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130 

Exhibition, The Aero, 74 

Exhibition, The British Empire, 390, 
900 

Exhibition, The Crystal Palace, 200 

Exhibition, he International Advertis- 
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Finland, Imports into, 493 

Finland's industrial production, 815 

Fire at Glasgow Technical College, 83 

Fire, Crewe siunal-box, 405 
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velopments and national, by L. Mar- 
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76 

Hungary, Trade with, 756 
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.E.E. subscriptions, The, 642, 738, 764. 
E 


summer mecting at 
Centre, 102, 136 

Insulating materials, Synthetic, Arti- 
ficial silk, by R. W. Kennedy, 836 
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P.M.G. rv. Blackpool & Fleetwood 
dJiromro ul Co., 532 

Poulsen’s patent, Application for ex- 
tension, 556 

Rayner, C., Claim for 
606 

Research grant protest, 684 

Speak, T.. Claim for payment for 
work donc, 683 
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Steyning Electric Light Co., 311 
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THE I.M.E.A. CONVENTION. 


On Friday last the Convention, one of the most successful 
ever held, came to an end, and the members dispersed to all 
pointe of the compass; many of them, however, would 
meet. again at the I.E.E. Conversazione last night, end 
again, perhaps, at the summer meeting of the I. E. E. at 
Cardiff shortly. The benefit derived from such meetings 
and reunions cannot easily be over-rated ; apart from the 
papers and discussions, the opportunities afforded for private 
conversations and the exchange of views are fruitful sources 
of new ideas and the solutions of knotty problems, and Sir 
John Snell laid great emphasis on the value to the public 
of these conventions, in his speech at the annual dinner. 
. There is, however, one aspect of the matter with which 
we were somewhat impressed. The speakers in the dis- 
cussions are almost, invariably well-known men, prominent 
in the electricity supply industry, and it is rarely that one 
of the “smaller” men taxes part; in fact, the same con- 
ditions obtain as are observed at the meetings of the 
Institution of Electrical Engineers. An, admirable and 
successful attempt to induce the juniors to practise the art 
of debate was made when the “ informal meetings" of the 
Institution were inaugurated ; whether the same course 
could be followed at the Convention is somewhat doubtful, 
owing to the limited time available, but that the fact con- 
stitutes a defect in the existing system seems manifest. 
Another point, very similar to the former, is that although 
the members are all units in the same fraternity, there seems 
to the onlooker to be little intermingling of the various strata, 
outside the meeting-rooms. Messrs. 50,000 Kw., 20,000 KW., 
and 10,000 Kw. are frequently seen in close communion, 
and so are Messrs. 1,000 KW., 500 KW., and 100 Kw.—but 
does Mr. 50,000 Kw. ever voluntarily associate with Mr. 
500 Kw. ? ordare Mr. 100 Kw. button-hole Mr. 10,000 KW. ? 
If so, the incident has escaped our notice, and so far as 
our observations go, there is little intercourse between 
the representatives of widely-separated layers in the 
engineering social structure. We should hesitate to 
describe the gathering as split up into cliques; the 
engineer, when you put him to the test, is remarkably free 
from snobbery or “side,” and is usually a thoroughly good 
fellow, warm-hearted, sympathetic, and unselfish—in a 
word, a gentleman in the true sense, but modest and 
retiring to the last degree. That, we believe, is the root 
of the trouble to which we have referred. The older 


men fear to appear putronising, the younger ones fear to 
be thought presumptuous, and so they seldom meet on the 
level of common membership and equal rights. We venture 
to draw attention to this flaw in the otherwise admirable 
proceedings at the Convention, with a view to its removal 
on future occasions. What is wanted is the spirit of 
comradeship on all sides, the complete absence of * stand- 
offishness," or rather, perhaps, shyness. 

The papers and discussions at this Convention reached a 
very high level of interest and usefulness, although they 
afforded little opportunity for the * committee members ” 
to take part. Mr. Gillin's paper gave a comprehensive 
survey of the distribution system, and fully merited the 
award of the Association Premium. Mr. Robinson’s paper 
summarised the results of a questionnaire addressed to the 
members of the D.E.A.M.A., and the author, therefore, was 
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unable to give free play to his own views; we note, how- 
ever, that in his introductory remarks at the Wednesday 
meeting he drew attention to the article on “ The 
Design of a Super-Power Station,” part of which we repro- 
duced in our issue of June 18th, and pointed out that many 
of the conclusions put forward by the authors agreed with 
those given at the end of his paper. We have now, there- 
fore, a statement which may be taken to represent fairly 
accurately the considered opinions of both British and 
American engineers on present-day practice in connection 
with the design of large power stations—but many new 
ideas are in the air, as will be seen when we publish a 
report of the discussion on this paper, and we both hope 
and expect to see material changes in the near future. It 
is significant that nothing is said with regard to gas-firing, 
recovery of by-products, &c. Apparently effort is 
at present concentrated upon the improvement of the 
power station as we know it, and radical depar- 
tures from current practice are not at present 
contemplated. A thermal efficiency of 25 per cent. was 
foreshadowed in the discussion. We shall return to this 
subject at an early date. ; 

The paper by Mr. Beauchamp of the E. D. A., on The 
Standardisation of Tariffs,” completed this symposium on 
the electricity supply industry, which does credit to the 
Council of the Association ; the three papers, emanating 
respectively from three Associations, with the discussions 
will form a valuable source of information and instruction 
for all engaged in the industry. Mr. Beauchamp’s paper 
called forth a lively discussion, revealing widely divergent 
views, but on the whole the sense of the meeting was with the 
author; a plain flat rate does not meet the needs of the 
case, and some form of fixed charge together with a running 
charge is generally regarded as the most appropriate basis 
for an equitable and remunerative tariff. 

The proceedings at the annual general meeting were no 
less interesting, but the limite of our space compel us to 
defer comment upon them to another occasion. We must 
not, bowever, let, pass the opportunity of offering our con- 
eratulations to Mr. Roles, not only on the success of the 
Convention, which was so largely due to his efforts and the 
loyal support of his staff, but on the personal success which 
he scored by his admirable conduct of the meetings and 
other functions over which he presided. 
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ALTHOUGH in the abstract and on broad 
national grounds it may seem desirable 
that all goods coming from foreign 
countries should bear some indication of their origin, it 
may surprise some people to know that the case in favour 
of this course is not absolutely overwhelming. The 
Merchandise Marks Acts of 1887 and 1891 are familiar 
documents in the business world, and they have for their main 
object the protection of trade marks and trade descriptions, 
but they deal also with the importation of goods and their 
marking. These particular provisions, however, have not 
been altogether satisfactory—at any rate, from the point of 
view of those good patriots who believe that people in this 
country have only to be told that an article comes from 
some foreign country to refuse it. We venture to think— 
heresy though it be—tbat this is not quite the general 
attitude, and it is becoming even less so under the lash of 
high prices of British goods. However that may be, Sir 
Auckland Geddes, when he was President of the Board of 
Trade, appointed a Committee, the Chairman of which 
was Mr. Harry Greer, M.P., to inquire into and report 
whether any extension or amendment of the Merchandise 
Marke Act is required in respect of provisions relating to 
indications of origin, and also with regard to the use of 
national trade-marks; and, further, how far international 
action might be brought about for the purpose of 
preventing the false marking of goods. This Committee 
has now reported, and the first thing it came up against was 
the conflict of opinion mentioned above. It may be said 
that differences arise as between the British manufacturer and 
the merchant or importer. The former’s business has been 
built up on the slogan, “ British made,” and undoubtedly it 
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carries enormous weight, probably more so in the foreign 
market than the home market. To him, therefore, comes the 
view that anything labelled * Made in Germany,” or any- 
where else, must impress the prospective buyer with a feeling 
of its inferiority. Hence he wants all foreign goods labelled 
to show their origin as conspicuously as possible, 

On the other hand, there is the merchant. Superficially, 
he pute forward the case that to label all foreign goods 
with the name of the country of origin is to give that 
country a free advertisement. Actually, the real fact is 
that the merchant, quite naturally, does not wish always to 
disclose the source from which he obtains his goods, 
although it is difficult to imagine how he can avoid doing 
so, if his customers insist on knowing. On the whole, we 
agree with the Committee in thinking that in some trades— 
we hardly see why there need be any limitation—it would be 
to the general advantage for all goods to be plainly marked 
with the name of their country of origin. The difficulty 
experienced by the Committee is evidently considerable, for 
it is unable to make any direct recommendation, but 
places the onus on the Board of Trade, after an official 
Inquiry in each case, of dealing with the question by order. 
The powers proposed to be given to the Board of Trade are 
wide, and include specifying, not only whether an indica- 
tion of origin (either specific or general) is to be given, but 
the form of the indication, the manner in which it is to be 
given—whetber by mark to be placed upon the goods, or in 
some other manner—and indeed, the whole question in all 
its aspects will be dealt with. It is not indicated exactly 
in the report what the machinery should be for setting the 
Board of Trade in motion, but presumably an application 
would be made by interested people, and then an official 
inquiry would be held at which all parties concerned would 
express their views. It seems a rather laborious 
process, although perhaps the only way out with 
a matter of this kind upon which views, as a whole, 
are too conflicting for comprehensive legislation. As things 
stand at present, of course, the position is circumscribed by 
the Merchandise Marks Acte. The question whether goods 
should be marked to show their country of origin is 
closely bound up with the use of false or misleading mark- 
ings, although this latter applies equally to British-made 
goods. In this respect, the Committee recommends the 
amendment of Clauses 2, 3 and 5 of the Act to include in 
the broadest possible manner all indications, descriptions, or 
statements, oral, documentary or other, whether physically 
attached to the goods or not, including statements in adver- 
tisements and catalogues, and false indications given by 
trade names or titles of firms or companies, which are 
reasonably calculated to lead a purchaser to a false belief 
as to the origin of goods. At present, a false indication, in 
order to come within the Act, must be one in writing, and 
physically applied to the goods. A number of other recom- 
mendations are made, but on the question of national and 
other collective trade-marks no amendment of the present 
law is suggested. In the absence of general agreement, 
there are grave objections to & British national mark. 


THE difficulties of the Press are not 
lessened by the efforts of those who seek 
to make anonymous use of its *'Corres- 


pondence" columns us the agents of organised propagandan. 
Experienced editors are not likely to be misled by the many 
communications of the kind that have lately been issued 
from various addresses in the London suburbs. They are 
too obviously alike, and are the work of the professional 
publicity man. We decline to lend ourselves in this way 
to the making of public opinion with regard to mining or 
any other legislation. Everything is to be gained by free 
and unfettered discussion of the great questions that 
confront us in these critical days, but let us have a plain 
statement of the case from central organisations which are 
not ashamed to attach their names, or from individuals who 
are expressing their independent views. Brown may write 
from Battersea, Smith from Streatham, and Robinson from 
somewhere else, letters apparently typed on the same 
machine in the same office, arguing for or against a certain 
Bill, but so far as we are concerned the destination of these 
communications will be the same in all cases. 


Unwelcome 
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THE UNIVERSITY OF GRENOBLE. 


Technical and Vacation Courses. 


By THEODORE RICH. 


For many years it has been usual for numbers of students student life., The French educational authorities are suffici- 

on the Continent to conclude their education by spending a ently broad-minded to realise that the presence of foreign 

year or more at some foreign university. In recent years students at their technical schools will be to the national 

comparatively few British studente have gone abroad for ^ advantage, and that the interchange of opinions, which the 

presence of such foreigners naturally 

| | encourages, will be of benefit to their 
= m a ae " oun le. i 

5 l ux. 4 l 7 » i The commi advantages of the 
foreign student were so much realised 
by the Germans before the war, that 
riots and commotions were actually 
organised by the German Foreign Office 
in the Universities of Russia to interfere 
with education and encourage hundreds 
of Russian studente to fly for educational 
refnge to the open arms of the German 
professor of Kultur." 

We hear from time to time of 
pettifogging local legislators at home 
who object to the use of rate-aided 
technical schools by the sons of those 
who live in other districts ; the Muni- 
cipality and University of Grenoble 
have, however, assisted in the formation 
of a Comité de Patronage des Etudiants 
Etrangers to assist foreign students, 
showing plainly that they do not share 
in such an infantile mentality as to . 
object to students from elsewhere. 

The University of Grenoble is one 
of the most go-ahead institutions in 
N | France, and it has been in front of other 

ie i et i UM French universities in its efforts to 
provide accommodation for its students. 
Fie, l. —ELECTRIC FURNACES AT GRENOBLE UNIVERSITY, FRANCE, The technical studies are centred at the 


regular and post-graduate courses, 
and owing to the inspired “ puffing ” 
which every feature of German life 
received at the hands of many pro- 
femore and others, who looked upon 
the “ Fatherland " as their terrestrial 
or Spiritual" home, a large pro- 
portion of those who went abroad to 
study settled down at such places as 
Heidelberg, Charlottenburg, and 
Darmstadt. 

An organisation has recently been 
formed, the Office National des Uni- 
versites et Ecoles Francaises, to 
encnnrage the interchange «f students 
of all ages between the United King- 
dom and France. It is to be hoped 
that the movement, will be successful, 
and that it will tend to remove that 
insularity, and some of that extrava- 
gance, which have often deservedly 
been urged against much of our work 
and methods at home. 

In recent years tbe French 
technical schools and universities 
have received very little attention 
. from British students, and it can be 

said that the merits of tbe French 
system of education have been much jd | 
more appreciated by the Americans . —— 
than by ourselves, especially with | 
regard to architecture. The French Fic, 2.—INSTRUCTION IN TESTING FLOW oF WATER AT GRENOBLE UNIVERSITY. 
technical schools are noted on 
the Continent for hard work, and have never earned Polytechnic Institute ; ope important branch of work being 
thac reputation for “beer swilling” and "swashbuek- devoted to electricity and hydraulics, and the other to 

g which has for so long been a feature of German applied chemistry, with special attention to electro- 
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chemistry and the production of paper. The town of: 


Grenoble is situated in the centre of the * White Coal" 
district, and much of the activity in power transmission 
and electrochemistry in France has been due to the influence 
of this University ; those, therefore, who become regular 
electrical students have facilities for examining some of the 
most up-to-date installations in the world. 

Before the war it was somewhat the fashion to belittle the 
work of French electrical engineers and commercial men, 
and it must be said to their credit that they have not been 
experts at the blatant drum-banging of some of our trans- 
Atlantic cousins, or at the backstairs wire-pulling and 
peaceful penetration of the German Cartel Organiser. They, 
therefore, have not usually received the credit they deserved. 
Some of our officers who were in touch with Frerich tech- 
nical men during the war were astonished at the high 
Standard of technical education and intelligence shown by 
many company directors, station engineers, end foremen. 
At the present time, power transmission worthy of the 
name, and water power, are beginning to receive in the 
United Kingdom the attention they deserve, and for a full- 
time, or post-graduate, course there are few better centres 
for their study than the University of Grenoble. Our 
national finances are in such a state that we shall have 
little money to waste on fads and fakements, and one com- 
mendable feature of modern French work is the avoidance of 
unnecessary expenditure; the influence in the United King- 
dom of a certain number of electrical men trained in France 
is likely, therefore, to prove valuable. The large amount 
of money raised in France for power transmission and allied 
work since the Armistice shows plainly that commercial 
men are not afraid of overhead lines, and do not doubt the 
integrity of their Government. 

In France during the war over half & million horse 
power was developed from water power, and it is estimated 
that by the end of 1921 about a million kilowatts will have 
been installed. When it is remembered that during the war 
the only large project in the United Kingdom was shelved 
mainly because there was a danger that the promoters might 
reap some benefit out of it, it can be said that our national 
efforts up to date have been negative. It must be realised, 
therefore, that the more young men there are who have 
gone to see how things can be done, and have been done, 
the better. 

There are four regular courses et the Grenoble Univer- 
Bity :—(1) The normal senior course of two years intended 
for those who have already a good knowledge of mathe- 
matics, physics, chemistry, and theoretical electricity. (2) 
A ‘preparatory course intended for French and foreign 
students who have not sufficient qualifications to enter 
directly for the senior course. (3) A special one-year 
course for those who have qualifed at other technical 
schools and wish to take specialised instruction. The 
latter course would be very useful to some of those who 
took part in the war and wish to bring themselves up to 
date before commencing or returning to practical life. 
(4); An elementary course in theory, design, and practical 
work intended for foremen and leading hands. It would be 
a good thing if some of our important Trade Unions could 
send a few of their young men to some of the leading trade 
schools in France, and not concentrate the bulk of their 
educational efforts on schools for grievancemongers, such as 
Ruskin College and Earl's Court. 

The fees for the regular courses at the Polytechnic 
section of the University are moderate, and considering the 
value of the degrees and diplomas obtainable, the cost of 
education, including the cost of living, will be found 
very low. 

The laboratories and workshops are well equipped with 
apparatus; five electric furnaces are arranged for carbide, 
ferro-silicon, and steel production, and allied work, and special 
attention is paid to the study of synthetic nitrogen products. 
Part of the power supplied to the Institute is delivered at 
5,000 volts, and part from a neighbouring municipal power 
station which has been put at the disposal of the students 
by the municipality. Besides its activities in electricity 
and chemistry, the University is also well known for its 
courses of study in law, political economy, medicine, and 


literature. 


For a number of years before the war the Comité de 


Patronage des Etudiants Etrangers had arranged shert 
summer vacation courses dealing with the language, 
literature, history, and geography of France, special facilities 
being provided for English-speaking students; arrangements 
were also made for men and women past the usual student 
age who wished to “brush up” their French. The 
vacation courses start on July Ist, and continue to October 
31st, but the instruction is arranged so that a commence- 
ment can be made: at intermediate times, and short courses 
can be taken. In 1919 the vacation courses were attended 
by 447 students from all parts. 

Arrangements are being made by which, if a sufficient 
number of British electrical students join the courses, 
some special lectures and excursions will be organised in 
connection with local power schemes and French electrical 
work generally ; as about 20 electrical students have already 
sent in their names from one of the North of England 
technical colleges, there is little doubt that those who join 
these courses will have an interesting time. As the value 
of French technical journals and literature is beginning to 
be recognised, a working knowledge of French will prove 
useful to many engineers, and a vacation course should be a 
pleasant means to that end. 

Arrangements are now being made for a six weeks’ 
technical course to commence in August. 

Grenoble is situated in the centre of a group of moun- 
tains forming part of the Alps, some of the neighhouring 
heights reaching to 10,000 ft. ; there are facilities for sports 
of all kinds, a number of excursions being arranged by the 
Vacation Course Committee. The Foreign Students’ 
Committee has prepared lists of rooms and pensions recom- 
mended for those attending the courses, the cost of board 
and lodging varying from 300 to 500 fr. a month; a student’s 
hostel has also been provided at an inclusive cost of 190 to 
225 fr.a month. The French Government is taking con- 
siderable interest in these vacation courses, in the hope that 
they will assist in the formation of the educational 
“ Entente." The P.L.M. Railway will probably issue return 
tickets from Paris at single fare to those joining in these 
courses ; those who wish to take part should remember that 
passports are necessary. | 

Mr. H. Sloog, A. M. I. E. E., of 45, Great Marlborough 
Street, London, W. 1, will be pleased to give information 
to those intending to take regular or vacation courses at 
Grenoble. 


Magnetic and Electrical Properties of Iron Nickel Alloys. 
—A paper in the Journal of the A.I.E.E. deals with an in- 
vestigation that was undertaken to determine whether any 
Iron-nickel alloys could be found having a higher saturation 


value than pure iron; alloys were prepared containing 0-100 


per cent. Ni, and to make them forgeable it was necessary 
to add alloying elements like Mn or Ti. The results showed 
that the saturation value decreased slowly with increase in 
Ni content up to 20 per cent., then rapidly to 30 per cent., 
and again rose rapidly to 50 per cent., and fell off gradually 
towards 100 per cent. Ni. At no point did 1t exceed that of 
pure iron. For values of H between 100 and 400 the per- 
meability was about 5 per cent. higher.for 6 to 8 per cent. 
Ni than for pure iron, but this advantage was offset by the 
large increases in hysteresis loss. Alloys containing 35 to 
70 per cent. Ni had high permeability at low and medium 
densities and low hysteresis loss, the highest permeability 
occurring for 50 per cent.; 30 to 50 per cent. alloys were 
characterised by a nearly straight line B-H curve from the 
origin to B=2,000 to 4.000 gausses, and also by low reten- 
tivity and coercive force, properties of value in connection 
with certain electro-magnetic niweters, Previous investigations 
on commercial Fe—Ni alloys showed that 25 to 30 per cent. 
allovs had irreversible magnetic and electrical transformation 
points occurring below ordinary temperatures; the present 
investigation confirmed these results for pure allovs. A 30 
per cent. alloy, annealed and cooled to room temperature, 
had its saturation value, 4 m 1, Increased from 2.500 to 
17,800 gausses and its electrical resistance decreased from 
81 to 32 mierohms per eu. cm. after being cooled to liquid 
air temperature and reheated to room temperature. — Alloys 
containing 15, 35, and 50 per cent. Ni showed practically no 
change after the above treatment. After allowing all trans- 
formations from the austenitie state to the a state to take 


place, the curves for 4 m . and for electrical resistance both | 


have definite ensps for 34.5 per cent. Ni, corresponding to 


the compound Fe, Ji, thus giving evidence of the existence of . 


this compound. It is pointed out that the irreversible trans- 
formation causes an enormous increase in the hysteresis loss. 


— M ee — —— — m. - 


Vol. 87. No. 2,223, JuLY 2, 1920.] 


THE ELECTRICAL: REVIEW. b 


THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


Ox Wednesday evening the annual dinner was held in the 
King's Hall, Ilkley, Mr. T. Roles presiding over a large 
gathering, which included many ladies. After the loyal 
toasts, the toast master delighted the audience by calling for 
silence for Major H. Richardson, R.E., M.I.doubleE., who, 
when the laughter had subsided, proposed * The City of 
Bradford and the Urban District of Ilkley,” and paid a 
well-merited tribute to the hospitality of those munici- 
palities. In the unavoidable absence of the Lord Mayor, 
Councillor Wilfred Turner, chairman of the Bradford 
Electricity Committee, responded, referring to the difficult 
times that the electricity department had gone through, 
under the able guidance of the President. He also drew 
attention to the announcement of the delimitation of the 
West Yorkshife electricity supply area, reported in our last 
issue. Mr. Eckersley (clerk to the Ilkley Urban District 
Council) also responding, expressed IIkley's pleasure in 
being associated with Bradford— provided that the associa- 
tion stopped short of absorption. Mr. S. T. Allen 
(Wolverhampton), vice-president, proposed “Our Guests 
(including the Ladies)," and referred to the appointment of 
Sir John Snell as Chief Commissioner as highly gratifying 
to the I.M.E.A. Sir John, replying, said that the fact 
that the ladies accompanied their husbands greatly added 
to the pleasure and usefulness of the Convention, and dwelt 
on the advantage of the interchange of views at the 
Convention, which did more to promote economy and the 
public welfare than reading many books. 
Dr. Ferranti’s prophetic forecast of the great development 
of electricity supply, which the war had accelerated, and 
rejoiced that Ferranti had seen his prophecy realised in 
part. The Commissioners had received most welcome 
assistance from the engineers of the country ; Mr. Roles had 
presided over the conferences which ledto the delimitation of 
the West Yorkshire area, in which plant of over a million 
kilowatts would be installed during the lifetime of some of 
those present. 
electricity supply, and its relative price would come down, 
while the supply became more general. The cost of elec- 
trical apparatus would also fall. Regretting that he could 
not attend the presentation to Mr. H. Faraday Proctor, he 
ascribed to Mr. Proctor’s labours, with the help of Alderman 
Pearson, the immense influence attained by the Association. 

Mr. Ll. B. Atkinson (President-elect, I. E. E.) proposed the 
I.M.E.A., in an excellent speech. Pointing out that the 
only people who did not take the Association seriously were 
its own members, he declared that the support it received 
from the municipalities was absurdly inadequate ; for lack 
of co-operation on the part of the local authorities, the 
veneration of electricity was passing to the State, and if 
they did not wake up, the distribution would go too. Mr. 
Roles had suffered from ill-health during the past year, but 
had surmounted all his difficulties. 

The President, in responding. said that in advocating 
better support, Mr. Atkinson had followed on the lines of 
his (Mr. Roles's) address ; the I.M.E.A. had done great 
work, and could do greater still—but not without funds, 
staff, and municipal support. In view of Sir John Snell's 
remarks, he urged the Commissioners not only to sanction 
the inclusion, in the delegates' expenses, of the cost of 
bringing their wives with them, but also to disallow the 
expenses of a married man who did not take his wife ! 

Bailie W. B. Smith, O.B.E., proposed The Electrical 
Manufacturing and: Contracting Industries," and declared 
that he had no fear of “rings” ; electrical manufacturers 
were right in agreeing amongst themselves, instead of com- 
peting fiercely and cutting prices too low for a reasonable 
profit, Mr. P. J. Pybus, C. D. E., in reply, said the B. E. A. M. A. 
was trying to standardise plant so that the prices of apparatus 
could be brought down ; he saw both sides of the industry, 
manufacturing and municipal, and declared that corporations 
were paying less than the market price—young men would 
not enter the electrical industry because of the low rewards 


He referred to 


There would be an enormous expansion of. 


possible for the Association. 


The Annual Convention at likley. 
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offered them, and the industry would suffer. Mr. P. 
Collinson (President, Electrical Contractors' Association) 
referred to the differences that had existed between the two 
Associations, and expressed a fear that the policy of the 
I.M.E.A. was to crush the contractors out of existence. 
But if they could get together the differences could, and 
would, be settled. Bradford had already agreed with the 
contractors, and got all it wanted without hurting them. 

Mr. H. Faraday Proctor proposed The President," 
referring to the difficulties of ill-health from which he had 
suffered ; he had overcome them, with the help of Mrs. 
Roles, and brought about a Convention which was second to 
none. Mr. Roles, responding for himself and Mrs. Roles, 
said that the Association had mno wish to crush the 
contractors. 

On Thursday morning the Convention proceeded to 
Bradford by special train, and met in the Queen's Hall, 
where Mr. J. W. Beauchamp (director and secretary of the 
E.D.A.) read in abstract a paper on the “ Standardisation 
of Tariffs.” In the discussion Messrs. Purse, Dykes, 
Lieut.-Col. Vignoles, Messrs. Wordingham, Hoadley, Major 
Richardson, Messrs. L. L. Robinson, and Long took part, and 
Mr. Beauchamp briefly replied. | 

After a short interval the members re-assembled to 
witness & presentation to Mr. and Mrs. Proctor. Mr. 
Roles described it as the most pleasurable duty during his 
year of office; Mr. Proctor, after 15 years’ service as hon. 
secretary, had been obliged to retire owing to the pressure 
of his duties not only to the Corporation of Bristol, but 
also to the surrounding district, and the Council, feeling 
that Bristol Corporation had been exceedingly generous, 
could not oppose his resignation. Alderman Pearson, hon. 
solicitor, and Mr. Proctor's chairman for many years, had 
also resigned. "The Council could not let the occasion pass 
without some tangible recognition of Mr. Proctor's services ; 
engineers. and Committee members alike had willingly 
joined in raising a sum of £300, part of which had been 
applied to the purchase of a wrist watch and a Queen Anne 
silver tray. Alderman Jephcott, M.P., spoke of the 
sacrifices made by Mrs. Proctor on behalf of the Associa- 
tion and her invaluable assistance to Mr. Proctor, and 
announced that a dressing-case would be presented to her. 

The President then formally made the presentation, and 


Mr. Proctor, in response, said he had been a member of 


Council continuously for 25 years, and it was always a very 
great pleasure to himself and his wife to do anything 

The members were then again entertained at an electrically 
cooked luncheon by the Electricity Committee of Bradford 
City Council, Councillor Wilfred Turner presiding. 

Mr. Roles, proposing the health of the Bradford Corpora- 
tion, expressed the thanks of the guests for the generous 
way in which it had entertained them ; all the Committees 
had taken part in the preparations for the Convention. 

The Deputy Lord Mayor (Councillor P. L. Craven), 
responding, said that the city had prospered, but the out- 
look now was not so good. Major Richardson toasted the 
chairman, who briefly responded. 

Afterwards special tramcars conveyed the party to the 
Saltaire Mills of Sir Titus Salt, Bart., Sons & Co., Ltd., 
where the whole process of making cloth, from the raw 
wool to the dyed and finished fabric, was shown to-the 
visitors. A reception was held at the Cartwright Hall, 
Lister Park, by the Deputy Lord Mayor, in the absence of 
the Lord Mayor, and after the guests had partaken of light 
refreshments and had been photographed in a group on a 
stand specially erected, they returned by special train to 
Ilkley. In the evening the Committee meinbers held a 
private meeting, and the members of the Associated Muni- 
cipal Electrical Engineers (Great Britain and Ireland) did 
likewise. The representatives of the B.E.A.M.A. mean- 
while organised a social evening and dance, which was kept 
up until the small hours. 
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At Ilkley, on Friday morning, the annual general meeting 
was held, Mr. Roles presiding. The report and accounts 
were adopted, and the new members of council elected, 
namely: President, Major H. Richardson (Dundee); Vice- 
President, Mr. S. T. Allen (Wolverhampton) ; Engineers 
(large towns), Messrs. F. W. Parse (West Ham), A. Nichols 
Moore (Newport, Mon.), 8. J. Watson (Bury), and J. H. 
Bowden (Poplar); (small towns) Mr. E. Calvert 
(Finchley) ; Committee members, Alderman ' Walker 
(Manchester) ; Alderman Sinclair (Swansea), and Alder- 
man Bird (Birmingham). The hon. officers were 
re-elected. Major Richardson offered the Convention 
a hearty welcome to Dundee for next year, but in view of 
the difficulty of accommodating so large a gathering in an 
industrial town, the place of meeting was left for the 
Council to decide. Resolutions were adopted urging that 
the financial clauses of the Electricity Supply Bill should 
be passed as soon as possible; that the ownership and 
control of generating stations and main transmission lines 
should be placed in the hands of duly elected public repre- 
sentatives ; that the Council should be instructed to consider 
the question of developing the sale of electricity, tariffs, &c. ; 
and that all awards of the National Joint Board or Council 
should be loyally observed. A new scale of subscriptions 
was unsnimously adopted, and votes of thanks were 
accorded to all who had helped in promoting the success of 
the Convention. Finally, a vote of thanks was given to 
the President and Mrs. Roles, to which Mr. Roles 
responded, drawing special attention to the assistance he 
had received from Mr. Senior, electrical engineer to the 
Ilkley Urban District Council. 

For the afternoon an excursion in motor chars-a-bancs to 
Pateley Bridge and the Nidd Valley had been organised, 
and four car-loads took part in it. The remainder of the 


party began to disperse after the general meeting, which 


marked the close of a most successful Convention. The 
attendance in all exceeded 400, and 203 sat down at the 
annual dinner. 


'ORRECTION.—On p. 803 of our last issue we said that Mr. 
Roles came into office as chief electrical engineer and manager 
of the Bradford electricity department in 1912; he has, how- 
ever, occupied that position since 1907. 


The Design of Distributing Networks. 


By C. A. GILLIN, A. M. I. E. E. (Bradford Electricity 
Department). (Abstract.) 
(Concluded from p. 807.) 
I (c). CABLES AND METHODS OF LAYING. 
ALL up-to-date undertakings have adopted paper-insulated 
lead-sheathed cables for general supply purposes. 

For multiphase a.c. svsteiis multicore cables are essential, 
and for b.c. systems they have become recognised as the 
best. Single-core cables, however, have one great advantage 
with regard to continuity of supply. In the case of faults it is 
usually found that single-core cables will burn themselves 
clear, and after severance, re-insulate themselves without 
taking sufficient current to blow the feeder pillar fuses. The 
continuity of the cable is broken, but often the continuity 
of supply is maintained, aud, as usually more than sufficient 
evidence has been given of the existence of the fault, its 
location and repair ijs effected without much trouble. On 
the other hand, a fault on concentric or multicore cable 
almost invariably puts its section out of commission. Multi. 
core cables are cheaper, very reliable, more convenient and 
adaptable, and the respective advantages of these two types 
occasionally inake a choice of either a matter of delicate 
decision. 

Solid systems have had their dav. The chief disadvantages 
are: That due to shrinkage, the pitch or compound neithe” 
fills the troughing nor clings to the cable sheath, resultin« 
In access of moisture and often both chemical and electrolvtt: 
action on the lead of the cable: the dissipation of heat 1s very 
slow, and cables cannot therefore be run safelv for long periods 
at even an economical density: after a few vears faults occur 
due to vibration ervstallising the lead, which disintegrates and 
allows the moisture referred to above to penetrate into and 
ultimately destroy the insulation of the cable. 

Conduit systems are good when used with discrimination. 
Their construction is most useful in situations where it is very 
probable that otherwise excavations will follow one another 
in rapid succession. Under other conditions it is cheaper to 
open out again: conduits usually cost more than re-opening 
ground. Another disadvantage is the decreased carrying 
eapacitv of the cables where drawn into ducts, due to the 
low rate of heat dissination. It has been demonstrated that 
a difference of 50 deg. F. exists between the copper of a loaded 
cable and its duct wall. Messrs. Keating and Mueller give 


35,000 K.v.A. as the maximum load any cable duct should be 
called upon to carry, most of their troubles having developed 
where this maximum has been exceeded. In spite of these 
drawbacks it is frequently expedient to make considerable use 
of ducts, and the choice of the most suitable is often decided 
by the circumstances of the case. Iron pipes are sometiines 
strongly advocated; if used they should be bonded at every 
joint and to the cable sheath (and armour) at each end. A 
very etrong objection to their use is liability to weld to the 
cable after a fault. Stoneware ducts of various types are 
avalable. Fibre conduits are the greatest rivals of the above, 
and experience substantiates the claims put forward by their 
advocates. Both forms of conduit may be buried in concrete 


or not; in the case of a nest of them, it js necessary to employ 


concrete to maintain their alignment and position. One 
difficulty arising from the use of concrete is that workmen 
sometimes mistake it for the remains of an old building or 
wall and proceed to deinolish it. 

When the saving in space is a matter of importance, fibre 
conduits have an appreciable advantage. Stoneware ducts 
conduct away the heat more rapidly. 

In connection with draw-in systems, the importance of 
well-designed manholes should not be overlooked. They should 
he built to prearranged approximate standards. 

Lead-covered and armoured cables laid direct in the ground, 
and suitably protected against mechanical damage, are un- 
doubtedly the best proposition when the ground is chemically 
suitable, :.e., free from ashes and organic matter. It is 
advisable to protect the cables by layers of compound, com- 
mencing at the lead sheath, and well compounded tapes of 
suitable material. In addition, good soil should be used to 
protect the cables. 

During the war, when the cost of armouring rose to a very 
high price, Bradford decided to dispense with the use of 
armour of any kind, for E.H.T. and all other cables. At normal 
prices, and where E.H.T. lead-covered cables are built with 
a copper earth sheath under the lead, the saving is not great. 
But why retain the copper sheath? It is never used with 
split-conductor and similar systems of protection. For 30 
vears unarmoured cables laid direct have been, and still 
remain, in continuous use in the centre of the city, and for 
over ten vears there has not been a single fault on them. 
They formed part of the original two-wire system, and when 
the third wire was laid it was an armoured cable. Such 
few faults as bave occurred in the district have been on the 
armoured cable, which in all cases is the positive; practically 
all these faults were a direct result of the effects on unbonded 


‘armour of other faults further afield. Precautions should be 


taken to prevent damage to the lead sheath by specifying 
alternate layers of a suitable compound and at least two 
lavers of well compounded tapes. The ground should be 
naturally suitable or made suitable, and the use of shovels 
when putting on the first laver of soil should be strictly 
forbidden; the soil should be riddled over the cables, and no 
tools used except bv one or two picked men until after the 
usual mechanical protecting material 1s in place. 

For protection of cables from mechanical damage during 
subsequent excavations the following is suggested as the best 
order of reliability: Creosoted wood boards: reinforced con- 
crete slabs; tiles; bricks. A thick board is a source of worrv 
to a mau trving to dislodge it, not only on account of its 
length, but also due to its resistance to the withdrawal of a 
pick driven into it. Even when almost rotten, its presence 
suggests exploration. A concrete slab is its most effective 
rival. Brick suggests nothing but bricks. 

Two reasons for allowing more space between cables than 
ig customary are liability of damage to sound cables, due to 
fruits on adjacent cables, and the necessity for making reason- 
able allowance for dissipation of heat. In each case the 
pressure is the most important factor, particularly when 
20.000. to 30,000 volts is in question, as the heat due to dielec- 
trie hysteresis at high voltages and rising temperatures is 
very considerable. The maximum safe temperature of the 
copper in cables working up to a voltage of 11,000 is 150 deg. 
F. Below 11,000 volts a somewhat higher temperature mav 
be allowed for. Cables working at their most economical 
carrying capacity would in general be well within the safe 
temperature limit, but under emergency conditions (which 
are becoming chronic) it is useful to know to what extent 
risks may be taken. The energv loss in the dielectric: and its 
effect on transmission and distribution economy do not appear 
to be appreciated at their true values. For instance, on a 
core 0.25 sq. in. cable carrving 220 amps, at 30,000 volts, 
50 periods, at a load factor of 40 per cent., the dieleetrie 
energy loss is nearly 40 per cent, more than the C'R loss. 
Up to about 150 deg. F. the dielectrie loss is proportional to 
the temperature, but afterwards increases rapidly. Ag it is 
also nearlv proportional to the square of the voltage, it is 
obvious thet lower current-carrving values and increased 
spacine distances must be adopted as the voltage is increased. 
The correct spacing of cables is a matter of the highest im- 
portance., and should vary from about 8-in. for L.T. to 2 ft. 6 in. 
for 90.000 to 30,000 volts. ` 

Overhead lines have a few advantages, of which continuity 
of supply is not one. Taking into account wavleaves. repairs, 
upkeep, renewals, and higher rate of sinking fund, their cost 
is not much (if anv) less than underground eonstruction. 
After the first few years their maintenance is very heavy— 
not twice, as is frequently stated, but many times the cost 
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ol underground construction. The only justification, with a 
few exceptions, for their provision is in those cases where a 
considerable reduction in route distance results, or over ground 
not suitable for underground cables. 


I (d). JOINTING, BONDING, AND EARTHING. 


Properly made, à cable joint should have as good a factor 
of safety as a cable. A married“ joint, properly sweated 
hy using a metal pot. insulated with unbleached tape boiled 
in a suitable oil compound and put on hot, will generally 
be satisfactory up to 10,000 volts. Above this pressure it 
may be advisable to use porcelain spreaders in addition. 
Expansion joints may be useful in some districts, but unless 
the cables are persistently overloaded beyond their safe limit, 
or ground subsidence is a common occurrence, they do not 
seem) to be necessary. Faulty joints are sometimes the result 
of cutting too deeply when taking off or trimming back the 
léad sheath. When insulating the joint, the tape should be 
drawn tightly at every turn to avoid air pockets, and in 
dainp weather should be occasionally basted with the eleeve 
filling oil compound heated to 230 deg. F. This should always 
be done before putting on the lead sleeves. An efficient 
sleeve of chemically pure lead of reasonable weight, plumbed 
on to the sheaths of the cables with wiped joints and then 
filled with suitable viscous compound, should make the joint 
equal in stability to the cable. Provision should also be made 
against the effects of faulty plumbing by enclosing the joint 
in a box filled with a bitumen compound. If the cables are 
aÑ oured, the armour schould be bonded to the lead at every 
joint. Many faults have been caused by neglect of this pre- 
caution, as the result of arcing between lead and armour 
due to fault currents from a distance. Probably inefficient 
bonding of the armour, &c., has been responsible for more 
cable interruptions than any other single cause. One of 
the best forms of bonding armour is that used by Messrs. 
Henley on all their boxes, &c. A very successful bond can 
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be made by tinning the armour and plumbing it on to the 
lead sheath by a wiped joint. ‘Lhis requires very careful 
workmanship, otherwise the bond (like wany others) is worse 
than useless, as divorce is caused by heavy fault currents, 
arcing results, and additional faults are thereby created. 
Inefficient bonding is far worse than no bonding at all. Ad- 
vantage should be taken at all points where several cables 
meet to bond together all their lead sheaths and armour. 

One particular point in each supply area should be adopted 

as a point of hypothetical zero potential and connected 
directly to the points at which the neutrals at the generating 
stations are earthed through their resistances. 
. The earthing of the neutrals and star-points of L.T. systems 
18 compulsory, and if it is not now common practice in the 
case Of E.H.T. systems it should be, as the whole system is 
thereby stabilised, surges are minimised, and the voltage to 
earth being reduced increases the factor of safety. 

The earthing of the neutral in three-phase, four-wire A.C. 
district distribution is a matter upon which considered 
opinions. would be appreciated. ' So long as one transformer 
chamber supplies its own district there is no dithculty, but 
a time sooner or later arrives when the L.T. networks of 
adjacent districts have to be paralleled. Earthed neutrals in 
more than one place on the saine system invite the circulation 
of currents due to harmonics. It is usual to earth at only 
one chamber in the centre of a group, but what is to be done 
When all districts ultimately merge into one group? One 
point only seems inadequate unless insulated cables are to be 
run to Various parts of the system from it and connected to 
the cable sheaths. 


I (e) ACCESSORIES. 


g, the detail work of such things as 
Pillars, street boxes, joint boxes, service terminal boxes, &e., 
13 Scrappy, badly designed, made of indifferent metal, badly 
finished, unskilfully fitted, and thev are put on the inarket 
with an apparently fatuous insensibility to their unfitness. 


Generally speakin 


Common defects are lack of essential lock-nuts, &e., defective 
or inetiicient soldering of connections in isolating switches, 
current transformers, relays, &c.; bad contacts and insufficient 
contact area; small sectional areas and low conductivity, &c. 
Some of these imperfections may not give visible results until 
after the plant has been in commission for a considerable 
time, and their consequences often obliterate the cause of 
the troubles. 

Feeder and section fuse pillars should be selected very 
carefully before being adopted for extensive use, as it is 
essential that all fittings, fuse jaws, and fuse handles should 
be interchangeable and satisfactorily perforin their functions. 
Sloppy cables and under-rated connections out of sight make 
provision for trouble. For heavy networks, fuse jaws are 
invariably deficient in both sectional area and contact surface; 
the consequent heating-up sometimes causes sectional inter- 
ruptions at most inconvenient times. 

Disconnecting boxes should be safe, impervious to moisture, 
easy of access, and readily handled, most of the time occupied 
in restoring a supply after clearing a fault being used up in 
opening, disconnecting, and closing these boxes. Every link 
should be robust, have ample and efficient contact surface, and 
point definitely in the direction of the cable it controls. Sim- 
plicity is most appreciated on a dark wet night; intricacy of 
construction and assembly, if it conduces to simplicity of 
operation, is far preferable to constructional sunplicity and 
obscure operation. 

During the last few vears failures have been mitigated by 
building around each gland where the cables enter a brick 
box, and filling it with compound. 

None but very high-grade compounds should be used in 
Joints or boxes. A good compound should be chemically stable 
and neutral; tough but not brittle over a wide range of tem- 
peratures; have a high melting and softening point; be non- 
hygroscopic; free from ash, grit, or scum; and have high 
dielectric strength, hot or cold. Its coefficient of expansion 
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should be as low as possible, and its tendency to stick tena- 
ciously to cast iron as high as possible. The latter will be 
helped if boxes are previously painted with bitumastic paint. 


THE Best MEANS OF MEETING FUTURE DEMANDS FOR ELECTRICAL 
ENERGY. 


Constructive foresight in network design is a matter brist- 
ling with difficulties, as the magnitude of future demands 
is quite unknown, but they are going to be very heavy. 
These demands, so far as general heavy industrial supply is 
concerned, can be quite satisfactorily dealt with as outlined 
in section 1; but provision for those loads which may be 
expected in the future on the medium pressure supply net- 
works is another matter altogether. Every house will have 
electric lighting; 70 per cent. of them will have an electric 
radiator; the electric washing machine has a future now 
undreamt of; cooking is bound to boom; irons, pans, grills, 
toasters, are already extremely popular. The curves in fig. 8 
show the applications received for heating apparatus by the 
City of Bradford during the last eleven years, The figures 
represent known installations, and probably should be in- 
creased by 50 per cent. Curve C represents the ratio of 
KW. of heating to total number of consumers connected, and 
Is very significant. 

In the business and shopping districts the small motor ia 
replacing all hand-operated mechanism; oftice and shop fire- 
places are gradually becoming anachronisms, Coincident with 
these movements is the modern tendency in the direction 
of higher buildings of many stories; these large blocks are 
going to provide a huge future load in radiators and energy- 
consuming devices (in spite of central heating arrangements), 
which may easily reach 500 to 1,000 Kw. each. Are they to 
be treated like large individual consumers and given an 
H. H. T. supply with a meter room on each floor to which each 
consumer will run his wiring? In some cases this will be the 
best proposition if suitable arrangements can be made, but 
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in other cases, where every ten or twenty yards loads varying 
trou 1 to 400 kilowatts are required, the solution must be a 
different one. For the sake of econowy the district loads 
must be delivered by E.H.T. mains at 20,000 volts, or over, 
to centres, and from these distributed to various feeding 
points. In a.c. districts the distribution would be ellected by 
6,600- or 11,000-volt Indlns supplying transformer chambers, 
each of which would in turn supply its own limited area, 
but the ultimate demands will in all probability. be so heavy 
that the transformer chambers would have to be very close 
together. Their cost, accommodation, and nuinber would 
seem at first sight to be prohibitive, but further Investigation 
shows this to be the best method where practicable. 

D.C. arcas would either have to be scrapped or numerous 
heavy D.C. feeders would have to take the place of the 6,000 
to 10,000-volt cables, unless these could stil be used by 
employing improved mercury -arc rectifiers in similar chambers 
to those in A.C. districts. Combined with E.H.T. distributors 
the efficiency of rectifiers at fairly high load factors compares 
tavourably with medium-pressure feeders, but they would 
add £10 per kw. to the capital cost, which would go a long 
way towards the cost of changing over the system entirely 
to A. C., and they require attendance. 

The ‘only alternatives to the installation of large numbers 
of transformer chambers, &., are larger I. T. cables or higher 
pressures at the consuiners’ services. Larger mains than 
those now in use are objectionabléó, and it also follows that 
larger Joads would be dislocated when faults oecurred. One 
is therefore forced to the view that the solution. must be 
found by the adoption of higher pressures, which in turn 
must involve either (a) the use of transformers at all services, 
(b) the adaptation of lighting and other apparatus to those 
higher pressures. or (c) the use of a systeiu ol distribution 
consisting of primary and secondary cables with transformers 
of a sufficient capacity installed wherever necessary. After 
careful examination. (4) will be found to be prohibitive on 
account of the extremely high cost of services each with a 
separate transformer, (b) is in the hands of the future and no 
doubt will come to fruition earlier than most people expect, 
(c) appears to bea popular American stunt when a factory 
builds around it à mushroom town, and should be useful in 
the case of large residential blocks. 

The curves in fig. 9 have been prepared to show the rela- 
tive costs of supplying an area of one square mile by (curve 
A) S-phase, 4-wire, 400/230-volt mains fed from 6,600- volt 
transformer chambers, and (curve. B) supplying the same 
area by phase, 4.000-volt mains with a 3,000-v./400-v.. or 
Q30-v. transformer for every four services. Although the 
latter 1s shown to be cheaper, the former is the better com- 
mercial proposition because it imeludes the further advantage 
of making use of the 6,600-volt mains for supplying large 
demands ‘along the same routes, and, of course, its acu 
tages would be still greater if a pressure higher than 400/230 
volts were applicable. In each case it has been assumed that 
a distributing centre is available in the district. Curve A 
includes the necessary transformer  chainber equipments, 
with duplicate transformers, and the cost of half the build- 
ings, the other half being presumed to be on existing premises, 
and one 6,600-volt. split-conductor cable laid along the same 
route and at the same time wherever a medium pressure is 
provided for: but curve B provides for one 3.000-volt main 
only and the necessary transformers, Both curves include 
the cost of fuse pillars, switch pillars and services, and 8 miles 
of mains. 

Advantage shonld be taken of Increasing the load-earrving 
capacity of all cables and other plant by seizing every. oppor- 
tunity of improving the power factor. Raising the power 
factor of the load on a cable from 0.5 to unit increases the 
load-carrving capacity of the cable LOO per cent., from 0.6 to 
unity 67 per cent., and from 0.7 to unity 43 per cent., the 
losses and regulation remaining the same in each case. Con- 
versely, for the same KW. load the losses at 0.7. 0.6, and 0.5 
power factors would be respectively 2. 9.7, and 4 times the 
losses at unity power factor. 

Tt is alinost impossible, except in extreme cases of very 
low power factor, to induce consumers: to install synchronous 
motors, phase advancers, condensers, &c. 

Tariffs in all cases should be arranged so that the proportion 
due to standing charges increases in definite ratio to the 
decrease in power factor. The capital charges on the steam side 
of a supply undertaking are unaffected by low power factor 
except in so far as the additional output to compensate for 
extra losses at peak load is concerned, which mav be neglected 
in practice. The increased capital charges on the remaining 
station plant, however, are not inconsiderable, and in a fairly 
large station would be increased 44 per cent. to supply a 
power load operating at 0.7 power factor, compared with the 
same load operating at unity power faetor. For the same 
circumstances the capital charges on distribution would be 
doubled, as these costa vary inversely as the square of the 
power factor. It is obvious, therefore, that in tarifs the 
standing charges should not only be based on k... demand, 
but that equitable treatment justifies a rising merease per 
K. . A. as the power factor decreases, 

Single-phase welders and furnaces are becoming very. popu- 
Jar in this country, and in a vear or two thousands of the 
former will be in common use. Their power factors vary 
from 0.3 to O. % and their Toads are erratic. The method of 
charging for the energy supplied to them deserves considera- 


tion at once, and should surely be based on at least three 
times the K.V.A. demand plus a flat charge per unit used. 
TRANSFORMER CHAMBERS. 

Transformer chamber buildings must be situated in dry, 
clean places, or made dustproof, otherwise fluff prevents 
satisfactory operation. of switehgear, relays, &c. Dirty aun- 
sulaturs are a continual source of expense, and dampness 
Increases maintenance and operation costs. They should be 
built of solid immaterial, or rats, mice, &c., gain access, and 
j1uschevious persons may cause troubie. 

Roots and buildings must be strong and fireproof to protect 
apparatus trou: damage due to fire, collapsing adjacent walls, 
&c. 

To comply with the foregoing, buildings inust be of stone, 
brick, or other suitable material, aud Lave a reinforced. con- 
crete roof rendered waterproof by being asphalted. Experi- 
ence shows brick buildings to be the cheapest and most 
satisfactory. 

‘Lhe design. of buildings can only be standardised to a 
limited extent, the buildings themselves not at all except for 
certain sizes and suitable location. Ihe design of the building 
and its size depends on the type of switchgear used, whether 
single-phase or three-phase transforiners are installed, and not 
least, on its position in relation to the generating stations 
or distributing centres, i.c., to the short-circuit value of its 
location, as this factor Will influence the size and design 
of its switchgear. 

Standardisation of parts of buildings can easily be, and 
should be, adopted. Such parts are ventilating louvres or 
grids, concrete. bricks or blocks with holes cast in for rag 
bolts and other fastenings to be cemented or leaded in. 

The provision of adequate ventilation js the most im- 
portant item in chamber construction. The dissipation of the 
beat due to transformer losses requires on the average ap- 
proximately 350 cubie feet of air per minute per KW. loss 
for oil-cooled transformers and 70 to 90 cubic feet of air for 
alr-blast-cooled transformers. 

As in the case of buildings. so also with regard to equipment 
is any attempt at hard and fast standards undesirable. Supply 
authorities who are in a position to do so buy from different 
manufacturers such items as they find most suitable for their 
requirements and assemble them in their own workshops 
at little more than half the cost of those purchased complete. 

As the size of the generating station and the area of supply 
increase it becomes expedient to adopt two or three different 
sizes of oil switches for use at corresponding lnpedance dis- 

ances from the generating stations, their rating depending 
upon the total amount of running plant on the system. They 
might have breaking capacities of, say, 50,000 K. v. A., 150,000 
K. v. A., and 300,000 K. v. A. Installing the oil switches too small 
for their duty is simply squandering: money. 

Standardisation of switeligear, if not impossible, is at least 
inadvisable exeept within definite limits. Until. manufac- 
turers standardise their gear, and decide how to rate ìt in- 
telligentlv, supply authorities must remain free lances. 

In designing the arrangement of transformer chambers, 
one ought to commence at the generating station and adopt 
a uniform method of notation, relative arrangement, and 
colouring of phases. The same sequence should be observed 
in the cables, throughout the switchgear, and at the trans- 
former terminals. Then on the low-tension side of the trans- 
formers a similar sequence should be followed out, and like- 
wise through. the n.T. distributing or control boards to the 
L.T. cables, network boxes, fuse pillars, and the cut-ont boxes 
on consumers’ premises. The importance of this from the 
standpoint of the operation. staff cannot be too strongly em- 
phasised. 

| EknaTUM.— In. our last issue, p. SAG, figs. 5 and 7 should 
be interchanged.] 


DISCUSSION. 

The discussion was opened by Mr. C. IT. WorbiNGHAM, who 
remarked that the maing were the most costly and important 
item in an undertaking, but had not been so much in LR 
as the generating plant at such meetings. In the case of: 
large area under the national scheme, the transmission nd 
alone might cost more than the generating plant, in addition 
to the distributing network. If suitable cables were available, 
the pressure would be higher than 33,000 volts. He preferred 
10,000. to 6,000. volts for feeders. The Research Committee 
was obtaining most interesting results with regard to the 
carrying capacity of underground mains, ^" Earthing " was à 
wide question, affecting not only the mains but also private in- 
stallations; the principle laid down in the report of the I. E. E 
Sub-Committee on earthing would involve great expense in 
carrying it out, and he thought it would be better to use leak- 
ave cut-outs, to prevent the earth current from exceeding a 
moderate value. He strongly objected to the author's pro- 
posal to raise the pressure on consumers’ installations; for 
large motors, &., a high pressure was the right thing. but 
not for small consumers and domestic appliances, Farthing 
cooking utensils and irons was a nuisance, and might have the 
opposite effect to that which was intended. If. on the other 
hand, the supply pressure were reduced to 50 volts, all wiring 
regulations could be relaxed, and the installation greatly 
eheapened, a most desirable result, even if it cost a little more 
to give the supply, 

Mr. STANILAND. (Hornsey), referring to the author's. con- 
demnation of the solid system, said that lead-covered cables 
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laid solid near s tramway had suffered damage, and the soil 
wag not suitable for laying cables direct in the ground; but 
by laying armoured cables ou. the solid system all the diffi- 
culties were overcome, and in 15 years there was only one 
fault. He had used transported soil to protect cables, but 
after a time that precaution failed to have effect. He did 
not agree that bricks were ineffective as a protecting covering. 

Mr. F. Ayton (Ipswich) disagreed with Mr. Wordingham re- 
garding the supply pressure, and pointed out that electricity 
was iucomparably less dangerous than gas. With regard to 
the coutinued use of low-pressure direct current, he hoped 
that the mercury vapour rectifier would solve the problem, and 
in à few months he would have a rectifier sub-station in 
operation. 

Major Bett (Hull) regarded the proposal to dispense with 
armouring as heterodox; it would impose upon the lead sheath- 


ing a function that it was never intended to perforin. If the 


author was right, the cost would be reduced, but if he was 
wrong, tbe result of following his advice would in a few 
years be horrible to contemplate. In laying down heavy 
cables in anticipation of a future load, difficulties arose in con- 
nection with protecting devices; either these in the early stages 
would be too large to be etfective, or they would have to begin 
with small ones and replace them later with larger ones, a 
matter of no little difficulty and expense. In the United 
States all the big companies retained „ their D.C. network in 
use, not increasing its area but adding“ to its load; he doubted 
the suggestion that a gradual change-over to a.c. would take 
place, though naturally a.c. would be used in the outer areas. 
He agreed with the author that the advantages of overhead 
mains were more than outweighed by the drawbacks; farmers 
had a rooted objection to granting wayleaves, and the neces- 
aity of placing the poles in dykes or fences made a pole line 
look like a Chinese fence." The designs of sub-stations 
shown by the author appeared unduly expensive. Manufac- 
turers’ phraseology with regard to the rating of switches was 
open to criticism; what did “a breaking capacity of 800,000 
KW.“ mean? A. 

Mr. S. E. Feppen (Sheffield) congratulated Bradford on 
the excellence of its mains department as evidenced by the 
author's paper. He preferred to generate at 11,000 volts, and 
had never had a breakdown due to the use of that pressure, 
which allowed of the adoption of a handy size of cable for 
5,000 Kw. over a 10-mile radius. He would step up to 60,000 
volts when the cables were available. The only suitable pro- 
tection for heavy feeders on a large system was the split-con- 
ductor, with the possible addition of the Hunter-Beard system; 
capacity currents upset the other methods on a large system, 
but they were useful for protecting transformers, &., con- 
nected to the system. He preferred not to exceed a sectional 
area of 0.25 or 0.35 sq. in. in cables. The largest houses were 
not necessarily the largest consumers; some small houses took 
05 kw. Undoubtedly there was going to be a big boom in 
electric cooking, and it was most difficult to know how to 
deal with it. With regard to the earthing question, it would 
be most disastrous to have a large system all coupled up 
together; they might couple up lightly; or provide means for 
coupling up when necessary. He agreed absolutely with Mr. 
Ayton with regard to the safety of electricitv. For protecting 
mains laid in bad ground, he recommended the use of clay; 
wood was scarce, and he was using slabs made of ash con- 
crete for covering cables, The power factor of big rolling- 
mill motors was extremely low—some as low as 0.3. For 
domestic supply, he used 200 volts, and would not exceed 250; 
but for big motors and rotary converters he used 11,000 volts, 
and for motors of medium size 3,300 volts. : 

Mr. Purse (West Ham) described. with illustrations, a 
daring type of sub-station which he found in use at West 
Ham; the transformers were not surrounded by brickwork, the 
room being open to the air, and only the switchgear was 
completely enclosed. The design was cheap and good, and 
had given satisfactory resulta over a period of 12 years. To 
examine the transformers, they were rolled out from under 
cover, , E | 

Mr. ‘Watson (Bury). referring to the condemnation of over- 
head mains both last vear and at the present convention, said 
he and others had considerable lengths of o.H. lines at 6.000 
and 11,00 volts; justice had not been done to that system. 
The capital cost was reduced, and the mains could be carried 
over ground where underground cables could not be used 
except at great expense. With 10 vears' experience of 10 or 
12 miles of F. H. r. lines at 6.000 volte, he found that the main- 
tenance cost was not excessive: continuity of supply was not 
quite so good, but the restoration of service was much more 
quickly effected than with underground cables. In the future 
overhead mains must be used, if many of the distant points 
were to be supplied. It was unwise to belittle the advan- 
tases of o.m. lines: the question must be considered on its 
merits,” and in many cases there was no alternative. The 
duplication of P.H.T. mains was a matter of the first import- 
ance. Under war conditions it had not been carried out, and 
for individual consumers it was not always commercially pos- 
*ible, bat in some cases: such as bulk supply from one autho- 
ntv to another, it was indispensable, Transmission bv F.H.T. 
Polyphase current. was now standard practice, and all large 
“hetues should extend on the polyphase system: the cost of 
duet inner, large existing o.c. systems was too great, but 
nen should not he extended. The Board of Trade required 
(hat only one point of & system should be earthed, and in his 


opinion each district should have a separate supply; it was 
better not to interconnect the low-pressure networks. 

Mr. J. H. C. Brooxina (Cable Works, Warrington) said that 
dispensing with the use of armour was a very momentous de- 
cision; no other system was running on those lines. Success 
depended largely on continual attention to maintenance. 
Practice was liable to change as one mains superintendent fol- 
lowed another; when they had a good mains man they should 
stick to him. All other classes of plant received immediate 
attention when faulty, but troubles on the mains showed their 
effects years after the cause occurred. He had seen one autho- 
rity pulling out a system at the same time that an adjoining 
authority was putting it in. Inefficient bonding was worse 
than no bonding at all. 

Mr. Wesser (Keighley) had had serious trouble with cables 
laid on the solid system, with wooden bridges; minute faults 
occurred two feet apart for miles. The cables had been down 
10 years. and there were three or four faults every week, with 
thousands to come. He agreed with the author that ordinary 
armouring was of little use; it would not withstand a navvy's 
pick, and it was a troublesome job to joint armoured cable. 
He considered that overhead cables would not survive; they 
save no trouble in summer, but lots of it in winter. 

Dr. S. Z. DE Fernanti drew attention to the intensive pro- 
paganda in favour of gas, which was cleverly organised; but 
electricity required no such assistance to attain success. They 
had to consider the cost of getting the electricity to the con- 
sumer, and the uses to which he would put it; the mains were 
so important that the greatest possible amount of work should 
be done on them. The problem was not to get the present 
amount of electricity to the consumer at & lower price, but 
to supply him with a vastly greater quantity at a price not 
much higher than at present. He recalled the fact that 31 
years ago the London Electric Supply Corporation had not 
only to devise but actually to make paper-insulated cables; 
present-day practice juetified that decision. Twelve miles of 
those original mains were still supplying London at 10,000 volts. 

Mr. GiLLIN briefly replied to the discussion, and was accorded 
& hearty vote of thanks for the paper. | 


A golf competition was one of the features of the meeting. 
It was the second of the kind only, the first being held in 
June, 1914, at the Warmley course, during the Birmingham 
Convention. This produced only a dozen competitors, whereas 
the Ilkley competition brought 31, including two ladies, into 
the field. It might be worth while to introduce into next 
vear's I.M.E.A. Convention programme a golf competition of 
a more official kind, as so many are now interested in the 
game, and there are few business associations that do not have 
such a competition annually or even oftener. ': 

Messrs. J. K. Brydges and W. G. Pickvance acted as the 
Organising Committee for the competition, and everything 
passed off smoothly. A silver cup was contributed anony- 
mously, and an optional sweepstake added to the interest of 
the competition, which was plaved on the excellent links of 
the Ilkley Golf Club on the Wednesday and Thursday after- 
noons of the Convention week. | | 


Mrs. J. K. Brydges presented the prizes to the fallowing :— 
Brown. W. A. (Pirelli) ... es .. 9817 76 
Silver Cup and 1st sweepstake prize. b 
Woodhouse, Mrs. W. B. o 119-38= 85 
Midgley, H. E. (English Electric) 91— 8= 83 
2nd and 3rd prizes divided. | 
Other coinpetitors returned cards as follows :— 


Dickinson, H. (Liverpool) 06—15- 81 
Speeding, T. (Sunderland) ]00—14 = 86 
Heath, P. M. (Hon. Solicitor) ... 98—12= R6 
Brydges, J. K. (Eastbourne) .. ... 101-14= 87 
Bond, F. (Battersea) _... e 91— 4— 87 
Preece, G. L. (Bruce Peebles) 90— 9= 87 
Christie, J. (Brighton) M 113-94—- 89 
Deverill. A. G. (Brush) ... ]05—14- 89 
Stone. G. D. (Mirrlees) ... .. 107~18= 89 
Starkie, J. E. (Burnley) . 108—14— 89 
Brooking, J. H. C. (C. T. S.) 14-12- 92 
Ferguson, R. F. (Hastings) 109~ 6= 98 
Pickvance. W. G. (Wrexham) 117-90—- 97 
Clothier, J. (Bootle)  ... 85 111-10 101 
Brown. W. A., Mrs. 5 139— 97 «105 
Svmonds, G. 132-18 2114 


Other competitors, who evidently forgot to return their cards 
were Messrs. Angus, Davidson. Dexter, Hunter. Irving, Jacks 
son. Lunn, Marshall, Milnes, Naylor. Rowse. and Tornev. 

We are indebted for these particulars to Mr. J. H. O. 
Brooking. 3 


E.T.U. and Kinema Wages.—l'or some time the Elec- 
trical Trades Union has been at loggerheads with the Sussex branch 
of the Cinematograph Exhibitors’ Association on the question of 
wages demanda. At last month's meeting the demands pnt forward 
on behalf of the operators were rejected. and Mr. J. Webb, London 
district secretarv of the E.T.U., warned the C.E.A. of the possible 
consequences. The C.E.A., at a meeting on June 19th, decided that 
a sub-committee be set up and authorised to negotiate terma of 
wages and hours with representatives of the E. T. U., subject to cons 
firmution{by the general meeting.— Daily Jerald, 


F 
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NATIONAL HEALTH INSURANCE ACT, 1920. 
NEW RATES OF CONTRIBUTIONS AND 
BENEFITS. 


By JOS. J. H. STANSFIELD. 


Bx an Act which received the Royal Assent on May 20th, 1920, 
the rates payable under. the National Health Insurance Aot, 1911, 
in respect of employed contributors, have been ‘increased. 

The Act will, except as otherwise expressly provided, come into 
operation on July 5th, 1920, or on such later date, not being more 
than 12 months later than May 20th, 1920, as the National Health 
Insurance Joint Committee may appoint, and different dates may 
be appointed for different purposes and different provisions of 
the Act. 

A memorandum (266/X) has just been issued under which the 
weekly contributions payable for employed contributors in Great 
Britain will be increased as from July 5th, 1920. The new rates 
are as follows, the rates payable under the Act of 1911 being also 


given for comparison :— 


1920. 1911. 
For male contributors 888 vi 10d. 1d. 
For female contributors  ... wae 9d. 6d. 


In the case of exempt persons (that is, employed persons to whom 
certificates have been granted) the rate has been increased to 5d. 
per week. 

Employers must stamp workers cards from July 5th, 1920, thie 
date being the commencement of the second half-yearly period 
of 1930. 

In the case of employed contributors, the empleyer may make 
deductions as follows :— 


1920. 1911. 
.Men .. 889 885 iss as bd. 4d. 
Women... sae Sis Ks R 4d. 8d. 


but when & worker aged 18 or upwards is not in receipt of board 
and lodging from the employer, and the rate of remuneration does 
not exceed 4s. a working day, the amounts that may be deducted 
are:— 


For remuneration over 3s., but not over 4s. f Men, 4d. 
a working day. Women, 3d. 
Below 3s. ... M 5s ies Nothing. 


In the Act of 1911 it was provided that Parliament should pay a 
certain part of the contributions in the case of low wage earners. 
This provision now ceases to have effect. . 

The ordinary rates of benefit are to be increased from the before- 
mentioned date as follows :— 


a Ad Per week. 
8. ° 8. e 
Ordinary rate of sickness benefit :— 
Men 990 sis 825 15 0 10 0 " 
Women tes m" 12 0 7 6 is 


Sickness benefit before 104 weeks from 
entry and payment of 104 contri- 


butions :— 
Men s m 9 0 6 0 - 
Women ... sas 885 7 6 5 0 E 
Disablement benefit :— 
Men and women... ... 7 6 5 0 : 
Maternity benefit ... 40 0 30 0 


The new rates do not apply to schemes in force which have been 
approved by the Registrar of Friendly Societies under Sec. 72 of 
the Act of 1911, and the Minister of Health may cancel certificates 
already given in respect of provision for employment under the 
Crown or any local or public authority, or in the service of a 
railway or other statutory company where the terms are less 
favourable than those now provided under the new Act, and for 
the same reason schemes of approved societies may be revoked. 
New certificates may, however, be given, or new schemes approved 
on application. 

Sanatorium benefit, except as regards Ireland, now ceases to be 
included among the benefits conferred by the Act of 1911. 

Sub-section (1) of section 10 of the National Insurance Act, 1913, 
which relates to the benefit of voluntary contributors, has been 
amended, and £250 is now substituted for £160. 

In the memorandum it is pointed out that employers are required 
to pay contributions (a) for non-manual workers where the rate of 
remuneration does not exceed £250 per year, and (5) for manual 
workers whatever may be the rate of remuneration. 


— 


Licensing Electricians In South Africa.— The Tram- 
way and Lighting Committee of the Johannesburg Municipality 
recommends that the authorities of the South African School of 
Mines and Technology be requested to take over the conduct of 
examinations for the licensiny of electricians on the conditions 
outlined by the principal of that institution at the meeting: of the 
Board of Examiners held on December 3rd, 1919 ; and that the 
By-laws for the Licensing and Regulating of Electricians within 
the Municipality be amended by the deletion of the worda 
"examining board" and the substitution therefor of the words 
" licensing board,"—S.A, Engineer and Electrical Review. 


ELECTRICALLY DRIVEN PUMPS. 


AT the summer meeting of the INSTITUTION OF WATER Ex- 
GINEERS, held on June 10th, llth, and 12th, at Birmingham, 
under the presidency of Mr. F. J. Dixon (chief engineer to 
the South Staffordshire Waterworks Co.), Mr. C. F. BEKENN, 
A.M.Inst.C.E., contributed & paper on ''The Application of 


Turbine-pumps to Water Supply." In the course of the. 


paper the author remarked that while turbine-pumps could 
be driven by any type of prime mover, he placed the electric 
motor in the first place as regarded efficiency and conveni- 
ence. The installation costs, including foundations, were low, 
and the space occupied was small. The pump and motor 
required very little attention as the bearings were automati- 
cally lubricated with oil-rings. Low installation costs per- 
mitted the sets to be conveniently distributed. They were 
easily started up, and could also be operated from a distance 


. or automatically stopped and started, either by varying levels 


in the reservoir or by varying pressures between pre-deter- 
mined limits. The alternating-current motor was preferable 
to the direct-current machine owing to the absence of a 
commutator, and most of the installations at work were 
driven by a.c. motors. If a heavy current rush on starting was 
permissible, it was advisable to install squirrel-cage motors. 
as the turbine-pump, owing to its low starting torque, could 
easily be started up bv this type of motor. One point that 
had to be noted was that the slip between synchronous and 
asynchronous speeds could not be exactly determined, and 
might varv as much as 2 to 4 per cent. The B.H.P. required 
to drive the turbine-pump varied as the cube of the epeed, 
so that should the slip be less by, say, 2 per cent. than the 
makers’ original estimate, the B.H.P. would be considerably 
increased, with a proportionate increase of water. For sequir- 
rel-cage motors auto-transformer starters of the oil-immersed 
type should be installed, with no-volt and overload release 
on the three circuits. these operating in the stator circuit. The 
starter consisted of a transformer with tappinga on the 
windings, of varying percentages of the line voltage. The 
tappings should be selected as best suitable for the startinc 
torque, and as that was not more than 50 per cent. of full 
load torque, a low percentage, sav, 25 per cent. or 30 per 
cent., was sufficient. The automatic features were arranged 
in the running position only, because, in the starting 
position they would at once break the circuit owing to the 
rush of current, which was generally two or three times the 
ordinary running current. 'This type of starter only required 
three terminals on the motor and six on the starter, namely. 
three for the motor and three for the line. In cases where 
low starting currents were necessary slip-ring motors should 
be installed, as those would start up with 50 per cent. of full 
load torque using normal running current. With reference 
to motor terminals, trifurcating boxes were recommended as 
providing an extremelv neat finish and effectively enclosing 
all the live parts. In large pumping-stations, where the 
current had to be carried some distance and the motor-power 
was at least 150 p.H.P., the motors could be wound for 6 000 
volts, and so dispense with transformers. For motors of less 
than 150 RB. H. p. a lower voltage was nocessarv on account of 
the difficulties of insulation in tbe coil windings. 

Proceeding to discuss the relative costs of steam and electric 
pumps, the author gave several examples as showing that 
economy wae on the side of the latter. Thus the Citv of 
Hereford had three electrically-driven dumps working off a 
three-phase, 50-cvcle circuit, two sets delivering 60,000 gallons 
per hour, and the other set delivering 90,000 gallons per hour. 
against a total lift of 190 ft. in each case. The costs. as 
recently determined showed that with electricity at 0.75d 
per unit. the cost of electric pumping was 0.5d.. as compared 
with 0.496d. per 100,000 gallons, the cost of steam pumping. 
Those figures included men’s wages, lubricating oil. waste. 
&c. The Newburv District Water Co., early in the vear 
1912, made careful tests of its compound condensing steam 
dumps, and of its electric pumps. The latter were driven 
by direct-current motors. one set having a capacitv of 80.000 
gallons per hour against 185 ft. lift. one eet . OH gallons 
per hour against 150 ft. lift. and a further set 3.000 gallons 
per hour against 164 ft. The 1919 costs worked ont et 18d. 
ner 100,000 foot-gallons for steam. as against 0.957d. for elec- 
tricallv-driven pumps, but for 1990 the figures are 2.6'd. and 
1.576d. respectivelv. The. Chester Waterworks Co. had in- 
stalled a Diesel engine and dynamo supplying power to 
drive turbine pumps built by Sulzer and the Rees Roturho 
Co.. at two separate stations connected hv cahle. The costa. 
including all transmission losses and “ shut-downs ” due to 
interruption in working consequent on erection of additiona! 
plant. came to 0.657d. ner 1.000 gallons, 100 ft. lift. 

In the course of a discussion on the naper, Mr. F. Storr. 
chief engineer to the Chester Waterworks Co.. remarked that 
in the case of a pump efficiency aud reliabilitv should come 
first, and those were points which were not bv anv meaner 
pronerlv appreciated bv either the makers of electrical plant 
or the turbo pump. and probably not hy all users. When it 
came to the auestion of generators and motors the blighting 
influence of the lowest tender was apparent in all electrical 
work. Everything had been cut down to the finest limit, 
with the result that efficiency and reliability in working were 
sacrificed. The mistake generally made was that manu- 
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facturers did not by any means realise the extreme importance 
of high etliciencles. , It was usual to refer an inquirer to the 
catalogue when purchasing a pump, but his advice to water 
engineers was to have their pumps made for the particular 
duty they had to perform. At Chester, when the question 
of the adoption of electrically-dnven pumps was under con- 
sideration, the importance of high efficieney was strongly 
pressed upon the makers, price being a secondary considera- 
tion. Eventually they obtained a pump troin Messrs. Sulzer 
Bros., of Winterthur, who guaranteed 80 per cent. efficiency 
for the pump and 89 per cent. for the motor. The make of 
motor was left entirely to Messrs. Sulzer Bros., and they 
paid a high compliment to British manufacturers by selecting 
that made by Messrs. Lawrence, Scott & Co. On the trial 
run the specified efficiencies were attained, and they had 
heen maintained within a point or two during the 54 years 
the plant had been in operation. The pump had only been 
opened out once for examination, and from the date it coin- 
enced to run up to the piesent day not one penny had 
heen spent on repairs of either the pump or the motor. They 
could, therefore, well understand why he was in favour of 
turbine pumps. When the question of & duplicate pump 
came up for consideration the war was still on, and of course 
the purchase of foreign plant was out of the question. Under 
those circumstances some Engli-h. makers were approached, 
and eventually Messrs. Gwynne’s, Ltd., of Hanimersmith, 
took up the matter, and agreed to design a pump which they 
guaranteed should equal if not excel the efficiencies stipulated. 
The fim had been highly successful, and the Chester Water 
Co. was now in possession of an English-made pump which 
cave slightly over 82 per cent. efficiency on the test bed. 
Taking the quantity of water pumped, the double lift, and 
assuming an over-all charge of 1d. per Board of Trade unit, 
every one per cent. of efficiency lost or gained represented 
a capitalised value of £666. It was, therefore, obvious that 
the company could afford to pay well for specially designed 
plant to meet its special requirements. The author had re- 
ferred to the costa of running the pumps including all 
transmission losses ” as being 0.657d. per 1,000 gallons per 100 
ft. lift. That figure was double that which obtained in 1914. 


The explanation wag that at Chester there were two pumping 
stations, distant about 400 yards from each other. hen the 
electrically-driven turbo pumps were decided upon it was 
found expedient to generate all the electricity at the 
works, where the Diesel engines were fixed, and connect the 
two works by cable. Unfortunately the works were separated 
by a main road along which the Corporation electric tram- 
ways were laid. The Corporation owned the electricity works, 
and when the question of using electrical energy for pumping 
was under consideration, the Corporation was approached 
as to the terms upon which it would supply the company. 
Unfortunately, the price and conditions offered were pro- 
hibitive, and the company had no alternative but to generate 
its own current. On that becoming known, the Corporation 
strongly objected to the company opening the streets, and 
obtained an injunction to continue in force during the war 
against its so doing. The company was then face to face with 
the position that it must either have costly plant lying idle 
and continue to use obsolete stemu plant, or else assent to the 
terms imposed by the Corporation, which practically meant 
that the water supply would be controlled by the Electricity 
Committee. Fortunately the company had two water mains 
connecting the pumps at the two works. It wae decided 
temporarily to disconnect one of the mains and pass through 
it a special twin cable made by the Helsby Co. That waa 
done by floating a copper ball through to which a cord was 


" attached. Through connection having been established the 


drawing through of the special cable was a comparatively 
easy matter. The necessary connections of main and cable 
were then inade, and the supply of water through the main 
was resumed. That arrangement had been in operation some 
four years, and was quite satisfactory. The voltage drop was 
somewhat in excess of that usual for the length of cable 
between the two works, but that had now been reduced to 
& very reasonable limit, 34 per cent. At Chester they were 
determined to go ahead with turbine pumps. Had it not 
been for the Diesel engines and the turbine pumps his com- 
pany would not have been able t^ pay a dividend; by following 
the course described, it was able to pay the maximum and 
have a little. over. 


BUSINESS NOTES. 


The“ Electrical Review " Index.— The Index to Vol. 86 
of the ÉLECTRICAL REVIEW, which will shortly be printed, will 
be supplied only to those who, through the post, specially apply 
forit. To such it will be supplied for sixpence post free. Any 
reader or advertiser, at home or abroad, who requires a copy for 
binding or for other purposes, is asked to make early application 
therefor to the Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London, E.C. 4. 


Eagineers’ Wages.—According to the Labour corres- 
pondent of the Daily Telegraph, the claim of the Engineering and 
Shipbuilding Trade Unions for a further large advance in wages 
was to be presented to the Industrial Court for consideration and 
decision on Tuesday. The present demand is possibly the heaviest 
which has ever been submitted. It asks for an advance of 6d. for 
each hour worked. This is the main claim ; but in addition there 
are several subsidiary claims, including a standard wage of £6 per 
week, and the doubling of the rates of pay, including overtime pay, 
for week-end work. On the mein wage claim, the proposed 
increase of 6d. per hour means an addition of 23s. 6d. to the present 
wage. It can be forecasted with accuracy that the present claim 


will be strenuously opposed by the employers as putting a burden. 


upon the cost of production which would exclude British pro- 
ductions from markets in which our products had to compete with 
those of America.” The writer refers to the steady rise in wages 
in these industries as compared with the pre-war rates of wages. 
The most recent award of the Industrial Court was issued on 
January 27th, and gave an advance of 5s. per week to all workers 
of 18 years and upwards. The difference between the present 
earnings and the pre-war earnings. is as follows: 


Weekly wages. Increase, 
DIC : Aug. 4th, Feb. 20th, Per Per 
Engineering — 1914, 1920. week. cent, 
Fitters and turners .. 388. 11d. 82s. 5d. 43s. 6d. 112 
Ironmoulders .. 4ls& 8d. 85s. 6d. 438. 10d. 105 


Patternmakers .. 128. Id, 86s, Sd. 44s. 7d. 106 
Labourers... . 228. 10d. 638. lid. 418. Id. 180 


Shipbuilding :— 

Platers es . 408, 4d. 838. 4d. 438. Od. 107 
Rivetters — ... wwe 278. 9d. 80s. 5d. 428, 8d. 113 
Shipwrights... ... 418. 4d. 84s 6d. 438, 2d. 105 
Labourers ...  ... 228, 10d. 63s., 7d. 408. 9d. 178 


Italian Foreign Trade Catalogue Enterprise.—An 
example of the enterprise of certain foreign rms is shown in the 
activities of a well-known Italian electrical and general engineering 
concern, who have decided to issue catalogues, &., printed in 
French, Spanish, Portuguese and ltalian, descriptive of their 
leading products. It is also proposed to publish and distribute 
catalogues, &c. in the languages of Greece, Serbia. Switzerland, 
Bulgaria, Russia, Brazil and Palestine. It is intended to distribute 
these among all electricity supply authorities and power stations 
in these countries,— Board of Trade Journal, 


Dutch Co-operative Trading.— The Co-operatieve Inkoop 
Vereeniging van Metaal Industriaellen (Co-operative Purchasing 
Association of Metal Manufacturers), of Rotterdam, which had 101 
members in 1919, and which also supplies iron and steel, 
machinery, and plant, &o. to non-members, has just issued its 
report for last year. The report states that the prices for elec- 
trical plant began to decline at the beginning of 1919 in connection 
with the increasing imports of raw materials, and copper, cables, 
transformers, motors, &c., became considerably cheaper. In the 
second quarter, prices were fairly constant, but in the second half - 
of the year they rose regularly and continually. Many orders for 
cables, transformers, meters, wire, &o., were placed in England at the 
commencement of the year, but as raw materials arrived in 
Holland in greater abundance, the Dutch works were again able to 
compete with foreign manufactures, the result being that most of 
the orders in the second half of the year were allocated to Dutch 
firms. Moreover, the Germans gradually re-entered the market, 
and in the final quarter they willingly accepted orders for cables 
at very oompetitive prices.“ The Association's turnover in 
electrical plant in, 1919 amounted to £648,000, 


Shut Down. — The S'ar states that Mrssrs. Lyon, 
WRENCH & Co., electrical engineers, of Willesden, N.W., have shut 
down their works. The business has been transferred to other works. 
The reasons given are difficulty of obtaining raw material and 
" the policy of the Government in matters of finance.” The factory 
was erected during the war. Some 300 men are affected. The out- 
put was dynamos and electric motors. “There is an almost 
unlimited demand at the present time for dynamos and electrio 
motors," said an official, " but additional working capital is very 
difficult to obtain at the present time. Then there was the 
founders’ strike, which kept back materials all over the country, 
though we personally have not had any trouble with our 
employés." 


A Desk Folder.—We have received one of the “ Pel" 
folders for keeping together in handy accessible and eusily-movable 
form, loose desk papers, music, &c. It has the merit of being a 
simple and strong, but most convenient, contrivance, and naturally 
makes an additional appeal to us because it is the invention of an 
electrical man. The covers have supporta raising their outer edgea 
several inches from the desk, and the papers are kept loose for 
withdrawal or rearrangement. The name " Pel " is derived from the 
claim that the folder dispels muddle and compels efticiency. It ia 
supplied by Messrs. MANIFOLDIA, LTD, of 23, Holborn Viaduct, E.C.1. 


Not Smoke Abatement.— About three months ago 
Messrs. Dick, Kerr & Co., of Preston, started the experiment of 
allowing their men to smoke for 15 minutes each morning and 
afternoon without any stoppage of work. The scheme haa 
proved so successful that henceforth the men will be permitted 
to smoke from 9.30 to 11 a.m. and from 2.30 to 4 p.m.— Daily 
News., l 
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Wages in Sweden.— In the course of a report on the 
commercial and industrial situation of Sweden for 1919, H.M. 
Consul at Stockholm gives the following among other increaaes of 
wages between 1913 and 1918 :— 


Per cent. 
increase between 
1913 and 1918. 


Average yearly 


wage. 
1918. 1918, 


Metal and engineering. £ £ 
Men jx Vis "s ese 73 146 100 
Women ... ns las iis 36 70 95 
Power, light and water installations, 
Men d ees si ie 72 157 117 
Women ... vee eos "5 36 75 111 
Transport. | 
Men -— $a ses T 67 151 125 


Official inquiries into the cost of living show that there had been 
a rise of 159 per cent. between July, 1914, and December, 1919. 


An Austrian Company.—The report of the A. E. G. 
Union Electricity Co., of Vienna, states that orders for industrial 
purposes were brisk in 1919, and the undertaking was abundantly 
supplied with work for a long time forward. It was probable that 
the electrification of the railways and the extension of the use of 
water power, which were only to be proceeded with provisionally 
to a small extent, would afford occupation for the works in the 
future. The net profits increased from 1,450,000 kr. in 1918 to 
2,419,000 kr. last year, and a dividend has been declared at the rate 
of 8 per cent., being the same rate as in 1918. It is intended to 
increase the share cavital from 36 to 50 million crowns. 


3 

British Manufacturers in South Africa.— The newly- 
formed South African Association of British Manufacturers and 
their Agents, formed in Johannesburg with the object of safe- 
guarding the interests of United Kingdom manufacturers in South 
Africa, and generally of promoting British trade interesta in the 
Union, held its first annual meeting on April 27th, when the title 
of the Association and its draft constitution and rules were adopted. 
The aim of the Association ia not to supersede existing British 
trade organisations in South Africa, but to strengthen them by 
effective co-operation :— 

1. To provide an organisation which can represent and speak for British 
manufacturers as a body, and which through trade sections can equally repre- 
sent @ particular branch of British industry. . 

2. To concentrate the energies of any existing organisations in South Africa 
working t5 protect British trade interests, and at the same time provide an 
organisation wide enough to embrace all types of genuinely Britisfi firms with 
their representatives or branches, whether these carry stocks or samples or 
tender to specitication. 

8. To provide adequate local representation for the many Manufacturers’ 
Associations now in existence in the United Kingdom, and to mnke possible & 
linking up with the similar Associations of British Manufacturers and their 
representatives in Australia and Canada. 

4. To protect the interests of British 1nanufacturers on the spot. 

5. To provide His Majesty's Trade Commissioner in South Africa with an 
Advisory Council, and through the trade sections with technical advice, to 
nominate at their request expert arbitrators and surveyors in cases of dispute 
where British goods and British flrms are involved. 

6. To provide advice and guidance for British manufacturers, and to collect 
information on trade matters at their request. 

7. To co-operate with the British Standards Committee. 

R. To see to it that when the time is ripe for particular industries to be 
located in South Africa, British capital and British plant are available for 
their development. 

At present the only office of the Association is in Johannesburg, 
but it is proposed later to open a branch at Cape Town, and also to 
institute a considerable number of trade sections. In order that 
the Association may be made ag representative as possible, it is 
suggested that any United Kingdom manufacturers interested in 
trade with South Africa, who are not already members, should oon- 
sider the desirability of joining. Membership is confined to 
United Kingdom manufacturers and their South African srents, 
and all applications for admission should be addressed to the 
Secretary (Mr. B. Silcock), Goldfields Building, Eloff Street, 
(P.O., Box 5,644), Johannesburg. 

Copies of the constitution and rules of the Association may be 
seen on application at the Inquiry Room at the Department of 
Overseas Trade in London, or a copy will be sent on loan to any 
firms in the provinces who may be unable to call there. 


Shawinigan Power.—The D.O.T. in London has received, 
and has available for inspection, a pamphlet relating to the 
activities of the SHAWINIGAN WATER AND POWER Co., and the 
possible additional development of the company, which it is 


thought may be of interest to United Kingdom electrical manu- 
facturers. 


Government and Industry.— In the course of his speech 
at the annual meeting of Petters, Ltd., at Yeovil, Mr. E. W. 
Petters said that so far one had failed to see any indication of 
improvement in the Government attitude towards industrial 
enterprise, which it appeared to treat with callous indifference, 
while at the same time, industry was expected to provide the 
means for meeting the country's great obligations. Nothing had 
happened since the war to injure the trade of the country so much 
aa the present Budget, which had atruck deeply at the foundations 
of the credit upon which industry was based. In these days when 
the normal conduct of business put a strain on managers, such as 
they had never before experienced, it was against human nature to 
expect the energy and the enterprise which were necessary for the 
successful carrying on of undertakings when at the same time the 
undertakings were robbed of the credit upon which they relied, 
and were taxed beyond endurance. The speaker went on to show 
that a 60 per cent. E.P.D. plus income-tax at its present rate on 
balance was a burden altogether too heavy to be borne, and was 
the greatest contributing factor to the present high prices. 


The Institute of Cost and Works Acconntants, Ltd. 
(by Guarantee).— The first annual general meeting of this Inati- 
tute was held at the Hall of the Chartered Patent Agents, Staple 
Inn Buildings, Holborn, W.C. on June 4th. Mr. R. J. H. Ryall, 
F.C.W.A., tbe chairman, in submitting the Counoil's report and 
accounts, congratulated the Institute on the fact that, in spite of 
the difficulties of the post-war organisations, the membership had 
steadily grown. The increase in membership was such that, 
during the three months subsequent to March 7th, 1920, it was 
equal to the whole of the income for the past year, which, taking 
into consideration the fact that all applications for admission to 
the Institute had been most carefully scrutinised, and that over 
60 per cent. of the applicants had been deferred until such time as 
they could prove, by examination, their suitability, was most 
gratifying and encouraging for the future. The Right Hononrable 
Lord Leverhulme, P.C., had accepted the presidency, and the 
following had become vice-presidents :—Sir Robert Hadfield, 
Bart., D.Sc., F.R S.; Sir Charles W. Macara, Bart. ; Sir Gerard A. 
Muntz, Bart. ; Sir Herbert Austin. K.B.E, MP.; Mr. Nevile 
Gwynne, Mr. W. Howard Hazell, and Mr. H. W. Allingham. 

The Chairman further gave a rexu»ié of the various meetings and 
lectures held by the Institute. The Chairman expressed, on behalf 
of the Council, great aporecistion of the work done by the hon. 
secretaries of branches, which had already been formed at Birming- 
ham, Manchester, and Glasgow, strong programmes and lectures, &c., 
being arranged at these centres for the coming acssion. Branches 
at Sheffield, Bristol. Newcastle. and other cities were in course of 
formation. The Chairman pointed out to all members the 
importance of standardised costing systems and the definition of 
terms ueed in this most important profession. A Special Com- 
mittee to deal with this subject waa being formed, and would be 
assisted by Sub-Committees created in all manufacturing districts. 
A number of other Committees had also been brought into being to 
deal with various subjects. The examination syllabus had been 
extended by the inclusion of law subjects, and candidates entering 
for the examinations of, and subsequent to, December, 1920, would 
have to satisfy the Council of a thorough knowledge of the various 
Acta which affect factories and workshops, &c. 

Mr. J. Martin Blair, M. I. E. E., is secretary of the Institute, and. 
ita offices are at Donnington House, Norfolk Street, Strand, W.C. 2 


Annual Outings.—The annual outing organised by the 
employés of Messrs. MCWHIRTER & Sons, LTD., Cardiff, took place 
on Saturday last. The day was spent at Og more, on the Glamorgan 
Coast, the journey being made by char-à-bancs. After luncheon, 
Mr. C. Matthews (chairman of the committee) proposed the toast 
of the firm, to which Mr. A. C. McWhirter responded. During the 
afternoon, sports occupied attention, keen interest being taken in 
all the items, which included 100 yds. open race, egg and spoon 
race, high jump, needle race, boys' race, blind race. and long jump. 
During the evening the prizes were presented by Mrs. A. C. 
McWhirter, and a musical programme followed. 

On June 19th the employés and a number of friends of the. 
Paisley Corporation Electricity Department went to Campbeltown 
by the Queen Alerandra, and most of the company journeyed 
thence by the light railway to Machrihanish. High tez was served 
at Campbeltown, and Mr. W. Blair Smith, the engineer and 
manager, in the course of an address, expressed the hope that now 
that the outing had been resumed after a postponement of five 
years, many more would follow. Mr, Henderson (Babcock and 
Wilcox, Ltd.) thanked the committee, and Mr. Savage, station 
superintendent, replied. 

The employés of Messrs. T. W. BROADBENT, LTD., Victoria 
Electrical Works, Huddersfield, went for a char-à-bancs outing to 
Buxton last week. 

The second annual outing since the War, of the employós of 
Mr. P. T. KING, electrical engineer, of Luton, took place on 
Saturday last. An enjoyable day was spent at Southend. The 
staff took advantage of the opportunity to present Mr. King 
with an illuminated address expressive of their appreciation of his 
efforts to foster good relations between employer and employed. 

The third annual outing of the staff, employés and guesta of the 
BENJAMIN ELECTRIC, LTD., of Tottenham, was held on Saturday 
last, The party, numbering well over & hundred, went by motor 
chars.à-banes to Brighton. Dinner and tea were served at the 
Aquarium. 

HENLEY's had a day in the country on Saturday, June 12th, 
when Henley Cables and Henley Tyres blended in an outing by 
chars-à-bancs to the Surrey Hills, The 227 members of the head 
office staff from Blomfield Street and New Union Street spent the 
day at the lovely village of Ewhurst, where lunch and tea were 
taken at the Bull Hotel. 


The Elba Dry Cell.— We have received from MESSRS. 
JONES & PoRDES, of 8, Crawford Passage, Farringdon Road, E.C. 1, 
a sample of their Elba" dry cell, which is being placed upon the 
market. The cells are of full size, being 2j in. in diameter, and 
standing 64 in. high. It is pleasing to see that they are fitted 
with two screw terminals; the troublesome old “rat's tail form of 
terminal is not used. These cells are of British make, and 
amongst the advantages claimed for them by the makers are 
exceptional storage capacity and a long life in use. The latter 
claim is borne out by the fact that the particular cell sent us, 
although made over 12 months ago, still gives 10 amperes, 


Electric Wire Standardisation.—The Accessories and 
Components Committee of the Soviety of Motor Manufacturers and 
Traders has appointed a Sub-Committee to meet representatives of 
the Cable-Makers' Association on the question of the standardisa- 
tion of electric wires, P ow 
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For Sale.—Lincoln Corporation Electricity Department 
invites offers for two 50-Kw. Laurence-Soott, D.C. generating sets 
direct-coupled to Willans & Robinson condensing engines, also & 
Gwgnne centrifugal motor-driven pump. Full particulars are 
given in our advertisement pages to-day. 


Bankraptcy Proceedings. EDwWARD STIRLING ELAM and 


JoBN WALTON (trading as Elam, Walton & Co.), 63, King Edward 
Street, Kingston-upon-Hull, electricians.—The first meeting of 
creditors herein was held on June 25th at Hull. Debtors’ atate- 
ment of affairs showed liabilities in the joint estate of £339, and 
net assets of £114. They attributed their failure to “want of 
capital," inexperience in the business carried on, and a loss of 
£60througha fire which took place at their premises on April 20th 
last. The matter was left in the Official Receiver's hands. 


French Company Notes.—Messrs. Henri Guedelin and 
René Mathelin-Moreaux have formed themselves into a company 
at Paris (Rue Rude 6). with a capital of 100,000 fr., for the manu- 
facture, fixing, and repair of electric automobile apparatus. 

Under the style of Sociétéjde Construction de Matériel électrique, 
Démarreurs et Appareillage, has been formed at Paris (14, Rue 
d'Anjon), a company, with 400,000 fr. capital, for the manufacture, 
trade, and representation of all kinds of electrical material. 

Les Isolante Francais is the title of a company formed at Paris 
(21, Rue d'Uzés), for the making and sale of all kinds of 
insulators, especially ebonite. The capital is 1,100,000 fr. in 
500 fr. shares, 500 of which are allotted to M. Tersen, as payment 
for his assets. 

With the denomination of Société des Forces électriques de la 
Vallée de Gavarnie has been formed at Paris (41, Avenue de 
l'Opéra), à company with a capital of 1,000,000 fr., for the genera- 
tion and supply of electricity. 

With a capital of 850,000 fr., P. Hinstin and A. Lehmann have 
established themselves as a company at Paris (7. Rue Darboy), for 
the manufacture and sale of articles pertaining to electricity. 

The Electricité Appliquée announces its change of name to 
Self (Société d'Eleotricité pour la Lumière et la Force), retaining 
the same offices, 103 and 105, Rne Saint Lazare, Paris. 

Increase of capital from 14,000,000 to 20,000,000 fr. has been 
decided upon by the shareholders of Energie Industrielle, in view 
of the absorption of the Electrique de l'Orléanis. 

The Etablissements Paz et Silva have decided to raise their 
capital from 2,500,000 to 10,000,000 fr. 


Strikes.—A correspondent says that a strike is in progress 
at the Prescot Works of tbe British Insulated and Helsby Cables, 
Ltd., said to have arisen through some irregularity in the clocking- 
on arrangements. Following the dismissal of two men, 2,000 men 
and women members of the General Workers’ Union ceased work, 
and by last Saturday (June 26th) no fewer than 4,000 men and 
women were unemployed. It was reported that if the matter were 
not settled within a few days the firm might close down the whole 
of their works for an indefinite period. | 

At Southport, last week, some 40 electricians, membera of the 
ET. U., struok work because the Southport masters had declined 
to meet the official negotiating body of the Merseyside, to which 
the Southport Branch is affiliated, in respect of the formation of a 
set of rules and rates for Southport. 


Company Liquid atlons.— BRITISH GaucE MANUFAC- 
TURERS ASSOCIATION. LTD.—Winding up voluntarily. Liqui- 
dator, Mr. B. G. Arthur, 97, Cannon Street, E.C. Meeting of 
creditors held Jane 30th., . 

ROTASPHERE Co., Ltp.—Winding up voluntarily, in view of 
the financial position . . . due to the recent mouldera' strike and 
want of capital. Liquidator, Mr. A. S. Jopp. 


Dissolation of Partnership. — C. REDMAN & Sons, 
machine tool makers, Parkinson Lane, Halifax —Messrs. T. J. and 
E. 8. Redman have dissolved partnership as from October, 1918. 


Book Notices.— We have received a copy of a most 
interesting book, entitled "The London Assurance: 1720—1920," 
by G. S. Street. It has been issued by the London Assur- 
ance Corporation on the occasion of the celebration of ite 
Bicentenary. It is attractively produced, and in these very 
different days it is restful, refreshing, and very amusing to read 
of insurance doings in the days of long ago. 

" The Electrician Tables of Electricity Undertakings " (102 pp.). 
London: Benn Bros, Ltd. Price 10s. net.—The 1920 edition of 
thig valuable work has been divided into more sections than 
previous issues. Lista are given of undeveloped provisional orders 
and projected supply schemes. Russian and Argentine under- 
takings are classified in separate tables. 

" Essai de Machines et d'Appareils Electriques," Part 1. By 
Barbillion, Jolland, and Lafont. 268 pp., 164 figa. Paris: Biblio- 
thóque de l'Ingónieur-Electricien.— This is the first part, dealing 
with continuous current only, of a description of the experimental 
methods employed at the Institut Polytechnique de Grenoble. The 
work is essentially practical, and covers a wide area, dealing with 
general first principles, dynamos, motors, illumination, &o., &c. 

" B.B C. Mitteilungen." Vol. VÍI. No. 3. March, 1920. 83 pp.— 
Baden, Switz.: Brown, Boveri & Co. 


E.P.D.—The Chancellor of the Exchequer was to meet 
the representatives of the Federation of British Industries 
yeaterday, Thursday, to discuss the concessions to the Excess 
Profita Daty which have been recommended by the Federation of 
British Industries. 


` 


Porcelain in Germany.—The Syndicate of German 
Electrotechnical Porcelain Worke announces that oustomers and 
consumers frequently complain of high prices charged for poroelain 
for electrical and other technical purposes. The situation of the 
market is being closely followed by the syndicate, which, however, 
states that a reduction in prices cannot be made at present, a8 wages 
and raw materials have recently again experienced an increase. 


Catalogues aud Lists.—ATHoL ENGINEERING Co., 9, 
Peru Street, Higher Broughton, Manchester.—Priced leaflet of 
transparent polished sheet celluloid. 

MEsss. F. L. MITCHELL & Co., LTD., 188, Rye Lane, Peckham, 
S.E. 15.— Temporary illustrated list of wireless instruments 
No. WT 10 (12 pp). A comprehensive priced catalogue of 
amplifiers, transformers, H.T. units, condensers, &c. Also a 
description, priced, and illustrated of the “Mark El” 
receiving set. 

Messrs. WaTsoN & Sons (ELECTRO-MEDICAL), LTD., Sunic 
House, Parker Street, Kingsway, W.C. 2.— Bulletin 27s., illustrating 
and describing a aphere-gap voltmeter, and giving a table of sphere- 
sizes for various voltages. 

THE GENERAL ELECrRIC Co., LTD., 67, Queen Victoria Street, 
E.O. 4.—Pamphlet No. O 2, 290 (8 pp.) illustrating and describing 
the C. M. I.“ magneto. Also Leaflet K 2,331 giving revised 
up-to-date prices of telephones, switchboards and accessories. 

THE WARDLE ENGINEERING Co., LTD., 198. Deansgate, Man- 
chester.—Catalogue No. 12 (44 pp.). An illustrated and priced list 
dealing with electric light lanterns, refisctors, and fittings for all 
commercial purposes. The introduction gives a number of useful 
notes on illumination. 


Trade Announcements.—TuE UNITED ELECTRICAL Co. 
(BIRMINGHAM), LTD. has removed from 8, Newhall Street, to 
47, Summer Row, Birmingham. 
> Mr. W. E. WEEKES and MR. CHAS. H. CLARKE have entered into 
partnership, and are carrying on business as electrical contractors, 
specialising in private telephone work to the trade, under the title, 
W. E. Weekes & Co., at 50, Tottenham Court Road, W. 1. 

THE J. G. BRILL Co. have removed from Cannon Street to 150, . 
Southampton Row, London, W.O. 1. Telephone: Museum 5313 " ; 
Telegrams : ' Axles, London.“ 

Ma. F. HusBAND last week ceased his connection with the 
business of Messrs. Electrical Industries, Ltd., of Pancras Lane, E.C. 
Communications intended for Mr. F. Husband peraonally should be 
addressed to him at 4, Grange Road, Gunnersbury, W. 4. 


LIGHTING AND POWER NOTES. 


Bath.—YeaR’s Workinc.—The accounts of the elec- 
tricity undertaking for the year ended March 31st last, show a 
total revenue of £35,547, as against £28,743 for the previous 
period. The total expenditure was £28,888, as against £22,807, 
leaving a gross profit of £6,659. Loan charges, &c., amounted to 
£10,779, causing a deficit of £4.120, compared with a loss of 
£4,850 for 1918-19. 


Bingley.— YEAR’s WORKING.—The result of the working 
of the electricity undertaking for the past year was a deficit of £860. 
The payment of loan charges, &c., increased this to £1,598. 


Blackburn.— YEAR’s WonkKING.— The total revenue 
accruing to the electricity department for the past financial year 
was £91,321, and expenditure amounted to £70,744, leaving a gross 
profit of £20,557, as against £16,898 for the previous period. The 
payment of loan charges, sinking fund contributions, &c., resulted 
in a net loss of £345, comparing favourably with last year's deficit 


. of £2,226. 


Bolton.— ExTensions.—The Electricity Commissioners, 
impressed with the growing demand for electricity in Bolton, have 
suggested an extension of Back-o’-th’-Bank generating station 
beyond the immediate intentions of the Committee. The present 
capacity is 16,000 kw. A 12,000-Kw. set and a 6,000-Kw. set are 
on order. It was suggested to the Commissioners that another 
12,000-kw. set should be substituted for the 6,000 set on order, 
bringing the total capacity to 40,000 kw. The Commissioners 
expressed the opinion that it would be a mistake to get rid of the 
6,000-KW. set, and that it would be a better policy to extend the 
buildings so as to enable a second 12,000-Kw. set to be installed, 
bringing the total installation to 46,000 kw. This would involve 
the extension of the boiler house, further boilers and other exten- 
sions to buildings, costing double the amount already decided upon 
—£370,000. The electrical engineer is reporting on the suggestion 


Brierfield.—Loan.—The Council is applying for per- 


mistion to borrow £5,000 for the extension of mains and services. 


Burton-upon-Trent.— VEAR'S Workinc. — The total 
income of the electricity department for the year ended March 31st 
last was £53,623, as compared with £34,955 in the previous period ; 
the total of working expenses was £36,970, compared with £21,255, 
and the net profit, after payment of interest, taxes, Xc., was £1,428, 
a decrease of 4 3,830 compared with last year's profit. 


Chile,—O:iL-FikED Power STATION.—À — 50,000-k w. 
oil-fired steam turbo-generator station supplying power through a 


110,000- volt transmission iine to copper mines in Chile is described 
in a paper by Mr. P. H. Thomas, read before the American Institute of 
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Mining Engineers. The Tocopilla power house of the Chile 
Exploration Co.:is of specially substantial construction to with- 
stand the effect of earthquakes and is in an area where practically 
no fresh water is available. Oil fuel is pumped through a pipe 
line laid out on floats from boate anchored off the shore, as there is 
no harbour, and is stored in three 55,000-gal. tanks. Marine type 
water-tube boilers are used with short steel chimneys with forced 


. draught, and all feed water is distilled from the sea. Circulating 


water is also taken from the sea and special precautions have to 
be taken to prevent the ingress of seaweed. The generating plant 
consists of five 10,000-K.v.A. 5,000-volt three-phase alternators. 
The voltage is stepped up by transformers to 110,000 volts for the 
90-mile transmission to the mines, The sub-station at the mines 
converts to direct current partly by synchronous motor-generators 
and partly by rotary converters.— Technical Review, 


Clayton,—AMALGAMATION.—Whilst a number of sur- 
rounding townships are strenuously opposing the Bradford pro- 
posed extension scheme, Clayton is anxious to join Bradford. The 
terms of agreement, reached by representatives of the two places 
last week, and subject to &oceptance by the full local authorities, 
include the construction of a tramway by the Bradford Corpora- 
tion and the supply of electricity to Clayton within two years 
after amalgamation. With regard to the clause relating to the 
supply and distribution of electricity, details were left to the 
Bradford electrical engineer. 


Continental.—-BELGIuM.—It is reported from Brussels 
that the strike of gas and electricity workers at Namur has ended, 
the men having agreed to accept arbitration.— The Times. 

Although feeling the effects of the economic depression, the 
working results of the Electricité de l'Escaut for last year showed 
an advance. Consumption of electricity had increased in most of the 
communes served, 24,037,000 Kw.-hours being supplied, contrasted 
with 13,178,000 Kw.-hours in the foregoing year. Many new contracts 
for the supply of power to big industries had been oancluded, and 
others had been arranged, including one for the supply of electricity 
to the suburbs of Antwerp. The 5,000-Kw. turbo-generator set 
carried off by the Germans had been recovered and placed in 
service again, and further extensions of the plant were under con- 
sideration, 


FRANCB.—Àn important programme of extensions, under way or 
projected, is engaging the attention of the Omnium Francais 
d'Electricité, It is erecting low-tension networks for the towns 
of Laval, Thouars, Avranches, Langres, and Chartres, a network 
to supply the outskirts of Granville, and a 60-km. 30,000-volt 
transmission line between Avranches and Granville. This line 
wil supply electricity to the latter town, instead of drawing it 
from the thermic station there, as hitherto. The new supply will 
be obtained from the Ducey works belonging to the Société 
Anonyme des Forces de la Sélune, with which the Omnium has 
concluded an agreement. Among the projected schemes are a 
15,000-volt tranmission line from Dreux to Chartres, and similar 
lines from Alençon to Fresnay-sur-Sarthe, La Hutte, and Beau- 
mont. Other projecte are a 30,000-volt feeder, on account of the 
Société de l'Electricité de l'Ouest, from La Chataigneraie to Saint 
Vinoent Sterlange, passing through Chattonay ; a 30,000-volt line 
from Faymoreau to Parthenay and Thouars, and & 20,000-volt line 
to supply Samois, Fontaine-le-Port and Chatelet-en-Brie in the out- 
skirts of Fontainebleau. In Normandy a 30,000-volt line to run 
between Aubes (Orne), Mortagne, and Nogent-le-Rotrou, is under 
consideration ; and in the Department of Ile-et-Vilaine, a 30,000- 
volt line between Rennes and Dinan,to supply the latter town 
with extensions to all parts of the Department. The outlay on 
these several works will total from 10,000,000 to 12,000,000 fr. 

The Journée Industrielle adds the following particulars of the 
plans of this company to cover the Departments of the Yonne and 
the Nierve with & huge network for the aupply of electricity for 
lighting, power, and traction purposes. (1) A groupofthree hydro- 
electric stations developing a total power of 15,000 H.P., each 
"station designed to feed one of the three sections of the railway 
network. The first will be built at Bois de Cure, and will yield 
12,000 KW. from an 85-metre fall. The second, on the Chaulaux, 
will give 7,000 kw. from a 75-metre fall. The third, on the 
Laurel, will furnish 8,000 Kw. from a 155-metre fall. The trans- 
mission lines will probably be equipped for 65,000 volts. (2) A 
network of electric railways of 1-metre gauge, having a length of 
200 km., divided into three main sections. The first will comprise 
a line from Avallon, to Chastelux-Lormes, with branches to Saint- 
Léger-Vauban, and a line, Avallon-Pontaubert-Vézelay-Chálet- 
Censoir. The second section will be formed by a line, Auxerre- 
Sainte-Colombe-Toucy. The third section will comprise a line, 
Auxerre-Tonnerre, and a line, Courson-Chitel-Censoir, linking 
with the first two sections. The concession stipulates that the 
first section and the harnessing of the fall which will serve it shall 
be finished in three years, and the whole of the programme in 
nine years—three years for each section. The cost is estimated at 
150,000,000 fr. 

SPAIN.—The Spanish Government has recently granted conces- 
sions for the establishment of plant to utilise the water power of 
the river Asteasu, near Guipuzcoa, and the river Cardevias, near 
Baduran, for the generation of electricity. 


Coventry.—YEaAn's WORKINd.— The Electricity Depart- 
ment of the City Council showed & working profit for the past 
year of £57,739. Capital charges absorbed £47,951, leaving £9,788 
net profit, This sum, with £266, brought forward from last year, 
makes a total surplus of £10,054. It is proposed to place £6,900 to 
the reserve fund, the balance to be carried forward, 


Dablin.—MUNICIPAL OFFICIALS’ STRIKE.—Fears were 
entertained that when the members of the Municipal Officials 
Union employed by the Corporation went on strike last week for 
the Civil Service bonus award, the electricity undertaking, among 
other public utilities, would be interfered with, and work suspended. 
The Strike Committee, however, decided against this, and, in any 
case, it is understood the workmen would have refused to act with 
the higher officials had a contrary ruling been made. 


Epsom.— Loan.— The Urban District Council has 


applied for a loan of £4,000 for services and mains extensions. 


Harrogate,— EXTENSION [IFFICULTIES.—The annual 
accounts of the electricity department show that there is neither a 
rate charge nor relief. A note of warning was sounded by the 
chairman of the Electricity Committee, who said that applications 
to borrow for the installation of a boiler for the electricity under- 
taking, and extensions at the works for the installation of a Diesel 
engine, involving a sum of £11,000, had been made, and there 
would be diffioulty in finding the money. 


Haslingden,—Maxixvuw  IwSTALLATION Cost.—The 
Town Council, on June 24th, decided that the maximum oost to 
be incurred for installing services for domestic and small power 
consumers should not exceed £5. It was agreed to enter into no 
further contracts for the supply of electricity for & term of years, 
and notice was given to terminate the agreement with Messrs. 
Nobell's, Ltd. 


Ipswich. YEaR’s WORRNd.— The total income of the 
electricity undertaking for the past year was £75,311, and the net 
profit £8,443. After deducting part of the previous year's deficit, 
and debiting the cost of work on mains, a balance of £5,838 was 
placed to reserve. 


Lamark.—ELEcrRIC LIGHTING ScHEME.—The Town 
Council has engaged Mr. J. M. M. Munro, of Edinburgh, at a fee 
of 50 guineas, to report on an electric light scheme for the town, 
either by water power or by a thermio station. 


Leeds,— YEAR'S WORKING—CORRECTION.—By an error 
in our last issue (June 25th, p. 816), the gross profit of the 
Leeds electricity undertaking was given as the revenue. The 
correct figures are as follows (the previous year's equivalents being 
given in parentheses) :—Total income, $468,718 (£327,176) ; total 
working expenses, £237,823 (£186,700); gross profit, £230,895 
(£140,476) ; taxes, loan oharges, &c., £130,478 (£133,610) ; net 
profit, £100,417 (£6,866) ; contributions to capital expenditure, 
£56,008 (£6,217) ; leaving a surplus of £44,409 (£649). 


Liverpool. — NEw  Sus-STATION.— The city electrical 
engineer has been authorised to erect a sub-atation at the Hatton 
Garden premises. 


London.—STEPNEY.—As a result of the successful suit 
brought against the Corporation for compensation in respect of 
damage and inconvenience caused by ashes and grit from the 
Council's power station, and the injunction granted by the Court 
to restrain the Council from causing future nuisances of this 
nature (ELEOTRICAL REVIEW, June 18th, 1920, p. 778), the 
Electricity Committee has appointed a deputation to interview the 
Electricity Commissioners on the question, and experiments are to 
be carried out with preventive devices in order to remove the 
cause of the trouble, and comply with the ruling of the Court. 

St. PANCBAS.—The borough electrical engineer has formulated 
a scheme for supplying electricity to small dwellings. The 
estimated cost of a six-point lighting installation is £10 10s., and 
this with the interest on the outlay will be repaid by the consumer 
in quarterly instalments. Lighting will be charged for on a 
fixed price basis, and the estimated quarterly cost to the consumer, 
including repayment of outlay, is £1 17s. bd. for a three-years’ 
period, or £1 3s. for a period of 10 years, after which the only 
charge would be that for the electricity consumed— 14s. 5d. 


Mexborough, — New .GENERATOR.—The Council has 
approved, subjeot to the sanction of the Electricity Commissioners, 
the purchase of a 1,000-Kw. turbo-generator, at an estimated coat 
of £13,170. 


Middleton, — ELECTRIC LIGHTING SCHEME. — The 
Council is considering the institution of electric lighting in the 
town. 


Montgomery.—LiauTriNG.— There is some doubt as to 
what lighting facilities will be available next season, and a feeling 
exista amongst members of the Council that if there is any undue 
delay in announcing the arrangements of the lighting authority, 
the Council should launch an electric lighting scheme. 


Nuneaton.— YEAR’s WORKING.— By an error the financial 
result of the past year's working of the electricity undertaking was 
stated to be a surplus of £900. It is now announced that the 
correct result was a deficit of £49, 


Ormskirk.—T1iMk ExTENsION.—The Board of Trade 
has extended by one year from June 24th, 1920, the time for 
compulsory purchase of lands under the Ormskirk Gas and Elec- 
tricity Act, 1915, 


Wingate (County Durham) .— EXTENSIoNs.—The Parish 
Council has decided to extend the electric lighting installation to 
the adjoining centres of Trimdon and Thornley. l 
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TRAMWAY AND RAILWAY NOTES. 


Blackbarn.— Y£aR's WorKING.—The traffic receipts for 
1919-20 amounted to £117,413, and revenue from the carriage of 
parcels, £3,545 ; working expenses totalled £91,911; and the net 
result, after payment of loan interest, &c., was a profit of £418, 
compared with a balance of £6,650 for the previous period. 


Bradford.—RArILLESS CAR.— The Tramways Committee 
has received sanction to prooeed with the building of an experi- 
mental double-deck, railless trolley car, designed by Mr. R. H. 
Wilkinson (general manager). The car will have an enclosed upper 
deck, and the total seating accommodation will be for 51 
passengers The car, which is under construotion at the Bradford 
tramways’ workshop, is the first of its kind in the country. It will 
be driven by one standard tramcar motor, mounted on a solid 
tramway axle. Mr. Wilkinson holds that improvement has been 
chiefly handicapped by restriction of weight, which has hitherto 
been limited to 5 tons loaded, and by uncertainty of the amount 
that should be oontributed to road maintenance. Mr. Wilkinson 
has prepared a comparative estimate of the cost of construction of 
railles and tramway cars on a new route, indicating up to what 
density of traffic the railless vehicle is the more economical. The 
present railless services are working at 4d. per mile less than 
ordinary cars, and by increasing the seating capacity from 29 to 61, 
and using the cars on busier routes, and over the orlinary car 
gradients of the city rather than the existing favourable level 
routes, the working expenses and sinking fund charges would 
probably be about equal to those of the ordinary type. Even if 
the charges were 2d. per mile greater than those of the ordinary 
tramcar—meaning 6d. per mile, as compared with the present 
rsiless car-service coste—the railless system would be more 
economical. Mr. Wilkinson has considered the comparative 
advantages and disadvantages of track and railless cars with 
regard to passengers’ comfort, liability to accidents, especially on 
steep gradients, and general reliability. He agrees that railless 
cars are less comfortable than tramcars if the permanent way is 
in good condition ; that railless cars are liable to skid in snow ; 
and, being without track, are more liable to collisions in fog. 
They make less noise than tramcars, and can draw oloser to the 
side of the road for convenience of loading and unloading. A 
point also to the advantage of railless ears in the parcel service 
is that by the adoption of batteries they may run beyond the range 
of the trolley wires, as has been done between Bradford and Leeds 
for nearly a year past. 


Brighton.—Hieng-SPEkD RALWAT.— The Corporation 
has offered no objection to the construction of an experimental 
high-speed railway, running between Brighton and Newhaven and 
Rottingdean. This is to pass over an estate owned by the Corporation. 


Continental.—Srain.—H.M. Consul at Vigo (Mr. Thomas 
Guyatt) calls attention to the new project for extending the Vigo 
electric tramways as far as Redondela—an extension of 8 km. 
United Kingdom firms which may be interested in the matter from 
the point of view of supplying materials may obtain the name and 
address of an official in Vigo on application to the Department of 
Overseas Trade, 35, Old Queen Street, London, S. W. 1. 


Cerk.—Bovcorr or MILIrART.—It is reported that the 
men in charge of the cars of the Cork Electric Tramways Co. 
have joined the movement —inaugurated by certain Irish railway- 
men—for refusing to carry military and police bearing arms, The 
movement is part of the Irish Labour protest against the importa- 
tion and handling of munitions. 


. Croydon, — Yrag's WonkiNG. — The total revenue, 
including bank interest, &c., for the year ended March 31st, 1920, 
was £163,037, as compared with £136,443 for the previous period. 
The total expenditure, including income-tax, loan interest, &c., 
amounted to £180,290, as against £123,889, leaving a net deficit 
of £17,253, compared with a surplus of £12,554 for 1918-19. 


Darlington,.—ExrENsSION DEFERRED.—The proposal to 
lay a track between the Market Place and Bank Top station at an 
estimated cost of £15,000, has been deferred. 


Dundalk.— PRICE or SuPPLy.— The Urban Council, 
having considered the Great Northern Railway (Ireland) Co.'s 
offer of 1°6d. per unit for electricity supplied during the year ended 
December, 1919, decided that the offer was inadequate, and that the 
minimum offer which the Council could accept was 1'9d. per unit. 


Glasdow.—Yxan'8 Workina.—The financial statement 
of the tramway undertaking for the year ended May 31st, shows a 
total income of £1,721,578—1ast, year's figure was $1,531,320. The 
total working expenses amounted to £1,558,161, as againat 
£1,249,989, leaving a gross balance of £163,417, as against 
$281,331. The addition of interest on investments gave a total 
profit of £176,762, compared with £291,896 for 1917-18. The pay- 
ment of rents, interest, income-tax, &c., resulted in a net deficit of 
£108,531, compared with a profit of £14,773 for the previous year, 


Halifax.—ApvkRTISEMENTS ON Cans.—The Tramways 
Committee proposes to discontinue advertising on the cars. The 
advertisements yield about £1,000 per year, and the recommenda- 
tion is expected to meet with the opposition of the Town Council. 


EXTENSIONS INQuIRY.—The consideration of new tramway pro- 
posals of the Halifax Corporation occupied the whole of June 25th 
before a Select Committee of the House of Lords, presided over by 
Lord Newton. The proposals included a new tramway running 
from the Halifax main tramway line at Satterhebble and pro- 
ceeding through Elland to join the existing Huddersfield lines near 
the Elland Town Hall. There was great opposition, Huddersfield 
Corporation objecting on the ground of competition, and the West 
Riding Oounty Oouncil, which demanded various road widenings 
along this route and upon others.— Sheffield Daily Telegraph. 


Ilford. — FARE Revision. — The tramway manager 
reports that further increases of fares are necessary in view of 
running costs, 

Painters in the tramway department are to be paid £5 5a, 9d. 
per week, 


Leeds.—Loss on WonRKING.—AÀ return issued recently 
showed that during the first nine weeks of the current financial 
year to June 2nd, when the fares were advanced, the revenue was 
£159,746, but the gross expenditure was £176,023, leaving a deficit 
on the period of £16,277, or £258 per day, despite the fact that the 
revenue had increased by £6,843 on that of the corresponding 
period of the previous year. Since the fares were increased, it is 
reported, the total number of passengers carried has increased by 
1 per cent., chiefly in the new short-distance penny fares ; the other 
fares have shown a decrease. 

The Minister of Transport has extended the time until August 
7th, 1921, of the Leeds Corporation Act, 1914, for the completion : 
of Tramway No. 2. | 


Manchester.—RxviskD FARBERS.— Revised tramway fares 
on several routes came into foroe on June 20th, 27th, and 
onwards. After a long interval, workpeople's tickets have again 
been introduced, the fares being the same as the old ordinary fares 
before the revision. Any passenger travelling by car before seven 
o'clock in the morning may take a special privilege ticket for the 
double journey at workmen's rates. The return journey may be 
made at any time the same day. The ticket is cancelled on the 
return journey by the conductor, who will issue an ordinary ticket 
in its place. These workmen's tickets will be available on each 
route as the revised fares come into force.— Manchester Guardian. 

EMPLOYES’ WAGEs.—Although they received an advance of 9s, 
per week as a result of arbitration proceedings since their strike at 
Easter, Manchester tramwaymen are still dissatisfied, and have 
decided to send in a new demand for an increase of £1 per week, 
with & threat to strike if the demand is not met. 


Middiesex.— TRAMWAY FARES.—AÀt a meeting of the 
Middlesex County Council a P tion was made against the recent 
inoreases in fares on the Metropolitan Electric Tramways. An 
interim order has been granted to the tramway compeny by the 
Ministry of Transport. Mr. Martin Read said that the Council 
was a partner with the tramway company, which had no legal or 
moral right to make application for an increase in fares to an outside 
authority without the Council's consent. The Highways Com- 
mittee's recommendation to support the company's application to 
the Ministry of Transport for the issue of an interim order 
authorising an increase of fares was withdrawn.— Tue Times. 


N.E.R,—NeEw BRANOH.—À new branch of the N. E. R 
near Stockton-on-Tees, and known as the Billingham Beck branch 
was opened on June 21st. It is worked under the train-recording 
telegraph regulations where the rails are a double set, and the 
electric train tablet system of signalling for the portion where 
a single line of rails will carry the traffic. At present the new 
branch is only to be used for freight traffic. 


Portsmouth. —REsULT or FARE INCREASE.—Àn illustra- 
tion of the fact that there is a point beyond which fare increases 
are impracticable, is given by the result of inoreased fares at 
Portsmouth. During eight weeks the passenger traffic has fallen 
off by 1,500,000, causing a loss of over £6,000. 


U.S.A.—SToBAGE-BATTERY CAR.—The Railway Review 
gives details of an electric storage-battery car, manufactured by the 
Railway Storage-Battery Car Co., New York, which will be 
operated in daily service between Atlantic City and Ocean City, N.J., 
18 miles distant. The car will be run on a regular schedule, 
making both forenoon and afternoon trips, & total of 72 miles each 
day, which will give railroad officials conoerned in the mainte- 
nance of isolated passenger traffic an excellent opportunity to 
observe its performance under actual operating conditions, The 
car weighs 30 tons without load. Its maximum free running speed 
on level tangent track is 45 miles per hour. Motive power is 
derived from a bank of 240 Edison-type A-12 alkaline storage celis, 
which, on a single charge, are capable of propelling the car a 
distance of 126 miles. By boosting the charges nominally, while 
waiting for an exchange of passengers at terminals, this mileage 
can be inoreased to 175. The journals of each of the four axles 
run in frictionless bearings, each pair of wheels being propelled by 
means of its own motor transmitting power through a single 
reduction spur gear. The average energy oonsumption per car-mile 
is 21 Kw.-hours, measured on the basis of input at the charging 
station. In addition to the battery equipment mentioned, eight 
additional cells are installed for the benefit of lighting circuits. 
Ampere-hour meters are provided to ensure the proper charging 
of the batteries. The car is 52 ft. 2 in. in length over vestibules, 
and will seat 50 passengers, 
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TELEGRAPH AND TELEPHONE. NOTES. 


Cable Delays.—Though the efforts made by commercial 
interests to effect an improvement in the Léóndon-Paris and 
London-Amsterdam telegraph service have so far proved of little 
avail, it seems timely to draw attention once more to the delays 
which are still experienced. These are of sach a protracted 
` nature that it has become the ordinary and daily practice for 
London Stock Exchange firms to wire Paris riv New York, and the 
same device also obtains in the case of Amsterdam. That a much 
quicker service may be obtained by these means seems hardly 
credible, but, aa a matter of fact, the existing times taken by the 
two routes are 15 minutes and 11 hours respectively.—7Ae Times, 


France.—The exchange of urgent telegrams at triple 
rates between the United Kingdom and Franoe will be authorised 
from J uly, 1920, on the same conditions as exist between those 


countries in which this system of telegraphio correspondence is 
already in force. | 


Hungary. — CoMMUNICATION INTERRUPTED. — Postal, 
telegraphic, and telephonic communication with Austria has been 


severed since June 20th, the only exception being Government and 
diplomatic messages.— The Times. 


Imperial Wireless Chalo.—ComMMITTEE’s REPORT.— 
The Imperial Wireless Committee, of which Sir Henry Norman 
was chairman, issued its report on Monday. We hope to publish 
full particulars in later issues; for the present the recom- 
mendations are, in brief, that a scheme of Imperial wireless 
communication be established, connecting the communities of the 
Empire by geographical steps of 2,000 miles each. It is suggested 
that the service between Leafield and Cairo, by the Poulsen arc 
system, shortly to be put into opsration by the Post Office, be the 
first link in the chain of communication with Africa ; this should 
be continued by a station at Nairobi, in East Africa, and by the use 
of the ex-German station at Windhuk, to complete the connection 
with the Union of South Africa, For communication with India, 
the Far East, and Australia, it is proposed that stations be erected 
in England, at Cairo in Egypt, at Poona or other Indian stations, 
Singapore, Hong-Kong. and at Port Darwin or Perth in Australia. 
Similar communication should also be established between England 
and Canada. The stations, it is proposed, should be planned by a 
. wireless commission of about four members, while their con- 
struction might be entrusted to the engineering department of the 
G.P.O. and the corresponding Dominion and Indian authorities, 
The estimates of revenue and expenditure indicate an initial annual 
loss of about £100,000, divided between the Imperial and other 
Governments concerned ; this loss, however, might reasonably be 
regarded as likely to decrease until after 10 years a profit would be 
shown. The capital cost of the scheme outlined is estimated at 
£1,243,000, of which £853,000 would be payable by the Imperial 
Government. The total annual charges are estimated at £425,000, 
of which £208,000 would fall upon the Imperial Government. The 
total estimated annual traffic for the whole service would be about 
10 million words, producing a revenue of £350,000, of which 
£205,000 would be receivable by the Imperial Government. The 
proposals submitted by the Marconi Co. were examined by the 
Committee, which says that it found them too vague to admit of 
detailed account. The scope of the scheme was too great, and it 
would involve too large a capital expenditure and annual expense. 
The Committee decided that the Marconi scheme would provide 


a virtual monopoly for that company, which was regarded as 
undesirable, 


London.—AvtTomaTic TELEPHONES.— The first step in 
the task of equipping London with automatic telephones has been 
decided on by tbe Post Office. At a City exchange &n experiment 
i8 to be carried out with the panel selector system of the Western 


Electric Co., Ltd., of London, and between 3,000and 4,000 subscribers 
will b3 connected. 


Pacific Cable.— PnopOSED DuPLiCATION.—Mr. Bonar 
Law, in reply to a question in the House of Commons concerning 
the cable system in the Pacific, stated that various proposals for 
duplicating the cable between Vancouver and Fanning Island were 
being considered, but no decision had yet been taken. 


' Palestine, —NEW WIRELESS STATION.—A wireless station 
to be erected on the Mount of Olives, will, according to The Times, 
be able to communicate with Paris and London. 


Telegraph Rates.— AUGUST IST Revision.—According to 
present arrangements, the new rates for inland telegrams of ld. 
per word, with a minimum charge of 1s. for 12 words, will come 
into operation on August Ist next. The necessary Bill, without 
which the new rates cannot be enforced, will be introduced in 
Parliament next week by the Postmaster-General. 


United States.—l,anaE WIRELESS Station. — The 
Radio Corporation of America has purchased a tract of 6,000 acres 
at Rocky Point, L.I., about seven miles from Port Jefferson, where 
it is planned to spend the sum of 810, 000,000 in erecting and 
equipping a new wireless atation, which will be the largest in the 
world. The station will have 72 sets of antenna radiating from 
a central station: the steel towers will be 400 ft. high. The 
station will comprise five operating units—one for communication 
with Argentina, one with France, one with Scandinavia, one with 
Germany, and one with Italy and Poland.— T. and T. Age. 


Wireless Operators.—STaikE ExDED.—At the Seafarers’ 
Joint Council meeting at Liverpool, on June 23rd, an agreement 
was reached which ended the strike of ships’ wireless operators. 

The men were asked to return to work pending discussions by a 
Committee with the Marconi Co., the shipowners, and the Board of 
Trade. $ 

After a conference at the Ministry of Labour, on June 24th, with 
representatives of the Engineering Employers’ Federation, the 
officials of the Association of Wireless Telegraphists decided that 
work should be resumed immediately, pending negotiations. The 
negotiations were opened on June 30th on the basis of the wireless 
men's original demands. Mr. E. R. Tuck, secretary of the Associa- 
tion, expressed complete satisfaction with the result of the strike, 
particularly with regard to the full reinstatement of the men who 
came out. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW, in which the " Official 
Notice ` appeared. 


OPEN. 


Australia —Sypney.—August 4th. , N.S.W. Government 
Railways and Tramways. Two 1,000-Kw. sub-station unita. Chief 
Electrical Engineer, 61, Hunter Street, Sydney. 

August 8rd. Department of Publio Works. Turbines and 
generators for the Barren Jack hydro-electric development scheme. 
Department of Public Works, Sydney. . 

N.S.W.—Postmaster-General's Department. August 2nd and 
sth. Aluminium sheet, brass rod, &c., scheduled 769; platinum 
wire, gold and silver wire, scheduled 768. (June 11th.) 

WESTERN AUSTRALIA. — Postmaster-General’s Department. 
August 3rd, 326 accumulators, schedule 668. (June 11th.) 


Belgium. —August 7th. The municipal authórities of 
Campenhout (Province of Brabant). Tenders for the establishment 
of an electrical distribution system in the town. Particulars, for 
two franca from, and tenders to, the Maison Communale. 


Brentford.— July 18th. Board of Guardians. Electric 
lighting installations in the offices, infirmary, &o. (See this issue.) 


Darlington.—July 16th. Electricity Department. One 
5,000-K w. turbo-alternator and surface-condensing plant. (June 
25th.) 


Edinburgh.—July 13th. Corporation. Electric lighting 
installations of houses at Gorgie. The Town Olerk. 


Grimsby.—August 12th. Electricity Department, Two 
water-tube boilers, economisers, fittings, fans, chimneys, &c. ; one 
3,000-Kw. high-pressure turbo-alternator and condensing plant. 
(See this issue.) 


Glasgow.—July 6th. Tramways Department. One 
10,000-Kw. steam turbo-alternator, with condensing plant. (June 
18th.) 


Hull.—July 12th. Electricity Department. One three- 
motor electrically-operated overhead travelling crane. (June 25th.) 


New Zealand.—July 31st. Waikato Electric Power 
Supply. Delivery, c.i.f. Auckland, of 2,100 pin insulators, suitable 
for aline operating at 66,000 volts between phases. Tenders to 
Secretary, Public Works Tenders Boarl, Government Buildings, 
Wellington. Specification, &c., may be seen at the D.O.T. in 
London (Captain Vandeleur, Room 49), until to-morrow, Saturday, 
after which date they will be available for firms in the Provinces. 

AUCKLAND.—September Ist. Harbour Board. For the supply 
of electric capstans and spares. Messrs. W. & A. MoArthur, 
Ltd., 18-19, Silk Street, Cripplegate, London. 


Nuneaton.—July 31st. Electricity Department. One 
500-K w. rotary converter transformer and accessories. (See this 
issue.) 


Portsmouth.—July 20th. Tramways Committee. 1,000 
tons steel girder tram rails; 20 tons steel fish plates ; 5 tona fish 
bolts ; 30 tons wrought-iron tie bars. (See this issue.) 


Preston. — Tramways Committee. 
(See this issue.) 

Southampton.— July 3rd. Electricity Department. 
E.H.T. and H.T. switchgear and D.C. control panel, (June 4th.) 


Warrington, — July 13th. Electricity and Tramways 
Committee. Two 6,000-Kw. turbo-alternators, (June 18th.) 


Converting plant. 


— 


CLOSED, 


Belgium. —Six concerns, including the Edison-Swan 
Electric Co., Ltd., London, last week submitted tenders to the 
Belgian Post and Telegraph authorities in Brussels, for the supply 
of 1,600-km. of compound telegraph wire. The lowest offer was 
that of the Société des Ateliers de Constructions Electriques, of 
Charleroi, who quoted 483,200 fr. 
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Dartford.— Board of Guardians. 


Electric light installation, intirm wards—Messrs, Creffield. 
Electric laundry irons—8. W. Gibson & Co. 


Glasgow.—Electricity Committee. Accepted. 
For aix months :— 


C.I. boxes, section pillars, &c.—M'Dowall, Steven & Co., Lion Foundry Co., 
Carron Co., Falkirk Iron Co., James Allan, Senr. & Co. 
Malleable iron tube and fittings.—Dempster, Moore & Co. 


For 12 months :- - 


Ampere-hour meters.—Edison-Swan Electric Co., Ltd., Ferranti, Ltd., 
Chamberlain & Hookham, Ltd. 

A.C. meters. Edison-Swan Electric Co., Ltd., Met.-Vickers, Ltd. 

Cables (general).—Callenders Co., W. T. Glover. l 

Cables (I. R. fiexibles).—Craigpark Electric Cable Co., Ltd. 

Arc lamp carbons.— Beacon Carbons, Ltd. 


Town Council Tramways. Accepted :— 


Cables.—B.I. and Helsby Cables, Ltd. 

Gear cases.—Equipment and Engineering Co., Ltd. 
Two-ton motor chassis.—Leyland Motors, Ltd. 
Lock washers.—Positive Lock Washer Co. 


Government Contracts. The undermentioned Govern- 
ment oontraets were placed during May, 1920 :— 


ADMIRALTY (CONTRACT AND PURCHASE DEPARTMENT). 
Accumulators for magazine lanterns.—Fuller's United Electric Works, Ltd. 
Electrically-driven plate-bending rolls —Scriven & Co., Ltd. 
Electrodes.—Quasi-Arc Co., Ltd. ' 
Micanite imsulators.—Micanite & Insulators, Ltd. 
Micanite washers.—Birmingham Mica Co. 
Micanite plate and tubing.—Mica Manufacturing Co. 
Positive plates.—D.P. Battery Co., Ltd. 
Carbon rods.—Morgan Crucible Co., Ltd. 


MINISTRY OF MUNITIONS. 


Electric cell battery boxes.—Fuller’s United Electric Co., Ltd. 
Conduit tubing.—Metallic Seamless Tube Co.; Simplex Conduits, Ltd. 
inpia Orrick STORE DEPARTMENT. 
Baudot apparatus parts.—Elliott Bros. (London), Ltd. 
Aral cable.—Callender’s Cable & Construction Co., Ltd.; Siemens Bros. 
O. t 
Inert cells.—Fullers United Electric Works, Ltd. 
Induction coils.—High Tension Co. 
Carsak elements.—General Electric Co., Ltd. 
Transposition insulators.—Taylor, Tunnicliffe & Co. 
Electric motors (parts).—General Electric Co. 
Phonic motors.—D. Murray. 
per tubes.—T. Bolton & Sons, Ltd.; Allen, Everitt & Sons. 
Voltoids.—Brunner, Mond & Co., Ltd. : . . 
xi cd ee ee eee Cable & Construction Co., Ltd.; Macintosh Cable 
„ Ltd. 
Iron wire.—Sbropshire Iron Co. Pd 
Jumper wire.—Peel-Conner Telephone Works Co., Ltd. 


Post OFFICE. 


Telephone apparatus.—Automatic Telephone Manufacturing Co., Ltd.; Inter- 
national Electric Co., Ltd.; Western Electric Co., Ltd. 

Testing and protective apparatus.—Phoenix Telephone & Electric Works 
Co.; Reid Bros, Engineers, Ltd. 

Armatures.—British L.M. Ericsson Manufacturing Co., Ltd. 

Battery boxes.—Wm. Duncan Tucker & Sons, Ltd. 

Boxen and telephone cable.—British Insulated & Helsby Cables, Ltd.; 
allender's Cable and Construction Co., Ltd.; Glover & Co., Ltd.; 
W. T. Henley's Telegraph Works Co., Ltd.; London Electric Wire Co. 
& Smiths, Ltd.; Macintosh Cable Co., Ltd.; Union Cable Co., Ltd.; 
Western Electric Co., Ltd. 

Loading coils.—Sicmens Bros. & Co., Ltd. 

Compound.—Dussek Bros. & Co., Ltd. 

Cords for telephones.—-Phaenix Telephone & Electric Works, Ltd.; Siemens 
Bros. & Co., Ltd.; Western Electric Co., Ltd. 

Ducts.—Albion Clay Co., Ltd.; Donington Sanitary Pipe & Fire Brick Co., 
Ltd.; Doulton & Co., Ltd.; J. Oakes & Co. 

Distribution cable pluys.—Siemens Bros. & Co., Ltd. 

Solder.—E. Austin & Sons; British I. & H. Cables, Ltd. 

Insulator spindles.—Bayliss, Jones & Bayliss, Ltd. 

Copper binding wire.—British I. & H. Cables, Ltd. 

Enamelled and cotton-covered wire.—Fuller’s United Electric Works, Ltd.; 
Macintosh Cable Co., Ltd. 

Transmission and receiving sets.—Devizes Wireless Station: Marconi Wire- 
less Telegraph Co., Ltd. 

Laying conduits.—St. Pancras, Finsbury, Shoreditch and Holborn : D. R. 
Paterson, Ltd. Chelsea (Beaufort Street), Old Broad Street, Thread- 
needle Street, Westminster, Chelsea and Epsom: J. Mowlem & Co., 
Ltd. Belfast, London-Bristol-Newport (S. Midland, Section IV): J]. F. 
Hodge & Co. London-Bristol-Newport (S. Wales, Section I): D. 
Kettle & Son Camberwell, &c., Kensington, Paddington, St. Maryle- 
bone, Willesden, Wembley, &c., Hornsey-Islington: O. C. Summers. 
Streatham-Tooting : Whittaker-Ellis. Leeds-Harrogate (Section II): 
Hodge Bros. (Contractors), Ltd. Douglas (Glasgow): W. Dobson. 
Fulham, Battersea, Wandsworth, Mertan, Hammersmith, &c.: Laing 
& Co. 

Manufacturing, supplying and drawing-in and jointing cable.—London- 
Slough: Western Electric Co., Ltd. 

Repairing battery.—City (London) Telephone Exchange: Hart Accumulator 
Co., Ltd. 

Telephone Exchange equipment.—Fleetwood: Relay Automatic Telegraph 
change, Ltd. Accumulators: Hart Accumulator Co., Ltd. — Motor 
'enerator set: Electromotors. Ltd. Wallasey: Western Electric Co., 
Ted. Accumulators: Chloride Electrical Storage Co., Ltd. Motor 
enerator sets: Electric Construction Co. Paddington: Western Electric 
O., Ltd. Stroud: Siemens Bros. & Co., Ltd. Accumulators: Hart 
Accumulator Co., Ltd. Charging machine with motor: English 
Electric Co., Ltd. Eccles: Siemens Bros. & Co., Ltd. Accumulators : 
Pritchett & Gold & E.P.S. Co., Ltd. Charging machine: English 
Electric Co., Ltd. 


Crown AGENTS FOR THE COLONIES. 


Cab!es.—Callender's Cable & Construction Co., Ltd. 

Tonum cells.—Chloride Electrical Storage Co., Ltd. 

Electric light fittings.—]. Stone & Co., Ltd. 

Diesel engine spares.—English Electric Co., Ltd. 

Phosphor bronze and white metül.—Phosphor Bronze Co., Ltd. 
Telegraph poles.—Bullers, Ltd.; Siemens Bros. & Co., Ltd. 
Telegruph line material.—Siemens Bros, & Co., Ltd. 

Telephone material.—British L.M. Ericsson Manufacturing Co., Ltd. 
Static transformer.—British Electric Transformer Co., Ltd. 
Bronze wire, &c.—Shropshire Iron Co., Ltd. 

Copper wire.—Elliott's Metal Co., Ltd. 


Londos.—L.C.C. Highways Committee. Recommended : 


5,500 tons of track rails and fastenings, for the tramways department, 
£154,747—Bolckow, Vaughan & Co., Ltd. 
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Sr. PANCRAN.—Electricity Committee. Coal for 12 months, for 
the electricity stations. J. H. Beattie recommended :— 


New 1919.20 
contract. contract prices. 
8. d. s, d. 
14,400 tons Newdegate beans 43 10 81 2 
6,00 „ Newdcgate D.8. nuts 45 1 32 5 
2,400 „ Griff peas 45 7 83 11 
1,200 „ Coleorton D.S. nuts 41 10 353 2 
500 „ Mapperley small nuts 46 7 33 1t 
10,900 „ Stanton nutty 43 7 30 11 
35,900 ši for King’s Road 
7,100 , Haunchwood steaming 45 10 83 2 
3,000 5 Raincroít hards 48 6 80 10 
10,100 $i for Regent's Park 


STEPNEY.--Eleotricity Supply Committee. The Committee has 
accepted the following offers for coal :— 
5,200 Bolsover 14 nutty slack, 42s. 1d. per ton; 2,400 
tons Snibston 12 nutty slack, 41s. 2d. T ss 
- Earthenware pipes. 


Sutton & Co. (accepted) vs "T js d oe 
Doulton & Co., Ltd. EM E Vs ee ja 
W. T. Henley's Teleg. Works Co., Ltd. .. S - 96 . 


Cabie 110 yds. 5 aq. in. L.T. cable, and 440 yds. 05 sq. in. L.T. 
cable. 


E, Foster & Co. 


W. T. Honley’s Teleg. Works Co., Ltd. (ac :epted) .. £467 
B.I. and Helsby Cables, Ltd. .. s5 "s 92 474 


1} miles 025 sq. in. L.T. cable, and $ mile 007 sq. in. L.T. cable. 
W. T. Henley's Teleg. Works Co., Ltd. (accepted) .. £800 ~ 
B.I. and Helsby Cables, Ltd. d ks T vs 878 
HAMMERSMITH.—Electricity Committee. 
(4) TENDERS FOR ONE 10,000-K W. TORBO-ALTERNATOR, WITH 
CONDENSING PLANT. 


Gen. Con. - Steam con. Delivery: 
plant. plant. Total. per kw.hr. months. 
C. A. Parsons & Co., Ltd... £41,100 £12,500 £53,600 19°15 a4 
40,750 13.369 54,119 12°9 13 
J. Howden & Co., Ltd. | 5092 13.369 63801 1283 14 
Fraser & Chalmers’ Engi ( 40,960 — 54,829 12 52 14 
neering Co., Ltd. 1 48,260 = 56,629 12°04 16 
Escher, Wyss & Co., Ltd... — — ,225 11:97 ll 
B.T.H.C»..Ltd. .. .. 42,000 — 895 12°55 35 
Met. - Vickers Elecl. Co., J it Sn 61.800 ne 15 
Ltd. = — 64.8000 — 15 
Ateliera de Con. Oerlikon .. — — 58,348 — 17 
English Electric Co., Ltd... — — 58,700 — — s 
Richardsons, Westgarth and — — 61,180 — — 


. Ltd. 
* At works in Switzerland. 


TENDERS FOR ONE CONDENSING PLANT. 


Cooling Water 
Single Twin surface required, 

Name of tenderer. type. type. sq.ft. lbs. per hour. 
Mirrlees, Watson Co., £13,369 £14,209 138, 000 7,800,000 Extra forsluice 
Ltd. valves. 

C. A. Parsons & Co., 12,500 — 12,600 7, 059,000 — 
Ltd. 
Hick. Hargreaves and — 14,952 14,700 7,150,000 8 sluice valves 
Co., Ltd. included. 
Worthington-Simpson, 15,748 16,600 — „ — 
Ltd. l 
W. H. agen Sons and 16,376 — 15,500 ^ 8,130,C00 — 
Co., Ltd. 
Cole, Marchent and 16,832 17,112 16,000 — — 


Morlev. Ltd. 


. "The Committee reports that in connection with the scheme for 
plant extensions passed by the Council on March 24th. embodying 
the installation of two 10,000-Kw. turbo-alternators with condens- 
ing plant, the lowest tender received for two satisfactory sets 
exceeded the estimates by approximately £14,000. In these cir- 
cumstances, and in view of the present high loan interest, the 
Committee recommends that an order should be placed for one 
complete generating set only for the time being. This will be 
possible in view of the purchase from the Liverpool Corporation of 
one 2,000-K w. set, the Liverpool Corporation having accepted this 
Council's offer. 

The Committee considers that Messrs. C. A. Parsons's tender at 
£11,000 for one 10,000-K w. turbo-alternator is the most suitable, 
and recommends its acceptance. 

As regards the condenser, the electrical engineer considers the 
offer of Messrs. Hick, Hargreaves & Co. the most satisfactory. The 
water required for this condenser is less than that in the case of 
other twin types of machines, and the price includes an allowance 
estimated at £400 for sluice valves. The Committee, therefore, 
recommends the acceptance of the tender of Messrs. Hick, 
Hargreaves & Co. for one twin type condensing plant at £14,952. 


Ryde.—Isle of Wight E.L. Co. For the electric light 
installation at the Congregational Church. 


Stirling.—Town Council :— 


Electric light Installation for houses.— W. and F. Marshall, and Lockhart 
and McNab. 


— — 


FORTHCOMING EVENTS. 


Tramways and Light Railways Association. — Friday, July 9nd. At 
Caxton Hall, Westminster, S.W. At 2.39 p.m, Annual congress. At 
7.80 p.m. at the Connaught Rooms: Annual dinner. 


Royal Institution of Great Britain. — Monday, July 5th. At Albemarle 
Street, W. AtSp.m. General meeting, 


Institution of Civil Engineers. — Tuesday, July 6th, At the Insti- 


tution, Gt. George Street, S.W, Conversazione {rom 8.30 p.m, to 11 p.n, 
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NOTES. 


Turbines at Kinlochleven.—Referring to our article on 
the visit of the Institution of Electrical Engineers to the British 
Aluminium Co.’s works at Kinlochleven, Mr. James Gordon informs 
us that the latest addition to the plant, a 93,000-H.P. turbine, was 
not, as stated, supplied by Measrs. Gilbert Gilkes, but by his own 
firm, Messrs. James Gordon & Co. We very much regret the error. 


National Illumination Committee of Great Britain.— 
At & meeting held on June 21st, the Committee accepted with 
regret the resignation of the chairman, Mr. A. P. Trotter, and 
Major Kenelm Edgoumbe (vice-chairman) accepted the vacant 
post. Dr. F. P. Hyde, delegate from the American National 
Committee, attended to discuss the future policy of the Inter- 
national Commission, and to explain the views of various 
Continental Committees he had met. It was unanimously agreed 
that a meeting of the International Illumination Commission 
should be held in Paris next year to discuss technical subjects. 


Classification of Large Turbo-generator Failures.— 
In a paper presented at the A.I.E.E. annual Convention, last month, 
and abstracted in the June Journal of the Institution, Mr. Philip 
Torchio classifies 55 generator failures of which he has a record. 
The machines, installed in different parts of the U.S.A., range in 
capacity from 5,000 to 30,000 KW., the smaller size dating back 
from 12 to 16 years, and the larger being of more recent manu- 
facture. The failures, several occurring on the same set, are 
summarised as follows :— 

Armature failure due to: mechanical damage, 3; heating of 
windings, 17 ; heating of iron, 2; loose laminations, 1; moisture 
in cooling air, 3; corona shield breaking, 2; heating at end-turn 
clamping, 1; undiscovered causes, 2; total, 33. 

Field failure due to: open-cirouited connections, 3; earthing, 7; 
earthing caused by bus short circuit, 4; loosening of damper 
windings, 2; total, 16. 

Armature and field failures due to : moisture, 1 ; undiscovered, 3-; 
total, 4. 

Terminal failures due to moisture, 2. 

To avoid similar troubles, the author advocates the use of 
insulating materials of proved dependability, maintenance of low 
copper temperatures by proper sub-division of copper and trans- 
position of strands in windings, and the provision of liberal ventila- 
tion. The operating copper temperatures should be limited to 
100°C. ; too great a range of operating temperatures is bound to 
cause failure. Mica insulation in hydro-electric generators operated 
at steady load will last indefinitely at high temperatures, while, 
under similar conditions, mica insulation in steam turbo-generators 
operated intermittently will fail. The test voltage for windings 
should be raised to three times full voltage, plus 1,000. Mica and 
asbestos tape insulation for fields is more dependable than fibrous 
insulation. Solid forged fields are preferable to laminated field 
structures, or even to built-up plate structures. Great care should 
be exercised in the supply of cooling air to prevent moisture or 
condensation depositing on the windings. 


Post Office Tube Rallway.—Tenders have been invited 
for the equipment of the Post Office tube railway, the initial section 
of which is 6'5 miles long, extending between the eastern and 
western termini at Whitechapel and Paddington respectively. 
There is only one tunnel between stations; it is 9 ft. in diameter 
and contains two 2-ft. gauge tracks. Separate tunnels ranging up 
to a maximum of 25 ft. in diameter have been constructed at the 
statione. Both lines are on the same level, and are 20 ft. apart ; 
on this space, control cabins, together with: lifts and shoots for 
handling mail matter, are being installed. The depth of the tube 
from the surface varies from 28 ft. to 87 ft. It is proposed to 
operate the trains on the distant contro! system ; current excita- 
tion on the track will take the place of the signal element, thus 
dispensing with the need of an attendant on the cars. According 
to the Engineer, the details of the system were worked out by the 
Post Office engineering staff at Woolwich, where both the gradienta 
and curves of the actual railway were reproduoed. Firms invited 
to tender received an intimation that any suggested improvements 


in the proposed method of operation or an alternative system would 


receive consideration. 


Appointments Vacant.—Resident engineer (£400) for 
Cambuslang Electricity and Refuse Destructor Works; lecturer in 
Electrical Engineering (£350 to £400) for the Technical 
College, Loughborough ; lecturer in Blectrical Engineering and 
Wiremen's Work (8300) for the Barnsley Educational Committee ; 
deputy charge engineer (£354) for the Newcastle-upon-Tyne Eles- 
tric Supply Oo., Ltd.; shift engineer (£334) for the Ipswich 
Corporation Electric Supply and Tramways; shift engineer, for 
the Perth Corporation Electricity Works. See our advertisement 
pages to-day. 


British Water Power.—The Water Power Resources 
Committee has recently issued a second interim report which, infer 
alia, recommends the establishment of a Water Commiasion for 
England and Wales, possessing a number of statutory powers. 
These include the administration of a special fund for the com- 
mencement of enterprises in sparsely populated districte with an 
abundance of water power; the compilation of records concerning 
water power with regard to future developments ; the adjustment 
of disputes connected with allocations of water power ; to consider 
the development of rivers, &nd to group the country into suitable 
areas controlled by Water Boards. 


Pictures by Wireless.—A Dane, Mr. Th. Andersen, has 
made an important invention by meens of which pictures and 
sketohes can be transmitted by cable and also by wireless over the 
longest distances, as, for instance, from Europe to America. The 
invention has been tested here by experts, who pronounoe it to be 
of great practical value, especially for Press illustrations. The 
apparatus used is of the most simple construction and easy to 
work. It does not matter whether the telegraphic oommunica- 
tion is interrupted some part of the time. The system includes 
some s signals, which can be dispatohed without being 
affected by variations in the power of the current employed. Any 
wireless telegraph or telephone system can be used for the trans- 
mission, and the cost of working is said to be very low. One of 
the Copenhagen newspapers has published two photographs sent 
by means of the new invention, one of them being a portrait of 
Chancellor Bauer, dispatched from Berlin.— Daily Telegraph, 


Development of Electricity in South Africa.— In a 
paper entitled " The Use of Electricity to Develop South African 
Resources,” read before the S.A. Institute of Electrical Engineers, 
Mr. H. W. Clayden, according to the S.A. Engineer and ; Electrical 
Review, suggested that to secure the greatest benefit of electricity 
for the development of the resources of the country, the Institute 
should recommend the Government to go one step further than the 
recent Railway Electrification Report, and request it to obtain a report 
on the feasibility and cost of a national power supply scheme to 
cover the whole of the Southern States of South Africa at present 
served by railways, allowing for extension of the scheme as a more 
forward policy of railway extension is adopted ; also, in the interest 
of the conservation of the country's material resources, should the 
scheme go forward to pass a power Act making it compulsory to 
obtain power from that supply, by pntting a premium on the coal 
used by small inefficient steam power plant. 


An Electrically-Propelled Yacht. — Mr. Pemberton 
Billing, M.P., is, acoording to the AXveming News, having a twin- 
screw schooner of about 44 tons built for him at Southampton. 
She is to be electrically propelled, and will thus be the first British 
yacht to be driven in this manner. Each propeller will be driven 
by a separate motor, the energy for which will be supplied by three 
generators driven by peraffin engines. 


New Vulcanising Process.—An entirely new process for 
eflecting vulcanisation has recently become available as the 
result of the discovery, by Mr. S. J. Peachey, lecturer in 
chemistry at the Manchester College of Technology, that by 
exposing rubber alternately to the action of two gases, viz., 
sulphur dioxide and hydrogen eulphide, it becomes rapidly 
and completely vulcanised, even at the ordinary temperature. 
The process appears to be of fundamental importance for the 
following reasons :— 

1. It is a true sulphur vulcanisation (as distinct from the 
sulphide chloride treatment) and yields a product entirely 
comparable with that obtained by the Goodyear process. 

2. It eliminates the use of heat, and to a great extent the 
use of mechanical pressure. 

3. It employs two gases, both of which can be produced on 
the large ecale at & very cheap rate. 

4. It is rapid in action. 

5. It enables the manufacturer to employ organic filing 
agents such as leather waste, sawdust, shoddy waste, and the 
hke, which cannot be used in connection with the hot pro- 
cess. In this manner a number of cheap and highly-durable 
materials may be fabricated from the various wastes, and 
employed as floor and wall coverings, for boot and shoe manu- 
facture, and for upholstery work. 


6. Coal tar dyestuffs and even natural dyes, which, with 
a few exceptions, are destroyed by the hot cure," can be 
introduced into mixings to be cured by the new procesg with 
the production of delicate tints and shades hitherto unob- 
tainable. 

The process has the advantage of extreme simplicity, and 
its translation from the laboratory to the works should prove 
a very simple matter. 

Already numerous samples of daintily coloured floor cover- 
ings, fancy leathers, and felts, suitable for hat making, have 
been produced in the laboratory, and these have an appear- 
ance and a finish which could hardly be improved upon. 
Several pairs of boots have been soled with leather reformed 
from waste by the new process, and the practical test of 
several months’ hard wear has shown that the reformed 
leather 1s even more durable than the real article. 

The process can be extended to the vulcanisation of rubber 
in solution. If a solution of rubber in benzole or naphtha be 
saturated or partly saturated with hydrogen sulphide and 
mixed with a solution of sulphur dioxide in the same solvent, 
the liquid sets in a few moments to a stiff jelly, and on 
eliminating the solvent by evaporation a fully vulcanised 
rubber is obtained. The use of the mixed solutions for pro- 
ducing perfectly vulcanised seams and joints has proved 
highly satisfactory in practice, and inner tubes repaired in 
a few moments by the new process have an excellent life. 
Further, bv the aid of the solution process, reformed leather 
soles and heels may be attached to boots without the aid 
of stitching or nailing, and indeed a boot may be produced 
from the reforined leather without a single stitch being 
necessary. 
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Service Notes. — Recruiting for the wireless branch of 
the service is being pushed to the best advantage, and some exoep- 
tionally good men have been obtained, the bounty being a big 
factor in the matter. The following warrant electricians have 


It should be noted, the order further states, that an appointment 
of two years’ duration coming within the terms of Article 1526, 
K.R., and A.I., or included in the lists subjoined to M.O.'s 378/19 
and 690/20, entitles the holder to repayment of half cost of passage 
for his wife and family, but that the privileges of free passages for 
wives and families is restricted by the provision of Article 1526 
K.R. and A. I., to officers holding appointments, the duration of 
which is five years or upwards. 


The "Steinmetz ” Electric Vehicle. — Particulars are 
now to hand of a new electric vehicle motor system developed 
by Dr. Charles P. Steinmetz, chief consulting engineer of 
the General Electric Co., of America. Dr. Steinmetz has 
organised a company under the title of the Steinmetz Motor 
Car Co., New York City, which plans to manufacture electric 
commercial and industrial vehicles embodying this system 
and other interesting features, 

By his method of motor excitation, Dr. Steinmetz claims, 
says the Electric Vehicle, that he is enabled to combine the 
advantages of the series and shunt motor for vehicle pro- 
pulsion to a certain extent. The system consists merely in 
connecting a single storage cell across the field winding of a 
series wound motor, floating the cell on the line. With the 
battery voltage and the field winding employed, the voltage 
drop in the field winding at about normal load is equal to the 
voltage of the field storage cell, and, as the two voltages then 
balance each other, no current will flow through the cell. 

No matter how the load on the motor may fluctuate, the 
held strength, it is asserted, varies only within relatively 
narrow limits, the minimum field excitation being that due 
to the storage cell alone. If the car runs down a grade under 
the influence of gravity, its speed will increase until the 
counter electromotive force generated in the motor armature 
exceeds the electromotive force of the vehicle battery. Then 


the motor, acting as a generator, will charge the battery, . 


e n uperating some of the extra energy spent in ascending 
e hill. f 

The experimental work has been done mainly on a }-ton 
delivery vehicle built in Chicago. The chassis with battery, 
but without body, weighs about 2,300 Ib. It carries a 20-cell, 
2 ampere-hour lead storage battery of the Exide type, and 
has an average mileage under normal road conditions of 
45 to 50 miles. 

Dr. Steinmetz makes use of a motor having a revolving 
held ring. The advantage claimed for this type of motor is 
that substantially twice the output can be obtained from a 
motor of given weight and absolute speed of members, as 
compared with the ordinary motor with stationary field. The 
motor 18 otherwise of conventional design. 

The motor is arranged with its shaft at right angles to the 
rear axle; to the forward side of the pressed-stcel axle housing 
is bolted a cast steel housing enclosing the reduction gears. 

armature is geared to one axle shaft through a pair of 
spur gears and a pair of bevel gears, and the field frame 
to the other. No differential gear is required, as the torque 
on both field and armature naturally is always the same; 
consequently the same driving torque is impressed on the 
two road wheels. At the front of the transmission case is 
the motor, supported in bearings in a spider covered with 
sheet aluminium. The motor housing is spring-suspended at 
its forward end from the frame, and the motor and gear, 
therefore, are not absolute dead weight on the axle. There 
S a partition wall between the gear case and the motor 
ousing, so the gears can be run in oil without danger of 
ol getting into the motor; annular ball bearings are used 
on the shafts. 

The speed control is effected by connecting the battery 
cells either all in series or in two parallel rows respectively, 
and by cutting a resistance in and out with each battery 
combination, Thus four speeds are obtained: (1) Battery in 
parallel, resistance in; (2) battery in parallel, resistance out; 
4) battery in series, resistance in; and (4) battery in series, 
resistance out. 

Un half voltage or with the controller lever in the low 
speed position, the battery begins to recharge at a vehicle 
speed of 111 M.p.H., and on full voltage it begins to recu- 
„rate at 19 to 20 M. p. H. The advantages resulting from the 
comparatively flat motor characteristic and the recuperating 
uon are summarised by Dr. Steinmetz as follows :— 


(1) The speed is well maintained on heavy up grades and 
with heavy loads. (2) A quicker and lees sluggish getaway at 
starting. (3) On level and slight down grades, the maximum 
speed is limited, so that a careless driver cannot race the 
vehicle. (4) On down grades (and in stopping) the motor 
automatically becomes a generator, acts ae a brake, and feeds 
the battery. Therefore the vehicle is perfectly safe when 
on heavy down grades, as the motor checks the speed and 
holds it down to a safe limit. Incidentally this saves wear 
of the brakes, as they never need be used except to come to 
a dead stop. This results in a better maintenance of the 
vehicle mileage in hilly territory. (5) Much of the power 
wasted in the motor field at large currents is saved, thus 
increasing the mileage. 

The Steinmetz Motor Car Co. contemplates an output of 
1,500 industrial electric vehicles and 500 electric delivery 


. wagons of 1,000 lb. and 2,000 Ib. respectively during the first 


year of its operations. Later other sizes may be manufac- 


tured. The construction will be ag nearly standard as possible, 


only the motor and control being of special design. 


lrish Coal Mines,— It has been left to the energy 
enterprise, and resource—and incidentally the capital—ot 
Mr. Samuel Kelly, a well-known Belfast coal merchant, to 
seriously tackle the problem of the Tyrone coalfield, which 
has its centre at the village of Coalisland. The report just 
made by the Irish Coal Industry Committee, whilst recording 
the above fact, expresses most emphatically the unanimous 
opinion that the State should do something to develop the 
resources of the country, and towards this end the Minister 
of Transport should be constituted a Minister of Mines, or a 
Department of Mines created within the Department of 
Agricultural and Technical Instruction. Some 18 months ago 
borings were started at Washing Bay, on the shores of Lough 
Neagh, under Government direction, but were abandoned at 
w depth of 1,706 ft. without reaching the carboniferous strata. 
£15,000 was expended on these operations, and the Committee 
now recommends that a further £5,250 be spent in sinking 
these borings to a depth of 3,700 ft., in order to reach the 
coal—for it is a practical certainty that there is coal to be 
found. Mr. Kelly is making two borings in another part 
of the Coalisland basin. 

The late Mr. Griffith, mining engineer to the Royal Dublin 
Society, divided the Tyrone coal district into two parts, and 
nained them the Coalisland district and the Annahone dis- 
trict. The Coalisland coal district, he says, is six miles long, 
from Mullaghmoyle on the north to Dungannon on the south 
its average breadth being about two miles, making the total 
area something like seven thousand acres. The Annahone 
district is much smaller—one mile long and half a mile broad 
—containing about three hundred and twenty acres. It is, 
however. probable, according to the authority mentioned, 
that the district may extend a considerable distance further 
to the south and east, and that coal may be found beneath 
the red sandstone in Killymurphy and Gortnacloghan. 'The 
coal of Tyrone burns rapidly, and gives out an intense heat, 
and bears a strong resemblance to that of Ayrshire. In the 
interior of the Coalisland district great irregularity is observ- 
able in the direction and inclination of the strata. Near its 
southern extremity the main dip is north-east, and near the 
northern, south-west; but the dip is frequently altered bv 
undulations in the strata. "The direction of these undulations 
is generally north and south, and their curves form an arch 
of from ten to thirty yards in heigth, and of various breadths. 
These undulations cause great irregularity in the coal worling 
by frequently changing the level, and where they occur the 
coal is found thin and impure, and in many instances is 
altogether lacking for & length of twenty or thirty yards. 

The Commissioners in their report calculate the Tyrone 
yield at 34 million-odd tons, and the Ballycastle at 13 million- 
odd tons. The other coalfielda of Ireland are calculated on 
proved data at 180 million tons, and of that total the Kilkenny 
(Castlecomer) coalfield contributes 160 million tons.  Prac- 
tically three-fourths of the proved coal reserves of the country 
are in the Kilkennv area, and of the 99,000 tons mined in 
1918 no less than 63,675 tons were in that area. The coal 
in the Leinster and Munster fields is of good quality, mainly 
anthracite, but the seams are all shallow, uniformly 90 in. 
That means high cost in mining, since so much dirt hag 
to be taken out above and below the seam with the coal, to 
give head-room for working. As the Inquiry Committee put 
it. the real difficulty is not the amount of reserves, but the 
thinness of the seams in Teinster and Munster that accounts 
to a large extent for the circumstances that the annual output 
per underground worker in Ireland is only 140 tons, as 
against 294 tons in Great Britain. In the face of economic 
facts, it is rather difficult to see how the output of 500,000 
tons per annum, which the committee suggests, might be 
achieved, can be accomplished. 


British Contracts for British Firms.—The Daily Tele- 
graph says that officials of all city and borough corporations 
and urban district councils of the country have been asked bv 
the British Empire Union to pass resolutions providing that 
no contracts should be given to any foreign firm connected 
directly or indirectly with former enemy Powers, and that pre- 
ference should alwavs be given to British firms emploving 
British labour. A number of corporations have intimated that 
they have adopted resolutions along these lines, 
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Domestic Smoke.—A short interim report by the Ministry 
of Health Committee on Smoke and Noxious Vapours Abatement, 
recently published, while not recommending any particular scheme 
of general domestic heating, makes several suggestions regarding 
the use of electricity or gas. The Committee considers that heating 
schemes should be incorporated in houses now being constructed, 
and the question of cost is thought to be the chief factor in decid- 
ing the method. The report concludes with the following remark : 
—" With regard to the question of domestic heating in general, we 
are struck by the absence of full and scientific knowledge." 


Electric Safety Lamp.—In an abstract of a paper read 
before the Institution of Mining Engineers, the Colliery Guardian 
gives details of a new type of miner's lamp, the Oldham patent 
cap type. 

The main idea has been to embody, as far as practicable, such 
features as have been proved to be most satisfactory during 10 
years' experiments and experienoe in standard electric safety lamp 
practice. The main conatructional features are, first, the fitting 
actually worn on the cap, which, in order to ensure a minimum weight, 
consists of an aluminium piece shaped suitably to receive a silvered 
reflector, which is screwed to take the lens ring, which in turn 
securea and holds the lens in position. The lamp-holder is secured 
to the inner aide of the cap-fitting body, being connected electrically 
by means of apecial contacts to a cable attached to one pole of the 
accumulator. The oap-fitting connection to one pole of the 
accumulator is made by means of a direct circuit through a 
specially strong rubber-covered cab tire cable, carried and secured 
to the oap lamp fitting by means of a metal containing-tube 
supporting an ebonite block, from which connection is made to the 
filament bulb. The return connection to the accumulator case is 
by means of rubber-covered cab tire cable protected by flaxible 
brass tubing. | 

The accumulator containing-case consists of heavily tinned 
sheet-iron coated with anti-sulphuric paint. The connections to 
the two leads in the cap lamp fitting from the accumulator ter- 
minals are made by means of spring plungers contained in specially 
designed ebonite insulating blocks, so as to obviate the use of 
spring connections on the terminals of the accumulator. Suitable 
lead plug rivet blocks are provided both on the accumulator con- 
taining case and on the cap lamo fitting. The cap worn by the 
usar of this type of lamp is of special design, and has attached to it 
a fibre plate to which the cap lamp fitting is clipped. The plate is 
so arranged that the weight of the cap lamp fitting itself is not 
. borne on one position of the head, but is distributed, whilat the 

loop at the back enables the cable to maintain a central position 
over the head and down the back. The bulb is of 2 volta and 0'5 
ampere, having & nominal candle-power equal to 0'7 reflected 
candle-power, which is equivalent to 1'6, and gives a beam extend- 
ing over an area of 10 ft. at a distance of 23 ft. A special design 
of flange-tight switsh fitted on the accumulator containing-case 
enables the light to be controlled as required, | 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Atthe Summer Meeting of the Railway Electrical and Telegraph 
Engineers' Conference at the North British Hotel, EJinburgh, on 
June 22nd, MR. WILLIAM STEVENSON, who has just retired from 
his position as electrical engineer of the Caledonian Railway, was 
entertained to dinner and presented with a solid silver coffee pot. 
Mr. Wood, electrical engineer of the North British Railway and 
President of the Conference for the year, proposed the health of 
Mr. Stevenson. Mr. Jackson, the oldest membr of the Conference, 
made the presentation. Mr. Stevenson auitably responded. 

MR, EnNESP MORGAN, who is leaving the Yorkshire Electric 
Power Co. to take up the post of technical and engineering 
assistant to the chief engineer of the Wolverhampton Corporation 
electricity department, was presented recently with & combined 
thermometer and barometer, from the general staff of the com- 
pany, and with a pair of large solid silver vases, from the operation 
staff, of which he has been superintendent. Mr. Morgan has been 
with the company for 10 years. The gifts were handed over by 
Mr. W. B. Woodhouse, general manager, in the presence of a large 
gathering. ! 

A substantial cheque was handed to MR. Joun Morris, 
M.I.Mech.E,, on June 28th, as a testimonial for his services as 
Head of the Mechanical Engineering Department of the Royal 
Technical Institute, Salford. Mr. Morris had held the position 
from the opening of the Institute in 1896. 

Mr. W. E. HousE, mechanical inspector in the instrument 
department of the Chelmsford Works of Crompton & Co., Ltd., who 


is leaving to take up another post, has been presented by his. 


colleagues with an attache case and a fountain pen. 

Aylesbury Town Council has appointed MR. ERNEST JORDAN, of 
Rawtenstall, as works superintendent at the electricity works, at a 
salary of £300 a year. 

The Burnley Corporation Salaries Committee recommends 
that the salary of Mr. J. E. STARKIE, electrical engineer, be 
increased from £800, by annual scale increments of £50, to the 
maximum of £1,00); and that that of MR. H. MozLey, tramway 
manager (£691) be increased by annual increments of £50, 


, $ t f 4 2 
" Glasgow Electricity Committee has recommended that Mx. 
ALEX. P. ROBERTSON be appointed sub- station superintendent of 
the electricity department in succession to Mr. Cowie, resigned, at 
a salary of £600, rising to £760. ` | 

On saturday last the employés of Messrs. Simpson Bros.’ 
magneto works, presented a stop watch to MR. H. PAuk (foreman). 
who is leaving to start on his owa account, and a gold chain to 
Ma. R. WADE, who is going with him. Both had had over 20 
years with the firm, 

The Highways Committee of the London County Council recom- 
mends that Mr. J. J. McGREGOR, A. M. I. E. E., boiler house 
superintendent at Greenwich power station, be promoted to be 
assistant power station engineer, at & commencing salary of 
£400 plus temporary additions of 20 per cent., plus £120, making 
the total salary £600. ` 

In order to deal more conveniently with his consulting work in 
the Lancashire district, MR. C. H. WoRDINGHAM, C. B. E., M. Inst. C. E., 
has taken offices at 11, Mosley Street, Manchester. ; 

The Times states that last week the Royal Society elected Mr. 
H. A. L. FISHER, M.P., and SIR JAMES G. FRAZEB, Fellows of the 
Society, under the statute governing special elections, on the 
ground of their having rendered conspicuous service to the cause 
of science.” 

Mn. W. T. RUsHTON is relinquishing the post of representative to 
the General Electrio Co., Ltd., after 13 years' service, in order to 
take up an appointment with Messrs, Farndon's Electric; Ltd., as 
plant representative for London. 

Mn. F. C. CHEETHAM, assistant engineer to the Sale Urban 
District Council, has been appointed mains 'superintendent to the 
Weymouth Corporation. ' "e E i 


Obitaary.—M&. W. H. TAYLOR.—We regret to record the trag io 
death of Mr. W. H. Taylor, A M. I. Mech. E., for some years manager of 
the Manchester office of Messrs. Peter Brotherhood, Ltd.. He was 
accidentally drowned on Tuesday, June 22nd, at Bolton Abbey, 
where he had gone with a party of friends for a holiday. Mr, 
Taylor jamped the Strid, alighted on a moss-covered stone, lost his 
footing, fell backwards, and was drowned. We understand the 
place into which he fell was of considerable depth, and he was 


sucked under by whirlpool effects, and never rose to the surface. . 


His body was recovered late on Wednesday evening. The loss is 
very deeply felt by the firm, and a very large number of his friends 
attended the funeral. There were many floral tributes from the 
firm and his friends, including the Engineera' Club, Manchester. 
Mr. Taylor was in his 38th year, He leaves a widow and two 
children. 


WIII.— The late MR HERBERT STANDRING, a director of the 
Greengate and Irwell Rubber Co., Ltd., left £40,309. 
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NEW COMPANIES REGISTERED, 


Torque Electrical and Engineering Co., Ltd. (168,451) .— 
Private company. Registered June glist. Capnal, £5,000 in £l shares. To 
take over the business carried on by G. J. Walsh, G. M. Park and W. F. 
Poulson, as Park and Walsh," at Salubrious Passage, Swansea. The sub 
scribers (each with one share) ure: J. Sanders, 54, Eaton Crescent, Swansea; 
K. Scott, 34, Bayview Terrace, Brynmill, Swansea. The subscribers are to 
appoint the first directors, Solicitors: Davics, Ingram and Harvey, 4, Gout 
Street, Swansea. . 


— 
Sheringham Daylight (Foreign), Ltd. (168,516). Private 
company. Registered June 23rd. Capital, £4,000 in ls. shares. To develop 
and turn to account the invention referred to in an agreement with G. 


Sheringham. The subscribers (each with one share) are: G. H. Sheringham. 


1, Clanricarde Gardens, Bayswater Road, W.2, artist; C. C. H. Millar, 74, 
Upper Gloucester Place, N. M. I, engineer. Ihe subscribers are to appoint 
the first directors. Solicitor: J. G. Bristow, 1, Copthall Buildings, E.C. 


Ellerd-Styles & Co., Ltd. (163,467).—Private company. 
Registered June 22nd. Capital, 42,000 in £1 shares. To take over the busi- 
ness of an electrical, mechanical and acronautical engineer, &c., carried on 
by W. Ellerd-5tvles at 287, Upper Strect, Islington. Ihe first directors are: 
W. Elerd-5tyles, 91, Forest Drive West, Leytonstone; L. F. S. Young, 24, 
Brackley Road, Chiswick. Solicitor: F. Burgis, 1, Budge Row, Cannon 
Surect, E.C. Registered office; 287, Upper Street, Islington, N. 


Stella Gill Coke and Bye-Products Co., Ltd. (168,517).— 
Private company. Registered June 23rd. Capital, £300,000 in 410 shares. 
To manufacture coke and derive from coal all kinds of secondary residual 
and bye-products, dealers in such products, gases and waste-heat, to acquire, 
generate and, distribute gas, water and electricity, to carry on business as 
coal merchants, manufacturers of and dealers in chemical products, &c. The 
first directors are: H. G. Plunkett, Kilteragh, Foxrock, Dublin (director, 
John Bowes and Partners, Ltd., Pelton Steamship Co., Ltd., chairman of 
Owners of Pelton Colliery, Ltd.): Rose C. Bainbridge, Elfordleigh, Plympton, 
Devon (director, Owners of Pelton Colliery, Ltd.); B. J. H. Walsh, Stour- 
bank, Nayland, near Colchester (director, Owners of Pelton Colitery, Ltd.); 

S. Gardener, Nardres Court, Canterbury;,H. Armstrong, 4, Sydenham 
Terrace, Newcastleon-Tyne. Secretary: R. M. Weston. — Solicitor: S. H. 
Hargrove, 16, Victoria Street, S.W. Registered office: 39, Lombard Street, 
E.C. 


Dynamo and Motor Repairs, Ltd. (168,374).—Private 
company. Registered June 18th. Capital, £10,000 in £1 shares. To carry on 
the business of electricians, mechanical and general enyinecrs, dealers in 
electrical and motor apparatus, &c. The subscribers (each with one share! 
are: H. W. Bosworth, 28, Victoria Street. Westminster, S.W., electrical engi- 
neer; C. R. Bates, 27, Martin's Lane, E.C.4, electrical engincer. Electrical 
Installations, Ltd., shall have the right, while holding 500 shares, to numinate 
4 director. The first directors are not named. Registered ofice: Mapesbury 
Works, Willesden Lane, Kilburn, N.W. 


Castlederg Electric Supply Co., Ltd. (5,017).—Private 
company, Registered in Dublin, June 18th. Capital, £6,000 in £1 shares. To 
carry on the business indicated by the title, The subscribers are: 5. Gailey, 
Main Street, Castlederg, provision merchant, 109 shares; J. Crockett, Main 
Street, Castlederg, provision merchant, 200 shares. The first directors ure not 
named. Solicitor: T. E. Nelson, 24, St. Andrew Street, Dublin. 
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Fred H. Pickering, Ltd. (168,438).— Private company. 
Registered June 21st. Capital, £10,000 in £1 shares. To take over the 
business of an electrical engineer carried on * Fred H. Pickering at 6. 
Stanley Street, Bury. The first directors are: F. H. Pickering (managing 
director), 6. Stanley Street. Bury; S. Preston, 21, Starths Road, Birkby, 
HudJder-ficld; J. Preston, Elsinore, Manchester Road, Bury, Lancs. Solicitor : 
C. H. Pickstone, The Bridge, Radcliffe, Lancs, Registered office: 6, Stanley 
Street, Bury. 


Welded Construction, Ltd. (168,425).—Private company. 
Registered June 19th. Capital, £10,000 in £l shares. To take over the busi- 
ness carried on by Industrials, Ltd., as the Welded Construction Co., to carry 
on the busincss of builders, contractors, electrical engineers, suppliers of elec- 
tricity, founders, &c.. and to enter into an agreement with the said company 
and the Alloy Welding Processes, Ltd. The first directors are: W. A. 
Hunter, Charlton Lodge, Thornton Heath; D. G. Boissevain, 49, Thurloe 
Square, Kensington; E. H. Jones, Duxbury, Kew Road, Richmond; J. Cald- 
well, M. I. C. E., M.LE.E.  Nanhans Grange, Great Missenden, Bucks. 
Solicitors: Slaughter and May, 18, Austin Friars, E. C. Registered office, 
14-16, Cockspur Street, S.W. ] 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES, ` | 


Farad Electrical Co., Ltd.—Particulars of £1,500 deben- 
tures created authorised May 29th, 1920. amount of present issue £1,000. Pro- 

rty charged: the company's undertaking and property, present and future, 
including uncalled capital. No trustees, 


Napier-Kimber, Ltd.—Second mortgage debenture dated 
June l4áth, 1920, to secure £4,000 charged on the company's undertaking and 
property, present and future, including uncalled capital (if any). Holder: A. 
W. Rimber, Chevering, The Drive, Wembley Park, N.W. 


Rayner & Heald, Ltd.—Issue on June 1st, 1920, of £4,900 


debentures, part of A series. 


Dodd & Oulton, Ltd.— Mortgage on June 15th, 1920, to 
«cure £10,000, charged on 8-12, Stanley Street, Liverpool. Holders: Mrs. C. 
Ki. Hiemelryk, The Priory, Gateacre, Liverpool, and others. 


Willey & Co., Ltd.—Satisfaction in full on January Ist, 
1920, of trust deed dated December 29th, 1904, securing £20,000. 


CITY NOTES. | 


Presiding at the annual meeting, last 

United Electric week, Sir G. A. Touche, Bt., said that 
Tramways of the business was now burdened with a 
Montevideo, Ltd. standard of expenditure which was never 
contemplated when the concession was 

grunted and the fares fixed, but, in spite of all the efforts 
of the board, they had not yet obtained the required authority 
to make the increase in tariffs necessary to bring them into 
soine sort of correspondence with the altered conditions. The 
equity of their claim for an increase was incontrovertible. 
There had been a general recognition of the fairness of the 
claim for revision of rates which public utility companies were 
authorised to charge, and he did not suppose that Uruguay 
would separate herself fromm other nations in that respect. 
If she had been later than some countries in giving legislative 
cifect to the necessary changes, it was probably owing to 
questions of procedure rather than any unwillingness on the 
part of her statesmen to recognise how circumstances had 
altered. Since the low level reached in the first year of the 
war the trathic receipts had been steadily progressing, and 
there had been a marked increase of travel during the year 
under review. That was a welcome indication of greater 
business prosperity and activity in the Republic. The traffic 
receipts for the year were £449,694, an increase of £63,394. 
Although the company represented only part of the tramway 
stem of the city, they had carried the equivalent of the 
entire population 152 times over, as against 132 times in the 
previous year. The dark side of the picture was that which 
showed the operating expenses. The coal bill, although 
£12,000 less than in 1918, was three times what it was in 1915; 
the average cost per ton c.i.f. Montevideo last year was 1148. 
There bad also been a substantial increase in the wages bill, 
while repairs and maintenance had cost considerably more 
than in previous years. £30,000 had been placed to renewals 
and contingencies account. In doing this they were reverting 
to the provision set aside in the years immediately preceding 
the war, and which they then hoped would not be a maximum 
amount. Owing to the greatly increased cost of all materials 
and of labour, the rate of pre-war provision should be increased 
rather than diminished. While it was satisfactory to be able 
to deal wih the arrears of dividend on the preference shares, 
the board regretted that no recommendation could be made 
for the payment of any dividend on the ordinary shares. 
Holders of those shares had now been without any distribu- 
tion for five vears, and since the company was formed, the 
average annual return had beeu only 34 per cent. Such au 
experience, if maintained, was not likelv to encourage the 
investment of capital in Uruguay. He did not, however, take 
a despondent view of Uruguay in that respect, and it would 
bc 3 glad day for the friends of Uruguay when events showed 


that their faith had been vindicated.: Dealing with the case 
of & revision of tariffs and the course the negotiations and 
proceedings had taken, the chairman said that so far the course 
of events confirmed the belief that the question would be 
decided purely on its merits, but, unfortunately, a new com- 
plication had recently developed. A question had arisen 
between the Representative Assembly and the municipality 
as to which had the right to determine whether a tariff re- 
vision should be authorised, and while the company were 
waiting for its solution, valuable time was being lost. They 
had fulfilled their share of the contract on the understanding 
that they would receive a certain recompense, but they were 
not obtaining it. 

The annual meeting was held on Tuesday 


: Marconi at the Connaught Rooms. Senatore G. 
Wireless Marconi, G.C.V.O., LL.D., presided, and, 
Telegraph after reviewing the financial result, he said 
Co., Ltd. that their various affiliated companies were 


making progress, and the reconstruction of 
the Canadian companv had been completed, and the companv 
was now in a financially sound position. No settlement had 
been made with any of the Governinent departments in respect 
of any of the companv's claims arising out of the war or for 
services rendered during the war, and no sum in respect of 
any of those claims appeared in the accounts. The arbitration 
which had been agreed with the Admiraltv in respect of the 


Lodge patent had just been concluded, but Tord Moulton, 


who had acted as arbitrator, had not vet delivered his judg- 
ment. ' They might, however, confidently expect to have that 
very shortlv. and they thought there should then he no reason 
for any further delay in coming to an amicable cettlement of 
their claims against the Admiralty, the War Office, and the 
Air Ministry. With regard to the services rendered in respect 
of which thev had a claim pending against the Post Office. 
they were still hoping that that also might be settled ere 
long in an amicable way In that hove they had stayed their 
proceedings under the Petition of Right. Having referred 
in detail to the various countries and places where the com- 
nany's wireless telegraph service had been extended. Mr. 
Marconi proceeded to refer to the matter of tho establishment 
of an Imperial chain of wireless stations which had been under 
the consideration of a Parliamentarv Committee. of which 
Sir Henry Norman was chairman. He said he thought he 
might safely claim that no company in the world, or Govern- 
ment, possessed as much knowledge or experience of matters 
such as the committee were asked to consider as did that 
company. They were the first to conduct a long-distance wire- 
Jess telegraph service; thev were the only ones to have con- 
ducted such a service from this country: and the knowledge. 
experience, and information which they posecssed as a result 
of their many years’ work was very valuable to them, and 
would be of the highest value to manv others. It was with 
great regret that they felt obliged to decline to give evidence 
before the committee so long as Sir Henry Norman was its 
chairman, having regard to the correspondence which that 
gentleman conducted right uv to the outbreak of the war 
with a German competitor. That correspondence could leave 
no possible doubt that Sir Henry Norman was not only biased 
against the Marconi Co.. but that what he learned in respect 
of the Marconi Co., either as to scientific development or 
otherwise, he was ready to communicate to that German 
competitor. Further, it was manifest from the correspondence 
that he was contemplating becoming chairman of an English 
company with which that German firm was to have been 
associated, in order to compete with the Marconi Co. That 
competitive company had since come into existence. They 
did not know what, if any, foreign interests it might have, 
nor yet who might be associate with it, either now or here- 
after. It was no doubt no more than a coincidence that the 


‘report of the committee, although dated Mav 28th, should 


have been published the very day they were holding that meet- 
ing. So far he had not seen a copy of it, and therefore he 
could not discuss 1t with the necessary thoroughness, but 
they might find another occasion shortly to do so. Referring 
in conclusion to the technical progress made by the company, 
he said that very considerable advances had been made bv 
Capt. H. J. Round in the practical application of what were 
termed ionic valves, especially in regard to long-distance 
transmission. The valves had not only proved their usefulness 
for long-distance work, but had also considerably increased 
the range and practicability of medium and short-distance 
stations. Many new patents which he considered of value 
had been taken out or applied for, and a new device with 
which he first carried out tests on ships of the Italian Navy 
had been considerably developed by Mr. C. S. Franklin. By 
means of that arrangement the electric waves were propagated 
in a beam in any desired direction only. instead of being 
allowed to spread out in all directions. The advantages of 
the system wêre obvious, as it absolutely prevented stations 
outside of a certain angle being able to receive messages or 
signals which were not intended for them, besides greatly 
reducing mutual interference. In addition, it was likely to 
be of inestimable value to ships and shipping as an aid to 
navigation during fogs, and im minimising all risks of collision, 
In order to. thoroughly test that and other similar. devices 
under the actual conditions prevailing at sea, he had lately 
equipped an ocean-goin; yacht with all the necessary ap-. 
paratus, and, during a recent voyage to the Mediterranean, 
the great value of direction finding appliances was most clearly 
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demonstrated. Great progress had also been made not only 
in wireless telegraphy, but in wireless telephony, which must 
very soon be turned to very considerable cominercial account, 
both in respect of telephoning without wires and in the appli- 
cation of their recently acquired knowledge to telephones 
with wires. 

Mr. Godfrey C. Isaacs referred at considerable length to 
the Norman Committee s proposals. He criticised severely 
the figures which Mr. F. J. Brown, the assistant secretary to 
the General Post Office, had submitted to vhe committee, 
and said he had no doubt that when the matter was con- 
sidered by Parliament the figures when they were looked into 
would be very different to those which had formed the 
basis of the report. When the matter was before the Courts 
in 1919, the Post Office declared that the Poulsen arcs which 
they were then erecting, were the most up-to-date service, 
and would do all that was required, and that they required 
no Marconi patents. As a matter of fact, all the evidence 
went to show that the Poulsen arcs belonged to the Marconi 
Co., but that they were obsolete. Since then great strides 
had been made with the thermionic valves, but the com- 
mittee had had very little up-to-date information on that 
point, because the only people who could give the information 
was the Marconi Co. Although it was admittedly outside 
their terms of reference, the committee recommended that 
the Imperial chain of wireless stations should be State owned. 


Personally, he was very confident that that would never. 


be the case. Supposing, however, the stations were going 
to be built and worked and owned by the State, they must 
have the thermionic valve. That valve was controlled by a 
number of very important master patents, and most of 
them were patents taken out by gentlemen in the Marconi 
Co. There were some very important ones which had been 
taken out by very able people in America, and others equally 
important which belonged to the Germans. He did not care, 
however, which form of thermionic valve the Post Office 
used—whether it was American, German, or English, as all 
those master patents were the property in the whole of the 
British Empire of the Marconi Co. Even if they did not 
build stations they would be entitled to a very substantial 
royalty on the working, so he feared nothing whatever from 
the report of the committee. He might say that the esti- 
mated figures of the cost of establishing the system as given 
in the report were absolutely absurd. 


Gross profit for the year ended March, 
British Electric 1920, £246,717, against £250,214 for the 
Traction Co., previous year; general expenses, £35,401; 
Ltd. net profit, £211 ,316 (against £213,324 in the 
previous year), plus £130,952 brought for- 
ward. After deducting debenture stock interest, £87,996; 
putting £5,035 to reserve; paying 6 per cent. on the cumulative 
participating prefcrence stock, £42,765; and paying 4 per cent. 
on the ordinary stock, £53, 050 ; £150, 422 remains to be carried 
forward. The aggregate receipta of the associated companies 
continue to show an increase, which is, however, more than 
offset by the increased cost of operation, due to the continued 
rise in the price of materials, in the rates of wages, and the 
introduction of the 48-hour week. The investments stand at 
£4,027,792, a decrease of £255,944, due to sales of undertakings 
and realisations of investments. The investments yielded a 
revenue of £212,747, representing an average of 5.28 per cent. 
for the vear, as compared with 5.08 per cent. for the preceding 
year. Mr. C. Jermyn Ford has resigned his seat on the board, 
and Mr. J. S. Austen has been appointed a director. 


Available balance, £24,416. — After pav- 

Imperial Tram. ing debenture stock interest and preference 
ways Co., Ltd. dividend of 6 per cent. (less tax), 4 per 
cent., less tax, 1s to be paid on the ordinary 


capital and £966 carried forward. The Middlesbrough, Stock- 


ton and Thornaby Electric Tramways had £114,260 gross re- 
ceipts, an increase of 47.736. Passengers carried increased by 
087,227. Net profit for the year was £14,498, against £18, 966 
for the previous year. Continued advance in cost of operation 
reduced the net revenue. Arbitration proceedings are in pro- 
gress with reference to the transfer of the undertaking to the 
three Corporations, but until the purchase price is fixed the 
company continues to work the system. The Imperial Com- 
pany has again received no dividend on the preference or ordi- 
ma capital held in the London and Suburban Traction Co., 

Ad. 

The Compagnie Générale. des Cables de 
Lyon intends to make a distribution of 50 
fr. per share for 1919, as in the preceding 
year, the net profits having been 308,000 fr. 
ar against 282.000 fr. in 1918. 

The directors of the Compagnie 


French 
Companies. 


Parisienne d' Electricité 


have decided to pay a dividend at the rate of 4 per cent. for 


1919 out of net profits of 3,753,000. fr., this comparing with 
the same rate and net profita of 5,601,000 fr. in 1918. 

The report of the Compagnie Continentele Edison of Parts 
states that the general. economie situation in 1919 did not 
pernit of the development of the electrical industry as much 
as desired, On the other hand, the difficulty of carrying out 
internal installations brought about some delay in the progress 
of the company’s various affairs. The net profits reached 
680,000 fr., and the dividend is at the rate of 30 fr. per share, 
being the same rate as in 1918. 


The Compagnie Francaise Thomson-Houston, reporting on 
the past year, states that despite a combination of unfavour- 
able circumstances common to all industrial undertakings 
the results obtained in 1919 were satisfactory. The volume 
of orders was increasing, and the development of the under- 
taking was proceeding in & favourable manner. As net 
profits the accounts show the sum of 15,685,000 fr., as com- 
pared with 13,566,000 fr. in 1918, and the dividend is at the 
rate of 40 fr. per share for last year. 

The Compagnie Générale de Télegraphie Sans Fil reports 
that the company's activity was extended in 1919 to various 
countries where permitted by legislative and administrative 
regulations, and the results obtained caused the future to be 
looked forward to with confidence. Agreements were en- 
tered into with the American New Radio Corporation in 
regard to the rights held in the Tuckerton station, and the 
French company had become the exclusive agent for the 
former in France. The net profits are returned at 2,525,000 fr. 
an a dividend has been declared at tbe rate of 4U fr. per 
share. 


— — — —— —À — 


J. G. White & Co., Ltd.—The report for the year ended 
February 29th, 1920, shows a net profit of £25,052. During 
the year the company amalgamated its construction department 
with that of Dick, Kerr & Co., Ltd., and formed a new 
coinpany called the "Consolidated Construction Co., which. will 
carry out and fulfil all the current. construction contracts of 
Dick, Kerr & Co., Ltd. The whole of the capital of the new 


company 1s owned by J. G. White & Co., Ltd., and the 
management of it is under its supervision. After paying 7 
per cent. on the preference shares and 7 per cent., less tax, 


on the ordinary, £30,000 is put to reserve, and £15, 286 carried 
forward. 


Globe Telegraph & Trust Co., Ltd.—Net revenue for year 
ended May, 1920, after deduction of expenses, £263,950, plus 
£1,629 brought forward. Total distribution on the ordinary 
shures LO per cent., free of tax. £7,000 to reserve for contin- 
gencies. During the year the company issued 00,376 ordinary 
shares, offering theim to existing holders, in order to pay for 
allotments of new capital issued by the Eastern, Eastern Exten- 
sion and the Western Telegraph. Companies. The proceeds of 
the sale of the whole of the company’s holding in the Central 
and South American Telegraph Co. and sales of other stock, 
e., have been re-invested in the stock and shares of the 
Eastern, Eastern Extension and Western Companies. 


New General Traction Co., Ltd.—Profit £11,970, plus 
£7,815 brought forward. Dividend 4 per cent., less tax, carry- 
ing 49,308 forward. The profit of the Norw ich Electric Tram- 
way Co. was reduced by £2,454; greater part of its profits 
put to reserve, track reconstruction, &c.; dividend 2 per cent., 
as last year. Douglas Southern Electric Tramway Co., after 
deducting from the satisfactory profit, the balance of loss 
brought forward resulting from expenditure on upkeep during 
long “close down, had a balance of £2,134 remaining, and it 
is carried forward ; prospects of Manx season excellent. 


Prospectus.—Low Temperature Carbontsation, Ltd.—The 
list is to close to-morrow, Saturday, in an issue of 250, 000 ordi- 
nary shares of £l each at par. The principal object of the 
company is the erection and operation of works for the car- 
bonisation or conversion of raw coal by special process. Im- 
portant contracts have been made with the Yorkshire Electric 
Power Co., the Sheffield Corporation, and Messrs. Steel, 
Peech & Tozer, Ltd., for the supply of gas for electrical gene- 
ration and industrial purposes. 


aygood.Otis, Ltd.—Mr. H. C. Walker stated at the 
Ps meeting, on June 95th. 83 the net profit for the 
vear was £45,760, against £27,252 in the previous year. 
Finance was still quite difticult, as E and work in progress 
showed; it was approximately £90,000 more than in the 
previous year, and for that reason they had had to adopt 
a conservative distribution of dividend—7} per cent. on the 
ordinary shares. 


Electro-Bleach & By-Products, Ltd.—Profit for 1919, after 
deducting repairs, standing charges, depreciation, bonus to em- 
plovés, directors’ additional remuneration, and  E.P.D.. 
£ 34,637, plus £394 brought forward. Dividends 7 per cent. on 
the preference and 14 per cent. on the ordinary; £5,000 to 

reserve; £4,277 carried forward. 


Shawinigan Water & Power Co.—Dividend of 14 per 
cent. on the common stock for the quarter ended at June. 


Peterborough Electric Traction Co., Ltd.—Dividend of 
12 per cent. on preference shares for two years to December, 
1917. 41.500 to reserve; £3,000 to renewals; £4,496 to repairs 
and maintenance; 41,861 forward. 


British Columbia Telephone Co.—Dividends for vear 
ended March, 1920, 8 per cent.; $10,000 to contingent reserve, 
and $6,383 forward. 


Edgar Allen & Co., Ltd.—Fl inal dividend of 2s. per share 
on the ordinary, making 3s. for the vear, free of tax. To re- 
serve 420,000. Carried forward £17,568. 
dividend 


Anglo-Portuguese Telephone Co., Ltd.—Final 


of 4 per cent., less tax, for 1919. 
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Simms Motor Units (1920), Ltd. — Mr. F. W. Simms, pre- 
siding on June 23rd at the statutory meeting, said that the 
new Grange workg had made good progress, and in two or 
three months they expected to be able to commence the 
manufacture of their new four-cylinder light car type of 
magneto. The inotor accessory departinent had been removed 
to the new establishment, and they intended to develop this 
lucrative adjunct to their business, for large markets existed 
for their sparking plugs, magnetic petrol gauges, mechanical 
and electrical horns, vulcanisers, and magneto couplings. The 
magneto repair and spare part departments were progressing 
very satisfactorily, and formed a substantial and steady source 
of profit. Owing to the growth of the company's dynamo 
and electric motor repair department this had just been re- 
moved to Percy Street, W. The main works were mainly 
engaged upon magneto production for the leading commercial 
vehicle manufacturers, and were progressing well and satis- 
factorily. 


Ericsson's Mexican Telephone Co.—The report for 1919 
of the directors of the Mexikanska Telefon Bolag Ericsson has 
been issued, announcing an ingrease in the number of sub- 
seribers last year, and a further expansion down to the end 
of April, 1920. The circulating medium in the country was 
formed of metallic currency, and a specially advantageous 
relationship was established between Mexican and Swedish 
exchange, resulting in considerable profits on remittances from 
Mexico. It was impossible to secure permission to raise sub- 
scriptions last year, but it is hoped to receive sanction to do 
so this year. The net profits amount to 200,925 pesos, as com- 
pared with 195,134 pesos in 1918, and the directors recommend 
a dividend at the rate of 6 per cent., as in the previous year, 
together with an extra 2 per cent. derived from the profits 
on exchange. 


Crompton & Co., Ltd.—Net profit for year ended March, 
1920, 452,878 plus £17,409 brought forward. £15,000 to 
general reserve; £9,000 to depreciation of investments; divi- 
dend 10 per cent. on the preference shares; dividend 10 per 
cent. on the ordinary shares; £18,177 carried forward. 


General Electric Co., Ltd.—The report received just as 
we go to press shows that for the year ended March, 1920, the 
net profit was £630,143. In the previous year it was £480,828. 
The dividend on the ordinary Hares is 10 per cent., free of 
tax. £85,329 is put to depreciation; £150,000 to reserve; 
£40,000 to Superannuation Trust Fund; and £251,423 is carne 
forward gubject to E.P.D. 


Direct Spanish Telegraph Co., Ltd.—After payment of in- 
come tax and Excess Profits Duty for 1918, the accounts for 
1919 show a balance of £34,794. Preference dividend 10 per 
cent., 43, 000; 7 per cent. dividend and 3 per cent. bonus on 
ordinary, £6,465; to reserve, £5,000; carried forward subject to 
E.P.D., £20,398. Two interruptions of the company's Bilbao 
cable occurred during the year; the necessary repaire were 
effected after interruptions of 37 and 17 days respectively at a 
cost of.£36,494, which includes the renewal of 150 knots of old 
cable, and which has been charged to revenue. Mr. F. T. 
Preddle, whose services to the company extended over a period 
of 47 years, and who occupied the position of secretary eince 
May. 1902, resigned in December, and Mr. C. E. Morgan, who 
joined the company in 1874, has been appointed in his place. 


The Swedish Luth & Rosen Co.—The registration notice 
has now been published for the new company which is to 
take over the Business of Luth & Rosens Elektriska A.B., 
by way of reconstruction. The share capital is put at a mini- 
mum of 12,000,000 kr., and a maximum of 36,000,000 kr. divided 
into shares of 100 kr., and preference shares can represent 
8.150, 000 kr. out of the total capital, bearing 10 per cent. 
cumulative. The present company will subscribe for 81,470 
ordinary shares in the new company, which is supported by 
the Svenska Emissions A.B. 'The transfer of the undertaking 
to the new company has just been confirmed at an extra- 
ordinary meeting. 


Stock Exchange Notices.—The Committee has specially 
allowed dealings in the following under Temporary Regulation 
4 (3):— 

Callender's Cable & Construction Co., I.td.—100,000 new 
ordinary shares of £1 each, issued at 22s., of which 15s. is 
paid, Nos. 400,001 to 500,000; and 400,000 74 per cent. B 
cumulative preference shares of £1 each, 15s. paid, Nos. 1 
to 400,000, after issue of allotment letters. 

Hydro-Electric Power & Metallurgical Co., I.td.—56.250 
ordinary shares of £1 each, fully paid, Nos. 181,001 to 237,250. 

Midland Electric Corporation for Power Distribution, Ltd.— 
400,000 7 per cent. cumulative preference shares of £l each, 
fully paid, Nos. 1 to 200,000. 


Aluminium Corporation, Ltd.—The report for the three 
vears ended December, 1919, shows that the balance at credit 
of profit and loss, after deducting debenture interest and pre- 
ference dividends to December, 1918, amounts to £60,624. 
A dividend for the vear 1919 of 7 per cent., less tax, upon 
the preference shock and shares is recommended, and £30,000 
is to be placed to reserve against imperial taxation and special 
depreciation, the balance of £18,978 being carried forward. 
Since the close of these accounts the Llugwy dam has been 
completed, and considerable progress has been made with 
the construction of the Cowlyd dam. 


Taunton Electric Traction Co., Ltd.—The receipts for 
1919 were £4,705 (including £293 brought forward), against 
£3,818. After meeting expenditure, paying debenture interest, 
and putting £750 to renewals, £214 is to be carried forward. 


India-Rubber, Gutta- Percha & Telegraph Works, Co., 
Ltd.—Interim dividend of 2} per cent., free of tax, on ordi- 
nary shares. - 

Victoria Falls & Transvaal Power Co.—Divitlend on the 
ordinary shares of 5 per cent., less tax, in respect of 1919. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Tue turn of the half-year having been accomplished without 
any further rise in the Bank Rate, the Stock Exchange 
markets are thankful for the small mercy of a 7 per cent. 
minimum, and the prophets begin to talk of a possible easing 
of the monetary situation. Close observers decline to commit 
themselves to any optimistic speculation at present, and are 
content to eay that we are by no means out of the wood of 
dear money yet. Meanwhile, the trading community con- 
tinues to feel the effect of the scarcity of financial accommoda- 
tion. For good or for evil, the five banking powers hold a 
tight grip over the situation. The man wanting capital which 
is refused by one bank, finds—sometimes to his surprise—that 
other banks are equally inflexible. Employers of large bodies 
of workpeople earning weekly wages are realising the value of 
liquid cash resource% as compared with large amounts of 
stocks, and the problem of financing business may loom more 
largely than the obtaining of orders. Labour goes on making 
re and ever greater demands in the matter of money and 
ours. 


These factors investors know and realise. With his business 


. calling for cash, the employer has little to spare outside his 


own sphere. Therefore industrial shares tend to languish in 
price. Callenders found a good response for their new issue; 
it will be interesting to know if the underwriters are left with 
any part of their engagements. Many other industrial com- 
panies would probablv like to issue new capital, hut the times 
are not auspicious. Several important concerns have decided 
to postpone appeals to the public. 

The White Paper iesued as a sequel to the interrupted speech 
of Sir Eric Geddes in connection with the position of the rail- 
ways was not out at the time the Stock Exchange closed this 
(Tuesday) evening, but its expectation brought about improve- 
ment in a few cases. Metropolitans, for instance, have risen 
14 to 213. Underground Electric ordinary shares, however, 
are back at 35s. Naturally, curiosity is greatly piqued by the 
reference made by Sir Eric Geddes to the arrangement between 
the Metropolitan and the District companies with the Govern- 
ment, and it is held that this bargain was a shrewd one from 
the point of view of the companies. Possibly the latter, how- 
ever, are disappointed that it has taken so long for them to get 
permission to raise fares, which permission has, of course, etill 
to be granted by Parliament. According to the White Paper, 
the railway companies are to be arranged in grouns with a 
view to elimination of competition and reduction of expenses 
in other directions. The sixth group is that of London local 
lines., which for practical purposes are already comformed to 
the Government scheme. 

From the spectacular point of view, the principal move- 
ments of the past few days are those in Mexican securities. 
Prices have gone up very substantially, and the Utilities ad- 
vanced with the rest. Indeed, the improvement is sufficiently 
noticeable to make comparison interesting between to-day's 
levels and the lowest which prevailed only two or three weeka 
ago. The reason for the recovery is that advices from Mexico 
certainly encourage the idea that, for the nth time, there 


seems io be firm hope that order may be restored in the 
country. We give a few representative examples :— 
Lowest. 
Stock. 1990. Now. Rise. 

Mexican Light and Power Common ... 10 14 4 
Mexican Light and Power Prefd. it 15 25 11 
Mexican Light and Power 1st Mort. 34 5M 16} 
Mexican Light and Power 2nd Mort. 211 364 15 
Mexico Tramways Common e" " 143 174 21 
Mexico Tramways Ist Mort. E 963 401 132 
Mexico Tramways 2nd Mort. MN 184 30 114 
Pachuca Bonds a e is ius an 44 1l 
Monterey Deb. - As E n 29 | 991 4 
Mexican Electric Fives " "R 211 101 19 
Mexican Northern Power 935 os 8 15} 74 


The rises produced little business, because people naturally 
decline to sell when the outlook 1s brighter in exactlv the same 
way as they refuse to buy when the position offers little hope. 
Obviously, however, a determined effort is being made this 
time to reorganise Mexican matters. and the present forim of 
government is adopting methods both businesslike and sensible 
in its efforts towards restoration of order. It may take some 
time for Mexico to find its financial legs again, but once the 
corner is turned, the recovery should be progressive, thongh 
5 and disappointments can hardly be avoided from time 
time. 
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The market for electricity supply shares is little better, 
although a rise in Westininster ordinary to 5] is a slight in- 
dication of the investor's appreciation of the vields to be 
obtained from this section. County ordinary are still. very 
dull, and the improvement of last week in City Lights has 
been lost, the shares reverting to 22s. 6d. 

Edison-Swans slipped back to 25s. upon absence of any 
authentic news regarding the rumours of amalgamation which 
were circulated a fortnight ago, and which had the effect of 
putting the price up to 27s. Gd. British Insulated drooped to 
368. 3d. Electric Constructions at 2Us. are ex their dividend 
and bonus, and India-Rubber shares at 13 are x.d. Callenders 
went back to 27s. 6d., also ex dividend, and the old prefer- 
ence shares are 17s. 6d. Electric and General Investment pre- 
ference at 24 ex the dividend of 3s. are a trifle lower. There 
has been a little business during the past few days on the 
basis of 49s. cum dividend. English Electrics are steady at £1, 
and the preference 15s. 3d. Edmundsons’ ordinary have gone 
back to 58. Shanghai Electries fell 10s. to 154. 

Eastern Telegraph ordinary has lost 2 points at 1454, and 
Westerns, on the other hand, after recovering their dividend, 
fell back to 15. Great Northerns have risen to 234 on the 
report just out, the figures being very satisfactory; while, on 
the other hand, Indo-Europeans at 323 are 50s. lower. Anglo- 
American deferred ig 4 down; Cuba Submarines and Oriental 
Telephones lost 3 and 4 respectively. ‘Marconis, after their 
excited rise tu 75s.. have come back to 66s, 3d., in sympathy 
with the dulness which is apparent in many of the other in- 
dustrial parts of the Stock Exchange. The new shares have 
gone back to 24. and Canadian Marconis are practically neg- 
lected. Armament shares have sagged on talk of possible new 
issues. A decline in raw rubber to Is. IId. per lb. has had a 
slightly adverse effect upon the market fór rubber shares. 


SHARE LIST OF ELEOTBIOAL OOMPANIES, 


Home Evectracity COMPANIES, 
Dividend Price 


7 — June 29, Yield 
1918. 1919. 1920, Rise or fall. p.o. 
B ee eo ee 8 13 — 9 B 9 
DE Oron T T 4 q — 10 0 0 
. = [iH 
a 0 ee ee oe ee — 
of London ee oe ee 8 10 1 — 47 8 17 10 
o. . Pref... = d 100 — Ec : 
Coun ot on ee oe ee — 
30 ru 6 percent. Pref, : ; 4 — 7 15 5 
Kensington rdinary ee oe : — 
London Eleotrio .. .. . . NU M „ 1 — 6 0 0 
do. do. 6 Per cent. Pref... 6 6 B- — 10 0 0 
Metropolitan. ° ee oe ee B 6 9i — 10 8 8 
do. 4 r cent. Pref, ee & 42 2 1 — 8 0 0 
Bt. James“ an Ban Mall ee ee 10 12 — 8 16 10 
Bouth London à „ 3 8 6 — 919 0 
South Metropolitan Pret. ee ee 1 ; 3 1 —_— 13 0 0 
Westminster Ordinary .. .. B 10 t} +3 915 9 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel. Pref. — 3 8 8 7 — 1 13 10 
do. Def. ee oo ee là 17 = 2 8 9 0 
Chile Telephone 8 & = *4 18 9 
Cube Sub. Ord. ee ‘ee ee q a *8 4 8 
Bastern Extension .. só . 8 10 14 — *8 18 0 
Bastern Tel. Ord. .. s ae 8 10 M — 2 *4 17 6 
Globe Tel. and T, Ord. .. ee 8 10 164 6 90 
do. do. Pret. oe ee 6 & 81 m 8 17 9 
Great Northern Tel, A ,,, 72 — 2 42 917 2 
Indo-European ie ae . W 10 8 4 2À 7 18 10 
Marconi ee oe ee ee 95 95 3, -— ü 7 11 1 
Oriental Telephone Ord... .- 10 12 255 — à *5 4 4 
United R. Plate Tel. is oe 8 8 Tk xd — 5 12 8 
West India and Panama .. 108 Nil th . Nil 
Western Telegraph.. m ee 8 10 15 xd — t *6 18 4 
Home RAILS. 
Central London Ord. Assented .. 4 4 44$ — 8 19 9 
Metropolitan .. m vi ka 1 1 21$ +14 516 8 
do. District we , Nil Nil 16 — Nil 
Undereround Electric Ordinary.. Nil Nil 13 — i Nil 
do. do. a A s ee Nil Nil 4.6 — Nil 
do. do. Income .. 6 4 593 — 6 14 6 
FokE ION TRAMS, àc. 
Anglo-Arg. Trams, First Pref, .. Nil 53 33 — 8 80 
Fdo: s do. and Pref, ee Nil Nil Ba — — 
do. do. 5 Deb. . 6 6 59 —1 8 9 6 
Brazil Tractions  .. vs .. Nil — 17 —2 2 
Bombay Electric Pref.  .. ae 6 6 18 — 410 0 
British Columbia Elec. Rly. Pice, 5 6 57 — 8 13 0 
do. do.  Preferrred 6 53 — 9 7 0 
do. do. Deferred Ni B 63 +8 513 8 
do. do. eb. ee 4 a b — 8 2 0 
Mexico Trams 6 percent. Bonds. N N 40 +84 Nil 
do. a cent. Bonds.. 1 M 1 MM a. 
exican ht Common .. e + 
v AM Pref. wt . Nil Nil 26 +4 wi 
do. 1st Bonds . Nil Nil 504 +4 1 17 10 
MANUFACTURING CoMPANINES, 
Babcock & Wilcox .. a Š 16 15 2àxd — *514 ( 
British Aluminium Ord. ee  .. 10 10 lyk — 98 3 
British Insulated Ord. .. oe 13% 15 112 — 8 56 
COallenders  .. Ps T we 25 15 I xd = 1018 3 
TI Pref, .. oe ee fà 64 4 xd — 7 8 7 
Oastner-Kell nen. 20 17 ui — 5 47 
Orompton Ord. a oe oe 10 — $2;- — 9 110 
Edison-Bwen, “ A "' eo 5 10 — y + Je 712 4 
do. do. b per cent. Deb, .. 5 6 794 xd — 6 5 9 
Bleotric Construction vis . 10 — 21 xd — 910 6 
Gen. Elec. Pref,  .. es ee 64 6a 18/6 — * 0 5 
do. Ord. ee ee oe 10 E 82/6 — *6 8 Ü 
Henley .. ee ee oe „ 95 15 lá — 8 00 
do. 4 Pref.. eo vs i 44 4 B+ — 818 6 
India-Rubber.. s% s .. 10 10 18 xd — * 18 10 
Met.-Viokers Pref, .. ee ee — 8 23 — 7 2 8 
Blemens Ord... oe ee oe 10 10 9201- m *q 18 10 
Telegraph Con. "E oe o 90 20 alg — *6 11 8 


* Dividen de paid free of Income Tax, 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary acoording to quantities and other ciroumstanoes, 


Tuesday, June 29th. 


Latest ' Fortnight's 
CH EMICALS, &c. Price, ! Inc. or Deo. 
a Acid, Oxalis. . per lb. 3/10 | 
a Ammoniac Sal t e .. per ton £100 i e 
a Ammonia, Muriate (large crystal) 71 £92 | 
a Bisulphide of Carbon e . $$ 2 2 
a Borax ET sss 882 * " £42 t isa 
a Copper Sulphate ... Sse vis » £47 £1 dec. 
a Potash, Chlorate  .., HE .. per lb. 1/- P 
a „ Perchlorate sea us T 1/8 m 
a Shellac... "- n 285 .. per ct. £338 £1 10s. ina, 
a Sulphate of Magnesia 925 .. per ton £18 a 
e Sulphur, Bublimed Flowers ... "e 1 £28 2 
a 99 Lump ecc eos TII 99 | £25 ecc 
a Soda, Chlorate ne ae .. Per lob. 6d. i 
a » Crystals xd S ... per ton £12 8 
a Sodium Bichromate, casks .. Per lb. PA is 
! 
t 
METALS, &c. | 
g Babbitt's Metal Ingote ... . per ton 4118 to £845 
e Brass (rolled metal 2” to 12" basis) per lb. 1/8 id. dec 
€ „ Tubes (solid drawn)... sae " 1/57 to 1/6 c 
c „ Wire, basis. 55 1/33 id. dec. 
e Copper Tubes (solid drawn) ums " 1/84 PS 
g „ Bars (best selected) .. per ton £1t8 £3 dec 
g n Sheet e.. eee "PT eee [T] £158 £3 dec. 
g T Rod nee sus ees eos ? £15% 43 dec. 
d » (Electrolytic) Bars ‘ine " £105 £5 deo. 
d 99 LI] Bheeta "T os £156 E 
x is i: Monde. i | d £5 dec, 
57 99 . . ire 2 0 per [] e ec, 
f Ebonite Rolle. T | "e s fe 
„  Bheet a ees " 2/6 
n German Silver Wire is jos ” | 8/- 
A Gutta-percha, fine 828 ER T l 13/. 
A India- rubber, Para fine qus ii i alli 
i Iron Pig (Cleveland Warrants) ... per ton | Nom. 
„ Wire, galv. No. 8, P.O. qual. i i £59 B 
g Lead, English Pig see ose * LÀ | £35 eum 
g Mercury ... 2. s. , Der bot. £20 20J- to 36;- dcc, 
e Mica (in original cases) small ., per lb. 6d. to 4/6 ane 
€ n 57 e medium ., , 5/- to 10% eee 
8g » D » large .. " 13/6 to 25]- & up wee 
g Phosphor Bronze, plain castings 10 1/6 to 1/11 eui 
g Vs „ rolled bars and rods i 2/2 to 2/6 | Use 
d 55 „ rolled strip & sheet i 3/3 to 2/9 | E 
r Silicium Bronze Wire -— .. per ib. 1/114 id. dec. 
g Steel, Magnet, in bars. EM " 1/8 b 
n Tin, Block (English) -  .. per ton 4246 t0 4947 Es inc. 


e , Wire, Nos. 1 to 1669. per lb. 4/9 oe 
White Anti-friction Metals ., per ton’ £90 to £845 | 5 
} 
Quotations supplied by— 


James & Shakespeare, 
Edward Till & Co, 
i Bolling & Lowe. 
| Richard Johnson & Nephew, Ltd. 
n P. Ormiston & Sons. 2 
r W. F. Dennis & Co, 


@ G. Boor & Co. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India- Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd, 


4 


Electric Furnaces for Melting Metals,— At a recent 
uiceting of the Birmingham Metallurgical Society a paper on 
" Modern Metal Melung," with particular reference to elec- 
tricity, was read by Mr. A. J. G. Smout, A. I. M. M., A.L.C. 
lle pointed out that the type of furnace which most closely 
approxunated to the ideal was the electric furnace. ‘There 
Were types Which melted brass quite satisfactorily, and it 
was, he felt, the furnace of the future. The question was 
viten asked whether electricity was really applicable to the 
melting of non-ferrous metals and alloys; much depended on 
local conditions. What was a brilliant commercial success in 
the U.S. A. with cheap energy, or in Norway where it 
was even cheaper, might be a complete economic failure in 
this country, Where they were paying 24d. per unit. At such 
a figure there seemed little prospect for the electric melting 
of non-ferrous alloys becoming a practical proposition, except 
perhaps to a limited extent on special work where the cost 
of melting was quite secondary to the production of a really 
first-class alloy. Even with steel, the electric furnace was 


chietly engaged in the manufacture of the more expensive. 


alloys, and many furnaces had to be closed during the past 
12 to 18 months on account of their inability to compete on 
economic grounds with other furnaces. Obviously the most 
economical method of melting metal by electricity was to 
pass the current through it, as was done in the induction 
furnace, but while that method was eminently suitable for 
steel it had many disadvantages when applied to brass. Copper 
and its alloys required the greatest care in melting to avoid 
local over-heating and loss by oxidation and volatilisation. 
They usually had to conform to a rigid specification, and must 
be quite uniform in composition with the varying constituents 
thoroughly alloyed. ‘Those essentials ruled out several types 
of furnace which gave excellent results in steel melting. 
Among the advantages to be derived from: melting nun-lerrous 
metals in electric furnaces were high thettual etfheieney ; tect- 
rate control of temperature; no flue losses; high quality. of 


castings, sulphurous gases being entirely excluded; and neither 


noise, fumes, nor excessive radiated heat. 
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THE DESIGN OF A SUPER-POWER STATION.’ 


By H. GOODWIN, Junr., and A. R. SMITH, of the General Electric Co., U.S.A. 


(Concluded from page 810.) 


Two circuits are provided for the blowers and fans for each 
set of four boilers. As each boiler has two blowers and two 
fans, one of each would be connected to each circuit. This 
should ensure the operation of at least half of them, which 
would allow the boilers to operate at a high percentage of 
their rating at all times. 

Since stoker motors are of small size, it is proposed to 
install two transformer banks, each consisting of three 37.5- 
K.V.A. single-phase transformers, to supply them. A double 


Fic. 6.—SBcTIONS or 66.000-v -VOLT OuTbooR SWITCH GEAR. 


circuit TNI quite similar to that proposed for the 
blowers and fans is suggested, with a double-throw switch 
for each stoker motor. 

It is proposed that the circulating pumps be driven by 
2,300-volt motors with the neutral brought out for differen- 
tial protection, and that this protection’ be provided from 
the oil switch on the switchboard to the neutral in the motor, 


It is proposed that boiler feed pump motors be made for 

2,500 volts and protected differentially, including their cables, 
in a manner exactly similar to that employed for tie circulat- 
ing pumps, so that as long as there is any power, either 
from the main bus or from the auxiliary turbine, it will 
be possible to maintain feed to the boilers. 

It is to be noted in the proposals above: that complete 
alternating-current drive has been provided for the boiler 
room. Some of the most recent installations have adopted 
this method. Elimination of apparatus for conversion from 
A.C. to D.C. should increase the reliability. For the blowers 
and fans, brush-shifting motors are suggested. For the stokers 
four-speed, multi-speed motors are suggested, and if a eem 
with mechanical arrangements for two speeds is used, 
speeds of the stoker may actually be obtained. 

Figs. 6 and 7 show the outdoor station in greater detail. 
Fig. 7 shows the section corresponding to one generator and 
the characteristic arrangement for an overhead feeder, an 
underground feeder, station service transformers, and tie to 
the next section of each bus. Fig. 6 shows sections through 
the outdoor structures at these various points. 

The reactors to be used are of particular interest, on 
account of their high voltage and use oüt of doors. For these 
reasons an oil-cooled type of reactor is recommended. 4 This 
consists practically of a set of transformer coils of the 
proper number of turns and current capacity, arranged and 
held just as they would be in a transformer, except that 
the iron core is omitted. Such units would be water-cooled 
like transformers, but the quantity of water required would 
be comparatively small. 

The high voltage of the cables proposed necessitates par- 
ticular arrangements for testing them on installation. and 
after repairs. Also, it is considered that it would be better 
practice to test any cable before it is put back in service, 
after the switch controlling it has opened automatically. 
This means that arrangements must be made for making 
quick tests. To accomplish this a testing set is to be placed 
in one of the galleries, and from this a connection made to 
the test bus outdoors, shown in fig. 7. Disconnecting switches 
are located at convenient points along this test bus so that 
flexible cables can be carried easily from one of them to the 
cable to be tested. This arrangement, considered in con- 
nection with the fact that the operator can view the whole 
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Fic. 7.—PLAN or Unit SECTION or 


thus also including the cable supplying the motor. This 
system will ensure the operation of the circulating-pump 
motors under all conditions of voltage and frequency fluctua- 
tion. For the various other auxiliaries for the turbines, two 
circuits are proposed with overload protection, the individual 
auxiliaries to be provided with no overload protection. For 
the smallest auxiliaries a lower voltage will probabiy be 
necessary, and it 1s suggested that adjacent to these auxiliaries 
for each turbine a bank of transformers be installed for step- 
ping down to 240 volts. 


* From the General Electric Review, May, 1990. Abstract. 
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66,000-voLT OUTDOOR SWITCH GRAR. 


switch vard, should make testing of cables and restoration 
of service most expeditious. 

The outdoor structure has been planned with a view to 
greatest convenience of operation, low maintenance cost, and 
low first cost. It is proposed to use concrete poles with 
structural steel members connecting them at the top. This 
design results in a very rigid structure from which the wiring 
is supported at frequent intervals. The breaking of an in- 
sulator will not result in dropping a bus or à connection and 
such insulator can be replaced with the greatest facility. The 
few structural steel members will not require frequent paint- 
ing. To provide for reaching the disconnecting switches easily 
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& plank walk raised slightly above the ground is proposed. 
This wil make it possible to reach all of the disconnecting 
switches with a standard insulated switch hook, and it can 
easily be kept free from snow and ice in the winter. 

Railway tracks are run through the various aisles to facili- 
tate the removal of transformers and switches. In this con- 
nection it is to be noted that the switches are also to be 
provided with trucks similar to transformer trucks, so that 
a whole switch may easily be slid ovt from its position and 
taken to the repair shop in the station. To facilitate inspec- 
tion of switches it is planned to have a truck equipped with 
an oil tank, a blower, and a pump, so that any switch re- 
quiring inspection may be quickly emptied and the oil fumes 
blown out of the tanks. 

While this station was designed to meet certain specified 
conditions, it is felt that the design described is such as to 
be very generally applicable. This is important for local 
conditions, as any plant may change slightly from time to 
time, and the more flexible and generally adaptable the 
arrangement the better able it will be to meet any slight 
change in conditions. This same point also has the advan- 
tage, when combined with unit arrangement, as in this case, 
of making the design applicable to other changes in details, 
such as higher transmission voltage, and in general, for the 
conditions of almost any other location requiring such a large 
etation. 


GAS versus ELECTRICITY. 


* 


ON June 16th, Sir DuGcaup CLERRK, K. B. E., &e., and Pro- 
fessors ARTHUR SMITHELLS and J. W. Coss were present at 
a meeting of the Institution of Electrical Engineers to reply 
to criticisms of the paper on The Distribution of Heat, 
Light, and Motive Power by Gas and Electricity," read by 
Sir D. Clerk before the Royal Society of Arts, and The 
Report on the Coal-gas and Electrical Supply Industries of the 
United Kingdom, made by Sir D. Clerk and his colleagues 
to the President of the Institution of Gas Engineers. Mr. 
Rocer T. SMITH (President, I. E. E.) opened the meeting by 
welcoming the visitors, and expressed his pleasure that it 
had been possible to arrange for an open discussion of the 
matter by experts. He referred to criticisms of the paper 
that had appeared in the technical Press, and asked Sir 
Dugald Clerk to read a short paper in commencement. 

In the course of reading his Note on the Thermal Effi- 
ciency of the Generation and use of Gas and Electricity,” 
Sir Dugald stated that he wished to be quite fair to electricity, 
and that he had always mentioned in his papers on the subject 
that the electric motor possessed enormous advantages, and 
although the aggregate of gas engines in this country was 
over 1,000,000 H.P., a great many people preferred the electric 
motor. Indeed, in large gas-engine works the electric motor 
was used for a great many purposes. He welcomed the progress 
of electricity, and recalled the fact that the first application 
of & gas engine in Scotland to the driving of a dynamo for 
lighting purposes was one of his own engines in Lord Kelvin's 
room at Glasgow. He claimed an advantage for the gas 
engine in the matter of dealing with a uniform heavy load. 
The Report of the Coal Conservation Committee stated that 
by utilising electricity for power and heat a saving of 55,000,000 
tons. of coal per year could be effected. He (the speaker) 
did not know how the error was made, but apparently the 
committee had no idea of the present thermal efliciency of 
the modern gas works. The gas industry had been looked 
upon by certain people as a dying industry, but an industry 
with a capital of £200,000,000, and still growing, was certainly 
not that. )J 

Mr. C. H. WoR DIN GUAM was then called upon. For many 
years, he stated, he had been a consistent advocate that the 
two industries should join hands for the common good instead 
of considering themselves rivals, and had been equally eriti- 
cised by both parties. He was now more than ever con- 
vinced that combination was the proper attitude to adopt. 
He thanked Sir Dugald Clerk for the lucid way in which 
he had made plain the meaning of his figures, leaving no 
doubt as to his claims, and inviting criticisms. He (Mr. 
Wordingham) felt that this challenge had to be accepted by 
electrical engineers, as failure to do so would be construed as 
an admission of their accuracy. There were facts, and the 
only wav of ascertaining what those facts were was to ap- 
proach matters in a scientific spirit. He did not propose to 
criticise the figures hnnself, as other speakers were prepared 
to do that, but would confine himself to general observations. 
Sir Dugald had properly pointed out that electricity. was 
not a source of energy, but one might say that it was a 
gearing placed between the fuel and the consuming devices 
which had to utilise the fuel, and as a gearing it would have 
to be judged not merely bv its efficiency, but by its con- 
venience and utility. There was no doubt that because of this 
the average publie liked “ electrical gearing,” and that was 
a good reason for its emplovment. Its very convenience 
meant that the heat economy was much higher than would 
appear from Sir Dugald's figures. Electric motors could be 
ewitched on or off as often as necessary, but this could not 


be done with a gas engine. When the latter was running 
light a great deal of heat, conserved from the coal, was being 
wasted. Admitting the accuracy of the figures, it appeared 
to the speaker that gas could be very much better applied 
ag an additional link in the chain, and be utilised to drive 
electric generators rather than be supplied in its crude form 
to consumers. Thus the superior economy of the gas engine, 
if it was superior, would be combined with the advantages 
of electricity leading to increased efficiency. 

Professor J. W. Conz thanked the Institution for inviting 
him to take part in the discussion, which should be useful 
in encouraging a direct interchange of opinion on a vital 
subject. Proposals for the distribution of coal energy through 
electricity had been made recently. These were of a very 
drastic nature from the point of view of both industries, and 
were made in the name of coal conservation. They raised 
the question of what was the best method of liberating and 
distributing the energy of coal—or rather what were the 
agencies available, and what were their merits or demerits 
for & wide range of uses. The process of transforming heat 
units into power was very ineflicient, in spite of the attention 
given to the subject by physicists and engineers. If the loss 
was not incurred at a central station it would be 
incurred elsewhere—in the latter case a heavier loss. 
For this reason, the electrical power station was increasing 
its hold on industry. When energy for purposes other than 
power was required circumstances were completely altered, 
and to take the power station for the supply of energy in 
general was to load up & process with the 50 or 90 per cent. 
initial waste of the station. An assertion of the position of 
the gas industry, in this respect, was necessary, and would 
be beneficial to all concerned. Technical developments in 
the gas industry had been delayed by the extent to which it 
was governed by statutory regulations, but legislative changes 
were now being made. The vague accusation, or supposition, 
of the inefficiency in the gas industry was never justified, 
even with regard to the older plant. The efficiency at gas 
works was so high and distribution losses so small compared 
with the corresponding figures for electricity, that a hand- 
some margin of econoiny remained with gas even when the 
advantages of electricity at the point of use were taken into 
consideration. Although efficient in certain special cases, 
electricity was ill-adapted for heating purposes in general. 
The position as regarded fuel economy of the most modern 
power station was very unsatisfactory, and to lock up an 
enormous amount of capital in large stations and works of 
the same type would incur the danger of hindering progress. 
The speaker mentioned that 90 per cent. efficiency in the 
production of gas could be expected if cheaper oxygen were 
one of the results of certain investigations by Prof. McLellan 
into the production of helium. No one could foretell the 
developments in either industry, and the primary need of 
each wag freedom to develop along its own special lines. 

Mr. C. H. Merz, speaking as vice-chairman of the Com- 
mittee on Coal Conservation, stated that the primary motive 
of the committee was to deal with economy of fuel in the. 
production of motive power. Some small references were 
made to heating, but it could not be said that the report dealt 
with that question. Sir Dugald Clerk and his colleagues had 
referred to the whole report as if it dealt with heat energy. 
There was not a point in the report regarding the distribution 
of energy in & form available for motive power that he (Mr. 
Merz) would alter, and he would be surprised if his colleagues 
on the committee would differ from him. The speaker re- 
pudiated the suggestion that the committee hag recommended 
the setting up of 16 large super-stations, it merely suggested 
the division of the country into suitable electrical districts 
and etandardisation of periodicity, &c. It was never intended 
that these areas should be supplied bv one station only—it 
would be uneconomical from the distribution point of view. 
The efficiency of future generating stations was repeatedly 
given as 17 or 18 per cent., but these efficiencies were being 
obtained already in a number of stations, and that with very 
inferior fuel. If the fuel possessed the same value as that 
taken for calculation purposes by the committee, much higher 
values would be obtained. The speaker agreed with Mr.“ 
Wordingham that the fuel point of view was by no means the 
only aspect. The question was one of the best employment 
of labour, and for practical purposes labour included coal. 
Motive power, even at present prices, represented onlv from 
5 to 10 per cent. of the labour bill. Therefore motive power 
must be supplied in the most available form to reduce labour 
costs. It was impossible to expect improvement in coal 
conservation by distributing motive power in a form that 
the manufacturer did not require. It was clear that the 
question thus resolved itself into a comparison of saving 
labour in getting coal or saving labour in industry generally. 
The electric motor possessed the great advantage of being 
capable of operation by unskilled labour. It would main- 
tain its efficiency if it ran at all. The gas engine would 
only maintain its 90 or 95 per cent. efficiency under very 
exceptional circumstances. Of recent factory installations 
a large percentage had employed electricity, and it was only 
the older factories, where the plant was in existence and 
the money had been spent. where other fonns of motive 
power had been retained. The Coal Conservation Report did 
not suggest that the gas industry should disappear entirely. 
In Chicago, where electricity had been largely developed, 
the gas industry had not suffered. It was to the interest 
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of electrical engineers to encourage the gas industry. Elec- 
tricity would make its way more and more as a distributing 
agent, and better systems of generation might possibly be 
obtained through the medium of gas, but they could not be 
obtained at present except in special cases. The speaker had 
figures of some of the largest gas stations in the world, which 
showed that their efliciencies were not appreciably higher 
than the efficiencies of the best electrical stations. The 
figures were based on actual metered units, not on horse- 
power-hours. Nevertheless, the two industries could be de- 
veloped, and between them could do an enormous amount 
to improve the efficiency of labour, and to reduce the onerous 
part of it. 

Mr. J. S. HiGHriELD said that the two industries should 
certainly understand each other's point of view, and he 
stated that he was one of the few electrical engineers who 
had a joint contract for street lighting with a gas company. 
It was clear from the paper that if thermal efficiency was 
the deciding factor electricity would only be used for lighting, 
but the growth of the industry in a few years proved that 
thermal efficiency was not the main consideration. If efh- 
ciencies of 100 per cent. were assumed, and the prices of elec- 
tricity, gas, and coal were taken as lłd., 4s., and 40s. respec- 
tively, at the expense of ld. electricity would evaporate 
2.36 lb. of water from and at boiling point; with gas 12.9 lb. 
of water could be evaporated for ld., and with coal from 60 to 
70 lb., so that cost was not*the determining factor, or no 
gas would be sold. The speaker noted with interest that 
in all his illustrations Sir Dugald contemplated the replacing 
of gas by electricity, and never the reverse process, and that 
gave him hope for the future. But it was out of the question 
to talk about substituting one for the other; the works would 
continue to exist and grow, to everybody's benefit. Each 
had its particular field—electricity for colliery motors, &c., 
and gas for cooking, for example. If the gas engineer could 
produce a better method of changing the heat energy of 
coal into power it would be all to the good. One of the gas 
engineer's handicaps had been the necessity for the con- 
struction of plant of the very largest size, as under modern 
conditions units of two or three thousand H.P. were not 
suitable. 

Mr. C. P. SPARKS made reference to the figure of 55,000,000 
tons given in the report (section l, sub-section 9) as the 
annual saving in coal to be effected by the distribution of 
power on comprehensive modern lines. A footnote stated that 
no account was taken of possible saving on domestic 
coal consumption as a result*of a comprehensive system 
of electric power distribution, and yet the speaker thought 
that Sir Dugald Clerk had mentioned that the figure 
included a large amount for heating. The estimated saving 
was based according to the paper on 1 lb. per electrical horse- 
power-hour, but the C.C.C.s report gave this figure as 
11 lb., and thus a 50 per cent. error had been made in the 
statement. There was also an error of 1,000,000 tons between 
two references. Electrical engineers were not wedded to any 
particular source of energy, and the speaker stated he would 
be glad if the gas engine could be used to cut thermal losses 
and something like 50 per cent. would be gained straight 
away. Gas was not available for detailed drive in factories, 
and the gas engine was not sufficiently flexible. In Pennsyl- 
vania, where natural gas was available, two of the largest 
and most prosperous electric power companies in the world 
were supplying motive power. With regard to the actual 
eflicieney suggested on page 13 of the paper, it was stated 
that the ratio of thermal efficiency of gas to electricity was 
13.4 to 10.4. Sir Dugald selected a gas engine, and said 
that it would run at 75 per cent. load all the time, but in 
small units this was not an operating condition. Even 
taking his own figures, the difference instead of being 30) per 
cent. in favour of gas, would only be 7 per cent., i.e., a ratio 
of 13.6 to 12.8. Seven per cent. was a very small matter, and 
with modern improvements it was going to be wiped out. A 
direct comparison on a thermal basis was impossible. The 
figures given for lighting gave a small advantage to eléctricity, 
but an analysis of the figures and experience of lighting 
gave a greater advantage than stated. Employing Sir 
Dugald’s own methods, Mr. Sparks calculated the compara- 
tive ratio of consumption as 1 to 2.15 in favour of electricity. 
Electricity, however, was not in direct competition against 
gas except for smal] services. The speaker concluded by 
hoping that the two industries would co-operate to a greater 
extent. 

Mr. W. H. P4TCHELL thought that far too much had been 
made of the so-called '' attack on the gas industry," and Sir 
Dugald had drawn inferences from the report that were not 
actually in it. The committee had recommended the serap- 
ping of existing plant when modern works became available, 
and 55 millions of the 80 million tons of coal per annum 
at present used in this country's industry, would be saved. 
The thermal efficiency of gas works was well known and 
improving, but the thermal efficiency of an electric station 
was also well known, and Sir Dugald Clerk knew that it was 
higher than the average figure taken. For purposes of com- 
parison, Sir Dugald Clerk should have taken 18 or 18.5 and 
not 8.5 per cent. Mr. Patchell referred to the use of gas- 
driven electric power stations by gas works, and quoted the 
reinarks of Mr. Fisher, a gas engineer, on the popularity of 
electricity for lighting and small motors. The speaker asserted 


that the competition of electricity had been the making of 
the gas industry, but there was still plenty of room for both. 

Colonel R. E. B. ORoMPTON spoke of the relative efficien- 
cies of gas and electricity for ordinary heating purposes, and 
came to the conclusion that for purely local heating elec- 
tricity was at an advantage. Col. Crompton then dealt with 
the cooking problem, and deplored the waste of gas by 
servants. He gave an amusing account of a thermal storage 
gas-heating apparatus constructed by Mr. Druitt-Halpin and 
himself, that was so efficient, and took so little gas to heat 
about 16 gallons of water a day, that it did not turn the 
meter. 

Sir Duda, po CLERK, in reply, defended his attitude of alarm 
at the Coal Conservation Committee's Report by quoting 
various parts of the report suggesting the substitution of 
electricity for gas. The only reason that the substitution of 
electricity for gas was assumed in the paper was for purposes 
of calculating the equivalent service to be given. He stated 
that he would make a full replv in writing later. 

Professor SMITHFLLS expressed his thanks for the oppor- 
tunity of discussion given by the Institution, and hoped that 
friendly relations would continue to exist between the two 
industries. 

A hearty vote of thanks was accorded to Sir Dugald Clerk 
and his colleagues for the pleasure given by their presence. 


„TT 
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THE NATIONAL PHYSICAL LABORATORY. 


ANNUAL INSPECTION, 


THE annual visit to the National Physical Laboratory, Ted- 
dington, by the general board took place on June 22nd, when 
Sir Joseph J. Thomson, president of the Royal Society and 
chairman of the board, Sir Arthur Schuster, vice-chairman, 
and other members of the board welcomed a large gathering 
at the laboratory. 

The present director of the laboratory is Sir Joseph E. 
Petavel, K.B.E., D.Sc., F.R.S., who succeeded Sir Richard 
Glazebrook last September. The laboratory is now organised 
in seven departments—physics, engineering, aeronautics, 
metallurgy, electricity, metrology (measurements of length, 
area, volume, mass, and time), and the Wiliam Froude 
national tank for tests of ship models; the physics depart- 
ment includes divisions for heat and thermometry, optics, 
radium and X-ray work, and tide-prediction. 

During the past vear new buildings have been erected, and 
additions to the existing buildings will shortly be erected, 
notably an extension of the engineering department. The 
Admiralty also proposes in future to make fuller use of the 
facilities afforded by the laboratory, and is erecting a building 
for special Admiralty work immediately adjoining it. In- 
vestigations of more general character will be carried out for 
the Admiralty by the labovitory. 

The normal work of the laboratory was displaced during 
the war period by special work required for war purposes. 
A return has now been made by the laboratory to the dis- 
charge of its pre-war functions; there is much leeway to 
be made up, and the large amount of routine work that is 
undertaken to some extent hampers original research, but it 
is understood that the inatter is receiving attention, and it. 
is hoped to solve the present difficulty. 

The apparatus and experiments shown in the different 
departments included many items of interest, and one wished 
for more time in which to make a more extended inspection 
of the various features of interest. 

In the engineering department apparatus for carrying out 
tests on the fire-proofness of magnetos was on view, as well 
as an interesting new fatigue testing machine for reversals 
of direct stress by means of an alternating magnetic flux. 
The reversals per minute reach 2,000, and the range of load 
of the machine shown was plus or minus 0.75 tons. The 
machine was constructed by Messrs. Brunton’s, Ltd., to the 
design of Dr. B. Haigh. 

In the electrotechnies building of the electricity depart- 
ment experiments on moulded insulators to determine the 
electrical strength and mechanical stiffness at different temi- 
peratures, as well as standard a.C. measuring apparatus. 
and the calibration of a voltmeter up to 100,000 volts, were 
seen. Measurements of the illumination given by coal-miners' 
lamps, experiments on ship's navigation lamps with regard 
to the design of lenses and the colour of side lamps, standard 
lamps so designed that the filaments are all in one plane, 
together with the measurement in candles per unit area of 
luminosity of radium-painted dials were demonstrated. 

Manganin made in the laboratory with curves of tempera- 
ture coefficient of resistance were exhibited in the direct- 
current division. Also a selenium cell current regulator was 
seen in operation. "This device operates by means of a epot 
of light falling on to one of two selenium cells, the latter 
being made to increase or decrease the current as the case 
may be. The instrument worked in conjunction with a new. 
generator which has recently been installed for testing pur- 
poses. It has an output of 5,000 amperes at 19 volts, and 
consists of two generators and & motor to drive them, all 
three machines being coupled together on one bedplate. A 
separate exciter is installed. 
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At Bushy House an Abraham block multi-vibrator for the 
absolute measurement of wireless frequencies, 
Board of Trade standard instruments and apparatus for 
absolute electrical measurements, were on view. 


was also demon strated. 


In the wireless hut in the meadow, methods of determin- 


ing the characteristics of valves, and of measuring the effi- 
clency of a transmitting valve and the amplifving power of 
valves at audible frequency were shown. 
able to hear the reception of wireless telephony and tele- 
graphy from the Marconi station at Chelmsford and from 
Burlington House, London. 


— 


Current Density in Wires at High Temperatures. 


Can you, or any of your readers, tell me why it is not 
considered to be in accordance with orthodox theory to assert 
that the physical Stability of a wire, heated by means of 
electricity, is affected by current density as well as tempera- 
ture; 

Can it be that the eflect of current density has hitherto 

n regarded as negligible owing to non-appreciation of the 
enormously high value to which current density may attain 
in small wires at very high temperature? 

. Let us take, for example, the question of current density in 
Incandescent lamp filaments, and we find that it is of an 
unexpectedly high value. I say unexpectedly advisedly, be- 
cause I have asked men who should know the true value 
to guess what 1t is in the case of an ordinary 200-volt, 40-watt 
tungsten filament lamp, and have never been able to obtain 
a higher guess than 16.000 amperes to the square inch, 
whereas the actual value is about 250, 000 amperes to the 
Square inch. 

In heating apparatus, current densities up to and exceeding 
40,000 amperes to the square inch are in accordance with 
everyday practice. 

I suggest that the effect of such high current densities on 
the “lite” of hot Wires should be made the subject of 
exhaustive discussion and research, and that it is really 
contrary to orthodox theory (as to the conditions produced 
during | the passage of electricity through a conductor) to 
maintain that the value of the current density is a quite 
unimportant factor that can be safely disregarded. 

It may well be the controlling factor as regards the different 
results attainable with Wires of small and large diameter, 
respectively, in which latter, under otherwise equal condi. 
tions, the current density is relatively low. 

| C. Orme Bastian. 
London, W. 


June Ath, 1999. 
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Power Development in U.S.A. 


Your issue of June 18th contains some statements which 
hardly do you justice ag the leading organ of the electrical 
trades, for your recent improvernients, on page 779, and 
. à novel scheme ” on Page 7%, really, to use a Vulgarism, 
have whiskers on them. 

It may interest you to know that the pawl starting device 
described as a recent magneto improvement Was used on 
the old Mark I tank in 1916, and had been in existence for 
soine time previous to this even. A more positive and 
better idea was used in the later improvements in tanks. 

May l point out also that the principle involved in the 
"novel scheme”? embodied in the American power etation 
design has been in use at the Formby power station of the 
Lancashire & Yorkshire Railway Co. for the past ten years. 
But we went one better: we used tle total condensate and 
Jeed water as circulating water for the auxiliary condenser, 
and have a syvstein of auxiliary. feed heating really without 
an air pump, yet work on à l5 in. to 20 in. vacuum. 

We originally installed. the complicated surge tank method 
described in your article on page 197, but scrapped it for 
something simpler. 

Referring back to page 770, vou say that it was claimed 
that the kilowatt-hour could be generated with à consump- 
tion of less than 1.5 lb. of good coal with generators of 60,000 
to 19.000 KW.” and your following remarks convey the im- 
pression that this comes as a startling fact. If it is not 
generally known, J may tell you in all seriousness that we 
in England hope to generate the kilowatt-hour on 1 lb. of 
good coal with turbines one-sixth of the American sizes. 

The “ house ” turbine idea and high pressure economiserg 
Will not. I venture to state, become standard on this side 
of the pond. We. have something better. 


Perhaps our American friends will let us know if the man 
who opens the ash 
translated into American language, a ‘ breath 
box," or perhaps the remainder of the article will describe 
the system of remote control With biased relays necessary 
to prevent this man from becoming asphyxiated. 


A. E. Carr, 
Superintendent Engineer, 
| L. & Y. R. Power Station. 


Formby. i 


June 21st, 1990, 
[With regard to the magneto improvements, the remarks 


stated, on the authority of Messrs. A. P. Young and H. 
Warren in the Proceedings of the Institution of Automobile 
Engineers; if we cannot trust the experts, to whom shall we 
turn for guidance? Many improveinents that were made 
during the war were kept secret, and are only now attaining 
publicity, so that they justly rank as novelties to the outer 
World. As regards practice at the Formby power station, 
httle publicity has been given to its operations, and we cannot 
be expected to know as much about It as the superintendent 
engineer; when we visited the plant at its opening in 1904, it 
was by no means in advance of current practice eisewhere. 

With regard to the proposed generation of a kilowatt-hour 
with one Ib. of coal, we congratulate Mr. Carr on this (pro- 
spective) success; we, also, " *iope " to see it done. In the 
meantime Mr. I. V. Robinson in his paper on Power Station 
Design in Relation to Thermal Efficiency at the I. M. E. A. 
Convention states the following conclusion: "'Lhat a maxi- 
mum consumption of 20,000 B. TI. U. per unit generated be the 
objective in large stations. His paper represented the Vlews 
of some ten British turbinennakers; and the objective to be 
aimed at is given as 20,000 B.TH.U., which is practically 1.5 lb. 
of good coal (13,500 B.TH.U. per Ib.). It is well known that 
the size of turbine, above 10,000 or 15,000 KW., makes little 
difference in the economy. But Mr. Carr seriously hopes that 
Mr. Robinson's present ideal will be beaten by one-third in 
this country—it is a bold forecast. We sincerely hope that it 
will be justified by the event. EDS. Erec. Rev. | 


— — 


Direct Current Compared with Three- Phase Current for 
Driving Steel Works Plant. 

Under the above heading an extract from a paper read 
beiore the irou and Steer Institute was published in the 
June İlin issue ol your Journal. zue autnor, watst treating 
the subject in a Very Inveresung iuanner, appeared wo have 
4 Dias in favour ol D.C. driving, Wicd led nin to include 
In his general depreciauon ol A.c. driving ian), cases Where 
that method can Luly Jusuly its use. 

It cannot be granted, at tne outset, that owing to the rela- 
tively siuall areas covered by iron and steel Works, the ques- 
uon Of the greater ease of fiansiuissiun of A.C. power 18 01 no 
great Lnpoitance. Ilie growing popularity of A.C. power, 
tue large number of central stations Which supply it, its 
advantages trom the point of view of peneration, uvranstinis- 
sion and distribution, and the saving in the cost of installing 
rotary converting plant, are alone sulticient to make the 
steel, works engineer fully explore the possibilities ot Ae: 
driving before rejecting it for D.C., and these possibilities 
are 1n certain Instances such as fully to warrant its adoption. 
1n many cases, barticularly when used in conjunction with 
Up-to-date auxiliaries, the a.c. drive 1s undouotedly to be 
prelerred, even apart Irom the considerations touched on 
above. 

ln making comparisons of the types of drives to be adopted 
for rolling mills, each case must De treated on its lnerits, 
since in no other class of drive must more varying conditions 
be met. The writer ot the paper reterred to above makes 
à comparison in the case of a merchant mill between a D.C. 
motor rated at 1,900 H.P., full load speed 150 R.P.M., and an 
induction motor of the same rating and synchronous Speed. 
‘Lhe speed of each motor ls supposed to be reduced so as to 
drive the mill at 115 R. P. M. ‘Lhe speed reduction is effected 
In the case of the Induction motor by inserting resistance 
in the rotor circuit, and the author points to the large speed 
Varlation and inefficiency of the induction motor under these 
conditions. 

Does this necessarily condemn the A. C. drive? Surely it 
only emphasises the fact that an unsuitable method has been 
used to obtain the desired speed reduction. ‘There is on the 
market a perfectly reliable and simple equipment by the 
use of which the main motor speed can be reduced to the 
required value at no load, the speed drop on load being only 
some 8 to 10 per cent., such as is necessary to obtain stored 
energy froin a tly wheel. Moreover, this speed reduction can 
be obtained with a loss of only 24 per cent. to 3 per cent. in 
overall etliciency. The use of this equipment has the further 
advantage that the power factor of the main motor can be 
Nuproved to unity on full load, and maintained at a hich 
value on overloads and light loads. The overload capacity 
of the main motor is thus maintained, and does not fall off 
as in the case where a permanent resistance is used in the 
rotor circuit. This eliminates the argument that a smaller 
capacity motor can be installed if a p.c, drive is adopted, 

The speed variation obtainable by using this equipment 
depends on the frequency of the supply. On a 35-evele supply 
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a speed variation of 75 per cent., and on a 50 Cycle supply a 
variation of 46 per cent. can be obtained. The equipment 
referred to is small and comparatively inexpensive. Assum- 
ing the works obtains its supply from an outside source, that 
supply will be 4.c. in nearly every case owing to the lower 
cost of transmission. If power is generated in the works 1t 
wil again—if turbines are installed— probably be a.c. In 
both these instances the cost of an A.C. drive with auxiliary 
speed regulating apparatus will be lower than that of a D.c. 
wotor and rotary converter. 

Where extreme speed variations are required, as in the 
example given of a 400-H.P. motor operating between 60 and 
24) K. P. I., the D.C. drive is, of course, to be recommended, 
hut even Ds a motor of large and expenslve design would 
he required to give the desired speed range. This is, further- 
more, a particular case, and not one: on which to base a 
comparison. One would be ill-advised to adopt an A.c. drive 
in this case, just as in the present stage of development one 
would not use an ac. drive for a reversing mill. Other 
extreme cases entirely in favour of the 4.c. drive are as easily 
found. Such is a continuous wire mill, where the a.c. drive 
is to be preferred from the point of view of simplicity of 
design and first cost. 

If the nature of the rolling operation 1s such as to neces- 
state close speed regulation, then the a.c. drive is the more 
suitable, since. the speed variation of the induction motor 
with no external resistance added to the rotor circuit is less 
than that of a D.c. motor of similar speed and .power. It 
chould be noted here that close speed regulation is not con- 
sidered safe practice in the case of D.c. motors, which have to 
deal with varying and suddenly applied loads. To obtain 
it the motor must be either of very large capacity, or else 
be differentially compounded, with attendant dangers in the 
case of excessive overloads. 

It is again quite good practice &o use the induction motor 
drive for that class of mill where the load is of the nature of 
eudden peaks lasting for, say, a few seconds, such as the 
case illustrated in fig. 1 of the article referred to, and where 
speed variation 1s not required other than to utilise flywheel 
energy, and so smooth out peaks in the demand on the supply 
system. Here external resistance in the rotor circuit is used, 
but this resistance must be only that necessary to reduce 
the peak to a predeterinined value. This can be done satis- 
factonly by means of a slip regulator of the contactor type. 
This tvpe of regulator is automatic and extremely rapid in 
its action, the magnetically operated contactors opening or 
closing, and thereby altering the amount of resistance in the 
rotor circuit in the fraction of a second. 

The author of the article dismisses this class of regulation 
with the reinark that it is too slow in action to be of value, 
but he doubtless has the sluggish and jerky liquid slip regula- 
tor in mind, and it is only necessary to see the contactor 
type at work to appreciate its rapid action. The regulator 
is usually designed to combine the duties of starter and 
slip regulator, and the contactors can be set to operate at 
any desired current to limit the demand from the supply to 
some predetermined value both whilst starting and regulating. 

Greater efficiency is obtained because the resistance in 
circuit at the beginning of a pass is small. In the event of 
leads occurring of small amount or short duration, a small 
amount of resistance will be inserted in the rotor circuit. 
After the load is removed the motor will attain its maximum 
speed more rapidly if used with the slip regulator than if 
usd with a permanent resistance, because as the motor 
speeds up the contactors close and maintain the torque at 
a high value. 

Many general statements in the article, other than those 
referred to above, can be shown to be correct onlv in par- 
ticular instances; but perhaps enough has been said to show 
that the question whether D.C. or A.C. is the better system for 
rolling mills depends on the circumstances of the case. It 
may at least be said that a bias towards the D.C. system is 
unwise, and this will be endorsed by experienced steel works 
engineers, and also by experts in the employ of those manu- 
facturing concerns which, making all types of electrical 
machinery, naven in consequence no “predilec tion for anv. 


R. S. Jones. 
Rugby. 
June Ast, 1920. 


Non-union Labour and Supply Undertakings. 


I do not know whether the electric supply industry fully 
appreciates the seriousness of the proposal made in Mr. 
Webb’s letter dated June 14th which was published in vour 
issue of the 18th. In this letter it appears that the members 
af the electrical trades and other unions in the emploW of 
electricity undertakinus may refuse to connect up work done 
by non-union labour in the Greater London area. This pro- 
poal may fairly be reckoned to be a challenge from the 
Electrical Trades Union to the emplovers. The issue is not 
between the electrical undertakings and their own employés, 
but between the unions and another branch of the industry 

altogether. In other words. the unions calmly propose to 
use the undertakings to enforce their claims in matters in 
which the undertakers themselves have not the remotest 
interest or. control. - 
at stake. 


There is here a most important principle 
„If the unions are allowed to use the electrie supply 
undertakings in- one quarrel, they would in another, and no 


one can say where it will stop. Certainly the matter is a 
very serious one, and deserves the earnest consideration of 
the industry. There should certainly be a clear-cut policy. 


e Electric Supply. 
June Doth, 19%). 


Cable Fault Localisation. 


In the Bevin dated June 4th, there was published a most 
instructive article by Mr. Edward Raymond-Barker, referring 
to a recent cable fault problem submitted by the writer, 
under the pseudonym " Kon Denser." The fault as found 
by the writer suggested a very interesting problem, and the 
actual localisation was not so simple as 1t appeared to be. 
Two single V. I. R. 7/14 S. W. G. cables, each 100 yd. long, 
were laid in single glazed-ware troughing, filled in with pitch, 
and covered with red tile. At S p.m. on April 23rd, dis- 
continuity oceurred on one of these cables, and the following 
afternoon the writer was requested by a friend to have 
a go at the localisation of the break. 

On arriving at 3 p.m., the writer, testing with the ‘ Meg- 
ger," found continuity on both the cables; the insulation 
resistance between each cable and E was 60,000 ohms, and 
between the cables also 60,000 ohms. Putting 100 volts 
across one end of the cables, and a carbon filament lamp 
across the other ends, only a very dull glow was noticed. 
'Then replacing the carbon lamp with a metallic filament lamp, 
a much brighter glow was obtained. Shorting the terminals 
of the lamp, whilst it was burning, did not blow a õ-amp. 


CABLE UNDER TEST. 


199 v. 


€ 


Two SiNcLE 7/14 V.I.R. CABLES IN GLAZED TROUGHING, 
FILLED IN WITH PITCH. 


fuse. This was sufficient proof that the fault was of a high 
resistance. | 

The difference in temperature between 8 p.m. the previous 
day and 3 p.m. the following day was sufficient to expand 
the copper strands of the cable to test out to continuity, 
and this was rather a rude shock to my friend, who always 
tested out a discontinuity the previous evening. There being 
no earthed sheathing, as surmised by Mr. Raymond-Barker, 
and as shown in the sketch accompanying his article, 1 
decided to resort to the inductive capacity test. On the spot 
Wa» a stand-by house battery of 100 volts, so I was able 
to get any testing voltage from 2 to 100. In my mind I 
diagnosed the fault to be as shown in the accompunving 
sketch, one cable being broken and bared at x, and the other 
one bared at Y, giving me the constant test reading of 60,000 
ohms. I found that I got the best results by using the full 
voltage obtainable, namely, 100 v., and a d’Arsonval galvo, 
along with a highly insulated tapping key. I did not trouble 
about the actual capacities in terms of microfarads, simply. 
jotting down the actual discharge throws in terms of scale 
divisions. The first attempts were very misleading, there 
being . inconsistency in repeated discharge throws until the 
fault, regarding its constitution as a condenser, settled down. 
The sketch submitted by Mr. Raymond-Barker would not 
have been of any use in this instance. Keeping the testing 
voltage, test lead, galvo, and earth leads constant, I obtained 
consistent inductive capacity discharge throws from point 
A, then D, then B, then c, then from 4, with D and c coupled, 
and then from c with a and B coupled. Working upon these . 
caleulations I made out the fault to be 90 ft. from c. Upon 
digging up, and chipping out the pitch, the fault was found 
to be exactly as shown in the sketch. The pitch had not 
been properly heated, it had the appearance of having been 
laid in flakes; water had found its way into the cable, and 
a small pocket of copper sulphate enclosed the fault at x, a 
most beautiful high resistance job. By 6 p.m. the same even- 
ing the plant was running on load again, the fault having 
been repaired. I was rather of the same opinion that Mr. 
Raymond-Barker holds, that a single cell giving a low testing 
voltage would give the best results in this type of test, but 
I found that this did not pan out in actual testing. The 
method suggested in the latter part of Mr. Barker's article 
would work out quite well, giving a much quicker result. 
Farthing the sound cable would be similar to. earthing the 
sheathing wires of an armoured cable, the condenser effect 
being set up between the broken ‘ends of tbe faulty cables, 
through the pitch, rubber covering of the sound cable, and 
the earthed core of the sound cable. This would constitute | 
a somewhat similar condition to that used bv the writer in 
his tests, the difference being that the capacity of the fault 
would be greater than in the writer’s test, owing to the 
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eound core being dead earthed, against its being 60,000 ohnis. 
The more one looks at the simple sketch, the more numerous 


do the different condenser effects become apparent. Each. 


of the seven strands of the broken cable, at either aide ot 
the break, was eaten away to the very finest needle point. 

I wish to thank Mr. Raymond-Barker for his great kind- 
ness and the interest he took in my problem, although I had 
found and localised this fault & week before the editors so 
kindly published his article in the REvigw. The conclusion 
I came to was that in order to localise a fault of this de- 
scription, all apparatus, voltage. leads, earth connections, 
must be kept constant when testing from different points. 


T. D. Spark, A.M.I.E.E. 
Whitehaven. 


—————P Pr 2 


LEGAL. 


MARCONI'8 WIRELESS TELEGRAPH Co. v. HAMILTON. 


THIS case was mentioned to Mr. Justice Astbury in the Chan- 
'cery Division on Friday, June 25th. 

Mr. Hoaa, K.C., said he had a motion on behalf of the 
plaintiffs to continue an injunction that was granted ex parte 
in the previous week by Mr. Justice P. O. Lawrence to re- 
strain the defendant from publishing certain documents con- 
trary to the terms of an agreement in writing entered into 
by him. An affidavit had been filed by the defendant, who 
now appeared in person. 

Mr. Justice AsrBUnY: [ am interested ir a company that 
used to be connected with the Marconi Co., but it 1s no longer 
connected with it, as far ag I know. I do not know whether 
anyone objects to my hearing the motion. His Lordship 
asked the defendant whether he objected. 

Mr. HaMiLTON said he had not had an opportunity of 
instructing counsel, but he had a written statement which 
he wished to submit, and which dealt with the matter his 
Lordship had raised. 

Mr. Justice Astbury was handed the statement. which 
he read and gave to Mr. Hogg, saving it might amuse 
as well as interest him. There were statements in the letter 
which were wholly untrue as far as his Lordship was con- 
cerned, but in the circumstances the parties had better get 
another judge to hear the motion. 

Mr. Hogg read the letter, and said he appreciated what 
his Lordship said; it did both amuse and interest. 

His Lorpsuip: There is a suggestion of guilt, and things 
of that kind, but it is absolutely false. 'There was a time 
when I had an interest in the American Marconi Co., but 
I understand that has now ceased. I.do not know much 
about it. His Lordship asked the defendant if there was anv 
other judge in the Division that he happened to have an 
objection to. 

Mr. HAMILTON said he had no objection to his Lordship 
hearing the motion. He wished to cast no reflection on hia 
Lordship. The information in the letter was conveyed to him, 
and he thought he ought to show it to the judge. 

His LonpsHiP: After reading that letter, I shall decline to 
hear the motion. His Lordship said he would ask Mr. Justice 
P. O. Lawrence to hear the motion, and left the court to 
speak to that judge. On his return, he said Mr. Justice 
Lawrence would be pleased to hear the application nomin- 
ally " for him. 

Later in the day Mr. Hogg renewed his application before 
Mr. Justice Lawrence. He read an affidavit in support of 
it, which stated the facts relating to the action which Mr. 
Hamilton brought against the companv in 1913, when he 
recovered a sum of money. Later on he started fresh pro- 
ceedings, and as the companv were anxious to get on with 
their business, in May last thev made the agreement with 
Mr. Hamilton which was the subject of the present applica- 
tion. This agreement recited the facts that he had referred 
to. and there was the payment of a sum of monev, and a 
release of all claims by the company or Mr. Isaacs against 
Mr. Hamilton, and a release bv Mr. Hamilton. The latter 
was to discontinue the Tsaacs action. and not to bring any 
more actions, and there was to be a withdrawal of all charges. 
Paragraph 6 stated that Mr. Hamilton. would not in anv 
wav molest Mr. Isanes nor interfere with or do anything 
prejudicial to the business of the company, and it was pro- 
vided that Mr. Hamilton was not to be prevented from enter- 
ing other service. At the same time Mr. Hamilton covenanted 
that he would not at any time directly or indirectly produce 
to anv person anx of the documents or correspondence con- 
nected with the action. 'The money, said counsel, was paid 
on May 3rd, and on the same dav Mr. Hamilton wrete to 
the company asking them to emplov him.  Thev refused, 
and a correspondence followed in which Mr. Hamilton spoke 
of the necessity of putting his position right. and said he did 
not see how he could re-establish his reputation without 
making a public explanation of the whole matter, including 
the terms of the agreement of Mav 3rd. He said in another 
letter that he proposed to submit all the particulars to every 
member of the Marconi Co. 

Mr. Hamitton told his Lordship that he had not broken 
the terms of the agreement, nor threatened to act in violation 


of its terms, nor did he desire to act in that way. He said 
he contended that under that agreement he had not under- 
taken not to disclose the documents, and he believed that 
he was entitled to do that so long as he did not go beyond 
the stipulations in the agreement. 

His LoRDpsHIP: You are not to publish any of the docu- 
ments relating to the case. Will you give an undertaking 
until the trial of the action? 

Mr. HAMILTON eaid there was a meeting of the shareholders 
of the company on Tuesday, when he wished to make ex- 
planations of the matter to the other shareholders. If he 
was debarred from doing that he could do nothing for twelve 
months. He asked to be allowed to read an affidavit he had 
prepared. 

Mr. Hodd said from what he had seen of it, this affidavit 
referred to the very matters which were the subject of the 
ez parte injunction. 

Mr. HAMILTON: The application for the injunction was 
made in open court, and I wish to read my affidavit in open 
court. I have been charged with dishonourable conduct. No 
RANT: stand under that, and I trust doall I can to vindicate 
myself. 

His LoRpsHiP: You are not allowed to do that which you 
deliberately agreed not to do. 

Mr. HAMILTON : I am a shareholder in the company, and 
as such I consider that the agreement was made with me 
and the other shareholders. I submit, therefore, that I am 
entitled to make explanations to the shareholders at the 
meeting on Tuesday. 

His LonpsniP : I am afraid you will find yourself in prison 
if you disclose to anybody anv of the documents concerned 
in this matter, whether they are shareholders in the company 
or not. 

Mr. HaMiLTON : But I contend that no court in the world 
can debar me from clearing my character. 

His LoRDSHIP: I am not going to trv the case on this 
oe I am going to keep matters in statu quo for every- 

V. 

Mr. Hamitton: Amı I to understand that I am not to go 
to the meeting on Tuesday? 

. His LonpsnriP: If you do go you are not to go counter to 
the agreement. 

Mr. HAMILTON : Shall I be unable to tell the shareholders — 

His LonpsniP: You would be well advised not to tell them 
anything. He asked if he would be willing to give an under- 
taking if there was a speedy trial of the action. 

Mr. HAMILTON said he would do so if he had an early 
opportunity of clearing his character. 

His LonpsHrP thereupon said that upon this undertaking 
he would order a speedy trial of the action, and gave libertv 
to SURE &de to advance the hearing when the case was 
ready. 


OsRAM-ROBERTSON Lamp Works, Ltp., . THE PUBLIC TRUSTEE 
AND ANOTHER. 

In the Chancery Division, on Tuesday, Sir Arthur Colefax, 
K.C., applied to Mr. Justice Russell to take this case on 
Friday. He said the question to be dealt with related to 
patents which were German-owned at the outbreak of war. 
and the Public Trustee's position was that the plaintiffs had 
got to make out their case. One of the difticulties of the case 
was that an important witness had to go abroad at the end 
of the week. 

His LORDSHIP said it would be in the list for Friday morn- 
ing (to-day). : 


WALKINGTON c. HOWARD ELECTRICAL Co. 


AT the Notts Assizes, Arthur Walkington, an electrical 
engineering traveller, of West Bridgford, was awarded 
£57 and costs against the Howard Electrical Co., of Notting- 
ham, for wrongful dismissal. Plaintiff's case was that he was 
engaged in February last vear as a traveller at £3 a week 
and commission, and he duly carried on until September, 
when he was dismissed without notice. He claimed three 
months’ notice. The defenee was that he left of his own 
accord, and that he had drawn in advance of his commissions 
account by £63, but this was disputed. Judgment was en- 
tered, as stated, for two months’ salary with agreed com- 
mission. - Shec/licld Telegraph. 


ELECTRICIANS AS COURT ASSESSORS. 


Ix the City of London Court, on Monday. before Assistant 
Judge Jackson, Mr. Arthur Dunkley, trading as the City 
Electrical Plant Co., 31, Barbican. claimed £53 against Semco, 
Ltd., 19 and 20, High Street, Shoreditch, tor electrical work 
done. There was a counter-claim for £64. Defendants said 
that the work was done so negligently and improperly that 
it was of less value to them than the amount claimed by £64. 
They also said they had suffered damage by the plaintiff's 
breach of contract to repair several motors, a ship's oscillat- 
ing fan, a 4-H.p. fan motor, &. They alleged that the arma- 
ture and brush rocker tests were weak, the fields showed 
a dead earth, and workmanship was bad, and the wires used 
were faulty. The bearings had to be rewound and' rebushed, 
the armature was so unskilfully repaired that it struck the 
pole pieces, and the motor ran bad]y for a short time. Scrap 
petal: and lead wire Were used inetead of white metal lining, 


Pe 
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and the bearings had to be relined. An amended counter- 
(daun Was filed increasing the amount to £133. 

Mr. WALTER STEWART, plaintiff's counsel, said there was no 
justification whatever for the defendants’ counter-claim. 
There would be many electrical details to go into, and he 
wondered if the learned judge was familiar with such matters. 

The ASSISTANT JUDGE said he was quite ignorant of elec- 
trical affairs. 

Mr. STEWART said he found some difficulties, although he 
had had some practical experience. The counter-claim in- 
volved the consideration of an inmense amount of detail. 

The ASSISTANT JUDGE felt that the case ought to go before 
a nan who thoroughly understood electrical business. 

Mr. STEWART did not see how a judge, unassisted by an 
electrical engineer as an assessor, could deal with the case. 

Mr. SaMUEL Duncan, defendants’ counsel, was not in favour 
of the principle of substituting experts for judges. There was 
hound to be & certain amount of technical evidence. 

The ASSISTANT JUDGE was sure of that. 

Mr. STEWART suggested that if there was any point on which 
the judge needed the services of an assessor, the parties would 
be quite willng that he should speak privately to some inde- 
pendent electrician. ) 

The ASSISTANT JUDGE was sure it would be more satisfactory 
to refer the case to an electrical engineer. 


Mr. STEWART remarked that the counter-claim had been. 


filed without regard to the well-known authority of Hadley 
r. Baxendale as to the remoteness of dumage. He could not 
trust an electrical engineer to arrive at an accurate conclusion 
as to the remoteness of 1 

The ASSISTANT JUDGE offered to reserve all those questions. 
He would apply to the president of the Institution of Electrical 
Engineers to nominate someone. | 

Mr. STEWART was anxious to minimise expense. Tt would 
he disastrous if the case ran on for davs, as the assessor's fees 
mizht then come to more than the claim. 

The ASSISTANT JUDGE did not think a very eminent man 
was necessary. One wanted a thoroughly practical man who 
understood his business. He thought he could hit on someone 
who would not charge a heavy fee. 

Mr. STEWART suggested that they could reduce the scope 
of the reference. 

The Assistant Jupce did not think that would help. It 
would only lengthen the case. 

uif Descan: Short cuts generally involve the longest way 
rTonnda. 

The AsstsTANT JUDGE concurred, and said the case would 
54 referred to an electrical engineer to be nominated by the 

urt. 


REVIEWS. 


By H. F. BULMAN. Pp. 


Coal Mining and the Coal Miner. 
Methuen & Co., Ltd. 


338, 19 illustrations. London : 
Price 15s. net. ` 


This is really a delightfu! book; and coming at a time when 
most men’s minds are more or less perturbed about the coal 
question, and the rights and wrongs of the miners’ claims, 
it is refreshing to read something devoid of exaggeration and 
prejudice. 

The author has a life-long experience cf bis subject, and 
throughout the book there runs a deep sympathetic feeling 
for the miner and his work. As he tells us in the preface: 
Having been a colliery manager and a director of colliery 
companies, and having lived for many vears amongst the 
working miners. the writer knows and appreciates their work 
and their sterling qualities. Certainly they deserve to be 
well paid, well housed, and not overworked." On the other 
hand, the book was written before the Coal Commission 
commenced its novel proceedings—and it may perhaps serve 
as a useful corrective to some erroneous ideas which have 
ansen from the proceedings of the Coal Commission." Had 
the book been written for this special object it could not have 
served its purpose hetter. 

The book is divided into some twenty chapters, dealing 
with labour in mines, wages, disputes, accidents, science and 


electricity in mining, the value and extent of our coal re- 


sources, legislation, distillation, and the economical use of 
coal, investment of capital, rescue work, and last, but not 
least. miners’ houses are ver fully dealt with. [t max be 
remembered that at the Coal Commission Mr. Smillie said 
a lot about miners’ houses, and on this point Mr. Bulman 
savs in his preface: The miners’ representatives on the 
Coal Commission did their best to create prejudice very 
unfairly against colliery owners, by blaming them for the 
bad bousing of miners. The truth is that collierv owners. 
most of whom. it should be remembered. are small share- 
holders. have done more than mast eniplovers to provide 
houses for those they employ. It was given in evidence 
hefore the Coal Commission that during the ten years 1904-14, 
there was spent in purchasing or in building, or in improving 
miners’ houses in Durham and Northumberland, 22.567 000. 
In Chapter XX the question of houses is very fully dealt 


with, and illustrated with plans and photographs, which might 
of considerable interest to some of the miners’ leaders, as 
well as to the ordinary man in the street, who hears 90 much 
on one side but eo very little on the other. 
Then with ergard to wages, we learn that the effect of 
the Minimum Wage Act has been to raise miners' wages by 


„an amount variously estimated at £1,000,000 to £2,000,000 a 


year. Coal hewers in County Durham were earning eight 
shillings a shift of seven hours in the year 1913, or working 
full time of eleven days a fortnight, a hewer could earn 
£4 8s., or £2 4s. per week. Working full time, his hours of 
work are 77 hours in the fortnight. Thus his working hours 
amount to 23 per cent. of the total hours in a fortnight, and 
for 77 per cent. of his time he is free to do as he likes." Jn 
1918 wages had risen to over £4 per week for the highest-paid 
class as a minimum, and have continued to rise ever since 
with the price of coal, On the other side, dealing with 
capital, the author shows that the yield in profit to the 
shareholder is about the least in any industry, and puts it 
at about 5 per cent. The estimated cost of producing 
192,000,000 tons of coal during the vear ending July 16th, 
1990, which has been eupplied by the Government to the 
House of Commons, allows for labour £210,250,000, and for 
owners’ profits £12,500,000, out of a total cost under all heads 
of £281,950,000. According to these figures labour gets 74.7 
per cent. of the total cost, and capital only 4.4 per cent. 
We might go on making interesting extracts from other parts' 
of the work, especially those dealing with the miner and 
his work," and '' trade unionism ’’: but not only would this 
be unfair to the author, we should in addition fail to give 
to the reader the impression of truth and sincerity of the 
information given in its pages, the value of which cannot 
he estimated to those who are anxious to pet at the real 
tacts of this most interesting question. It is a book which 
we hope will be widely read and discussed. 


The Principles Underlying Radio Communication. Radio 
Pamphlet No. 40 of the U.S. Army, Signal Corps.. 
Washington: Government Printing Office. Price 55 cents. 


This is & very complete and taking little volume prepared 
by the Bureau of Standards, under the direction of the chief 
signal otficer of the U.S. Army, training section. It therefore 
has an official standing, and it would be unfortunate if it 
were otherwise than a praiseworthy production. With a 
few exceptions tue information contained ig sound and reliable. 
It is certainly worth much more than the 55 cents for which 
copies can be obtained from the Government Printing Office 
at Washington, D.C. As stated in the preface, the book 
presents briefly the basic facts and principles of electro- 
magnetism and their application to radio communication. It 
is intended to suit students who have had very little mathe- 
matical training. Some 355 pages with 238 illustrations are 
comprised, and the book is thoroughly well got up. 

After a careful perusal of the book the reviewer is of 
opinion that some improvement could be effected in the 
method of treating the principles of electrostatics. The sub- 
Ject is of considerable importance in radio work, but it is 
dismissed in a comparatively brief section. For some reason 
magnetics are almost invariably dealt with in a much fuller 
way in books of instruction, magnetic lines of force and 
magnetic flux being quite adequately treated. There is no 
obvious reason why electric lines of strain and electric flux 
should not be just as fully explained. Some of the statements 
made show that the author or authors are imbued with many 
of the prevalent fallacies; thus, the upper regions of the 
atmosphere are definitely “fairly good conductors” owing. 
to ionisation, while clouds and other meteorological con- 
ditions” would cause great variation in the sharpness of the 
conducting boundary. As in most American text books the 
electronic theory of currents is accepted as an indisputable 
fact. An explanation of the mechanism of radiation from an 
antenna on the moving lines of strain view is attempted, 
but is rather laboured and unconvincing. It is suggested by 
the reviewer that the method of explanation, though it may 
apply with some degree of accuracy to effects taking place 
bevond a quarter wave length radius from the oscillator or 
antenna. does not apply in its simple form within that dis- 
tance. "The explanation of the mechanism of reception given 
is similarly unsatisfying. The cutting of an antenna by a 
magnetic field does not convey an adequate idea of the drain- 
ing of energy from the parts of the dielectric medium within 
its reach. Tn section 159 buzzer transmission for short ranges 
is referred to. but it is very doubtful whether the scheme of 
buzzer transmission shown could be made to operate over 
anv useful distances. The method shown depends on the 
charging of a minute condenser to a few volts. In practice 
it is very much better to shunt the huzzer coils and rely on 
breaking a considerable current which is caused to pass 
through the inductance coil of the oscillatory circuit. The 
considerable magnetic energy then liberated starts the effec. 
tive oscillations and radiations. Exception could also be taken 
to several of the statements and explanations referring to 
continuous wave apparatus. Whilst considerable improve- 
ment is possible in the character of the information contained, 
yet on the whole the book is a very creditable and valuable 
production.—J.E.T. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serton-Jones, O'DFIL AND 
; TEPHENS, Chartered Patent Agents, 28, High Holborn, London, W. C. I. 


1920. 


16.016. Electrical accommodation denoting cabinet.“ P. A. Tillinghast. 
June 14th. 

16,094. '' Arrangements for coupling two alternating-current electric systems 
in parallel." Ateliers de Constructions Electriques du Nord et de l'Est. June 
14th. (France, January And, 1914.) 

16,048. Connection boxes for electric conductors." J. M. L. Slater and 
R. Wightman. June 14th. 

16,040. Intercommunication telephones.’ 
J. C. Wrighton. June 14th. 

16.050. Switch devices for telephone apparatus." Edison Swan Electric 
Co. and J. €. Wrighton. June 14th. 
16.051. Telephone apparatus.“ 

Wrighton. June 14th. 

16.054. Coil ignition apparatus for internal-combustion engines." D. A. V. 
Rist. June l4th. i 

16.064. '' Production of high unidirectional voltages from an alternating 
voltage. Siemens-Schuckertwerke, June 14th. (Germany, May 15th, 1918.) 

16.066. Reduction of inductive effect of telegraphic currents.“ Siemens & 
Halske Akt. Ges. June l4th. (Germany, September 27th, 1918.) 

16,070. ‘* Telephone systems." Western Electric Co. June l4th. (United 
States, June 14th, 1919.) 

16.094. Vacuum tube apparatus, and method of controlling same.” Mar- 
coni’s Wireless Telegraph Co. June lth. (United States, June 14th, 1919.) 

16.095. Radio transmitters." — Marconi's Wireless Telegraph CA June 
14th. (United States, June láth, 1919.) ? 

16.106. Suspension of electric traction wires.” Metallurgique Electrique. 
June 14th. (France, February 19th, 1914.) 

16,128. Electrical ewitches.“ F. A. Griffin. June loth. 
ee * Electrical energy-distributing systems.” Jj. W. 

th. 

16,154. “ High-frequency electrical signalling systems.“ 
Co. June 15th. 

16,166. Vapour electric apparatus." 
June loth. (Switzerland, June 20th, 1919.) 

16.170. Electric distribution systems. 
(General Electric Co.). June loth. 

16,177. ** Transmitting and receiving circuits for wireless telegraphy and 
telephony." A. K. Macrorie and G. Shearing. June loth. 

16,183. *'' Apparatus for directed wireless telegraphy and telephony." E. 
Bellini. June loth. (France, November áth, 1916.) 

16,186. ''Obtaining increased light electrical effect in light electrical cells, 
&c;" A. Sinding-Larsen. June loth. 

16.232. Electrical iuses." H. E. Sutherland. June lGth. 

16,235. ''Sparking plugs." G. B. Sykes. June l6th. 


, 


Edison Swan Electric Co. and 


Edison Swan Electric Co. and J. C. 


Goodman. June 


Western Electric 
* 


Westinghouse Couper Hewitt Co. 


British Thomson-Houston Co. 


16,257. *' Electrically-heated bed warmers, heaters, &c." X. Hosgood. June 


16.261. Electrically-operated fuses for explosives." E. E. V. Breil. June 


States, August Jlst, 1915.) 

16,274. Telephone systems." Automatic Telephone Manufacturing Co., P. 
T. Bates and R. Mercer. June 16th. 

16.294. Apparatus for heating water by electricity.“ 
Schutte-Lanz. June 16th. 

16,310. * Suppression of sparking at interruption of conductors traversed by 
current," Siemens-Schuckertwerke. June 16th. (Germany, July 29th, 1915.) 

16,311. ''Sparkless disconnection of conductors traversed by electric cur- 
rents." Siemens-Schuckertwerke. June l6th. (Germany, October 9th, 1915.) 
16.312. Distribution devices for motor engines.” J. A. C. Bois and E. V. 
Reno. June l6th. (France, January 29th, 1914.) l i 

16,314. Electric-heating elements.” Akt. Ges. Kummler & Matter. June 
16th, (Switzerland, June 16th. 1919.) 

16,328. ** Slip-rings for induction motors." T. Seisakusho. June 16th. 

16.369. Bow current-collectors in overhead wire systems of electric trac- 
tion.” Brecknell, Munro & Rogers and A. M. Willis. June 17th. 

16,389. "*' Electro-metallurgical process for manufacture of ductile bodies of 
high-fusing metals, &c.” E. Aoyagi. June 17th. 

16,399. ** Interrupter switch." R. Alkan. June 17th, (France, August 19th, 
1919.) . 

16,403. “ Telephone transmitters." I. Miessner Inventions Corporation. 
June 17th. (United States, June 28rd, 1919.) 

16.404. Electrical signalling systems.“ L. de Forest. June 17th. (United 
States, March 13th.) 

16.407. Electric lamp-holders." F. A. P. Payne. June 17th. 

16.415. Generation of electrical oscillations." — British. Thomson-Houston 
Co. June 17th. (United States, July &th, 1919.) 

16.430. Vacuum-intensifier with glow cathode and auxiliary electrode.” 
Siemens & Halske Akt. Ges. June 17th. (Germany, May Ist. 1916.) 

16,431. Starting of electric arcs." Siemens & Halske Akt. Ges. June 
17th. (Germany, July 21st, 1919.) 

16.432. Arc lamps for searchlights, &c.““ Sicmens-Schuckertwerke. June 
17th. (Germany, August 20th, 1917.) 

16.433. Vacuum rectifiers with rotating electric are.“ 
werke. June 17th. (Germany, October 23rd, 1915.) 

16.457. Brush-gear for dynamo-electric machines." J. Stone & Co. June 
17th. (United States, February 16th, 1917.) 

16.468. Automatic electrical maynetic cut-in and cut-out mechanisms." G. 
A. G. Knott and W. Oates. June 18th. 

16,48». * Controllers for multiple electric circuits.“ E. and N. R. Booth. 
June 18th. 

16,499. “ Electro-mechanical change-speed gear." P. E. H. Malerme and 
R. E. Raynaud. June l8th. (France, June 20th, 1919.) 

16,501. *'' Alternating-current systems.” Siemens-Schuckertwerke. June 18th. 
(Germany, December 20th, 1915.) 

16.514. Telephone instruments." S. A. Lazarus. June 18th. 

16.521. Magnetic separators.” F. Krupp Akt. Ges. Grusonwerk. June 
18th. (Germany, July IIth, 1919.) 

16,525. *' Magnetic separators." 
18th. (Germany, August 2nd, 1918.) 

16.547. Current leading-out device in magneto-lectric ignition apparatus 
for single-cylinder ipternal-combustion engines." Scintilla. June 18th. Swit- 
zerland, June 21st, 1919.) 

16.550. Sparking plugs." 
1918.) 

16.572. *''Charginy-apparatus for storage batteries.“ Igranic Electric Co. 
(Cutler-Hammer Manufacturing Co.). June sth. 

16.573. Spark plug." Plunkett Energising Spark Plug Corporation. June 
JBth. (United States. August 31st, 1918.) 

16.576. '' Electrodes.” J. K. Forshee. June 18th. (United States, March 
18th.) a 


Lultfahrzeubau 


* 


F. Krupp Akt. Ges. Grusonwerk. June 


C. Zorzi. June 18th. (Italy, August 28th, 


Siemens-Schuckert- | 


md ** Interrupting, powerful electric currents.“ A. M. Taylor. June 
8th. 

16,594. Device for cleaning sparking plugs." J. H. Wood. June 19th. 

16,606. “ Production of electrical oscillations by thermionic valves." N. 
Lea and Radio Communication Co. June 19th. 

16,618. Push-button switches." V. T. Ohrstrom. June 19th, 

16.630. Balancing-device for commutators of electric machines.’ 
Schuckertwerke. June 19th. (Germany, June 27th, 1914.) 

16,631. ** Dynamo electric machines."  Siemens-Schuckertwerke. June. 19th. 
(Germany, November loch, 1914.) 

16.632. '' Eiectric driving of ship propellers.” 
June 19th. (Germany, August Ist, 1914.) 

16,033. ** Self-starting induction motors.” 
19th. (Germany, January 29th, 1918.) 

16.636. Electric cables." L. R. Lec. June 19th. 

16,642. Employment of telephone receivers in electric transmission ceceiv- 
ing. circuits comprising thermionic valves.“ Soc. Francaise Radio-Electrique. 
june 19th. f : 

16.644. Magnetic work holders.“ H. Graf-Buchler and O. Coradi. June 
19th. (Switzerland, June 19th, 12312.) * l 


' Siemens- 


Siemens-Schuckertwerke. 


Siemens-Schuckertwerke, June 


\ 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses ure those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


2927. 

14.796. Directive wireless telegraphy.” E. R. Clarke. 
1917. (Complete specification. accepted, February 4th, 1920. 
February 4th, 1920.)  (142,550.) 

2918. 


12,656. Electrical transmision, particularly applicable to radio-telegraphy 
and telephony." L. Levy. August sth, 1917. (143,583) 

21.278. Systems for driving hoists, rolling mills, and electric locomotives. ' 
Vickers, Ltd., €. F. Mackness and H. H. Broughton. December 19th, 1918. 


October 12th, 
Patent sealed, 


(143, 588.) 
1919. 
3,280. “ Electrode and fastener for electro-medica! appliances.” E. E: 
Greville and F. W. Read. February llth, 1919. (143.693.) 
4.220. Electrical plug-and-socket switches.“ J. A. Crabtree. February 


20th, 1919.  (143,599.) 

4291. ''Multi-speed dynamo-electric machines." F. Creedy. February 20th, 
1919. (143,000.) 

4,586. * Ignition magnetos.“ 
February 24th, 1919. (143,614.) 

4,022. “ Electrodes for electrolytic. recovery of metals from solutions." H. 
Wade (Central Mining and Investment Corporation). February 24th, 1919. 
(143,619.) 

4,623. '' Electrolytic recovery of metals from their solutions." H. Wade 
(Central Mining and Investment Corporation). February 24th, 1919. (143,620.) 

4,719. “ Winding-machines for electrical coils. and the like." H. Wade 
(Universal Winding Co.). February 25th, 1919. (143,624) 

751. Electric selective signalling.“ Western. Electric Co. (Western 
Electric Co.). February 26th, 1919. (143.625.) 

4,832. *' Electric discharge devices." British Thomson-Houston Co. (General 
Electric Co.). February 20th. 1919. (143,030.) í 

4,940. Protective devices for electric circuits.“ British Thomson-Houston 
Co. (General Electric Co.). February 27th. 1919. (143,636.) 

7,630. '' Processes and apparatus for sherardising." S. O. Cowper-Coles. 
March 26th, 1919. (143.674.) 

7.763. Electric lamps." J. H. Hall. March 28th, 1919. (143,676.) i 

7,764. Winding machine for covering straight lengths of wire or rods.” 
FB. B. Blaiberg. March 28th, 1919. (143,677) 

8,573. Electrode holder for use in electric cutting and welding." E. €. 
R. Marks (Electric Are Cutting & Welding Co). April 8th, 1919. (143,685.) 

10,319. * Sparking plugs.“ H. Singletun-Griesbach. April 24th, 1319. 
(143,092.) 
10,368. ''Galvanic batteries.” G. & J. Oldham. April 24th, 1919. (Cog- 
nate application 11,206/19.) (143,695.) 
11.978. Electric liquid-heaters."" 
Pollard. May 13th, 1919. (143.704.) 
13,510. Electron. valves." Connecticut Telephone & Electric Co. August 
sth. 1918. (130,965.) 

13.812. Electrical generators or dynamo.“ R. T. 
1919. (143.720.) 

15.439. Control for electric furnaces and the like." British. Thomson- 
Houston Co. (General Electric Co.). June 19th, 1919. 414.737.) 

17.388. Self-regulating dynamo." W. R. Smith. July Ilth, 1919. (Addi- 
tion to 131.978.) (143,750.) 

19.353. Electric-piug connectors and lamp-holders." W. Te. 
1919. (143,759.) 

23,270. *'' Electrically-driven talking-machines." J. S. Bradshaw. September 
22nd. 1919. (143,779.) 

23.637. Means for detecting unauthorised use of incandescent electric 
lamps." A. Pohle. August 28th, 1918. (133.051.) 

27.397. Electric. switches." British Thomson-Houston Co, and H. Trech- 
man. November 6th, 1919. (143,795.) 

28.255. Appliances for regulating the hardness. of Rontgen-ray tubes.” 
H. F. Eiken. November l4th, 1919. (143.797.) 

32,346. "' Electrical circuit controllers." F. Bechuff. December 24th, 1919. 
(143,806.) 

32,693. '' Electrical toy motors.” M. V. O'Leary. December 30th, 1918. 
(Divided application on 141,105.) (143.807.) 


E. €. R. Marks (Splitdorf Electrical Co.). 


G. l'. Watson, J. K. Greenhill, H. B. C. 


Norton. May dist, 


August 6th, 


Rain Making.—Mr. Balsillie’s report of his rain-making 
experiments at Hopetoun (Vic.), and his frank admission that he 
was unable to make rain, have raised doubts whether it is 
worth the Federal Government's while to continue the expendi- 
ture of money in experimenting any further. According to the 
Sydney Daily Telegraph, the Minister for Defence has stated that 
the operation of a rainfall stimulation station in a district had 
apparently, in every instance. coincided with a more than average 
amotint of rainfall in the district for the period of working. 
Increased rainfall was of such vital importance tọ Australia 
generally, that it had been decided to continve for a time the 
operation of the two existing stations. The Melbourne Age cites 
expert opinion to the effect that no useful result has been attained. 
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interests recognised by the producing works in those 
countries. It is, however, not so well known that some of 
the lessons of the war and the probable results of the 
Treaty of Peace have been so thoroughly learned by German 
electrical firms, that their relations have been materially 
strengthened since the Armistice, with the object not only 
of conducting business in the inland market with a degree 
of competition that is less than in former periods of peace 
—evep if there is to be any rivalry whatever in the home 
market in the future—but also of promoting the export 
trade on a scale larger than that, which prevailed in 1913. 
Rightly or wrongly, it is claimed for the German electrical 
industry that its total production seven years ago was 
greater than the combined output of all other electrical 
firms in the whole of the rest of Europe. This claim is 
based upon the development due to the expansion of both 
the big firms and those of lesser importance in their indi- 
vidual capacity, but times have changed, and the firms have 
changed with them, and are adapting themselves to present 
and future conditions for the re-assertion, if possible, of 
their position in the marketa of the world. 

No shadow of doubt exists on this question, judging 
from the proceedings at the second general meeting which 
has just, been held in Berlin of the Central Syndicate of the 
Electrotechnical Industry (Zentral Verband der Elektro- 
technischen Industrie), which comprises a membership of . 


3888 firms, employing approximately 240,000 workers and 


officials. These figures are so large as te lead to the 
assumption that most of the electrical firms in 
that country have joined the syndicate, which, 
while not exercising any control over the production of the 
members individually, has a regulating influence on prices 
in the home market. It is uncertain whether the activity 
of the syndicate will also apply to export prices, althougli it 
seems as if these will also be brought within its scope; 
otherwise the statement would not be made that the impor- 
tance of the Teutonic production, as a whole, will ensure 
German firms a joint influence in the development of the 
world’s market prices in the long run, and that as 2 united 
branch the electrical industry is very probably able to 
co-determine the foreign market at the present time. As 
far as concerns the trade transacted since the Armistice, it 
was asserted at the meeting that the exports of electrical 
manufactures in 1919 represented 25 per cent. of the 
quantity in 1913, while the quantity has risen to the 
equivalent of 40 per cent. in the months of the present year. 
It is impossible to say whether these figures cun be relied 
upon, as the publication of the official statistics has not yet 
been resumed or rendered available to the public. 

The situation of the inland market was also discussed at 
the meeting. It was mentioned that customers, particularly 
retailers, partly for speculative purposes, had given orders 
which were far in excess of the market's capacity for absorp- 
tion, and this fact and the difficulties experienced in pro- 


curing materials had induced makers to cover their 


requirements in raw materials by the placing of large orders. 
As these materials are now more abundant, producers are 
endeavouring to deliver as rapidly as possible and to com- 
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plete the orders, but on the other hand, customers are 
causing difficulties, many retailers, for instance, being 
financially too weak to accept delivery. The circumstance 
of possessing large stocks of raw materials at former sale 
prices hampers the makers in reducing the prices of manu- 
factures, which, however, will not as a rule bring about 
an increase in the consumption in such critical times. In 
this connection it is contended that the Price Control 
Department maintained by the syndicate has only followed 
in a hesitating manner the general upward movement of 
prices in the past, the addition to pre-war prices having 
remained at 2,500 per cent. since March in the present 
ear. 

: The director of the Price Control Department, replying 
to attacks made on the price policy of the electrical 
industry—which were provoked by electrical attacks on the 
coal and iron and steel industries—submitted that it was 
impossible to exercise over electrical prices a control similar 
to that exercised by the Federation of the Iron and 
Steel Industry (the self-governing body created by the 
Government), owing to the multitude of electrical manu- 
factures, one catalogue alone comprising 2,100 pages. He 
also stated that it had been shown in the case of the 
federation that the producer members, workmen members, 
and merchant members, whose interests lie in the same 


direction, vote increases in the sale prices of iron and steel 


without further ceremony, and thus through their majority 
decisions over the consumer members, legalise prices which 
associations of consumers would be able far more easily to 
contest in a free and open market, and not one controlled by 
the federation. The director admitted that the inland 
prices for electrical manufactures are at present higher 
than the world’s market prices, while the working expenses 
are mostly below the world’s level. Iron and steel, for 
instance, are still slightly less in Germany than in foreign 
markets, coal is considerably lower, and the wages are 
lower, but copper and other raw materials have to be 
calculated at the world's market quotations. Yet the 
average costs per unit of finished products are said to be 
higher than in other countries owing to the eight-hour day, 
reduced average output of the workmen, frequent 
strikes, &c. | 

It is unnecessary to refer to any of the other questions 
raised at the meeting. Quite enough, however, has been 
written to show that German industry now possesses a 
powerful commercial organisation, whereas a combination 
on such a large scale as in the present case was lacking 
before the great war. No doubt the promotion of the 
export trade will become a prominent plank in the syndi- 
cate’s programme. As a united branch," as one speaker 
declared and as previously mentioned, the electrical 
industry is very probably able to co-determine tle foreign 
market at the present time.” It does not necessarily follow 
from this statement that the electrical industry is yet a 
united branch for the export trade, but it would not be 
surprising if the syndicate were expanded into such a com- 
bination in the near future. 


a 


THE second interim report of the 
Water-Power Resources Committee, of 
which we give an abstract in this issue, 
puts forward definite recommendations for the establishment 
of a controlling Water Commission, to deal with the uses of 
water for all purposes (not only for power) in England and 
Wales. A Sub-Committee appointed in November, 1918, 
to deal with Irish water-powers is still investigating the 
subject. The Committee lays stress on the great import- 
ance of the conservation and use of our water resources, 
which have hitherto been neglected by the State ; the pro- 
posed Commission is to be placed under the Ministry of 


British 
Water-Power. 


Health, but an Inter-departmental Water Committee is: 


proposed to assist the Commission, on account of the 
variety of interests affected, and, in particular, it is suggested 
that either the Board of Trade or the Electricity Commis- 
sioners should be provided with powers and funds to 
promote the development of water-power. While the 
Electricity Commissioners have their hands pretty full 


already, we cannot think that any other authority or depart- 
ment would be better fitted than they to deal with this 
question to the national advantage ; inevitably the genera- 
tion, transmission, and utilisation of energy derived from 
water power will be carried out by electrical means, and 
will, therefore, come within their jurisdiction; the same 
consideration applies to the use of water for condensing in 
steam-power stations, and while the interests of agriculture, 
fisheries, navigation, and potable water supply will be watched 
over by the Water Commission, with the assistance of an official 
of the appropriate department, we trust that the greatest care 
will be taken to prevent obstruction and delay due to internal 
friction between various Government departments. A wise 
dictatorship is preferable to divided counsels, and in our 
opinion the Electricity Commission, which already possesses 
wide powers in connection with water-power for generating 
electricity, is the only body competent to deal with this 


branch of the subject. Any legislation that is proposed 


should be so devised as to facilitate to the utmost the use of 
water-power—which, it may be observed, need not, and 
should not, in any way conflict with the later use of the 
water for agriculture, fisheries, or any other purpose. 

It is interesting to note that in the United States, where 
water-power in abundance is available, and where its 
national importance is fully realised, the Water Power Bill 
which recently received the overwhelming support of 
Congress was eventually defeated by the failure of the 
President to give his approval to it. The’ whole of the 
work will have to be done over again. We may be 
thankful that in this country, in spite of the politicians, the 
will of the people invariably prevails, and we need not fear 
a similar calamity. 


In a letter which we publish to-day in 
. our “Correspondence " columns, the secre- 
tary of the Society of Technical Engineers responds to our 
suggestion that some information might with advantage 
be given to the engineering world regarding the position in 
which the Society now stands. It is gratifying to learn that 
the foundations have now been completed and the constitu- 
tion settled, and that we may hope in the near future to be 
put in possession of full information regarding this new 
factor in the social structure, which, as Mr. Wyld remarks, 
has passed a long time in the embryonic state, and therefore, 
we trust, will be found to have developed into a highly 
efficient organism. Incidentally, the writer points out 
that, outside the electricity supply branch, Joint Industrial 
Councils have not been set up for the engineering manu- 
facturing indugtry, and that in any event they would not 
meet the needs of the technical staffs, who would not be 
represented on the Whitley Councils. As we remarked in 
our leaderette, the only case in which this difficulty has 
been solved is that of the power station engineers, who have 
their Joint Board, and we note with interest that the pro- 
visiona] executive council of the Society of "Technical 
Engineers is favourably disposed to the adoption of tbis 
system by other sections of the industry. 

The “ Joint Bosri” scheme, in fact, appears to us to be 
the only practicable method of safeguarding the interests of 
the technical staffs, who are at present in an anomalous; 
position, being allied neither with the employers nor with 
the manual workers, and having no machinery for negotia- 
tion with either party. As we suggested, in the abeence of 
such Joint Boards, the Society of Technical Engineers 
appears to be the only organisation that is capable of serving 
the interests of the brain-workers, and it is interesting to 
learn that the Society, even provisionally, endorses the 
Joint Board system. 

It will be observed that both Mr. Wyld and another 
correspondent who writes in support of the Society of Tech- 
nical Engineers, lay special emphasis on the fact that the 
staff officials constitute a third party in industry. This 
has only been recognised within recent years, and has not 
yet been brought home to the other two parties. The 
Society of Technical Engineers, therefore, has a practically 
untilled field to cultivate—a field of very wide area and of 
the first importance to British industry—and we shall 
look forward to the announcement of its proposals with 
keen interest. ; 


Staff Employes. 
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THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


The Annual Convention at Ilkley. 


(Continued from page 9.) 


WHILE we have concluded our general report of tbe pro- 
ceedings at the Convention, and have little to add thereto, 
we think the accompanying snapshots may be of sufficient 
interest to justify their insertion. We had hoped to include 
a reproduction of the group taken by the official photo- 
grapher at Cartwright Hall but we find that this 
photograph is not to be published. For most of the views 
we are again indebted to the courtesy of Mr. C. H. 
Wordingbam ; the remainder are our own. One of the 
noticeable features of 
this Convention was 
the large number of 
visitors, including 
ladiee, who took. part 
in it ; some of these, 
who will be readily 
ised, are seen 

in the first group of 
views, which will also 
give some idea of 
the sylvan charms of 
Wharfedale. The 
other illustration 
shows groups of mem- 
bers of the Conven-. 
tion on various oc- 
casions and in divers 
kinds of conveyances. 
A word of praise 
should be recorded 
for the admirable or- 
ganisation of the proceedings as a whole, which reflected 
the greatest credit on those who had shared the burden of 
preparation, and whose duties were so efficiently performed 
—not excepting the Clerk of the Weather; and we are 
pleased to note that at the meeting of the Bradford Elec- 
tricity Committee on Friday last, a resolution of thanks 


tt Kindred Associations." A Corner of the Abbey. Interested Visitors. 
AT BOLTON ABBEY, ° 


Joint Electricity Authorities, who would necessarily repre- 
sent the companies as well as the local authorities within 
their areas. Under the existing constitution these officials 
would be excluded, and if, as seemed possible, he became 
one of them, be would greatly regret to have to resign his 
membership. The Association had always been essentially 
municipal in character, but he thought a branch should be 
formed to include such officials ; otherwise a new association 
would come into existence. Obviously it would be 
higbly regrettable 
that so valuable a 
member as Mr. 
Proctor should find 
no place within the 
Association; and 
many other members 
will doubtless be 
affected in a similar 
way. 

Another question 
that was raised was 
that of admitting 
other electrical 
associations to par- 
ticipation in the 
Annual Convention. 
Mr. I. V. Robinson, 
of the B.E.A.M.A., 
when acknowledging 
the compliment paid 
to that Association 
by inviting it to contribute a paper, expressed a wish 
that the Convention should be expanded so as to 
embrace all branches of the electrical industry, and. 
the President, Mr. Roles, received the propcsal very 
favourably, remarking that he had long thought they might 
be more catholic in that respect. Possibly we may yet see 


Headquarters, Ilkley. At the Phoenix Works. 
At the Windsor. Off to Bolton Abbey. Leaving Cartwright Hall. 
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was passed to a number of leading electrical and textile 
firms in Bradford, aud the members of the Electricity 
Department's steff, for the facilities they afforded the dele- 
gates at the Convention. 

On tue occasion of the presentation to Mr.-H. Faraday 
Proctor. he pointed out that, as a result of the operation of 
the national scheme, the Association would probably find it 
necessary or desirable to enlarge the scope of its member- 
ship, in order to provide for the admission of the officials of 


Starting foreSaltaire. At Saltaire. > 


developed out of the I.M.E.A. Convention a gigantic meet- 
ing of electrical men like that of the National Electric 
Light Association of the United States. 

Fortunately, as may be gathered from our report of the 
Convention, the I. M. E. A. is broad-minded and progressive, 
and whatever form its constitution may take in the future 
we feel certain that;its Annual Convention will continue 
to be held, to the great satisfaction of those who are 
privileged to share in it, 
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Power Station Design in Relation to Thermal Efficiency. 
By I. V. ROBINSON, Wh. Sc., A. M. Inst. C. E., M. I. Mech. E., 
British Electrical and Allied Manufacturers’ Association. 
(Abstract.) 


1.—INCREASE IN RANGE OF WORKING TEMPERATURES OF STEAM. 


To improve the thermodynamic efficiency of any heat engine 
we are guided by a fundamental law of thermodynamics to 
increase the initial temperature and lower the final tempera- 
ture of the steam. 

The upper temperature limit has been raised by gradual 
steps until now steam at 650 deg. F. to 700 deg. F. is in use 
in many stations with success. The final limit has not yet 
been reached, but progress must be slow. 

Pressures of 300 to 350 lb. are becoming usual for the 
larger stations, and units are now being constructed for higher 
pressures. Probably, in the near future, pressures of 500 lb. 
will be generally used with a total temperature of 700 deg. 
to 750 deg. F. for large sets. 

At the same time, it must be remembered that an increase 
of pressure in itself decreases the thermal efficiency of a 
turbine for several reasons, thus :— 

(a) An increase in the steam density involves an increase 
in the losses in the H.P. end of the turbine by increasing the 
clearance losses in reaction and the disk and windage losses 
in impulse turbines. 

(b) With a constant initial temperature and, therefore, de- 
creasing superheat with increasing pressure, the steam loses 
its superheat sooner and becomes wetter, thereby decreasing 
the blade efficiency of the L.P. end. 

(c) With greater pressure and consequently greater avail- 
able heat drop, it is necessary to provide more stages or rows 
to maintain the same efhcienev ratio, and this 1s not always 
possible within practicable limits. 

(d) Dummy leakage losses in reaction and diaphragm leak- 
age losses in impulse turbines increase as the pressure in- 
creases, 

Retaining a fixed initial temperature of 700 deg. an increase 
in pressure. by increasing the available heat drop. has a 
beneficial effect upon the turbine efficiency by reducing the 
volume of steam required for any dutv. and so reducing the 
leaving losses from the last row of blades. 

In deciding upon a high steam pressure, the extra cost of 
the boiler plant, pipes, valves, and turbines must be con- 
sidered. In the steam turbine cast steel should be used for 
all parts subjected to temperatures of 500 deg. F. or above. 

Whilst considerable improvement has been made by using 
higher vacuum, there is naturally not so much scope as with 
the upper temperatures. With a natural supply of circulating 
water from river or sea in the North, at a temperature of, 
sav, 55 deg. F., a vacuum of 29-in. can be obtained economi- 
cally. With cooled water a temperature of 75 deg. to 80 deg. 
can be obtained under the average atmospheric conditions, 
according to the rating and design of the towers, and with 
this a vacuum of 28 in. is economical. In some cases. where 
water at 50 deg. F. can be obtained, a vacuum of 29.1 in. 
has been used. Beyond this vacuum, corresponding to a 
bottom temperature of 76 deg. F., no considerable progress 
towards lower temperatures can he made. 

Owing to the difficulty of providing sufficient area through 
the last row of blades for turbines working with a hich 
vacuum, the relative turbine efficiency is usually lower with 
high vacua. With all high-vacua turbines the kinetic energy 

carried away by the steam after leaving the last row ‘of 
blades (usually called the “leaving Joss ") is a considerable 
proportion of the total losses. An increase from 28 in. to 
29 in. vacuum doubles the volume of steam at the exhaust. 
and with the eame blading would increase the Jeaving losses 
fourfold. By providing higher blades in the last row the 
area is increased considerably, but still it is almost impossible 
to provide such area as is required to keep the leaving losses 
at the 28-in. figure. Higher vacua, therefore, reduce the 
relative thermal efficiency of the turbine, but effect an over-all 
improvement in the steam consumption. 

In determining upon the use of a high vacuum full con- 
sideration must he given to the cost of obtaining it. expressed 
hoth in capital charges on more expensive plant and increased 
operating costs due to larger pumps. 


9.—SaviNG OF Low-cnaAprE HEAT. 


Some progress has been made with this problem in two 
directions :— 

(a) Bv heating the condensate to comparativelv high tem- 
peratures, using steam tapped from the main turbine, and 

(h) By reheating the steam after nartial exnansion in the 
turhine until the original superheat is restored. 

Considerable progress has been made in the direction of 
higher feed heating. and a goed caca ean he made out for 
raising the temperature to 150 dea, F. for the average hoiler 
house with ecenomiser and to 300 dec. F. if suitable arrange- 
ments are made to vtilicee the heat in the flue gases to heat 
the air supplied to the furnaces. The hest carried awav hy 
the circulatine water is approximately 1.000 mp TH.v. per Th 
of steam condensed. Tf steam he ahstracted from the tur- 
hine at a suit:ble paint for points) and used in a surface 
feed heater to heat the condensate coming from the main 
condenser, the latent heat of the eteam so abstracted is re- 


turned to the boiler and not rejected to the circulating water. 
Assuming that 10 per cent. of the steam is withdrawn at 
euitable points, and that the condensate leaves the con- 
denser at 75 deg. F., its temperature would be raised about 
100 deg. in the surface heater and low-grade heat saved to 
the extent of 1,000 heat units per lb. of tapped steam which 
would otherwise have been lost to the system. With about 
4B per cent. of the total steam tapped the feed could be 
raised in temperature about 25. deg., giving a total tempera- 
ture of 300 deg. F. 

Steam should not be tapped for heating until it has lost 
all its superheat, as it is most efficient in the turbine when 
superheated, and is, in that condition, most inefficient as a 
heating medium in a surface hcater. 

The effect upon the turbine efficiency is a slight improve- 
ment in spite of the fact that low-pressure blades in steam 
turbines are more efficient than high-pressure ones due to 
reduction of tip clearance losses or diaphragm leakage and 
disk or windage losses. Thus in the L.P. blades the indicated 
efficiency may be 85 per cent., but at the R.P. end only 65 per 
cent. to 70 per cent. As more steam has to be passed through 
the H.P. end to compensate for the steam abstracted before 
the L.P. blades are reached, there is some loss of efficiency, but 
most of this 1s regained by the resultant lower steam veloci- 
ties in the L.P. blades. With high-vacuum turbines, the 
leaving loss may amount to 3.0 per cent. of the available heat 
drop of the turbine. If, as assumed previously, 23 per cent. 
of the steam is abstracted for feed heating. the velocity 19 
reduced nearly proportionately, and the leaving losses, which 
varv as the square of the velocity, are reduced from 3.0 per 
cent. to about 1.8 per cent. 

For this reason the overall efficiency ratio of the turbine is 
slightly improved, but, of course, as the heat available for 
useful work in the turbine is reduced. an increased quantity 
of steam has to be supplied to the turbine. 

The flue gas temperature could be reduced even below the 
normal figure attained with feed water at 100 deg. F. by 
using the economiser. in a modified form, for heating the 
air supplied to the furnaces. As the air would enter this 
air heater at a low temperature the flue gases could be re- 
duced to a very low temperature and induced draught used. 
Such an air heater with flue gases and air on the two sides 
of the tubes would probably have to be much larger than 
the usual economiser to absorb an equal amount of heat. 

Instead of heating the feed entirely by tapped steam. tapped 
eteam could be used to raise the temperature as high as 
needed; and steam from auxiliaries used for the final heating. 

The second method of saving low-grade heat, re-heating 
the steam after partial expansion, has not yet heen applied 
as à commercial proposition. Extensive experiments were 
made some years ago, but no permanent adoption of the 
principle resulted therefrom. The theoretical gains to be 
anticipated from reheating the steam have been developed 
very completely in an address recently given by Mr. W. M. 
Selvey before the I. E. E.“ Quoting from that address, it ap- 
pears that, starting with steam at a pressure of 500 lb. per 
sq. in. absolute, sunerheated to 688 deg. F., the best result 
is given by two reheats to the same initial temperature at 
pressures of 150 or 215 lb. absolute for the first reheat and 
45 or 50 Ib. absolute for the second. 

The overall efncienev may be increased by two reheats in 
the ratio of 39.37 to 37.76 per cent. Against this theoretical 
saving of 4.1 per cent. in the coal hill have to be set the 
annual charges on the extra cost of the inter-heaters and the 
cost of operation. It therefore appears very doubtful whether 
the application of reheating would be a commercial pro- 
position at present. Attention to feed heating by auxiliary 
and tapped steam from the turbine will repay attention much 
more than reheating. 

3.—S1ZE OF GENERATING SETS. 

In considering the maximum size of generating sets the 
limiting factors are not concerned with the actual design and 
construction, but rather with the question of transport. Given 
the demand, there are no insuperable difficulties to prevent 
any suitably equinped shops turning out a turbine for a normal 
output of 100,000 Kw. 

The maximum output varies inversely with the square of 
the speed, the vacuum (29 in.) and leaving losses (21 per cent.) 
remaining constant. The following outputs are obtainable 
at the speeds stated :— 


860 r.p.m. 100.000 Kk. w. 1.500 r.:p.m. . 33.000 K.W 
1,000 „ 74,000 „ 18.00 „ 22,900 „ 
1,200 „ .. 52,000 „ 2,400 „ .. 12,800 „ 


Machines are now being built or are running for outputs 
of 10,000 Kw. at 3.000 R. P. M. and 16.000 Kw. at 2.400 R. p. M.. 
but no machine is vet on order in this country for the output 
stated above for 1,500 R. P. M., the largest being 25,000 Kw. 
In the United States a 45, 0 0-KW. set is running at Detroit 
at a speed of 1.000 R. P. xl. 

The desirability of turbines of the maximum size is quite 
another matter. as is also the question whether there is any 
need for sets of ontputs above, say, 30.000 kw. normal. The 
two main considerations leading to the adoption of larger 
units are :— 

1. Reduced operating costs, the chief item being the steam 
consumption, and 

9. Reduced capital cost. 
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The curve of steam consumption against normal capacity 
becomes very flat after an output of 20,000 to 25,000 EW., 
&nd in the present stage of the art of turbine design, there 
is no decided advantage in going beyond 30,000 xw. nor mal 
capacity. A very similar limit is reached when the question 
ìs approached from the viewpoint of capital cost. Already 
ral transport 1s impossible with the larger portions of 15,000 
to JU.00U-K W. gets, and the cost of road transport rises very 
rapidly with weight of parts handled. The capital cost per 
kilowatt capacity will probably go on decreasing up to an 
output of, say, 30,000 KW. normal, but after that it will 
probably rise. 

When considered from the operating side it would appear 
that the limit is certainly not above 30,000 kilowatts, but, 
in all but a few stations, much below it. The maximum load 
should be carried by either two or three running sets, with 
two extra sets, one under overhaul or repair and one spare 
lf the maximum demand is such that this principle would 
require the installation of sets of the maximum economical 
size (30,000 kW.), then any increase in demand would be 
inet by the installation of further units of this size. It would 
appear that the maximum number of large sets in a station 
should not exceed eight, carrying a load of 150,000 kw. If 
two such stations were comparatively close together and 
could be linked, a larger turbine might be justified. 

The 30,000-KW. turbines would run at 1,900 revolutions per 
minute, and whilst a station with eight of these machines 
would be. more econoinical, it would not have much financial 
or thermal advantage over a station containing eight sets 
each of 10,000 kw., which would run at 3,000 revolutions. 


4.—DRIVE or AUNILIARIES. 


In determining the method adopted for driving the various 
station auxiliaries, the points to be considered are :— 

1. The main turbines must not start non-condensing, and 

2. Each main unit should be self-contained as far as possible 
and not dependent upon any other plant for its continuity 
oí running. 

Examining the alternatives from the thermal efficiency 
standpoint, steam drive throughout appears advantageous pro- 
vided that all the exhausts can be led to a feed heater, but 
there is one objection. Many of the units are small, and the 
auxiliaries, engines, or turbines could not efticiently utilise 
the hizh pressure and highly superheated steam used for the 
main set. 

The thermal efficiency of the small turbines or engines is, 
therefore, very low compared with the main turbine, and the 
same steam would probably generate double the power in 
the main turbine. However, whilst high thermal efficiency 
is desirable, no method must be adopted which causes the 
main turbine to be started non-condensing. 

An all-electric drive appears to be necessary from the point 
of view of efficiency in a modern high-pressure station, but 
power derived from the main set will not allow the set to 
etart up condensing, as no power is available until it is up 
to speed. Separate condensing turbo-generators are quite satis- 
factory, and if exhausting into a feed heater are highly 
efficient. ; 

With a 25,000-k Ww. main set a 1,000-kw. auxiliary set would 
provide all the power required unless there was a large 
demand for a cooling tower. If the small set exhausted at, 
sav, 9 lb. per sq. in. gauge into a surface feed-heater through 
which tbe condensate from the main set was passed as 
circulating water, the heat available would probably be sufti- 
cient to raise its temperature by about 90 deg. to 100 deg., 
and thus reduce the nuinber of tappings required on the 
main turbine. Thermally this is the most efficient method 
of generating the auxiliary power, as by this means it is 
venerated without rejecting any latent heat to the circulating 
water system. The cost of the plant 1s quite reasonable, and 
the saving in fuel considerable. 


5.— MAINTENANCE OF EFFICIENCY. 


Whilst the manufacturer usually thinks of the steam con- 
suimiption. guarantees as demonstrated (or not) on the official 
test, the purchaser's interest. is more lasting. It is the 
considered opinion. of turbine builders that, as they cannot 
control the handling and operation of the machine after it 
has been taken over, they cannot be responsible for the steam 
consumption after that time. If called upon to give a 
guarantee of steam consumption during or at the end of the 
maintenance period certain stipulations are made, but the 
turbine builder endeavours to use such materials for the 
blades and nozzles as will withstand the scouring action of 
the steam for the maximum period. With this object in view 
1nanv Series of experiments have been made, and more are 
now being initiated to ascertain the most suitable material. 
It is proposed to insert blades made of various materials in 
turbines that have given trouble owing to blade erosion or 
corrosion. and observe. their condition from time to time. 
The materials being so tried include monel metal, phosphor 
bronze, mild steel, 3 per cent. nickel steel and stainless steel, 
&c. In these cases the makers of the material are supplying 
it for the test free of charge. 

Generally speaking, erosion does not commence until the 
steam has Inst its superheat and becomes wet, although cor- 
resion due to acids in the steam will occur at anv part of 
the blade system. Erosion will naturally be greater the higher 
the stearn velocity, and, therefore, the greater the heat drop 


per etage. Some deterioration in efficiency is bound to take 
place, but the extent of it is dependent upon the design. For 
moderate steam velocities and low-stressed blades etandard 
70/30 turbine bronze is very satisfactory, and for higher 
stresses and velocities a 3 per cent. nickel steel is used very 
largely and with success. The maintenance of efficiency 18 
mainly dependent upon the condition of the blades, but 
there are other factors affecting jt in a minor degree. the 
shaft whips, the gland and diaphragm clearances, or in re- 
action turbines the tip clearances, will be increased, with an 
increase in steam consumption. 


6.—-CONDENSING PLANT. 


The whole art of condensing plant design as it is now known 
owes its existence to the turbine. In the old engine days a 
26-In, vacuum was all that an engine could really use, and in 
fact the author knows of a case where an exhaust control valve 
was fitted between engine and condenser to prevent too great 
à vacuum getting into the cylinder. With the developinent 
of the turbine the advantages of higher vacua were at once 
apparent, and condensers became more than the box of tubes 
which they had been considered. 

A good design of condenser allows the steam to spread over 
the whole length of tubes easily; reduces the drop 1n pressure 
from steam inlet to air pump suction to a minimum; works 
on the counter-current principle; and concentrates the cooled 
air at the “air pump suction, the degree of cooling depending 
upon the relative sizes of the air pump and the condenser for 
their respective functions. 

All condensers are now based upon the counter-current prin- 
ciple, and the chief differences between various designs are 
the arrangement of baffles and guides which distribute the 
steam over the cooling surfaces and lead the condensate and 
air to their respective exits. Purchasers have different ideas 
as to the merits of a comparatively large surface and a small 
quantity of circulating water or a smaller surface and more 
water. The former combination, increases the cost of the 
plant, but reduces operation costs, and the latter acts in the 
reverse direction. It is usually better to reduce operating 
costs at the expense of increased capital charges, particularly 
with the greater load factors under which the large sets in a 
power station now run. 

The rotary air pump has been developed almost entirely 
within the last 12 to 14 years. There are many forms in use 
at the present time, all using either a water jet or à combina- 
tion of a water and steam jet. The chief claim made for all 
types using a steam jet is that all the energy in the steam 
used for the jet is conserved to the system, that not used for 
doing the actual work of discharging the air drawn from 
the condenser against a higher pressure being absorbed either 
direct in the condensate or in a surface feed-water heater. 
The same thermal claim has been made regarding the power 
used to circulate the water through the water jet, but the 
desire to reduce the number of working parts led engineers 
to devise means of doing away with this water jet. 

As a result the steam jet ejector has been developed, and 3s 
now in general use. These are always of the compound type, 
having two sets of steam jets operating in series, but in one 
arrangement there is an intermediate heater fitted between 
the two sets of jets. This results in a considerable saving of 
operating steam. Thus assuming that in the first jet five 
volumes of steam are required to remove one volume of air, 
the total volume to be removed in the second Jet without inter- 
mediate condensation would be six, and sufficient steam 
would have to be supplied to handle this volume. When 
interinediate condensation is used, the volume delivered to the 
second jet is reduced by the elimination of the steam used 
in the first jet with a resulting saving of steam in the second 
jet. As with rotary air pumps using a steam jet, the heat în 
the steam used in the jets can be recovered by passing the 
condensate from the main condenser through the intermediate 
heater and also through another heater for the steam from 
the second jet. 

The use of a surface heater for this purpose is preferable 
to leading the steam frona the ejector into an open tank 
containing the condensate, as the latter method causes the 
condensate to become saturated with air. l 

In all cases where steam is used direct for air-extracting 
purposes and the energy remainine in the steam absorbed as 
heat in the condensate, there is one important point which 
should not be overlooked. Owing to the fact that the boiler 
efficiency is below 100 per cent., the raising of any steam 
alwavs involves certain boiler losses, which are expressed in 
increased fuel consumption and are not recovered in con- 
densing the jet steam in the condensate. 

The same argument may be used against steam-driven 
auxiliaries and in favour of electric driving throughout. 


7.—FERD-WATER SYSTEM. 


A development which is coming very much to the front at 
the present is the closed ” feed-water system to prevent the 
condensate absorbing air en route from the condenser to the 
boiler. If steam could be obtained free from air, and no leak- 
age occurred, no air pump would be required. If air were 
then adinitted even in small quantities the condenser would 
eventually become air-drowned, and no vacuum would be 
obtained. An air pump of a certain capacity is fitted with the 
object of abstracting air at the rate it is entering the con- 
denser. If the volumetric capacity of the air extractor remains 


daily 
checked against this regularly. On 
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constant, any alteration in the amount of air entering the 
condenser causes a corresponding alteration in the density of 
the air, so that the volume abstracted remains constant, with 
a resulting alteration in vacuum. If, therefore, the amound 
of air entering the system can be reduced an increase of 
vacuum wiil follow with the same air extractor and circulating 
water. Leakage of air at the turbine glands should be now 
practically. non-existent, and the air in the system has been 
reduced to that entering the boiler with the feed water. The 
condensate as it leaves the condenser contains the ininimuni 
possible amount of air, and should be passed through a closed 
meter, if one 1s required, and a surface feed-water heater, 
instead of bei ing passed over a weir for measurement, and 
heated by ineans of special nozzles introducing exhaust steam 
below the water level in heating tanks. It can be discharged 
either direct to the feed pump suction or, if some flexibility 
1s required, the extraction. punip could discharge into a header 
with small connecting pipes to a surge tank, the feed pumps 
drawing from the same header. Whilst this may allow some 
air to be absorbed by the condensate it would be a great 
improvement over the usual open hotwell. 

The make-up feed water should be denérated, and the 
method adopted depends on the quality of the water. If 
good, it may be introduced into the bottom of the condenser, 
cooling the air pump suction. It is then deaérated with the 
condensate. Or it may be passed through a special surface 
heater and be heated by some auxiliary exhaust steam if 
available. . 

If it is of poor quality it should be passed through an 
evaporator and a condenser, and the pure water then intro- 
duced in either of the above wavs, this method being pre- 
ferable to the use of any chemical water- purifying plant 
ówing to the attention constantly required to adjust the 
reagents to the water quality. 

8.—GUARANTEES AND TESTING. 

On account of the present high cost of coal and the higher 
load factor always given to the latest and inost economical 
turbine in any power station, many, if not most, of the con- 
tracts for large turbo-alternators are placed on steam) con- 
sumption guarantees. The basis on which such guarantees are 
given and the method of testing them are matters of great 
importance, and often of financial importance to both parties 
to the contract. One basis of guarantees which has been 
adopted occasionally, but which 1s not satisfactory, is for the 
purchaser to specify a consumption under given conditions 
and state that he will pay a bonus for all reductions below 
this figure. The normal method of the contractor stating 
his consumption with a penalty or bonus should this figure, 
plus or minus a margin of 9.5 per cent., be exceeded or 
improved, is the standard, and 1s quite satisfactory. 

As a turbine is designed for the most economical output, 


-and other loads cannot receive the same consideration from 


the designer, the guarantees should be given only on the 
nost economical load, or if other load guarantees are required, 
the same importance should not attach to them as to the most 
economical load. A true mean load guarantee meets this 
point and is calculated as the average of the following :— 

Consumption at 25 per cent. overload X 3. 

Consumption at full load (most economical load) x 4. 

Consumption at 3 load X 3.. 

Consumption at 4 load x 2. 

With larger séts the half-load is not so important, and may 
he omitted.. The multiplying factors may be varied to suit 
the prevailing load. conditions obtaining in any power station. 

As to the amount of the penalty, turbine butlders are very 
loth to accept a penalty which would fully compensate a 
purchaser for any excess steam consumption, but are usually 
prepared to accept a reasonable penalty provided that a bonus 
Is also offered. 

Penalty and bonus are reminders of the early days. when 
the art of turbine design had not advanced to its present 
standard, and steam consumption. guarantees, although given 
in good faith, would not be always obtained on test. There 
is now only a very remote chance that either penalty or 
bonus will be payable in connection with a contract placed 
upon competitive tenders from responsible manufacture. 

As to the method of testing, there are many diferent 
opinions particularly regarding the duration of the tes.. The 
chief. ditticulty with large sets is to provide a steady station 
load, as a water loud cannot be considered. Once a steady 
load and steam conditions are obtained an hour is quite 
sufficient. 

One point regarding consumption tests which causes some 
discussion is the. difficulty experienced in such stations in 
reproducing for the test the steam conditions for which the 
turbine was ordered. Turbine. builders now ask that the 
margin of 23 per cent. be increased by an amount equal to 
one-quarter of the total corrections, Irrespective of direction, 
in excess of 5 per cent. . 

"9.—OvEraALL THERMAL EFFICIENCY OF POWER STATION. 

For all stations it is possible to obtain a Willans line con- 
necting fucl consumption and units generated per day.* This 
allows the fuel or heat consumption to be calculated for all 
load factors, and the actual consumption should be 
account of the varying 
hetter to refer to 
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calorifice value of different fuels, 


* See Enectrican REVIEW, February 
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heat units per unit generated than to lb. of coal. Mr. Samuel 
Insull has stated that when the daily records from the Chicago 
stations show a heat consumption exceeding 30,000 British 
thermal units per unit generated he begins to inquire what 
has gone wrong. In a modern power station with a daily 
load factor of 40 per cent. to 50 per cent. this figure 1s 
probably a good lead. 
10.—CONCLUSIONS. 

Reviewing the various points touched upon in this paper 
dealing with the ünproveinent of the thermal efficiency of a 
large poner station, the following conclusions seem to be 
iis hed: 

That stcaln pressures of 
a steam temperatures of 


350 Ib. per sq. in 


(gauge) and 
100 deg. F. 


are quite suitable, 


and that these figures may soon be raised to 500 lb. and 
750 deg. F. 
2. That vacua should be as high as possible, the vacuum 


above the water term- 
F. above if the water 


temperature being about 21 dez. F. 
perature at 80 deg. and abous 26 deg. 
temperature be reduced to 53d deg. F. 

3. That heating the condensate by the use of steam tapped 
from the main turbine is desirable, and that the heating can, 
under certain conditions, be carried with advantage up to a 
temperature of 500 des. F. by exhaust steam) from auxiliaries 
Where available. 

4. That reheating of the steam after partial expansion in 
the turbine does not promise an adequate return. 

5. That the manufacturer could, if called upon, design and 
construct turbines and alternators for any size up to 100,000 
KW., bub at a very great expense. 

6. That the economical limit in size with a vacuum of 
29 in. and leaving losses limited to 24 per cent. is probably 
about 30,000 KW., Which would run at 1,500 K. b. u. 

7. That auxiharies should be electricaliv driven, the power 
being obtained from an auxiliary turbine exhausting into 
u feed heater. 

5. That in comparing air-extracting systems due considera- 
tion must be given to the boilfr losses incurred in raising 
steam used in connection therewith. 

9. That a closed feed-water systein should be adopted. 

10. That overall consumptions be exprsesed in British ther- 
mal units per unit generated and not in lb. of coal. 

1. That a maximum consumption of 90,000 B.TH.U. per 
unit generated be the objective 1n large stations. 


DisCUss1oN. 

Mr. Rois, introducing the subject, referred to negotiations 
with the B.E.3.M.X, which had taken place during the year, 
and said that Mr. Robinson would put forward the manufac- 
turers’ side of the question; he hoped the members would 
give the users’ side, and thus help to smooth away any dith- 
culties that might exist. 

Mr. RoniNsoN explained that the paper was the outcome 
of an invitation from the I. M. E. A. to the B. E. X. AI. A. to 
provide a paper on the subject from the manufacturers’ point 
cf view; a questionnaire was addressed to all members of the 
latter Association. Who made turbine plant, and the paper 
represented the substance of the rephes, though there was 
much matter which he had not been able to use. The paper, 
therefore, did not represent his own views. He noticed that 
an article had appeared in the General Electric Review * de- 
scribing a large power station, and that in many of its 
features the conclusions reached were identical with those 
appended to his paper. 

Mr. A. Q. Carnegie (of Messrs C. A. Parsons & Co., Ltd.) 
said the new power station of the Newecastle-upon-Tyne Elec- 
tric Supply Co., Ltd.. at Carville., bad now been running 
at an inlet. temperature of about 700 deg. F. for about four 
vears. The increased. temperature was found to produce 
certain strains on the blading, due to expansion effects brought 
about by change of load, but the further sub-division of the 
shrouding strips on the blade tips completely got over this 
trouble. Their research department at Heaton works had 
carried. out a very coinplece. investigation on the behaviour 
of different metals for blades under the actual conditions of 
temperature met with 1n steam turbines. One of the simplest 
tests for a blading material was that given by the Sankey `~ 
machine (an alternating bend test in which the material was 
stressed beyond its elastic limit in alternate directions until 
fracture oecurred), A heavy heating current was passed 
through the specimen to maintain it at the desired tempera- 
ture, which was measured with a thermo couple. Sankey " 
tests showed that a number of materials were suitable for 
blade making, whose strength and toughness at turbine tem- 
peratures were perfectly satisfactory, even above 750 deg. F. 
The best of these materials were manganese copper contain- 
ing 3 to + per cent. of manganese, certain cupro-nickels, mild 
and 3 per cent. nickel steel. and monel metal; 74/30 brass 
was suitable only for the lower temperatures. Steel blades 
had the advantage of great strength, but were liable to cor- 
rosion and erosion to a much greater extent than some of 
the non-ferrous metals: monel metal had the strength of steel 
without being corrodible. Blade deterioration did not occur 
in reaction. turbines except to a very slight extent at the 
exhaust end, and even then it took place at the back of the 
blade, where it had no effect whatever on the etticienc y of 
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the turbine. Manufacturers of reaction turbines took the 
greatest interest and pride in the steam consumption of their 
machines long after the official tests had been completed. 
If would be a very good thing if station engineers would 
repeat the official test, say once every year. The 10,000-kKw., 

2,400-R.P.M. Parsons turbo-alternatore at work at the Carville 
power station were all built during the war; the first one was 
put into service in 1916, but it was not possible to carry out 
any official tests until November, 1919, the second machine 
installed being the first one to be tested. This machine (B2) 


had run from May, 1917, until November, 1919, a period of 24 
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1.—Trsts ON Turek Parsons TURBO-ALTERNATORS OF 
10,000 KW., 2,400 R.P.M., 


AT CARVILLE POWER STATION. 


years. Tests had also been carried out on machines Nos. 
B4 and B5, B4 having been at work three months and Bó 
one month before their respective tests. The results of these 
tests, which were curried out by the testing staff of the 
Newcastle Electric Supply Co., were shown in the diagram, 


fig. 1, the upper line being the guaranteed figures under 
contract conditions, and the lower lines being the actual 
resulta obtained on the three inachines tested. The test 


results lay so closelv together that without referring to the 
distinguishing marks it was almost impossible to realise that 
three tests were shown. These figures showed remarkable 


LOAD IN 1000 Kw. 


Fic. 2.—Trsrs on 20,000-KW. PARSONS TURBO-ALTERNATOR 
AT CHICAGO. 


conformity of results, and clearly demonstrated that a good 
result with a reaction turbine was not due to chance. They 
also showed that the newest machine had no advantage over 
the machine which had done 24 years’ work, and that, there- 
fore, no deterioration in efficiency had taken place during 
this time. The first inachine installed (Bl), which had been 
running 34 years, had still to be tested, as had also B3, which 
had been running about 12 months, and he had absolutely no 
doubt but that the steam consumption points of these two 
machines would squeeze themselves modestly into line with 
those of the three machines shown on the diagram. The 
steam conditions usually 9 at Carville were 250 lb. 
stop-valve pressure, 680/700 deg. F. temperature, and 29/ 29.1 
in. vacuum, the actual steam consumption at full load being 
between 9.9 and 10 Ih. per kilowatt-hour. The Carville tur- 
bines did not by any means represent the best that could 
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now be done by machines at their capacity and speed. A 
25, 000-K W. turbo-alternator was supplied by his company to 
the Fisk Street power station of the Commonwealth Edison 
Co. at Chicago in 1914; the diagram, fig. 2, showed the results 
of tests made in June, 1914, as well as in March, 1918. The 
figures lay quite snugly along the line, and a further test 
had been made within the last few months with the same 
result. British engineers would be proud to hear that this 
machine had proved the salvation of the power station at a 
time when certain American turbines had been playing at the 
unpleasant game of letting go." The use of fine tip clear- 
ances was avoided in modern reaction turbines by the adoption 
of ''end-tightened blading. The radial clearance with this 
blading could be made as large as desired, the usual figure 
being 3/16 to 4 in. Fig. 3 showed a turbine cylinder and 
shaft partially bladed; the blade bases, instead of being made 
flush with the surfaces of the cylinder and spindle, were 


Fic. 3.—Parsons '"END-TIGHTENED " BLADING. 


extended up so as to form a continuous barrier, against 
which the shrouding on the blade tips could bear. The edge 
of the shrouding was thinned away to a fine edge, so as to 
reduce the rubbing surface to a minimum, and the whole of 
the shrouds were ground up into intimate contact with the 
projecting barriers, with the turbine at as near its working 
temperature as possible. After grinding up, the shaft was 
lined off to a suitably fine running clearance, by fitting liners 
behind the thrust bearing. Figs. 4 and 5 ehowed a group of 
end-tightened blades with eerrated caulking pieces ready for 
insertion into the groove. The caulking piece was inserted 


= 


Fig. 4.—Side View. 
Figs. 4 AND 


Fig. 5.—Front View. 
5.—BLADE Unit ASSEMBLED, BRAZED SOLID AT 
ROOTS AND SERRATED; AND LOCKING PIECE. 


at the end of the group, and driven into position in a cir- 
eumferential direction; the serrations in the spindle grooves 
were thus filled quite independently of the caulking, and 
the slight buckhng of the caulking piece when driven up 
circumferentially, set up a very . powerful side component or 
toggling action, which ensured a perfeet lock, and was prac- 
tically independent of delicate workmanship. The turbine 
shaft was maintained in position in an axial direction by 
means of its adjustable thrust bearing, which was of the 
pivoted-pad type, and the shrouds on the blade tips could 
be adjusted to run with safety with an axial clearance ranging 
from 8 to 15 thousandths of an inch, depending on the size 
of the turbine. Even in the case of careless handling, which 
might possibly cause the projecting portion of the shroud to be 
ground away so as to destroy the efficiency of the packing, 
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the old shroud could be easily removed and replaced by & 
new one with but little loss of running time. 

Mr. W. M. SELvEY said that the author's explanation of 
the origin of the paper disarmed criticism; with most of the 
points put forward he was more Or. less in agreement. None 
of the results given in the paper showed an advance on those 
obtained ten years ago; the suggested standard of 20, 000 
B.TH.U. per unit was reached a long time ago. Very great 
advances had been made in the generation of electricity 
because power stations were getting loads which enabled 
thein to use plant of high efficiency. He agreed that no great 
benefit was to be derived from interheating. There was no 
necessity to incur great expense on experimental plant, as 
the results could be closely foretold by calculation. He agreed 
that sets of 100,000 kw. need not be considered; 30,000 to 
35,000 kw. was quite big enough. With regard to the mate- 
rials for blading, much money might be wasted on unneces- 
sary experiments; the materials in the boiler water were 
more unportant—foreign matter was the cause of blade 
erosion. The blades would be all right if they used clean 
water. The same was true of corrosion. He had met with 
only two examples of unsuitable materials for blades, and 
it was unnecessary to use these fancy metals; mild steel was 
quite suitable. They could not get all or even most of the air 
out of the water by the use of a closed-feed system, and it 
was unnecessary to waste money on ijt. With regard to the 
margins of 24 per cent. and 5 per cent. in testing, he saw 
no reason for them; if they had to have margins of 3 or 4 per 
cent., tests were useless—they could calculate the ethciency 
from the design nearer than that. He heartily endorsed Mr. 
Carnegie's figures, the result of tests carried out by Mr. 
Fawsett; the accuracy of the tests showed that there was 
no need for a margin. With regard to the 20,000 B.TH.U., 
which represented 17 per cent. efficiency, he said that 17,509 
was jn sight; but were they to waste 50 per cent. of the 
heat energy for all time? They should look forward to 


utilising that 80 per cent.; he had shown that low-grade * 


heat was applicable to many purposes. Engineers were work- 
ing too close to their Job." There should be a public 
utility engineer to control the use of fuel for all purposes in 
an area, and responsible for getting the naxtnun value out 
of it—then they would get results. 

Mr. Lawson (Cole, Marchent & Mörley) asked jf it was 
possible to get perfect instruments. 

Mr. Sevvey, referring to his I. E. E. paper of 1914, said that 
he there showed how to secure an accuracy within 1 per cent. 
The instruments used were specially designed for accuracy. 

Dr. S. Z. DE FERRANTI said that the paper went to the root 
of electricity supply, dealing as it did with the all-important 
question of etticienev. He referred to Lord Moulton's imis- 
leading statements with regard to the relative values of gas 
and electricity, and said that visions had a way of coming 
true, and stimulated others to work on lines leading to success 
and to the benefit of the community; ten years ago, in his 
J. E. E. presidential address, he had outlined the “all-electric ” 
idea. With regard to the efliciency of power stations, he 
referred to the valuable and stimulating papers by Mr. Shaw 
and Mr. Selvey before the I.E.E., and said that with a few 
exceptions he agreed with Mr. Robinson on the technical 
facts. Lnproveinent could be effected in three ways: by in- 
crease of working temperature, by recuperating low-tempera- 
ture heat, and by increase in size of plant. The boiler house 
was largely responsible for failure to realise in normal work- 
ing the excellent results obtained on test. They should en- 
deavour to maintain the efieienev of boilers irrespective of 
the time they had been in use, and the boilers and furnaces 
should be so designed that the stand-by Josses were avoided. 
With higher steam pressures, the plant would’ be more costly 
to install and maintain. The best pressure was 500 lb. per 
sy. in. The system of “bleeding” the turbine to heat the 
feed-water was very attractive, and saved 5 per cent. on 
paper, but it was disappointing in reality. But progressive 
feed heating effected a real thermal saving. He went into 
this fully in 1906. Degradation of temperature was fatal to 
economy, but progressive feed heating avoided degradation. 
The condensate was taken from the hot well and progressively 
heated by taking steam from different points of the turbine. 
The system had a high theoretical efficiency, and was being 
tried on two 20.000-KW. turbines on the North-East Coast. With 
the same turbines resuperheat was to be used on the lines 
which he applied long ago to a Vickers turbine. He believed 
that no saving was too trivial to be taken into account if they 
were going to supply electricity cheaply. As the result of 
a great many experiments during the past 15 years they would 
soon have stations which would return on the switchboard 
* per cent. or more of the energy in the fuel. There was no 
fundamental difficulty in realising that result. commercially. 
Electricity would succeed on its own merits—nothing could 
stop 1t; legislation was needed to put the electrical industry 
in order, and evervthing should be done along lines which 
would fit in with the use of electricity for everything. In 
bis presidential address he bad postulated a thermal efficiency 
of 25 per cent.; they were going rapidly in that direction, 
and had not reached a limit. Efficiencies would go up, and 
these visions would be realised. By obtaining this paper the 
Association. had done the industry a great service. 

Mr. G. WILKINSON (Harrogate) said they had either to 
cheapen production or to raise the price of electricity. They 
ought to use part of that wasted 80 per cent. (of which they 


ought to be ashamed). As a solution of the difficulty he 
advocated the introduction into steam turbine stations of 
some form. of internal combustion engine, which would effect 
an improvement of 10 to 15 per cent., and would materially 
change the commercial aspect of the question. The internal- 
combustion engine, it was true, was not yet made in large 
sizes, but the Germans had used oil engines up to 400 H.P. 
per cylinder; with three cylinders acting on one crank, and 
six cranks, they would get 7,200 H.P. in one set. Such 
engines forining up to 2d or 30 per cent. of the plant would 
provide sufficient boiling water for the boilers. The econo- 
miser was getting out of date; it was the weak spot in the 
boiler house, and if placed above the boilers was a source 
of danger to the stokers, besides adding to the cost of the 
buildings. Substituting a hot-air economiser, they would 
increase the boiler efficiency, and burn 50 or 100 per cent. 
more fuel efficiently, with mechanical draught, while a smaller 
boiler capacity would suffice. The condensing plant would 
be smaller and cheaper, less condensing water would be 
required, and the cost of electricity would be reduced, thus 
helping the country to make a rapid economic recovery. 

Mr. SwaLLow (Messrs Hichardsons, Westgarth & Co.) de- 
scribed the paper as a classic. With regard to the condensing 
plant, he agreed that electric driving was preferable for the 
auxiliaries, on the score of reliability and economy. In large 
installations his firm preferred. to divide the pumping plant 
into two sections, each capable of dealing with the whole ot 
the load. If a steam ejector were used in series with a water 
ejector, the combination used. only three-quarters the steain 
required by a two-jJet steam pump, producing a in, vacuum. 
The use of evaporators to provide pure water was not as 
widely adopted in this country as it should be; where hard 
water was used there was continual boiler trouble, but by 
installing evaporators that trouble was done away with. 
The exhaust from the@feed pumps could be used for heating 
the evaporators. 

Mr. F. Ayton (Ipswich) referred to the importance of pre- 
venting the corrosion of turbine blading; it was his experience 
that the corrosion took place when the turbine was standing, 
and could be stopped by removing the water vapour from 
the turbine casing by means of a daught of air. He doubted 
whether Mr. Wilkinson could burn more coal of the quality 
now available, on any grate; where efficiency was wanted 
was at the coal pit—in cleaning the coal. An interesting 
report on the subject of power station design was submitted 
at the N. E. I. A. Convention last month; it was stated that 
pressures up to 1.000 Ib. per sq. in., and a maximum tempera- 
ture of 800 deg. F., were contemplated, but at present 300 Ib. 
pressure and 700 deg. might be taken as the practical limits, 
and would require a high degree of operating skill. Smaller 
stations would not exceed 250 lb. and 600 deg. for some time 
to come. Real operating difficulties had been met with in 
connection with valves and fittings in the neighbourhood 
of 300 lb. pressure. The Serious turbine breakdowns in 
America had all been in connection with the impulse type. 
The initial cause was whipping of the shaft, causing rubbing 
and heating, which increased the distortion. United States 
manufacturers had, therefore, changed the method of packing 
the diaphragms, putting the teeth on the shaft instead of 
on the diaphragm, and thus reducing the tendency to heat- 
ing the shaft in case of contact. 

Mr. Lea (Lea Recorder Co.), referring to the author's 
objection to passing the condensate over a weir, said that 
there Was great diversity of opinion as to the cause of corro- 
sion, Which had been known to take place where pure water 
was used, without a weir. He denied that falling over à 
weir appreciably aerated the water, but held that a great 
deal of air was absorbed in the open hot well. The condensate 
Was not so pure as it was supposed to be, and the weir noteh 
only added 2.5 per cent. to the air present in the water 1n 
the hot well. 

Mr. P. V. HUNTER emphasised the importance of small 
gains in efficiency, to which Dr. Ferranti had drawn attention. 
Nowadays load factors were high, and engineers ran their 
newest and most efficient plant on full load as many hours 
as possible; the station load factor had no bearing on that 
of the new plant, which was very high. The maximum ther- 
mal efficiency attainable if all the plant had no losses. was 


35 or 36 per cent., but in practice only half that value was 


realised; hence a very small improvement in running etti- 
clency was important, apart from changes in design. How 
could the low-temperature heat, now thrown away, be 
utilised? Possibly it could be employed to stimulate the 
growth of plants. It was common knowledge that a station 
designed on Dr. Ferranti’s lines was being erected on the 
North-East Coast, using a pressure of 500 Ib. and a tem- 
perature of 700 deg. F. The steam would be reheated in 
two stages, and the condensate in three. The station was 
designed for a thermal efficiency of 244 per cent., and there 
was little doubt that that figure would be attained. But 
it was only worth while with a station load factor of 80 per 
cent., owing to the cost of installation and attendance. 


Mr. ROBINSON, replying to the discussion, said that a 
special committee of the B.E.A.M.A. was considering the 
materials for blading, and trial blades were to be fitted in 
certain turbines that had given trouble. He had not eug- 
gested the total elunination of air from the feed water; the 
condensate contained the minimum amount of air, and the 
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closed feed system was intended to exclude additional air. 
He agreed with Mr. Selvey that tests could be carried out 
with an accuracy within 24 per cent., but in many stations 


the specified steam conditions could not be realised, and the 


necessary corrections sometimes amounted to 20 per cent.; 
if, then, the result fell 2 per cent. short of the guarantee 
the manufacturer was penalised! Hence the necessity: of a 
margin. Progressive feed heating with small differences of 
temperature was the most economical method, but could not 
be fully carried out; he suggested four stages for a pressure of 
300 lb. He did not favour the idea of an internal comfustion 
engine with 18 cylinders. He agreed that evaporators were 
desirable, but was not convinced that weirs did not aeraée the 
condensate. He doubted whether the gain due to bleeding 
turbines would compensate for the increased complication, 
and pointed out that reheating entailed losses. In conclusion, 
he expressed the desire of the B.E.A.M.A. to help the 
LM.E.A. on the path of progress, and suggested that the 
Convention should be expanded to include all branches of 
the industry. TN 

Mr. Rotes, referring to the advisability of seeing questions 
from both sides, said he had long thought that they might 
be more catholic in admitting other branches of the electricity 
supply industry to the Convention. 


{N 


IMPROVEMENTS IN MOTOR-CARS: ELECTRIC 
LIGHTING AND STARTING. 


By F. H. HUTTON. 


THE opinions expressed on this subject in the Times of 
May 15th, while interesting, can hardly pass unchal- 
lenged ; probably they were not expected to do so. The 
writer of the article in question, apparently in all 
sincerity, puts forward the view that, because of the 
inexperience in electrical matters of the average motor- 
owner and the consequent apparent complication of the 
necessary apparatus, progress in this direction should 
be stopped, and a return should be made to paraffin 
and acetylene lamps. and to the low-tension magneto. 
From the same point of view would he recommend, 
because the practice of wireless telegraphy necessitates 
a grasp of electrical matters and some study of the 
science by those who use it and have charge of the really 
complicated apparatus involved, that we should revert 
to the heliograph and semaphore? Undoubtedly in the 
latter cases the desired simplification is retained. Sim- 
plification in numberless other directions can be obtained 
by following out the same principles to their logical 
conclusion. If this idea were carried out as regards 
electric lighting and starting on cars in this country 
the natural result would be that other nations would 
progress while we receded, for there is no standing still 
in such matters—it is a case of going ahead or astern. 
The magneto industry itself furnishes an example of 
the danger of allowing other nations to acquire know- 
ledge and experience of manufacturing scientific ap- 
paratus while we go to sleep, for at the beginning of 
the war the experience of magneto manufacture in this 
country was practically nil, and it is to the everlasting 
credit of a few energetic firms that the enormous diffi- 
culties of initiating such an industry in wartime were 
overcome. EN 
The writer of the article truly remarks that it is 
self-evident that at the present moment electric light 
is the most popular illumination system for motor cars, 


and that its superficial advantages are too patent to 


admit of argument ; he contends, however, that the eost 
is too high. and that although the average motor-owner 
has acquired enough knowledge and experience to look 
after such things as valves, magneto. carburetter, &c., 
he “fears and mistrusts electric light and engine 
starters," | Why the magneto should be plaepd among 
permissible apparatus while dynamos and motors are 
on the black list. js not easy fo understand, stnce many 
more intricate problems are bound up in the former 
than im the latter. It is presumably a case of ae 
liarity breeding confidence. and it is just this dE 
that it is wished to bring forward with regard to other 


electrical apparatus on cars. The civilised world is 
becoming more electrified ’’ every day; knowledge of 
electrical engineering is increasing on all sides and 
among all classes; electricity is used for lighting wher- 
ever a supply can be obtained; for the purpose of 
applying power to industry and domestic needs it is 
unrivalled ; even for heating purposes, where the cost 
compares unfavourably with other methods, there is 
an insistent demand for it owing to the convenience 
and cleanliness which in the long run often outbalance 
the extra cost. With all this increasing knowledge of 
electrical engineering it will surely come about that the 
average motor-owner will soon acquire enough famili- 
arity with the subject to look after his electric lighting 


and starting system, especially when he has become 


aware of the enormous convenience which such systems 
confer. For it,is not only in connection with lighting 
and starting that electricity 1s found useful on a car. 
It is the most convenient means of sounding a horn; 
it is by far the most adaptable method of warming the 
carburetter, and so allowing the use of inferior fuels; 
it is invaluable for an inspection lamp; it warms the 
driver's gloves and the passenger’s foot-muff ; pumps the 
tires; and it is ideal for heating the vulcaniser. Since 
all these advantages in addition to the benefits of ‘all 
lights, both exterior and interior, and engine-starting 
are to be obtained for the small amount of mental 
exertion necessary to understand the elements of electri- 
citv. how many -people would wish to return to the 
miseries of fitful and inefficient paraffin and acetylene 
lamps? 

On the argument of cost we have only to look across 
the Atlantic, to the land of democratic motoring and 
cheap cars, where there is one motor vehicle to every 
14 inhabitants. In that country it would be about as 
easy now to sell a car without an electric lighting and 
starting svstem as a horse with only three legs, and, as 
a matter of fact, ever since the year 1917 over 99 per 
cent. of the cars have been so fitted. Even the humble 
Ford has had to follow suit. 

As regards reliability and.the amount of attention 
required for electrical systems, the following extract 
from the ErEcTRICAL Review, giving the experience of 


a private owner in this country, may be of interest. 


In 1915 I purchased an American car fitted with 
electric lighting and an electric starter by secondary 
cells charged from a dynamo which could also be used 
as a motor. This equipment has given me complete 
satisfaction over a period of nearly five vears. Energy 
is provided for starting the engine from cold even n 
winter, for lighting seven lamps. for firing the engine, 
and for actuating the horn. Up to date the car has 
run some 9,000 miles, mostlv on short journevs, and 
the engine has never once been started by hand. The 
small mileage is due. of course, to the war, but the 
short journeys have meant very frequent engine start- 
ing and a consequent heavy tax on the batteries, but 
the three cells have stood up to the work, and have not 
so far required any attention other than a little dis- 
tilled water once a month.” ; 

One wonders what this owner of a five-year-old car 
would remark if he were advised to ro back to & car 
with paraffin side and tail lamps, with acetylene head- 
lights, and with low-tension magneto ignition! 


oer EED 


Japanese Trade with India.—A correspondent of The 
Times Trade Supplement states that Japanese competition in the 
Indian market seems likely to prove more serious than is generally 
realised. “So far as it js a phe at 1 5 

i art of a studied plan, an essential fe 
ete lull British traders into the feeling that 
Japanese goods will always be of the cheap showy type for the 
bazaar trade. whilst at the same time a sound footing is Tu 
obtained for future businesa in heavy electrical plant, rubber an 
chemical gooda, cutlery and heavy metal prcducta. : 3 

* Apart from tbe textile trade, regarding which euch str m 
fforts are being made hy Japan. the principal inroada into Indian 
ade. by that country will be in connection with electric cables 


d accessories. P ^ 
painta: chemicals, and haberdashery. : 


lant and machinery, hardware, paper, cutlery, 
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A PROPOSED IMPERIAL WIRELESS CHAIN. 


The Committee’s Report. 


Taa IMPBRIAL WIRELESS COMMITTEE, of which Sir Henry 
Norman was chairman, and which was appointed to prepare 
a complete scheme of Imperial wireless communication, issued 
ita report last week (Cmd. 777. Price 6d. net). 

The War Office presented to the committee a scheme calling 
for the construction of 22 main stations and 23 subsidiary 
stations, the total capital cost of which would be many mil- 
lions of pounds. The committee is of the opinion that the 
chief military and air force needs will be met by the scheme 
necessary for commercial requirements, and adopted the 
principle that if one of the fighting services should hereafter 
require subsidiary communication with a locality where little 
or no commercial need exists, or is likely to arise, the station 
in such locality would be erected and maintained at the cost 
of the eervice requiring it. It would be unreasonable to 
handicap & commercial Imperial scheme with the coet of 
purely military needs of any kind. 

In eummary form, the conclusions reached by the Com- 
mittee are as follows :— 

Proposals for an Imperial wireless chain usually contemplate 
linke of about 4,000 miles each—the distances, for instance, 
between England and India, and between India and Aus- 
tralia. For these distances all epark systems are obsolete, 
and the high-frequency alternator in its present etate of 
development is costly, difficult to repair, and as yet ineuffi- 
ciently tested in prolonged operation. Therefore the arc 
system, the most widely used to-day for long-distance wire- 
lees communication, would have to be adopted. It is, how- 


Equa! Area Projection 
we 
imperio! Wireless Scheme. 
L. 


PROPOSED IMPERIAL WIRELESS CHAIN. 


ever, impossible to say beforehand what power would be 
required at such ranges for a satisfactory commercial wireless 
service, which the Committee defines as a 24-houre a day 
service, not subject to frequent interruptions and repetitions, 
reliable, working at high speed, and of a capital cost and 
annual expenditure such that at rates low enough to attract 
a large traffic it might speedily become self-supporting. 

No satisfactory commercial service, as thus defined, over 
even half the above range, is in existence anywhere at the 
present time. PER 

The cost of a pair of stations in England and India, equipped 
in about two yeare with the emallest arcs likely to effect 
this communication, would be £615,000, and the annual 
charges £155,000. Yet no certainty could be felt that thie 
power would be adequate, since no such arc is working 
efficiently anywhere to-day under conditions enabling its 
efficiency to be judged, and it would be unwise to incur the 
cost of the larger arcs until acquainted with the results 
of the working of an arc of greater power than anv hitherto 
constructed, ehortly to be in operation by the French Govern- 
ment.“ Moreover, the possibility that the arc system is 
obsoleacent must not be overlooked. The Committee con- 
cludes. therefore, that an Imperial wireless chain of 4,000- 
mile linke bridged bv arc transmission is, alike on technical 
and economic grounds, for the present inexpedient, and seeks 
another solution of the problem. 

This is found in the two complemental facts that the chief 
countries'of the Empire can be connected, both commercially 
and strategically, by links of about 9,000 miles. and that the 
advance of wireless science has rendered it possible to produce 
wireless power sufficient for this range by the employment 
of thermionic valves. The current thus generated admits 
of the sharpest tuning, allowing the use of a large number of 


* Prec. Rev., April 2nd, 1990, pp. 493-6. 


contiguous wave-lengths, and it is particularly suitable for | 


high-speed working. Important experiments in the design 
and conetruction of valves have been carried out at the Naval 
Signal School at Portsmouth, in high-speed eignalling by the 
use of valves at the Army Signals Experimental Establish- 
ment at Woolwich, and at the Post Office. The valve system 
is undoubtedly in the line of future development of wireless 
telegraphy, and it promises to cost less than the arc eystem 
to install and operate. 

A Post Office wireless service by arcs, sanctioned by the 
Cabinet last year, will shortly be in operation between Eng- 
land and Egypt. In the Committee's opinion this service 
should carry all the African traffic, through a new valve 
station near Nairobi, East Africa, and the ex-German station 
at Windhuk, South Africa, the latter being transformable at 
slight expense into an efficient valve station. For the Indian, 
Far Eastern, and Australian service it is propoesd that valve 
stations should be erected in England, near Cairo in Egypt, 
in India, at Singapore, at Hong-Hong, and on the north or 
west coast of Australia. 

The Imperial wireless scheme recommended is shown in 
the accompanying map. The Committee is of opinion that 
by this procedure official, commercial, and Press traffic will 
be carried reliably, expeditiously, and economically, and that 
essential strategic needs will be met. 

Communication between England and Canada can be 
secured by similar valve stations in each country, but this 
highly desirable service must be decided upon by conference 
between the British and Dominion 
authorities. A entisfactory commercial 
service between Western Canada and 
Australia is regarded as of such extreme 
difficulty at the present stage of develop- 
ment as to be beyond practical con- 
sideration. 

The capital cost of the scheme out- 
lined above is estimated at £1,243,000, 
of which £853,000 would be payable by 
the Imperial Government. The annu 
charges, including interest on capital at 
64 per cent., and complete amortisation 
of all plant and buildings within a pro- 
per period, are estimated at £425,000, 
of which £968,000 would fall upon the 
Imperial Government. The total esti- 
mated annual traffic for the whole ser- 
vice would be about 10,000,000 words, 
producing a revenue of £395,000, of 
which £205,000 would be receivable by 
the Imperial Government. 

On balance, the opening years would 
show an annual loes of about £100,000, 
of which £63,000 would be payable by 
the Imperial Government, £4,000 by the 
Indian Government, £20,000 by the 
Australian Government, and £13,000 by 
the South African Government. The 
Committee is of opinion that this initial loss is leas than might 
have been expected; that its proposals represent the quickest 
method, consistent with the greatest economy, by which a 
satisfactory Imperial service, embodying the latest ecientific 
progress, can be eecured; that these losses will decrease year 
by year, and will be turned into a profit in ten years; and 


that in any case the loss may be regarded as negligible in com- - 


parison with the Imperial benefits conferred. 
The chain of etations, at least three-quarters of the material 


.of which would be ‘supplied by commercial manufacturing 


firms, should be completed in two years after the issue of 
the plans and epecifications. 

The practical procedure to give effect to the Committee'a 
recommendations would be the creation of & Wireless Com- 
mission of about four members to plan the stations as units, 
in accordance with modern wireless science, in order to secure 
the necessary correlation of all the constituent factors. This 
Commission would presumably be no longer required when 


the stations were completed. 'The Committee proposes that 


the construction of the stations to the plans furnished by 
the Commission should be entrusted to the engineering de- 
partment of the Post Office, which possesses the organisation 
and experience necessary to the satisfactory execution of this 
work, and to the corresponding overseas authorities. 

The Committee has examined, as requested, the proposals 
submitted to the Government by the Marconi Co.* It finde 
these too vague to admit of detailed comment. but so far a8 
it can judge the scheme it appears to be of a scope and 
magnitude eo great, and involving such heavy capital an 
annual expense. that even if it carried the whole of the 
traffic handled to-day by all the cable companies serving the 
same regions. it could only be remunerative, if at all, bv 
duplicating the Postmaster-General’s system of inland and 


* Erec. Rev., March 19th, 1990, pp. 377-9. 
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continental ielegraphy, and by competing with the State 
telegraph systems of the various overseas Governments. to 
is f er of opinion that if fully carried out it would be 
prejudicial to the intereste of free wireless research and 
independent development. 

Upon the technical side of the proposals the information 
given affords no basis for judgment, but the Committee does 
not accept the statement that an Imperial service can be 
satisfactorily en hk Pond by the use of a particular patent 
owned by the co 

On the other "Had. 155 Committee is of opinion that of 
Imperial wireless traffic were carried out by the State, long- 
distance wireless traffic with foreign countries might properly 
be left, under suitable conditions, to the commercial com- 
panies. Both eervices would profit by this healthy competi- 
tion. 

The considerations and arguments upon which the above 
conclusions are based are set forth in detail in the report. 


LEGAL. 


SPENCER v. ADAMS. 


In the City of London Court, on June 29th, Mr. George H. 
Spencer, Tufnell Park Road, sued Mr. Maurice Adams, Bed- 
ford Park, for £15 19s. 10d. for installing the electric light 
at premises at Hounslow and Ruislip. Plaintiff said that the 
work came altogether to £30, and he had been paid half od 
account. He admitted in cross-exawination that he gave Fy 
estimate to Maurice Adams Concrete Construction Oo., 

Fore Street, of which the defendant was the managing dir 

tor, but he was not suing the company because he did 195 
think they were liable. 

Mr. CosTELLO, defendant's counsel, said the company gave 
the orders and ‘paid the sum mentioned on account. All the 
documents showed that the company were the people with 
whom the plaintiff dealt and not Mr. Adams personally. 

Assistant uage JACKSON was afraid the plaintiff had made 
a mistake. Why had the company not paid instead of allow- 
ing the defendant to be sued? m 

Mr. CosTELLO eaid unfortunately the company was in liqui- 
dation. This was the whole of the trouble. 

Assistant Judge JACKSON said it was very hard on the plain- 
tiff that he had fitted up the premises nominated by the 
defendant's company, and he had not been paid. 

Mr. COSTELLO rep ied it would also be hard. on Mr. Adams 
if he had to pay the debts of the company. 

Asistant Judge JACKSON agreed, and said he did not think 
the defendant was personally liable. Judgment for him with 


costs. 


GERMAN LAMP PATENTS. 


Before Mr: Justice Ruesell, in the Chancery Division, on 
Friday, July 2nd, an action was tried in which the Osram- 
Robertson Lamp Works, Ltd., asked for a declaration that 
they were the beneficial owners of lettere patent Nos. 2284 
of 1912, 15360 of 1913, and 19729 of 1914, the latter granted 

to the Public Trustee, N the two former vested in the 
Public Trustee by an order of the Board of Trade of October 
JOth, 1918, and that they were entitled to have the letters 
patent transferred to them. The Public Trustee and the 
Deutsche Gasgluhlicht Aktiengesellschaft, of Berlin, were cited 
as the defendante. 

Sir Arthur Colefax, K.C., and Mr. Austin Cartmell ap- 
peared for the Public "Trustee as the custodian of the lettera 
patent; and Mr. J. Hunter Gray, K.C., and Mr. James White- 
head, for the plaintiffs. 

The letters patent related to improvements in connection 
with the manufacture of wolfram and molybdenum filament 
Jamps, and Mr. Gray said there was an agreement with the 
Geripan company under which, the plaintiffs were entitled 


to the benefit of a s o a in this country which 


ihi be made by the German company. From 1907 quite 
a number of improvements were communicated to them by 
the German company, were patented by the plaintiffs, and 
the patents were now vested in them. As regarded the first 
two the Germans were pure trustees, the whole of the bene- 
ficial estate having passed to the plaintiffs. As to the third, 
the communication of the invention was made in June, 1914, 
but the necessary papers could. not be completed before the 
war broke out. As a matter of law a person who got com- 
munication from abroad of an invention was entitled to apply 
for a patent for it as being the first importer. 

His LoRpsHrP: Of what? 

CouwsEL: Of the invention. The person who first intro- 
duces the invention into this country from some other country, 
however he does it, is entitled to be the first and true in- 
ventor within the meaning of the Act. As regarded the 
present case, he submitted that the whole of the beneficial 
interest had passed before the outbreak of war. 

Sir ARTHUR COLEFAX explained that the position of the 
Public Trustee was that of custodian of the patents granted 
to the German company, and it was for the plaintiffs to prove 
that thev had the legal right which they claimed. In regard 
to the first two. he thought they had proved their case, but 
with regard to the third there was some question. 


| machinery in the shipyard of Messrs. 


- 


His LoRDSHI, in . said the procedure under 
the agreement was e invention or improvement, as the 
case might be, which the German company made, was dis- 
closed to the plaintiffs, and the necessary papers were pre- 
pared over here to be lodged at the Patent Office. The patent 
would be sealed in favour of the German company, and the 
an company would assign it to the British company. 
That practice was followed in all cases except two, the first 
two. Asregarded those, what happened was that the patente 
^were granted to the German company, and the assignment 
by them to the plaintiffs was executed. But when the war 
broke out they were, under the order of the Board of Trade, 
vested in the custodian. As regarded the third patent, by the 
time the papers were ready to be sent to Germany for eigna- 
ture war had broken out, and the papers could not be sent, 
and the patent was granted to thə custodian as patentee. 
The answer on behalf of the custodian was that the patents 
were not patents within the meaning and scope of the agree- 
ment of 1907. The first related to the description, and as 
wolfram and molybdenum formed part of it he held that it 
concerned an improvement of filament lamps of these par- 
ticular descriptions, and was within the meaning of the agree- 
ment. The second dealt with the addition of a reflecting. 
surface to the globe of the lamp, and the third was an inven- 
tion designed to reduce the temperature of the gas in the 
half-watt lamp so that the wires leading into the Jamp would 
be less likely to be fused. He held that all three letters 
patent came within the scope of the agreement and should 
be assigned to the plaintiffs ee the custodian, and he made 
an order accordingly. 


ENGINEER SENTENCED. 


At Greenock Sheriff Court, John Keith Robertson, engineer, 
was sent to prison for sixty days for damaging the electrical 
Ferguson Bros.. Port 
Glasgow. It was stated that Roberteon had had a dispute 
regarding wages, and had left the firm's employment. He 
returned on Saturday night. entered the works, and put the 
electrical machinery out of gear by running away tbe oil 
and throwing sand into the rings. When the workmen 
tried to start the engines on Monday morning a large volume 
of smoke and flames burst out, the men's lives being en- 
dangered. A number of men were thrown idle, and £100 in 
wages was lost. 


FAILURE TO FROTECT A CRANE. 


at the Gateshe&d-on-Tyne Police Court, on 2nd inst., Sir 

G. Armstrong, Whitworth & Co., Ltd., were charged 
With having failed to protect an overhead electric crane 80 as 
to prevent danger. eo far as was reasonably practicable " at 
Close Works, on April 29th. 

Mr. LAUDER, H.M. Inspector of Factories, said the crane 
in question was supplied with direct current from trolley 
wires which were underneath the crane, but above the crane, 
on the roof ers, were three other trolley wires supplying 
alternating current to other cranes. On the top of the crane 
in question was a cerriage. and on one side of it was a plat- 
form which faced the trolley wires. The three wires were 
immediately over part of the platform, the distance being 

4 ft. 14 in. They carried a 440-volt current. On the day 
of the charge two men were sent up to repair the crane; the 
wires were alive. 

J. LANGLEY, chargeman millwright, eaid since the inspector's 
visit & fencing had been erected on the crane to prevent 
contect with the wires. 

A fine of £10 was imposed. 


CHARGE OF STEALING LAMPS. 


AT the West London Police Court. on Saturday, before Mr. 
: Boyd. Jack West. 17, was charged on remand with stealing 
electric lamps. The evidence given at the previous Pur 
was reported in the ELECTRICAL Revirw, June 95th, 809. 

To Det.-Sergt. Parsons he confessed to 17 cases, ne had 
rendered assistance to the police in recovering the vroperty. 

He had not been in the hands of the police before. and 
the magistrates hound him over in £10 to come up for 
judgment if called upon within two years. 


ELECTRICIANS AS SHOPBREAKERS. 


AT Scarborough Quarter Sessions. on Friday last, three 
brothers, Harry (30). Ernest (94), and William Thompeon (99), 
all living and carrying on a business as electricians at 114, 
Victoria Road, Scarborough. were sent to prison in connec- 
tion with shopbreaking on the Spa and at North Side. and 
stealing a Jarge quantity of valuable goods. The two vounger 
brothers admitted the thefts. and the elder pleaded guilty 
to receiving. It transpired that the young men are natives 
of Rotherham, and only recently settled in Scarborough. 
where they had established what seemed to be a bona-fide 
husiness. They had agreed to purchase their premises, and 
deposited £100. Ernest had been caught in the act of shop- 
hreaking and the other two, who escaped, were arrested rt 
home, where the proceeds of twelve robberies were recovered. 
The father of the orisoners said he could not account for their 
conduct. unless it could be attributed to their life in the 
Army. The police had no record against the men. 

The RECORDER sent Harry to prison for three months, and 
the others for six months, all in the second division. 
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BUSINESS NOTES, a MP 


The “ Electrical Review” Index.—The Index to Vol. 86 
of the ELECTRICAL REVIEW, which will shortly be printed, will 
be supplied only to those who, through the post, specially apply 
for it. To such it will be supplied for sixpence poet free. Any 
reader or advertiser, at home or abroad, who requires a copy for 
binding or for other purposes, is asked to make early application 
therefor to the Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London, E.C. 4. 


English Electric in Australia.—The appointment of Mr. 
G. Weymouth, of G. Weymouth Pty., Ltd., Melbourne, and Messrs. J. B. 
Nicholson and A. A. Stewart, as managing directors of the English 
Electric Co., of Australia, has been confirmed. An order has been 
received from the New South Wales Railway department for two 
turbo-alternators complete, to be manufactured locally. These 
will be the first completed units to be manufactured in Australia. 
The contract amount exceeded £60.000.—TZenders. ` 

The A.E.G. in Sweden.—The Elektriska Aktie-Bolag 
A.E.G. has decided to increase the share capital from 1,000,000 kr. 
to 5,000,000 kr., by the issue of new shares of 1,000 kr, at par. 
2 right of subscription is exclusively held by the A.E.G. of 

rlin. | 

Big Scheme for Dowlais Steel Works.—The Daily 


Chronicle states that MESSRS. GUEST, KEEN & NETTLEFOLD, LTD., 
are preparing a site for the erection of an electrical power station, 
a range of coke ovens, and other developments, at Dowlais steel 
works, at a cost of three-quarters of a million. 


The Crisis in Japan.—An Exchange Telegraph dispatch 
from Tientsin states, under date July lst, that owing to the 
serious industrial outlook in the copper and steel trades at Osaka, 
the important Japanese centre, the J apanese Government has come 
to the relief of these industries and is advancing 20 million yen, 
thus averting an increase of unemployment. 


Bankruptcy Proceedings.—J. W. Lewsey, electrician, 
late of 103, Mansfield Road, Nottingham.— First and final dividend 
of 20s. in the £ payable July 14th at the Official Receiver's offices, 
4, Oastle Place, Nottingham. 

Ivor JAMES Hopson, and Basin HOWARD NEWMAN (trading 
as Hodson & Newman), electrical engineers, 85, Queen Street, 
Rreter.— The first meeting of creditors in this matter was held on 
July lst at Exeter. The statement of affairs showed liabilities 
amounting to £745, and assets £225, thus leaving a deficiency of 


£520. It was stated in the deficiency account that the net trading 


loss from July 10th, 1919, was £138. and £150 was put down for 
depreciation in stock- in-trade. The Offcial Receiver observed that 
the debtors had filed their petition in consequence of a levy of 
execution upon their stock-in-trade. They commenced business at 


Exeter on July 10th, 1919, with a capital of £20. The chief item 


in the unsecured claims was £524 for accumulators. lamps, and 
other electrical accessories. They allege as causes of failure want 
of capital and bad trade, particularly since Easter, 1920. ö 

‘BERNARD PORDES (trading as the United Electrical Manu- 
facturers Co.), 18-22, Christopher Street, London. The following 
are creditors :— ` 


Arnold, A .. 496 Morgan Cruotble Co., Ltd. ' .. £88 
Blackwell, Sons & Go., Ltd. T 74 Magnus, D. & A. 2 19 
Baron, 8. e PT 13 Maver, E. = & Co. Ltd. ita 16 
Beatrice & Co., Ltd. An zu 72 Neale, G. V ps 73 
Blythe & Co., Lid. s x 19 Pillivant, F. T. ; . . 158 
Connell & Co., Ltd. "ES 84 Rotherham & Co., Ltd. - 11 
Cromil Engineering Co... RA 15 Rhodes & Son, Ltd. "" M 17 
Copley & Bank, Ltd. .. 1,076 Byer & Co., T. 3. d ys 16 
Dericott, H. n .. 54 Smith & James, Ltd. 12 
Drayton Paper Works s 5 26 Smith & Davis, Ltd. ae ^ A 
Dunn Davis & Whitner .. . . 120 Steiner, E. a 14 
Dussek Bros, Ltd. ed J5 14 Sweeney & Blocksidge b. . . 164 
Express Lift Co. .. wes us 80 Testi & Sons . T - RO 
Foord, J., & Co. . "M 22 Tobacco N - as 2L 
General Electric Co., Ltd. 24 23 Toy Campbell & Co. : . 63 
Hillbar Press . - )2 United Kingdom Tea Co., Ltd. 289 . 
Hardware Trade Jourzal.. ix 25 Wilkinson & Sons .. a ; 42 
Hardwareman - m v 22 Pordes, M. ou is . . 148 
Hall & Hall.. Cae ei " 88 ° Pordes, A. «s ae . . 178 
Hutton & Co. : bo ee oe 54 Bankers ee oe ee | ec 495 
Hill&Co. .. bed 24 12 Barley & Co., Ltd. s» „ JOL 
Morris & Yeoman. 56 German creditors . T .. 1,894 


Mails to Australia Australian papers just to hand 
complain bitterly, and not without juatification, of the serious 
irregularity in the arrival of mails from this country. It is a 
great handicap to business. A» mail recently arrived after a lapse 
of 28 days! During all that time Australian business houses were 
out of touch with the trade centres of Europe, and when the mail 
referred to was received. it proved to be in reality three or four 
mails in one, and numbered over & million lettera! We do not 
. know that the arrivals in this country have been much more 
regular. In the interesta of traders both here and there it is 
important that the authorities should do their utmost to afford a 
regular and dependable means of postal communication at the 
earliest possible date. 

Supplies for Canada.—H.M. Trade Commissioner in 
Winnipeg (Mr. L. P, Beale) has received an inquiry from a 
Winnipeg company for vulcanite battery jars and celluloid sheets 
required for the construction of batteries. Deliveries from the 
United States are said to be very uncertain, and the company atate 
that if a satisfactory source of supply can be found within the 
United Kingdom, it is hoped to conclude permanent arrangements 
with United Kingdom manufacturers. The D.O T. (Capt. Vande- 
leur. Room 49, Victoria 9010; Ext. 29"), has full Prena and 
samples, l 


lm... 


Strikes.—The strike of Southport electricians, which 
involved about 40 members of the Southport branch of the Elec- 
trical Trades Union, ended on Monday, June 28th, the masters 
agreeing to concede the men's demands, 

The management of the BRITISH INSULATED AND HELSBY 
CABLE Works, at Prescot, intimated that their men on strike 
would be reinstated, but the men remained out, and have been 
endeavouring to induce the members of the others Unions who 
remained at their posts to join them. In this they failed, the men 
declaring decisively in favour of a continuance of work as against 
a lock-out. As we go to press, we learn that the strike has been 
settled and after a few days’ stoppage, 4.000 workers have resumed 
their duties. Two men who had been dismissed, have been rein- 
stated and the firm will loyally carry out any award or recom- 
mendation from the Councils which have in hand all matters 
regarding wages and conditions of employés. 


Lead.— Messrs. G. Cawson & Co. report (July 8rd) :— 


The position with regard to supplies remains unchanged. There is still an 
ample supply offering for all requirements. The actual general consuming 
trade is without improvement. lectrical works continue to take lead in 
fair quantities. Some of them, however, have covered their requirements 
for months ahead. The inquiry from Japan has entirely ceased. America, 
seems to be still in the market. The Customs difficultics, however, prevent 
business bring carried through. Lead is still coming forward regular y from 
Spain and Australia. . The position in Mexico continues to improve, 
and this will, no doubt, eventnally tend to ease the American situation. 

. The outlook for the present rather points to a steady market. . 


MEssas. JAMES Forster & Co. state :— 


The consumption of lead is well up to pre-war figures, and tends constantly 
to increase, Rollers report active business both for sheets and pipes, and the 
evidence generally on all hands, particularly in the City, shows that at last the 
building trade is getting into its stride. The electrical trades are full of 
orders. As far as imports ure concerned, there is no evidence to justify hopes 
of increased quantities, and without same there is only one result to existing 
conditions sooner or later, and that is pronounced scarcity. e 


Trade Announcements.—Owing to rapid growth of 
business, the WESTERN ELECTRIC Co., LTD., has acquired an 
additional building at 60 and 62, Finsbury Pavement, London, EC. 
(Telephone Nos. : London Wall 7608 and 7609"). The export 
sales department has been removed from Oswaldestre House, and 
the supply sales department from Norfolk House, to the new 
address, and all sales business will be carried on from Finsbury 
Pavement in future, where they now have extensive showrooms. 
The registered offices of the company will continue at Norfolk 
House, 

Me. F. Careg, B.Ena., A. M. I. E. E., has commenced business as an 
electrical engineer at Sun Buildings, Collingwood Street, Newcastle- 
on-Tyne. 

THE COVENTRY ELECTRICAL AND ENGINEERING Co. have opened 
showroom premises at 23-24, Hertford Street, Coventry. > ` 

Mr. E. GoLDsTON, electrical engineer, of Northampton, ` has 
removed his business ‘from 28, Marefair, to 13, Horse Market. 

Tak Swirr ELECTRICAL, LTD., have moved to larger premises 
at 6, Cork Street, Old Bond Street, W.1, where they will carry a 
larger stock of acoessories. 

Messrs. M. K. COOPER & Oo. (M. K. Cooper, late of Messrs. T. C. 
Smith & Co., of Aberdeen) have commenced business as electrical 
engineers at 15/21, Chapel Walks, Liverpool. 


Germans in China.— The Shanghai correspondent of 
The Times Trade Supplement gays it is reported that arrangements 
have been made for the supply by German manufacturers of all the 
necessary plant and machinery for a colliery which is being 
opened up in the Province of Chekiang, near Hangchow. "The 
German engineer who is to auperintend the installation of the 
plant has already arrived, and it is understuod that the machinery 
is now on its way. The engineer was formerly employed by the 
Chinese Government, and was repatriated when the Germans were 
sent back to Germany. In view of the fact that France is finding 
it difficult to obtain the necessary machinery from Germany to 
restore the collieries destroyed by the German army, it is curious 
that Germany should be able to sell oolliery machinery to China." 


Catalogues and Lists.—MxssRs. Hices Bros., Dynamo 
Works, Sand Pits, Birmingham.—Monthly Magazine, July, 1920 
(24 pp.). containing stock lists of dynamos and motors, and notes 
on the prevention of sparking. . 

Messrs. WARD & GOLDSTONE, LTD., Sampson Works (Salford), 
Manchester.—Catalogue No. A105 (75 pp.). A priced and illustrated 
list of lighting and power supplies covering a wide range, and 
including ironclad switches, fuses, cables, insulators, bell 
materials, &c. 

THE BRITISH THoMsoN-HousToON Co., LTD., Rugby. — 
Descriptive List No. 8,027 (12 pp.). An illustrated pamphlet 
giving complete details ‘and specifications of a ventilated interpole 
traction motor (Type G.E. 200 K). 

AUTOMATIC AND ELECTRIC FURNACES, LTD., 281-283, Gray's 
Inn Road, W.C. 1.—Heat Treatment Bulletin for May, 1920, 
“ Concerning Pyrometers.“ A pamphlet dealing with the correct 
methods to employ in pyrometry. 

THE Epison Swan ELECTRIC Co., LTD., Ponder's End, Middle- 
sex.—A prioed and illustrated list of new sizes of drawn tungsten, 
gas-filled lamps. 40 and 60 watts. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C.4.—Installation Leaflet No. P2,323, describing the rotary 
converter equipment installed by the company at the Landore Tube 


Works, 
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Electric Motors for Canada.—The Department of 
Overseas Trade in London has news from Toronto to the effect that 
a local firm, who use motors varying from 1 H.. to 5 HP. for 
pump work, desire to receive quotations with particulars of 
delivery from United Kingdom firms for electric motors of a high 
starting torque and other characteristics similar to those of the 
American "Wagner" and Century makes. The name and 
address can be ascertained from the D.O.T. 


The Machine Tool and Engineering Exhibition.—The 
Machine Tool and Engineering Exhibition wil] be held at Olympia 
in September next. The whole of Olympia has been booked up for 
some months past,and the number of separate exhibitors will 
exceed 200. It is anticipated that the public interest in the 
exhibition this year will be greater tban that shown in any 
previous exhibition of machine tools, because the produotion of 
munitions during the war educated the British public for the first 
time in the fundamental importance of machine tools to British 
industry. There will be over 1,000 machines in aotual operation. 
Theexhibition is being organised by the Machine Tool Trades 
Association, and it will be held from September 4th to 25th. 


Book Notices.— We have received a copy of the summer 

number of. Punch, it is an extra number, beyond the ordinary 
weekly issues, and is thoroughly well worth the shilling. The 
cover depicts Mr. Punch in bathing costume playing cricket on the 
sands, and puts you in holiday mood at once. More than 140 
pictures are included, and an excellent feature is a special section 
in full colour. 
. “ Etude sur la traction électrique par courant continu ; alimen- 
tation des réseaux de tramways et de métropolitains.” (31 pp.) 
By F. Query. Reprinted from the Revue Générale de ! Klectrwite. 
This is a reprint of a communication to the Société Frangaise des 
Electriciens, and is a comprehensive study of the working of 
electric traction systems gathered by the author in his capacity of 
chief engineer of the electrical department of the "Omnium 
lyonnais” railway and tramway systems. 

“The English Hlectrio Journal" Vol. I, No. 3 (40 pp.).—The 
July issue of this journal contains a number of intereating and 
informative articles. Among these are a description of the Phoenix 
Works, Bradford; a description of a. D. O. geared turbo-generator 
installation, and notes on steel works drives —all photographically 


" Reports for the year 1919 on the Science Museum, and on the 
Geological Survey and the Museum of Practical Geology.” (33 pp.) 


London: H.M. Stationery Office. Price 3d. net.—The report shows 


that the daily average of visitors to the Science Museum rose to 
over 1,100, an advance on pre-war figures. The addition of 
numerous new exhibits is recorded in detail, among them being & 
double-needle telegraph instrument (1847), the original Neale 
sounder (1873), the Henley. needle galvanometer used in receiving 
the first trans-Atlantic message (1868), and a collection of vacuum 
tubes used by the late Sir William Crookes in his researches. 

" Science Abstracta" (A and B). Vol. XXIII. Part 5. No. 269. 
May 31st, 1920, London: E. & F. N. Spon, Ltd. Price 2s. 6d. each, 

Proceedings of the Physical Society of London." Vol. XXXII. 
Part 4. June 15th, 1920. London: Fleetway Press, Ltd. Price 
4s, net. d 

“The Metropolitan-Vickers Gazette." Vol. V, No. 86 (23 pp. 
—The May number of this excellent house organ contains articles 
on “Research and the Supply of Electric Power," notes on the 
Clyde Valley E.P. Co.'s Yoker station, and a description of a 
96,000-Kw. alternator installed at the Stuart Street station of the 
Manchester Electricity Department. 


Dissolutions of Partnership.—R. WIILIAus & Co., 
electrical engineers, 89, Livérpool Road, Stoke-on-Trent.— Mr. R. 
Williams and Mr. J. H. Waterland have dissolved partnership. Mr. 
Williams will attend to debts and continue the business. 

ELECTRICAL SPECIALITIES Co., electrical specialists, 18, Nelson 
Street, Liverpool.— Winifred E. Maddocks and A. B. Gregson dis- 
solved partnership. Debts will be attended to by W. E. Maddocks. 


Annual Outings.—On Saturday, June 26th, the CRYPTO 
ELECTRICAL Co., LTD., went for their annual outing, spending 
the day at Southend-on-Sea. Dinner was served at the Palace 
Hotel, where some 200 employés were present, the chairman of the 
company, Mr. T. E. Goodyear presiding, supported by Mr. C. R. 
Shaw (managing director), and Mr. J. E. Buchanan (works 
manager). Regrete were expressed that the senior managing 
iid Mr. J. G. Shaw, could not be present owing to his being 
soroad. | 

On Saturday, June 26th, the annual works outing of the 
employés of SIMPLEX CONDUITS, LTD., took place, a party of 300 
journeying to Bewdley-on-Severn, by special train. They were 
scoompánied by most of the management staff, and by a number 
of the outside managers and representatives; a considerable 
number of ladies were present. . Sports were held in the morning. 
The luncheon was presided over by Mr. L. M. Waterhouse, technical 
director of the company, who, in response to the toast of "The 
Firm," eongratulated the committee of the Simplex Social and 
Welfare Club en the exoellent arrangements for the day. The 
outing was the seventeenth, although the first since 1914. A 
photograph was taken of those present who had been with the com- 
pany at the period of the first outing; they numbered 36. 
Si staff and employés of MESSRS. GENT & CO., LTD., Faraday 
aa, Leicester, held their annual outing on Saturday, June 26th, 

thé Boat House. Market Harboro. The day was spent in the 
grounds and onthe water, During the morning a cricket match, 


A ' 


arranged between the machine shop and the reat of tbe employés, 


was played, and resulted in a win for the machine shop by.10 runs. 
After luncheon the aporte items were keenly contested. The tug 
of war resulted in the single men defeating the married team, and 
thereby holding the cup until the next annual event. After tea 
the prizes were presented to the successful competitors by Mrs. 
Parsons, supported by Mr. Hardy Parsons, managing director. The 
directors of the firm gave the outing their presence and enthusiastic 
support. „ ERES 

The employés of MgssBs. PAGE & MiLzs, LTD., electrical engi- 
neers, of Brighton, Worthing and Eastbourne, recently held their 
first outing since the War. Accompanied by the directors, Messrs. 
H. J. Miles, E. J. Page and J. T. Baker, and the secretary, Mr. J. 
Harold Penfold, they left the head office, in three motor char-à-bancs, 
to spend the day at Tunbridge Welle, with the Carlton Hotel as 
headquarters. Here they were joined by some ‘friends from 
London. At dinner " The Firm " was proposed by Mr. F. Patching, 
and responded to by the chairman, Mr. H. J. Miles, who said that 
their number had grown from 28 in 1889, to 82 to-day. He 
welcomed back thoee who had served. with the Forces. He also 
referred to the loss sustained during the year by the death of the 
chairman (Councillor J. W. Fenfold) and three members of the 


7 f 


staff, Messrs. A. H. Page, W. Miller, and F. Lowe. Other toasts . 


followed. | 

MrssRS. DYNELEX, LTD., held their first annual outing on 
Saturday, July 3rd. It was organised by the employés, and a 
most successful day was spent at Brighton. Major H. J. Holmes, 
the managing director, briefly addressed the party at the 
luncheon. . 

The directors and staff of MESSRS. MACDONALD, SYER & Co., LTD., 
engineers, of Gray's Inn Road, London, flew from Cricklewood to 
Margate on the 3rd inst., the party being conveyed by three 
aeroplanes, and one of the Handley-Page machines carried 16 
passengers, women as well ss men. This machine on the way 
down did the journey in approximately 50 minutes, whilst one of 
the smaller machines, a D.H. 4, did the homeward journey in about 
30 minutes: the other employés went down by train, but the pilot 
kindly offered to oarry extra passengers back, and there was 
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keen competition for the seats. The party landed at Manston 
Aerodrome, and were conveyed by car to the West End Restaurant, 
Margate, where a most enjoyable lunch was partaken of, accom- 
panied by instrumental and vocal selections. Fhe speeches with 
which the luncheon concluded showed plainly the true appreciation 
and goodwill which exists in this firm between employé and 
employer. The directors who accompanied the party were Mr. C. 
Stanley Syer and Mr. L. Evans. We give a view of the big aeroplane, 
with the passengers and pilot. 

This is the pioneer outing of its kind, and, no doubt, many other 
firms will now follow this example. The firm of Macdonald, Syer 
and Co., Ltd., certainly live up to their telegraphic address, 
“ Determined,” London. 


Company Liquidatioms,.—PoRTABLE TOOL AND Enci- 
NEERING CO., LTD.—Winding up veluntarily (resolution of June 
22nd). Liquidator, Mr. H. D. Read, 18, Lime Street, E. C. 
Meeting of creditors is called for July 9th. Particulars of claims, 
&o., must be sent to the liquidator by July 23rd. A petition for the 
winding up was presented to the High Court on June 26th, by 
MEssks. ACOLES & POLLOK, LTD., of Paddock Works, Oldbury, 
Worcester, and will be heard on July 13th. 

LITHANODE, LTD.—Winding up voluntarily. Liquidator, Mr. F. A, 
Bell, Billiter House, Billiter Street, E.C. Meeting of oreditors, 
July 16th. 

GLoBE ELECTRIC Co., LTD.— Particulars of claims, &o., must be 
sent by July 24th to the liquidator, Mr. W. A. J. Osborne, Balfour 
House, Finsbury Pavement, E.C. 


For Sale.—The Stores and Works Committee of the 
East Sussex County Mental Hospital at Hollingby, invite offers for 
9 tons of old lead battery platea, 2! cwt. old copper rode, 220 glass 
boxes, &c. . For particulars see our advertisement pages to-day. 


Mr. H. L. FARMER, of Messrs. Leopold Farmer & Sons, of 46, 
Greaham Street, the 1 invites offers for the lease and plant 
of the Anti-Rust and Metal Deposition Co., Ltd., 72, Granville 
Road, Orickle wood Lane, N. W. ! 
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Copper and Lead Prices.—Mersses. F. SMITH & Co. 
report, July 6th :—-Copper (electrolytic) bars, £109, £4 increase; 
electrolytic bheets, no change; electrolytic wire rods, £124, £4 
increase ; electrolytic H.C. wire, no change; silicium bronze wire, 
18. 114d., id. increase. 

MESSRS. JAMES & SHAKESPEARE report, July 7th :—Copper bars 
(best selected), sheets, and rods, £161, £3 increase ; English pig 
lead, £35 10s, ; 10s. increase on the week's prices. 


London Exhibition of French Products.—An exhibi- 
tion of French products, organised by the Office Commercial 
Francaise en Angleterre, will be held from July 15th to July 30th, 
in the Exhibition Hall at 158, Queen Victoria Street, E.C. 4. On 
this occasion the exhibition will include the following and other 
articles :—Philosophical and geometrical instrumenta, electrical, 
medical, and surgical apparatus, laboratory accessories, &c. 


Wages in Electricity Suppiy.—The following is a reso- 
lution passed by the Employers' Side of the Home Counties (No. 9 
Area) Joint Industrial Council on June 30th on the decision made 
by the National Joint Industrial Council for the Electricity Supply 
Industry to refer to arbitration the demand made by the Trade 
Unions' side of the National Council for an advance of 6d. per hour on 
present rates to all workpeople over 18 years of age, and 3d. per 
hour to all those under 18, as contained in their letter dated 
June 18th :— 

Resolved that the Employers’ Side of the Home Counties (No. 9 
Area) Joint Industrial Council strongly deprecate the action taken 
by the National Council on June 18th in referring to Arbitration to 
the Industrial Court the claim made for an advance of 6d. per hour 
as contained in the letter from the Trade Unions addressed to the 
National Council and dated June 18th, as the Employers’ side of 
this Council consider that in such matters action should not be 
taken without reference to the District Councils, and without the 
District Councils having any opportunity either to discuss the 
matter or to forward their views to the National Council, and the 
Employers’ Side of this Council particularly regret that such 
reference was not made to them in the present case, seeing that 
this Council has just fixed consolidated rates which, the Employers’ 
Side claim, cover and inol udo all increases applicable or put forward 
to date and take into account all grounds for any increases which 
occurred up to the time of formal approval by the National 
Council (June 21st), and further, the majority of the undertakings 
in the area cannot even pay these consolidated rates until they have 
received relief from the Minister of Transport. It is, therefore, 
entirely out of the question even to consider any further increase, 
and, whatever may be the result of the Arbitration, to which they 
refuse, in view of the above, to become parties, directly or indirectly, 
or whatever subsequent recommendations of the National Council 
may issue in connection therewith, the Employers’ Side of this 
Council must most emphatically state that they cannot receive 
same. 

The Seoretary for the Employers’ Side informs us that official 
notice has been given to the Ministry of Labour that in view of the 
special circumstances of the No. 9 Area, Home Counties Industrial 
Council, the Employers’ Side definitely refuse to become parties to 
the Arbitration, and have asked the Ministry of Labour to take steps 
to make this clear in the terms of reference and to embody in the 
award a specific notice that the award does not apply to the-under- 
takings in the Home Counties Area. . 

The Secretary has also asked us to state that the above resolu- 
tion was put before the whole Council, but that the Labour Side of 
the Council decided that they could not support it, and the resolu- 
tion therefore was passed by the Employers’ Side only. 


French Company Notes. — Appareils Electriques et 
Compteurs Garnier is the title of a company formed at Lyons 
(23, Rue Cevenna), with a capital of 1,200,000 fr., for the manu- 
facture of, and trade in, electrio meters, and, more especially, a 
current meter on a new principle, invented by M. Garnier. 

Under the style of La Construction Electrique Francaise, has 
been formed at Clechy (Seine), (12, Avenue Léon-Gam betta), a com- 
pany for the manufacture, sale, installation, or working of all kinds 
of electrical material and apparatus. The capital is 210,000 fr., in 
500 fr. shares, 60 being allotted to M. René Chadeville as payment 
for 5 

With a oapital of 1,789,220 fr. a company has been formed at 
Paris (82, Boulevard Richard Lenoir), under the style of Veuve 
P. Delaion et Cie. for the manufacture of electric cells and bells, 

There has been established at Marseilles (14, Place Castellane), a 
company styled the Midi Electric, with a capital of 500,000 fr., for 
the erection, repair, and trade in electrical machinery, gas, and 
water ; also by-products of their working. 

Salvy et Beauté is the name of a company just launched for 
trading in electrical material. Its capital is 129,049 fr., and its 
offices are at 27, Faubourg St. Martin, Paris. 

With the title Matériel de Tramways et Electricité a company 
has been formed at Paris (36, Boulevard Magenta), with a capital 
of 300,000 fr., for the manufacture, purchase, and sale of material 
for electric lines and installations, tram ways, railways, &o, 

Société d'Etude pour Liaisons Téléphoniques et Télćgraphiques à 
Longs Distances is the name of a company whose objects are the 
manufacture and installation and working of long-distance tele- 
graph and telephone networks of any system. Its capital is 


500,000 fr., and its offices are situated at Paris, 25, Rue de Quatre 
Septembre. 


E.P.E.A.—At a meeting held at Maidstone, on June 26th, 
a Kent Section of the E. P. E. A. was formed with the following 
officials: Chairman, Mr. H. Wilson (Maidstone) ; vice-chairman, 
Mr. Lewis (Canterbury); secretary, Mr. E, E. Pope (Maidstone) ; 


assistant secretary, Mr. C. Tritton (Maidstone) ; treasurer, Mr. G. E. 


Wintle (Maidstone) The following were also elected to the Com- 


mittee :—Messrs. Wampach (Folkestone); Pownall and Woolgar 
(Tunbridge Wells); Bennion (Canterbury); Inge and Dunsby 
(Gravesend); and Roberts (Richborough). Messrs. Wilson and 
Lewis were appointed delegates to the Divisional Council, and the 
former was also appointed Section representative on the District 
Joint Board. 


South African Electrical Supplies.—Our Cape corres- 
pondent writes :—‘ For some time past British electrical supply 
firms have been very dilatory in executing orders for sundries for 
South Africa. For instance, no ceiling roses have been arriving 
for several months, and substitutes have had to be used. The 
supply firms usually promise quick delivery, but months pass 
and no goods are received. It cannot be too strongly impressed on 
British firms that this is acting very prejudicially on the British 
export trade and driving South African buyers into the foreign 
markets—in particular the Germans are again sending out 
catalogues and circulars wholesale." 


Hydro-Electric Development.—The Times Paris corres- 
pondent says that at a general meeting of tbe International 
Chamber of Commerce, it was resolved to recommend all countries, 
in order to increase the world's stocks, to hasten the utilisation of 
hydro-electric power and the carrying out of measures which tend 
to the use of mineral fuel in the moat scientific and economical way, 
and to develop research in the extraction of the coal and fuel 
resources of the world. : 


E.P.D.—The Chancellor of the Exchequer stated last 
week that it was impossible to alter his proposals respecting the 
E.P.D. increase to 60 per cent. The Finance Bill has been before 
the House of Commons this week. 


The State of Employment.—In reply to a question in 
Parliament, last week, Dr. Macnamara said that employment in 
the principal industries of the United Kingdom was still main- 
tained at a high level, and was much better than a year ago. In 
shipbuilding, although employment was still good, there had 
recently been some decline owing to a shortage of raw materials. 


Broken Hiil Strike.—It was reported by Reuter's repre- 
sentative at Sydney, on July 2nd, that the Conciliation Commis- 
sioner of the New South Wales Government had called a 
conferenoe between the Broken Hill mine-owners and miners. 


Inquiries.—The addresses of makers of, or agents for, 
the " Berwick " electrio rivet heater are asked for. 

A correspondent asks for the name of the manufacturer ef 
“ Etcholite " for frosting electric lampe. 


The Batti-Wallahs.—On Monday, July 19th, at the 
Holborn Restaurant, at 1 o'clock, the Batti-Wallahs hold a Grousers' 
]uncheon gathering. 
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LIGHTING AND POWER NOTES. 


Australia.—SvpNxv.— Owing to the rising cost of coal, 
which is 17s. 6d. as against 8s. two years ago, the City Counoil is 
considering the purchase of a coal mine. Three likely mines were 
suggested, but the most suitable appears to be the Awaba 
Colliery. The purchase price will be about 2 50,000, and the 
equipment necessary to raise 1,100 tons a day will cost approxi- 
mately. £54,000, bringing the total expenditure on the project to 
£104,000. The construction of a power station, costing £2,174,000, 
at Awaba, is aleo suggested. 


Belmont (Co. Durham).—E ecrric LIGHTING SCHEME. 
At a special meeting a large majority was obtained in favour of 
a scheme of electric lighting for the parish. 


Bexhill.—Yrar’s Workinc.—The financial result for 
the year ended March 31st last from the electricity undertaking, 
was a gross profit of £6,400. The payment of loan charges, taxes, 
Ko., left a balance of £344. Itis stated, however, that a charge of 
4 700 for the provision of meters has to be made against revenue. 


Brighouse,— YEAR'S WonkiNG.—The annual financial 
statement showed that in the electricity department, which 
receives & bulk supply from the Yorkshire Electric Power Co., 
there was a net profit of £256, an increase of £141 on the profit of 
the previous year. There has been no advanoe in price during or 
since the war, and the charge is the lowest, with one exception, in 
Yorkshire. 

CONVERSION OF SUPPLY.—Having rejected a proposal by the 
Yorkshire Electric Power Oo. for the conversion of the direct- 
current supply to alternating current, the Electricity Committee 
suggests as an alternative, that certain users near the sub-station 
might be supplied with alternating current, provided the cost of the 
conversion was borne by the company, and that the same charge 
was made as for the present direct-current supply. Further con- 
sideration of the scheme for the extension of the sub-station to 
cope with increased demand has been deferred pending the 
formulation of a full scheme, together with an estimate of the 
cost. The Power Co. is to be asked to furnish plans and estimates 
of the extensions required, 


a .. —.—.. ͤ — —— ... — ͤ ͤ ͤ———— — aa ee 


vol. 87, No. 2,224, JULY 9, 1920.] 


THE ELECTRICAL REVIEW. 47 


Bury.—ExTENSIONS.—Borrowing powers for £95,000 
are being sought by the Corporation for extensions to the electri- 
city undertaking. Since the works were established 24 years ago, 
the capacity has increased from 304 to 8,700 kw. The extensions 
already in progress will ensure an increase of 2,000 Kw., but appli- 
cations for power amount to nearly 4,000 xw. Last year the con- 
sumption amounted to 15,367,000 units. 


Continental._BrLaium.—The hands employed by the 
Centrale électrique du Hainaut, at Montignies-sur-Sambre, have 
struck for an increase of wages. Asa result, a number of works 
have had to close down, throwing some 10,000 men out of work. 

SPAIN.—À concession has recently been granted by the Spanish 
Government for the establishment of plant to utilise the water 
power of the Rivers Genil and Riofrio, near Loja, for the generation 
of electrical energy for lighting and power purposes. 


Halifax. — ELECTRICITY Supriy.—Disappointment is 
felt in adjoining districts at the failure of the Corporation to 
obtain the consent of the House of Lords to the inclusion of the 
electricity extension clauses in its Parliamentary Bill. Provisional 
arrangements had been made with the Corporation by both the 
Luddenden Foot and Mytholmroyd Union District Councils, the 
former of which intended to have the streets lighted by electricity 
during the coming winter, and it is considered that the only course 
now will be to immediately open up negotiations with the York- 
shire Electric Power Co., and, if suitable terms can be arranged, to 
obtain a supply from that company, whose cables already pass 
through the district. At Mytholmroyd further developments 
are awaited. It would be possible to tap the company’s cables, but 
to use the latter's service for lighting would necessitate the putting 
down of transformer plant. 

New SUB-STATION.— The Tramways and Electricity Committee 
recommends the purchase of one 400-Kw. rotary converter, trans- 
former, and starting switchgear, and the necessary buildings and 
land required for the provision of a sub-station in the Ovenden 
district, at an estimated cost of $7,894. 


Hebden Bridge.— Bunk SuPPLYv.— The District Council 
has decided to ask the Yorkshire Electric Power Co. and the Halifax 
Corporation Electricity Department to quote terms for & bulk 
supply to Hebden Bridge, as the local works have reached the 
5 output, and are insufficient to meet all the demands of 


Heysham (Lancashire), —Evecrriciry SuPPLY.—The 
Heysham Council and the Electricity Committee of the Morecambe 
Corporation were recently in negotiation with a view to Morecambe 
supplying electricity to Heysham either in bulk or in detail, but at 
a subsequent meeting of the Morecambe Committee, a letter was 
received from the Heysham Council stating that it was not 
deemed advisable or feasible for a scheme to be arranged for the 
time being. 

Kendal.— Yran’s WORRNd.— The engineer reports total 
receipts of £3,931 for the past financial year, leaving a gross profit 
of £336 and a net deficiency of £962. 


Kettering.—YeaR’s Workina.—The accounts of the 
Council's Electricity Department for the past financial year show 
& total income of £40,632, as against £25,862 for the previous 
period, Working expenses, loan repayment and interest totalled 
£39,171, a8 against £25,380, leaving a net profit of £1,461, con- 
trasted with a deficit of 218 for 1918-19. 


Kingston-on-Thames.— YEAR'S WORKNdG.— The Elec- 
tricity Department reports a gross surplus of £12,702, and a net 
credit balance of £2,300, after payment of loan charges, &c. The 
output increased from 1,608,450 to 1,848,038 units, and a reduction 
of 1'064d, per unit was effected in the cost of generation. 


London.—HamMERSMITH.—The Electricity Committee 
has put in a tender of £3,500 for one of the two 2,000-k w. turbo- 
alternators offered for sale by the Liverpool Corporation. This is 
toenable the undertaking to cope with the winter load. as the 
plant extensions, for which tenders have been invited, will not be 
completed in time. 

The Council has arranged to provide an additional bulk supply 
of electricity to the Chiswick Electric Supply Corporation, subject 
to the receipt of official sanction. 


Price Increases.—The following towns have adopted 
new scales of prices for electricity or have applied for sanotion to 
revise charges :—Bedford, Bromley (Kent), Coventry, Haslingden, 
Maidenhead, Mansfeld, Merthyr Tydvil, Rushden, Stamford, 
Todmorden, Wellingborough, and the towns supplied by the Isle of 
Wight Electric Light and Power Oo. 


Newport.—ExTENsions.—At a special meeting of the 
Corporation, a report recommending large extensions was adopted. 
The total cost is estimated at about £209,000, and some of the 
items are :—Turbo-alternator, condensing plant and switchgear, 
467,880; boiler-house plant and buildings, £51,557 ; rotary con- 
verter and switchgear, £10,362 ; and mains and services, £61,655. 
It wae stated that the expenditure would add an annual amount 
of £21,000 to the loan charges. The borough engineer is to confer 
with outside upon the question of utilising water from the 
River Usk for condensation and circulation purposes. 


Maldenhead.—LOAN.— The Town Council is applying 


for a loan of £10,000 for mains extensions, 


Manchester.—SALE or Unprertakrnc.—The Electricity 
Committee has agreed to accept £40,000 as the purchase price of 
that portion of the Heaton Norris electrical undertaking to be 
transferred to the Stockport Corporation inf&eptember, 1920, under 
the Stockport Extension Order, 1913 ;' and, in addition thereto, the 
amount of any expenditure incurred by the Manchester Corporation 
in the area of Heaton Norris added to Stockport by the said order 
aince March 31st, 1920. 


Marsden  (Yorkshire).— Etgornicrry | SuPPLY.—The 
Council received a letter from the Electrical Distribution of 
Yorkshire, Ltd., intimating that that company intended to apply 
for & provisional order authorising it to supply electricity for 
publio and private use within the Marsden area, and asking for the 
Council's approval. The clerk said the Council had been approached 
by the company previously, but the matter had been held up by 
the war. The company is being requested to send a representative 
to meet the Finanoe and General Purposes Committee, 


Salford.—ReEstTRIcTIONS oN  SuPPLy.—Owing to the 
delay in obtaining delivery of generating plant, the Town Council 
announces that for the present it is necessary to restrict all 
additional supplies of electricity, and intending applicants are 
requested to hold over applications for additional supplies until 
next year, 


South Africa. —PAARL.—At a meeting of municipal 
voters held in connection. with the proposed extension of the 
electric lighting and power scheme, a resolution was adopted that 
the Town Council take immediate steps to develop the electrical 
installation as set forth in the new scheme of Mr. Hugh Purves, 
the municipal electrical engineer, which entails the expenditure 
of £71,434, 


Spenborough.— YEaRr’s WorkInc.— A statement of 
accounts for the past year’s working of the electricity undertaking 
shows a profit of £383, as compared with a deficit of £1,625 in 
the previous year. It was reported that extensions were needed, 
and application is to be made for power to borrow £9,000. 


Stoke-on-Trent.— YEAR’s WoRKING.—The accounts of 
the electricity undertaking for the past year show that the total 
income was £124,000, as compared with £81,000 in the previous 
year; the total expenditure was £75,000, against £60,000. The 
gross profit of £49,000 was divided up as follows: Redemption of 
loans, £16,000 ; interest on loans, £12,000, leaving a net profit of 
£21,335. Out of this the Committee paid £500 out of revenue 
for changing over a number of meters from one place to another, 
and approximately £2,000 for new meters, a clear net profit of 
£18,886 remaining. After deducting the previous loss on the 
undertaking of £14,597, there was a credit balance of £4,289. 


Sunderland,— YEaR’s WoRKING.—The annual report of 
the Corporation electricity undertaking states that in the year 
ended March 31st a credit balance of £12,830 was realised, nearly 
all of which it is proposed to apply in writing off debts on super- 
seded plant, The total sales were 19,364,143 units, an increase of 
4 per cent. The income for the year was £137,240, of which 
£34,149 was received for private lighting and heating, £81,558 for 
power, £17,261 for traction, and £3,337 for public lighting. 
Generation, repairs and maintenance costs were £71,754; distribu- 
tion, $7,910; management and general expenses, £7,058. The 
balance carried to net revenue account is £46,522, and after writing 
over £12,000 off for superseded pint, £520 is left to be carried 


.forward. The capital account shows a total expenditure of 


£588,141, the loans repaid amounting to £317,906, and loans 
outstanding to £267,664. 


Todmorden.—Loan.—The Corporation is applying for 
sanction to borrow £42,000 for laying cables to distribute a bulk 
supply of electricity to be obtained from the Yorkshire Electric 
Power Co. 


Tunbridge Wellg.—Yx48's WoRKING.—The total revenue 
accruing to the Electricity Department for the past financial year 
amounted to £27,477, and total working costa to £15,191. The 
interest and repayment on capital expenditure and inoome-tar 
amounted to the sum of £5,916, leaving a net profit on the year's 
working of £6,370. The result of the previous year’s working 
was & loss of £27. The surplus has been allocated to the purchase’ 
of machinery, &o., which would otherwise be a capital charge, and 
the balance carried to working capital The units generated 
during the year increased by 280,000. 


West Bromwich.— VEAR'S WorKING.—The total income 
of the electricity undertaking for the year ended March 81st, 1920, 
was £66,230, as against £53,887 for the previous year. Working 
expenses amounted to £48,876, leaving a gross profit of £17,354. 
Interest and redemption of loans absorbed £10,576, resulting in a 
surplus of £6,779, 


York,— Extension APPROVED.—The Electricity Commis- 
Bioners have intimated that the Corporation may proceed with the 
carrying out of the works at Linton Lock. 

SALE OF PLANT.—The Electricity Committee has agreed to 
accept an offer for the purchase of two Willans-Crompton generat- 
ing seta not now required at the works, for the sum of £775. 
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TRAMWAY AND. RAILWAY NOTES. 


Belfast.— VEAR'S Workinc.—<At the monthly meeting 
of the Corporation on the let inst., Lord Mayor Coates presiding, 
it was announced that the traffic revenue for the half-year ending 
March 3lst, amounted to £545,480, and the total receipts to 
£545,348, being an increase of £139,242 and £139,047 respectively 
over the figures of the previous year, The working expenses 
showed an increase of £121,925. The balance carried to 
net revenue account was £169,476, an increase of £18,085. After 
meeting income-tax charges and allowances for depreciation and 
renewals there was a surplus of £36,150, as compared with £29,231 
last year. The increase of wages stood at £2,000 per week, and if 
the advances granted had been in operation the whole 12 months, 
there would have been a deficit of £8,300. The city &ccountant's 
figures for 1921 showed an estimated deficiency of £21,000, and a 
recommended increase of wages would bring it up to £38,000. 
Certain changes in fares and stages were passed. It was admitted 
that the permanent way was in bad condition, and an expenditure 
of £400,000 would be necessary if some 20 miles of it was relaid. 


Birmingham.—Evectric VEHICLES.— The Corporation 
has recently established a fleet of electric vehicles for collecting 
house refuse. Twenty-five were ordered, and 1] have been 
delivered, and are in full use. The delivery has been impeded 
owing mainly to the ironmoulders' strike, which held up the 
makers for castings. In a report to the City Council this week on 
the reorganised system, the salvage department states that it is 
economically impossible with horse haulage alone, and the insti- 
tution of the 47-hour week, to deal speedily and satisfactorily 
with house refuse collection. These difficulties are now being 
overcome by the introduction of the electric vehicles, the areas 
already brought under the new system representing a total of 
31,800 houses, and a population of 160,000. It is further stated 
that under the new system the city is being planned, and districts 
will be re-allotted to fixed depots, and it is expected that when 
sufficient electric. vehicles have been delivered, every house will be 
visited weekly. Tuition classes for electric vehicle drivers have 
been arranged so as to enable employós in the salvage department 
to qualify, and over 70 have taken the course of instruction. A 
steady flow. of trained drivers will thus be ensured, and oppor- 
tunities for promotion afforded to the existing employés. 


Blackpool.— RENEWAL or Thack.— The tramway tracks 
at Blackpool require to be relaid, and the oost of carrying out the 
workis £251,000. The reconstruction of the track in the Marton 
district will be commenced in October. 


Bolton.—ExrENSTON.— The Tramways Committee has 
under consideration the extension of its already comprehensive 
system to Darcy Lever and Little Lever, iu one direction, and to 
Westhoughton in another. 


Burnley.—YEAR's WonKiNG.—The total revenue for the 
year ended March 31st, 1920, was £158,601, as against £124,213 for 
the previous period. Expenditure totalled £137,952, as against 
£95,940, leaving a gross balance of £20,649, compared with 
. £28,273. The net result, after payment of income-tax and other 
charges, was a deficit of £2,096, which was taken from the reserve 
fund. ! 


Colne.—Farrs.—The Town Council has decided to 
apply to the Minister of Transport for an order permitting the statu- 
tory maximum charges of the tramway undertaking to be increased 
to an amount not exceeding 50 per cent., and also for an immediate 
order, on the ground of urgency, authorising an increase in the 
Statutory maximum charges A 24d. for two miles, 31d. for three 
miles, and in workmen's fares to 14d. for two miles, instead of 1d. 

LoAN.—Application is to be made to the Minister of Transport 
for sanction to borrow £1,115 for land on the Stanroyd Estate, 
acquired for the erection of a new tramway depot. 

TOWER WAGON.—The Town Council has decided to purchase a 
petrol-electric-driven tower wagon for the tramway department, 
at an estimated cost of £1,250. 


Doncaster.—PROPOSED Fare INCREASE.— The Town 
Council, sitting in Committee last week, decided to apply for an order 
under the Tramways (Temporary Increase of Charges) Act, 1920, 
giving power to the Council to increase the local tramway fares to 
an amount to be sanctioned. 


Grimsby.— ELECTRIC VEHICLES.— The Town Council 
has decided to apply to the Minister of Transport for sanction to 
borrow £9,500 to cover the cost of purchasing six electrically- 

driven vehicles for household scavenging and highway purposes. 


Guildford.— ELECTRIFICATION POSTPONED.—The London 
and South-Western Railway Co. has decided to postpone the elec- 
trification of the Cobham and Leatherhead lines to Guildford. 
This decision is attributed by the directors to the abnormal 
increase in the cost of material, the refusal of manufacturers to 
give firm quotations and guarantee delivery, and "the imposai- 
bility of raising fresh capital while the present uncertainty as to 
the future of railways continues. — Morning Port, 


Japam.—Mowo-Rai, Tramway.—To relieve the con- 
gest ion of travelling in Tokio, and as an auxiliary to the municipal 
“Tectric car service, several business men of the capital approached 
the Government for permission to build a mono-rail electric tram- 
way over the rivers and canals in Tokio. Details since to hand 
show that the scheme proposes to start the line near Shimbashi, 
over the canals, thence over the Sumida River as far as Yoroibashi, 


' near the Stock Exchange. The terminus will be Tabata, on the 
Government railway. 


Each oar will be capable of accommodating 
50 persons, and will be run at an average speed of about 25 miles 
per hour. The proposed company is to be capitalised at 
15,000,000 yen, The estimated cost of building the line is about 
1,630,000 yen per mile.— astern Engineering. | 


Lancaster, —REPoRT on SySTEM.— Mr. A. R. Fearnley, 
M.Inst.A.E., who was called in to examine the whole traffic system 
of the city, has just presented his report. Since its inception the 
tramway system has only made a profit of £562, against a total 
loss of £36,189. Mr. Fearnley states that on one route—from the 
Castle Station to the Market—in 47 journeys only 69 passengers 
were carried, an average of.1'46 passengers per journey. On the 
return route 115 passengers were carried in 47 journeys—an average 
of 2°44. It is, therefore, recommended that this route be 
abandoned, and an annual saving of £1,100 is estimated. On 
certain other routes, Mr. Fearnley suggests the conversion of the 
existing double-deck cars to single-deck with & oonsequent reduc- 
tion of personnel and an annual saving of £1,200. An increase and 
revision of fares is also recommended, existing charges being con- 
sidered much too low, in view of the advance in working costs. 
The need for economy is to be impressed upon all employós to 
ensure that power consumption is reduced to a minimum, and that 
every fare is paid. The condition of the system is stated to be 
good, and Mr. Fearnley considers that in the intereste of the public 
it is desirable to keep the tramcars running at least for a time, 
after making the suggested alterations and improvements, to see if 
the financial result permita the continuance of the system. 


London.—L.C.C. Tramways.—The L. C. C. Highways 
Committee’s report on the working of the tramways for the past 
financial year announces a total income of £4,295,846, as compared 
with £3,578,256 for 1918-19. The working expenses reached a 
total of £3,680,909, as against £2,858,414, leaving a gross surplus 
of £614,937, as against £719,842. After debiting loan charges, &o., 
and crediting rents and other receipts, the net result was a 
deficiency of £100,722. This deficit has been partly met by the 
general reserve and renewals funds, but a debit balance of £18,824 
has to be carried forward to the next account. 

FARE REDUCTIONs.—Às the Metropolitan Electric Tramways 
Co. finds that the recent increases are causing a loss on, certain 
routes, it has reduced a number of stages from 14d. to Id. 

Tuse FARES.— When the London Electric Railway Companies 
(Fares, &c.) Bill came before the House of Commons for the third 
reading, a motion for its recommittal was submitted on the ground 


. that the Select Committee had not carried out its instructions 


regarding the fixing of fares to provide a fair return on capital. 
The motion was defeated, and the Bill read a third time. 


Salford.—The motor 'bus service proposed to be insti- 
tuted by the Tramways Committee will be one of the most 
ambitious and comprehensive in the whole of Lancaahire. 


Sunderland.— YrAn's Workinc.—The report of the 
Corporation Tramways Department for the year ended March 31st 
last, states that over 314 million paasengers were oarried, the 
receipts being £149,126 (22'4d. per car-mile) 8s compared with 
receipts of £118,029 in the previous year. There was a net balance 
on the year's working of £26,342. After providing for repayment 
of loans, renewsls, new cars, &c., £5,000 is to be given in relief of 
rates, making a total sum of £77,027 disposed of in this manner. 
The reserve and renewals funds have credit balanoes amounting to 


£63,394. The total expenditure on capital account has reached 


£309,770. 


TELEGRAPH AND TELEPHONE NOTES. 


Chesterfleld.—T1iwE Sianats.—The Corporation is 
giving notice to the Postmaster to terminate the agreement for 
time signals, and arrangements are to be made for erecting a wire- 
less installation at the electricity works for receiving time signals 
in lieu thereof, at a cost of £35. 


Scandinavia. — TELEGRAPHIC COMMUNICATION WITH 
Russ1a.—Negotiations have been opened between the Store 
Nordeska Telegrafselskab and M. Litvinov, representing the Soviet 
Government, with a view to the re-establishment of telegraphic 
communication between Scandinavia and Russia, According to the 
Berlingske Tidende, the S.N.T. has at its disposal two cables, one 
ría the Baltic, and the other ria Sweden and Finland. Both these 
cables could be made ready for use in a short time. The Soviet 
Government has placed certain restrictions on companies’ cables 
between Irkutsch and Pekin, and between Vladivostok and 
Nagasaki.— Economic Review, 


South America.— NEW TELEPHONE SystemM.— The 
municipality of Girardot, in Columbia, has called for tenders for a 
telephone system, and according to the 7. J 7. Age, the contract is 
to be awarded on August 1st next. 


Telephone Rates,—Coxrxa CHANGES.—The Select Com- 
mittee appointed to consider the revision of telephone rates held 
its first meeting on July lst, and appointed Sir Edward Coates 
chairman, The Committee held its first public sitting on July 5th, 
and began by hearing evidence from experts in the Telephone 
Department of the Post Office. Sweeping changes in telephone 
chargea were forecasted by Sir Evelyn Murray, Secretary of the Poat 


Office. The Department, he explained, proposed to abolish flat rates 
and measured services and to adopt a uniform tariff on a message 
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rate basis. Increased rentals were suggested at £8 10s. for London, 
£8 for Birmingham, Liverpool, Manchester and Glasgow, and £7 10s. 
fot the provinces generally, and the charge per call was to be 14d. 
within a five-mile circle. While as a whole these charges were 
intended to produce & considerably increased revenue in order to 
wipe out the losg on the. present rates—estimated at nearly 
£9,000,000 in the current year—Sir Evelyn intimated that the 
amall user would benefit under the new system. With regard to 
public call offices, Sir Evelyn said that while the present rate of 3d. 

r call was not remunerative, it would be difficult to increase it, 
as the public would probably refuse to pay bd.,the charge which 
would be necessary in order to show a balance of profit.— Daily 


Telegraph. 


Telephone System.—EXTENSION DRLAVS.—The Post- 


master-General, in a written answer to a question in Parliament, 
attributes the delay in providing new plant for telephone erten- 
sions to congestion at manufacturers’ works. Every opportunity is 
being t&ken, he states, to extend the list of firms capable of meeting 


the Post Offioę requirementa, 


CONTRACTS OPEN AND CLOSED. 


( The date given in parentheses at the end of the paragraph indicates 
the issue of the BLEXOTRIOAL REVIEW, in which the " Official 
Notice” appeared, 


OPEN. 


Australla.—SrDRT.— August 4th. N.S.W. Government 
Railways and Tramways, Two 1,000-KW. sub-station units. Chief 
Electrical Engineer, 61, Hunter Street, Sydney. 

Atherton.—July 20th. Urban District Council. 150 
yda. 022, L. T., concentric, paper-insulated, lead-oovered and steel- 
armoured cable. (See this issue.) 

Brentford.— July 27th. Board of Guardians. Electric 
lighting installations in the offices, infirmary, xo. (July 2nd.) 

Darlington. —July 16th. Electricity Department. One 
5,000 -w. turbo-alternator and surface-condensing plant. (June 
25th.) | 

Edinburgh,—July 18th. Corporation. Electric lighting 
installations for houses at Gorgie. The Town Clerk. | 

Grimsby.— August 12th. Electricity Department. Two 
water-tube boilers, economisers, fittings, fans, chimneys, &c. ; one 
3.000-Kw. high-pressure turbo-alternator and condensing plant. 
(Jay 2nd.) 

Hull.—July 12th, . Electricity Department. One three- 
motor electrically-operated overhead travelling crane. (June 25th.) 

Manchester.— July 18th. Tramways Committee. Tram- 
way rail bonds (copper). Mr. J. M. McElroy, General Manager. - 


New Zealand.—July 31st. Waikato Electric Power 
Supply. Delivery, o. i. f. Auckland, of 2,400 pin insulators, suitable 
for a line operating at 66.000 volts between phases. Tenders to 
Secretary, Public Works Tenders Boarl, Government Buildings, 
Wellington. l 

Nuneaton.—July 31st. Electricity Department. One 
500-Kw. rotary converter transformer and accessories, (July 2nd.) 


Portsmouth.—July 20th. Tramways Committee. 1,000 
tons steel girder tram rails; 20 tons steel fish plates ; 5 tons fish 
bolts ; 30 tons wrought-iron tie bars. (July 2nd.) 

Preston, — Tramways Committee. Converting plant. 
(July 2nd.) i 

Warrington, — July 18th. Electricity and Tramways 


Committee. Two 6,000-Kw. turbo-alternators. (June 18th.) 
August 10th. Electricity and Tramways Committee. Coal 
elevator and conveyor. (See this issue.) | 


| CLOSED. 
Australia,—MeLBouRNE.—City Council. Accepted :— 


Two 2,000-xw, rotary converters for Little Queen Street sub-station, £21,392; 
switchgear for same, £9,766; switchgear for switch house, Spencer 
Street, £71,677, — Met.- Vickers Electrical Co., Ltd. 

Switchgear for various stations, £10,384.—Ferguson, Pailin & Co., Ltd. 

Six 250- k. v. A. transformers, £3,490.— Johnson & Phillips, Ltd. —Tenders, 


SypNey.—City Council. Recommended, Consumers’ electricity 
supply meters :— 
4. C. meters, 211.709. —Edison Swan Electric Co., Ltd. 
b.c. meters, £4,000.—Noyes Bros., Ltd 


P. M. . s Department, N.S.W. :— 

200 secondary line switches; 20 master switches (primary); and 200 meter 
relay sets, for City North Automatic Exchange, £517; one 100 line auto- 
matic unit and associated equipment, Burwood Automatic Exchange, 
4994.— Automatic L'alephones (Aust.), Ltd. 

19%-line and cut-off relays, Petersham, Telephone Exchange, £195. — 
Western Electric Co. (Aust.), Ltd. i 

One 100-line automatic unit and associated equipment, Vaucluse Automatic 
Exchange, £991.— Automatic Telephones (Aust.), Ltd. 


P.MG.'s Department, Victoria, The following tenders have 
been placed:— ` ; 
10 tons of 100 lb. copper wire, £1,6€0,—Australian Metal Manufacturers, Lid. 


Met.-Vickers Elec, Co., Ltd. ,,, £9,740 £1,46 


N.S.W. Railway and Tramways Department :— 
Two 2.500-K w. turbo-alternators, with condensing plant complete.—English 
Electric Co., of Australia, Ltd. 
Three miles lead-covered L.T. cable.—Noyes Bros. (Sydney), Ltd. 
14 miles lead-covered telephone cable.—Western Electric Co. (Aust), Ltd. 
" t ; . 


N.S.W. Public Works Department :— 


For Cordeaux dam, Two electric derrick cranes (Australian manufacture), n 


£2,160.—J. E. Toole & Co. 


Three single-phase wattmeters (testing), £828.— Noyes Bros. (Sydney), Ltd. 


2,500 straight pin-type insulators, 2,000 square disks, 1,600 strain- pe in- 
sulators, £16,681.—Australian General Electric Co., Ltd.—Tenders. 


Automatic Telephones. — In our last issue, under 
Government Contracts,” we regret that the name of the successful 
tenderer for the Fleetwood telephone exchange was incorrectly 
given; it should read " Relay Automatic Telephone Co., Ltd.” We 
understand that in addition to this order, the company has nine 
other ordera in hand for public exchange systems and a large 
number of private ipstallation orders. i 


Belgium,—Four home firms competed for the supply of 
two electric cranes for the docks at Antwerp. The lowest tender 
for the 30-ton crane was that of Messrs. Pittevil & Co., Brussels, 


whilst the lowest offer of a 10-ton crane was that of La Société 


des Appareils Electriques et Scientifiques, Brussels, the prices 
being respectively £23,890 and 659,682 francs. 5 

The municipal authorities of Voroux-Goreux (Province of Liége), 
recently invited tenders for the concession for the supply of elec- 
tricity for lighting and power purposes in the town. Not a single 
tender was received. à 


Bury.—Town Council. Accepted :— 


8/10, 00. K W. set, —Fraser & Chalmers, Ltd. 
Steam pipes, valves, &c.—J. Spencer. 
Exhaust pipes and castings.—J. Wolstenholme, 


Dundee, — Corporation. For Carolina Port station. 


Accepted :— A 
The Clyde Structural Iron Co., Ltd., 290, 187.—Steel work. 
Babcock & Wilcox, Ltd., £10,450.—Pipe-work. E 


London.—IsLINGTON.— Lighting Committee. Recom- 


mended :— 
Two 20-u.r. motors, £589; four 71. . p. motors, £649 (Century motors), — 
Swedish General Electric Co., Ltd. 
HAMMERSMITH.—Electricity Department. Recommended: 
Three improved CO, recorders, £97. —W. R. Patents, Ltd. 
Time switches, £407.—Venner Time Switches, Ltd. 
MARYLEBONE.—Electric Supply Committee :— 
10-ton crane for Aybrook Street Station, £806.—Herbert Morris, Ltd. 


On February 12th last the Council accepted the tender of Messrs. 


t 


Herbert Morris, Ltd., for a three-motor crane, capable of lifting 


60 tons, for £4,815. Owing to the intervention of the Electricity 
Commission, instructions could not be viven to Messrs. Morris to 


"proceed with the work, and they have now intimated that not 


only has the price increased to £5,495, owing to the variations in 
cost of material, &c., but a difficulty has arisen in regard to delivery, 


particularly of the motors for operating the crane. The Electric 


Supply Committee has instructed Messrs. Morris to proceed, leaving 
open the question of the motors until further inquiries are made. 


SHOREDITCH.—Standing Committee recommended: 
One Roto Feed Water Pump, £510, —G, & J. Weir. 

WHISTON STREET EXTENSION, E. H. T. AND L.T. SWITCHGEAR. . 

Nine tenders have been received as follows :— - i 


Whiston Coronet Delivery 
Street Street in 
Station. Station. weeks. 


Coronet Street 38 
Whiston Street 56 


* 


B. T. H. Co., Ltd. .. si T 9.510 1,570 46-59 
Bertram Thomas . NS ve 10,150 2,020 52 
Switchgear & Cowans, Ltd. iis . 10,563 1,190 4N 
Whipp & Bourne, Ltd., . i 10,t 40 2,230 50-40 
New Switchgear Const. Co., Ltd. 10,565 1,630 52 
Ferguson, Pailin, Ltd. us 10.052 1.525 45 
General Electric Co., Ltd. a 9.861 2.050 45.52 
A Reyrolle & Co., Ltd. . 10, 610 1,¢80 45.52 


The Committee recommend the acceptance of the tenders of 


Met.-Vickers Electrical Co., at £1,464 for Coronet Street switch- 


gear, and Brit. Thomson-Houston Co., at £9,510 for Whiston 
Street switchgear. 


Manchester.— Electricity Committee. Recommended :— 


Supplying and installing 33,000-volt underground feeder cable, from Stuart 
Street to Droylsden.—W. T. Glover & Co., Ltd. 

Static transformers for 12 months.—Ferranti, Ltd. 

For the first section of the overhead work for the supply of electricity to 
the Blackley Estate.—Twiss Eng. & Elec. Transmission Co., Ltd. 


Salford.—Electricity Committee. Recommended :— 


Cable, £625.—Macintosh Cab'e Co., Ltd. 

Metal plates on doors of oil-switch cubicles, £154; two 9,50C-k.v.4. trans- 
formers, £1,900.—Met.-Vickers Electrical Co., Ltd. 

Steel, steam and exhaust piping, for 5,000 xw. turbo-alternator set, £507.— 
Babcock & Wilcox, Ltd. Piping for same, £473.—Aiton & Co., Ltd. 

Meters.— Met.-Vickers Electrical Co., Ltd.; Reason Mfg. Co., Ltd.; Ferranti 
Ltd.; Chamberlain & Hookham, Ltd. 


rd 


FORTHCOMING EVENTS. 


Institution of Electrical Engineers (Summer Meeting at the Western 
Centre at Cardiff, from July 13th to 16th. 
n clety.—Thursday, July 15th, At University College, Gower 
noen Er we. At 9 p. m. Address by Dr. W. D. Coolidge, chief of the 
research laboratories of the General Electric Co., Schenectady, U.S. A. 
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Electricity Supply Rifle League.—The following are the 
Yesults and positions of clubs at the end of the first half of the 
season in connection with the above League Competition :— 
Brompton and n, 534—Hampstead, 519; Metropolitan, 
565— Brompton, 542; Shoreditch, 677— Brompton, 543; Shore- 
ditch, 575—Hampastead, 557. 


Scores 

— Shot. Won. Lost. For. Against. Points. 
Metropolitan 8 8 0 4,559 4.307 16 
Shoreditch 8 7 1 4,592 4,406 14 
Central ... 8 6 2 4,512 4,381 12 
City Co. ... 8 b 3 4,553 4,2273 10 
Haokney... 8 4 4 4,335 4,344 8 
Hampstead 8 2 6 4,238 4,379 4 
Brompton 8 2 6 4,313 4,388 4 
St. Jamea’s 8 1 7 4,230 4,428 2 
Poplar ... 8 1 7 4,010 4,436 2. 


Edncational. — UNIVERSITY COLLEGE, LoNDoN.—The 
fellowing awards have been made in the Faculty of Engineering :— 

Goldsmid Entrance Scholarship.—L. W. Ball Royal Grammar 
School, Guildford: F. R. Kay, St. Paul's School (divided). 

Archibald P. Head Medal and Prize.—W. Hudson. 

Jews’ Commemoration Scholarship (renewed for second year).— 
H. P. Porter, 

L. F. Vernon Harcourt Prize, —E. F. Anderson, R. W. Taylor (div.). 

Engineering Diplomas: Civil, Municipal, and Mechanical.— 
E. F. Anderson, W. Hudson (with distinction), R. W. Taylor. 

Civil : A. Calmus. 

Civil and Municipal : A. A. Clemente, R. G. Leembruggen. 

Mechanical : F. W. Jones, E. N. Varian. 

Electrical : T. S. Pick. 


Sorvice Notes,.—Lieut. J. R. Lang-Hyde, Tyne Elec- 
trical Engineers, has been appointed a lieutenant in the Reserve of 
Officers of the Territorial Army, with effect from the 26th ult., 
Lieut. H. S. Oraig has resigned his commission in the London 
Electrical Engineers from the 26th ult, and retains the 
rank of lieutenant. Engineer Commander H. 8. Briggs, O.B.E., 
Royal Navy, has been appointed to Bathurst wireless station, 
Gambia, West Africa. The wireless station at Bathurst—which is 
the chief town of Gambia—is one of the new stations the com- 
pletion of which is being hurried on, some £16,000 being allotted 
for expenditure on it. Warrant Electrician H. B. Serridge has been 
appointed to the cruiser Conqueror; Warrant Electrician D. 
Tanguy to the light cruiser Dido, both temporarily for R.F. 
exercises. 


Garlearini’s Rotating Arc Lamp.— The inventor of this 
lamp seeks to approximate as closely as possible to the theoretical 
point souroe of light, fully utilised and automatically maintained. 


He uses, acoording to the Revue Générale de 'Electricsté, a cored ` 


carbon rod of much the ordinary type as positive electrode, which 
provides the luminous crater. The non-luminous negative elec- 
trode is a metallic ring surrounding and presenting its inner edge 
towards the orater; the ring is oooled by circulating water or 
spirit. By the action of the magnetic field of a coil the aro 
between the crater and the inner edge of the ring is caused to 
rotate at 500 to' 3,000 R.P.M. The rotation is too rapid to be dis- 
tinguished by the eye, and the arc only appears as a highly 
incandescent spot surrounded by a bluish halo. Only the positive 
electrode burns away and need be moved; the regulation is 
controlled by the dilatation of a metal strip, and is independent 
of the aro current and voltage. 


Electrically - Welded Ship. — The first electrically- 
welded vessel built in Britain ran speed trials in the Firth of 
Clyde on Friday. The new vessel, named the Fullagar, was 
built by Messrs. Cammell, Laird & Co., Birkenhead. The vessel 
had on board a distinguished party of engineers and others 
interested in the new method of construction. The ship is a 500- 
ton coarter, and in the construction of the hull, riveting has been 
entirely dispensed with, electric welding on the quasi-aro 
method taking its place. 


Submarine Camera.—The submarine camera, which was 
supplied by Messrs. Siebe Gorman & Co. for taking photographs 
under water for war purposes, may have some useful peace appli- 
cations. The apparatus is composed of three gun-metal castings 
bolted together, giving a height of 4 ft. 9 in., and a diameter of 
3 ft. 4 in. The upper and lower castings are each formed with 
four watertight chambers, in each of which a mercury vapour 
lamp. giving 3,000 O. P., or 24,000 C. p. in all, is installed. In the 
chambers oomposing the middle castings are housed the lamp 
resistances and the cameras. The lamps used are of the silica type 
of Westinghouse Cooper-Hewitt design. The mercury vapour is 
contained in a quartz vessel, having an overall length of about 9 in. 
The lamps operate in parallel on a D.c. supply of 200 volts at a 
current consumption of 3j amperes, and the photographic effect, it 


is claimed, is equal to that of other lamps using a very much higher 


current. The lamps have been made as simple as possible, so as to 
avoid all unnecessary complications, the tilting to start their 
action being effected by means of special levers actuated by rods on 
the outside of the box. These rods and the leads to the lamps pass 
through stuffing boxes. The cameras are of a special box type, and 
are fitted with behind-lens shutters, which are electrically 
controlled. . 


Appointments Vacant.—The University of London 
Senate is inviting applications for the University Chair of Radio- 
logy, tenable at Middlesex Hospital Medical School, at £1,000 per 
annum; assistant inspector of wireless telegraphy (£200 +), for the 
General Post Office. See our advertisement pages to-day. 


Fatality.—7/c Times states that a 16-year-old lad 
named Robert John Mort, was helping a smith to shoe horses at 
the Cynon Colliery, Port Talbot, when he touched a live wire and 
was killed. 


INSTITUTION NOTES. 


Juulor Institution of Engineers.—On June 30th a dinner was 
held at the Monico Restaurant, London, in celebration of the 36th 
anniversary of the foundation of the Institution. Sir Eustace H. 
Tennyson d'Eyncourt, K.C.B., president, was in the chair. After 
the toast of “The King," Mr. A. Richardson, M.P. (vice-President), 
proposed " The Institution," which he said always retained the 
characteristics of juniorhood "—virility and courage—and showed 
the way to the more conservative institutions. The first generation 
of scientifically trained engineers was now taking its place in 
industry, and the great scientific institutions should take note of 
the fact and adapt themselves to the new oonditions ; membership 
was a hall-mark of scientific ability, and they must see that the 
status conferred by it was maintained at a high level. TheJunior 
Institution, with many branches at home and abroad, was decentra- 
lising, but gaining strength thereby. Mr. B. E. Dunbar Kilburn, 
chairman, in responding, said that during his year of office, the 
membership had peased 2,000, and the present rate of growth 
made a fresh record. He had visited nearly all the local sections, 
and everywhere found the same keennees and enthusiasm as at 
headquarters, 

Lorp WEIR OF EASTWOOD (president-elect), proposing Naval 
Architecture,” referred to the great part which it had played under 
the direction of their president, on and under the ses, in the air, 
and on the land. Mr. W. H. Whiting, O.B., responded, and 
emphasised the importance of the registration of engineers, as well 
as that of the education of apprentices. 

Mr. W. J. TENNANT (vice-president) proposed Kindred Insti- 
tutions,” to which Capt. H. Riall Sankey, R.E., O. B. R., Mr. C. H. 
Wordingham, C. B. E., and Mr. F. Merricks, C. B. E., responded. Capt. 
Sankey said the Civil Engineers were going to call a conference to 
discuss the beat course to follow in promoting the Registration Bill ; 
Mr. Wordingham urged that engineers should all act together, and 
present a united front, and referred to the help received from that 
Institution by the I. E. E. in establishing its “Informal Meet- 
ings"; Mr. Merricks, also supporting the principle of registration, 
asked Capt. Sankey to call& meeting of the various institutions, 
to form the nucleus of an engineering council, and the latter 
stated that on July 5th such a meeting would take place to 
discuss Whitley Councils, which he hoped would be the beginning 
of a permanent conference. 

MR. W. A. TOOKEY (past chairman and hon. secretary) proposed 
“The President," and expressed the readiness of the Juniors to 
help the Seniors in making their weight felt in the councils of the 
nation. The toast was drunk with musical honours, and Sir 
Eustace, responding, remarked upon the extraordinary zeal with 
which the J.E.'s did their work. 

During the evening & musical and ventriloquial programme was 
performed, and the proceedings were very enjoyable. 

Institution of Electrical Englneers.— On Thursday last week 
the Annual Conversazione of the Institution was held at the 
Natural History Museum, South Kensington. Mr. Roger T. Smith, 


president, and Mrs. Roger Smith, with members of the Council, 


received the guests, who numbered, in all, over 1,300, and included 
Sir John Beall, Sir A. Whitten Brown, K.B.E., The Hon. Sir J. A. 
Cockburn, M.D., K.C.M.G., Sir G. K. Elphinstone, K.B.E., Sir 
Lazarus Fletcher, F.R.S., Col. Sir T. H. Holdich, R.E., K.C.M.G., 
Admiral of the Fleet Sir H. B. Jackson, R.N., G. C. B., K. C. V. O., 
Rear-Admiral F. C. Learmouth, C. B., C. B. E., Mr. A. Page, Major- 
General Sir R. M. Ruck, K.B.E., C.M.G., and the Right Hon. E. 
Shortt, K.C., M.P., as well as Col. R. E. Crompton, O.B., Mr. W. M. 
Mordey, Sir John Snell, Dr. G. Kapp, and Mr. C. H. Wordingham, 
C.B.E. (past presidents), Mr. L. B. Atkinson, Dr. W. H. Eocles, Sir 
James Devonshire, K.B.E, Mr. A. P. M. Fleming, Dr. C. C. 
Garrard, Messrs. J. S. Highfield, W. B. Hird, J. F. Nielson, G. W. 
Partridge, C. C. Paterson, O.B.E., W. M. Selvey, and P. D. Tuckett 
(members of Council), and Mr. P. F. Rowell (s : 

During the evening the String Band of the Royal Engineers, 
under Lieut. Neville Flux, F.R.A.M., performed & programme of 
music in the Central Hall, and a concert party, including a string 
quartet, gave two performances in the Reptile Gallery ; demon- 
strations of wireless telephony in the Shell Gallery, with the aid of 
loud-speaking telephones, formed a novel feature of the entertain- 
ment, and refreshments were served in the usual places, In spite 
of the weather, which was by no means clement, the function was 
marked by the customary success, and many old friends availed 
themselves of the opportunity to forgather in such pleasant 
surroundings. 

Roentgen Soclety.—A meeting of the Roentgen Society will be 
held at University College, Gower Street, W.C. 1, on Thursday. July 
16th, at 9 p.m., when an address will be given by Dr. W. D. 
Coolidge, chief of the research laboratories of the General Eleotric 
Co., Schenectady, U.S.A. Members of the Institution of Electrical 
Engineers are cordially invited to the meeting, 
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The Bditors invite electrical engineers, whether connected with the 
techmoal or the commercial side of the profession and inductry, 
also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


The Melbourne Age states that Mr. W. H. Sroxk, chief 
electrical engineer ot the Victorian (Australia) Railway Depart- 
ment, 1s retiring, having reached the age limit, and it is under- 
stood Mr. H. F. Caldwell, assistant electrical engineer, will be 
appointed to the position. 

Acting on medical advice, Mr. DuDLEY Docker has resigned 
his seat on the. boards of Vickers, Ltd., the Metropolitan 
Carriage, Wagon, and Finance Co., and the Patent Shaft and 
Axletree Co. 

Mr. W. G. Watson, managing director of W. G. Watson & 
Co., Ltd., of Sydney, is now in this country purchaeing elec- 
trical and other goods and arranging new representations in 
Australia. British manufacturers can communicate with him 
c/o The Editor, The ELECTRICAL REVIEW. 

Mr. E. W. SupLow, on the occasion of his marriage, has 
been presented by the management and staff of Fuller's United 
Electric Works, Ltd., Woodland Works, Ilford, with a silver 
tea service. 

Swindon T.C. has increased the salary of the general man- 
ager of the electricity and tramways department to 4460 a 
year, and that of the electrical engineer to £450, both as from 
March 31st last. 

An interesting function is being arranged at Glasgow in 
honour of Messrs. W. W. LACKIE and ARCH. Padk on their 
recent appointments as Electricity Commissioners. The pre- 
sentations will take the form of illuminated addresses enclosed 
in oak caskets. 

Prof. Sir JohN CapMan, K. C. M. G., D.Sc., University of 
Birmingham, Mr. W. B. Harpy, Soc.R.S., Gonville and Caius 
College, Cambridge, and Prof. SYDNEY Youna, D.Sc., F. R. S., 
Trinity College, Dublin, have been appointed by an Order of 
Council dated June 24th, 1920, to be members of the Advisory 
Council to the Committee of the Privy Council for Scientific 
and Industrial Research ^ 

We learn from Société Anonyme Brown, Boveri & Cie. of 
Baden, that Mr. A. C. EBORALL, who for many years has been 
in charge of their interests in Great Britain, has recently been 
appointed an executive director of the company. 


Obituary.—Mr. E. T. WanRD.—The death has occurred from 
a sudden seizure of gastritis, followed by peritonitis, of Mr. 
E. T. Ward, a Derbyshire electrician in the einploy of the Great 
Central Railway Co. He was only 42 years of age. 

LORD DowNHAM.—We regret report that Lord Down- 
ham (Mr. Hayes Fisher, as he was known before. he became 
a Peer) passed away on July 2nd from heart failure after an 
operation. Lord Downham, who was 67 years of age, had 
been for many years connected with the financial side of the 
electrical supply industry. He was chairman of the West- 
minster Electric Supply Corporation, and a director of the 
Central Electric Supply Co. 

Mr. Henry GREENWOOD.—We regret to record the death, at 
the age of 83 years, of Mr. Henry Greenwood, a director of 
Greenwood & Batley, Ltd., of Leeds. 

Herr Cart DiHLMANN.—The death is announced from 
Berlin, at the age of 63 years, of Herr Carl Dihlmann, one 
of the directors of the Siemens-Schuckert Co., of that city. 
The deceased was an authority on works organisation. 

Mr. C. McLean.—The funeral took place last week of Mr. 
Charles McLean, chief electrician for many years,at Lord 
Ellesmere's collieries and workshops in Walkden and adjoin- 
ing districts. The deceased gentleman, who was 69 years of 
age. had originated many improvements in Lord Ellesmere's 
industrial electrical installations. He died suddenly whilst on 
& visit to Blackpool. 


Long Transmission Lines.— According to Mr. P. Bunet, 
in the Rerue Générale del Electricité, 500 km. and 100,000 volte 
per phase represent the limits of transmission distance and pressure 
with lines of the ordinary construction. The author then shows 
that by using the so-called “quarter-wave” construction, lines of 
1.000 to 1,500 km. become a practical possibility. Such a line has 
the usual two conductors for single-phase and three for three-phase, 
but frequency, capacity and inductance have such values that at 
no load the line is in resonance. The current must be maintained 
nearly constant at the generating end, and constant voltage will 
be received at the other, with reasonable regulation, efficiency and 
conductor cost. The theory is explained, a parallel being drawn 
with the effect of sound waves in a tube. It is pointed out that in 
the case of such long lines as those now considered the speed of 
propagation of electricity, hitherto safely negligible, begins to 
assume importance. An example is worked out of a line 1,200 km. 
long at 50 periods, transmitting 75,000 Kw., and tables are given of 
efficiencies at various loads and power factors, and of pressure dis- 
tribution throughout the line. Such lines would only be practicable 
for the transmission of power in bulk to the distant point without 
services ex route, With regard to the problem raised by the necessity 
for constant current generators, the author refers to the possibilities 
of collector type alternators. , | 


:H. J. M. 


, &c. The subscribers (each with one share) are: D. D. Smith, 


NEW COMPANIBS REGISTERED. 


Essex Light Railway and Property Co., Ltd. (168,626).— 
rivate company. Registe June 28th. Capital, 210,000 in £1 shares. To 
construct and work light railways or tramways in Essex or elsewhere. The 
subscribers (each with one share) are: A. D. Holmes, 40, Ludgate Hill, E.C.4, 
incorporated accountant; T. F. Wills, 44, Wavendon Avenue, Chiswick, 
managing clerk, The first directors are not named. Solicitor: C. Greenwood, 
1, Mitre Court Buildings, E.C. 


Yorkshire and District Electric Lamp Repairing Co., Ltd. 
(168,647).—Registered June 28th. Capital, £30,000 in £1 shares. To take over 
a certain licence granted or to be granted by the Allies Electric Lamp Repair- 
ing Co., Ltd., to C. G. Gordon-Young, and to carry on the business of manu- 
facturers, importers, exporters and repairers of and dealers in electric lamps 
of all kinds, electric light and general engineers, &c. The first directors are: 
ockayne, 42, Kingfield Road, Sharrow, Sheffield; A. S.. Lee, 10, 
Taptonville Road, Sheffield; A. C. Davy, 10, Oak Park, Manchester Road, 
Sheffield; C. G. Gordon-Young, Four Acres, Oughtibridge, near Sheffield; D. 
W. Hogan, 6, Sinclair Road, Kensington, W.; A. W. C. Bower, Wortley, near 
Sheffield. Minimum cash subscription, £1,000. Qualificatich, £100. Registered 
office: 70, Queen Street, Sheffield. 


Midland Counties Electrica! Engineering Co., Ltd. 
(168,549).—Private company. Registered June 24th. Capital, £3,000 in 21 
shares. To take over the business of electrical engineers and contractors 
carried on at Smethwick as the Midland Counties Electrical Engineering Co. 
The subscribers (each with one share) are: W. H. Baker, The Elms, West 
Smethwick, oterk; C. F. M. Skinner, 36, Arden Road, Handsworth, Birming- 
ham, clerk. The first directors are not named. Registered office: 196, Sandon 
Road, Smethwick, Staffs. : 


Thos. Webb & Sons, Ltd. (168,582).—Private company. 
Registered June 25th. Capital, £100 in £1 shares. To carry on the business 
of manufacturers, importers and exporters of and dealers in glass, electric 
lamp bulbe, tubing and rod, bulbs for miners' lamps and wireless telegraphy, 
ll, Finsbury 
Park Road, N.4, solicitor; G. W. Waspe, 325, Hertford Road, Waltham Crose, 
Herts, clerk. The subscribers are to appoint the first directors. Solicitor: C. 
W. Austin, 6, Austin Friars, E.C. Registered office: 6, Austin Friars, E.C. 


Castleton Electric Co., Ltd. ee 622).—R 
28th. Capital, £125,000 in £1 shares (50, 


Rhyddings, Rochdale; L. Tweedale, Beaumonds, Rochdale. 
subscription, £5,000. Solicitor: J. A. Hudson, The Butts, Rochdale. 


Seal Co. (London), Ltd. (168,953).—Private company. 
Registered June 2nd. Capital, £1,000 in £1 shares. To manufacture, install 
and deal in electrical, chemical or electro-chemical or mechanical and mag- 
netic, galvanic and other articles and apparatus, and to adopt an agreement 
with R. S. Atherstone, F. A. Fraser and F. H. Brewerton. The first directors 
are: F. H. Brewerton, 370, High Road, Willesden Green, N.W.; R. S. 
Atherstone, 38, Cossington Road, Westcliff; F. A. Fraser, 370, High Road, 
Willesden Green, N.W. Solicitor: G. O. White, 31, Great James Street, Bed- 
ford Row, W.C. 


Watt Motors, Ltd. 168, 712).— Private company. Regis- l 


tered June 30th. Capital, QUU in £1 shares. To carry on the business of 


marine, mechanical, civil, electrical, steam, gas, venti'ati ig and hydraulic 


engineers, manufacturers of motors, tools, &c. The subscribers (each with one 
share) are: C. W. King, Pentre Gwylin, Llanishen, shipowner; G. St. J. Day, 


83, Grove Park, Camberwell, S.E., electrical engineer. The first directors are 


to be appointed by the subscribers. Regist office: Premier House, 150, 


Southampton Row, W.C. 
Woodcrow General Mechanical and Electrical Heating, 


Engineering Co., Ltd. (168,737).—Private company. Regis- 
te July 1st. ‘Capital, £3,000 in £1 shares. To take over the business 
carried on at High Street, Stourbridge, under similar name, and to adopt an 
agreement with 4. Pasfield. The first directors are: A. Pasfield, 118, High 
Street, Brierley Hill, mechanical and consulting engineer; E. wther, 8, 
Hagley Road, Stourbridge, mechanical and consulting engineer; T. R. Atkin- 
son, Cairngorm, Ilfracombe, ropemaker, Solicitor: T. F. Bache, Lombard 
Street, West Bromwich. 


Electric Brass Wares, Ltd. (168,534).—Private company. 
Registered June 24th. Capital, 21,000 in EI shares. To ca on the businese 
of electrical and mechanical engineers, manufacturers of and dealers in elec- 
trical wires, cables and flexible cords for lighting, power, telephone and wire- 
less works, automobiles, high and low tension cables, wires for dynamos, motor 
instruments and accessories for lighting, power, telephones, lanes, auto- 
mobiles and motor cycles, &c. The first directors are: F. C. Blackwell, The 
Allmands, Great Crosby, Lancs.; A. B. Gregson, 8, Wellesley Terrace, Princes 
Park, Liverpool; J. Roberts, 15, Calderstones Road, Liverpool. secretary: T. 
E. A. Killip. Solicitor: J. Roberts, 5, Harrington Street, Liverpool. 
tered office: 21, Tempest Hay, Liverpool. 


Stewart Thomson & Patrick, Ltd. (168,596).—Private 
company. Registered June 25th. Capital, £3,000 in EI shares. To take over 
the business of an electrical and mechanical engineer carried on by S. R. 
Thomson at Palace Chambers, 21, Victoria Street, Liverpool, as ** Stewart 
Thomson & Son." The first directors are: S. R. Thomson (managing director), 
11, Mount Stuart Square, Orrell, Bootle, Liverpool; T. A. Patrick, 35, Bank 


Street, Bootle; R. D. Kilgour, 36, Sydenham Avenue, Sefton Park, Liverpool: 


E. R. Patrick, 33, Bank Street, Bootle. Solicitor: J. E. M. Crowther, 23, 
Abingdon Street, Westminster. Registered office: 10 and 12, Hart Street, 
Liverpool. - . 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. s 


Portable Electric Motors (1919), Ltd.—Debenture dated 
June 16th, 1920, to secure £5,000, charged on the company's undertaking and 
property, present and future, including uncalled capital. Holders: 5. H. 
Cunnick, F. Eley and A. J. Hopewell, 15, Bishopsgate, E. C. 


British Mica Co., Ltd.—Particulars of £1,500 debentures 
authorised by resolutions of April Ist and May 6th, 1920, amount of present 
issue £700. Property charged: the company's property, present and future, in- 
cluding uncalled capital. No trustees. 


James Keith & Blackman Co., Ltd.—Satisfaction in full 
on June 16th, 1920, of debentures dated December, 1901, securing £1,000. Also 
issue on June 22nd, 1920, of £1,100 debentures, part of a series alteady regis- 
tered. 


G. Weston & Sons, Ltd.—Particulars of £999 debentures 

authorised June IIth, 1920, whole amount issued. Property charged: the com- 

any's undertaking and property, present and future, including uncalled capital 
Q trustees, 
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Wellingborough : Electric Supply Co., Ltd. Debenture 
dated June 16th, 1920, to secure all moneys due or to become due from the 
company to mortgagees, charged on the company’s undertaking and property, 
pn and future, including uncalled capital. Holders: Northampton Electric 
. Power Co., Lid. Also issue on same date of £700 debentures, part 
of a series. 


Ozonair, I td. Satisfaction in full on May 12th, 1920, of 


chorge dated May 24th, 1918, securing all moneys due or to become due from 
the company to bankers. i 


Engineering Components, Ltd.—Debenture dated June 
18th, 1620, to secure £1,80U, charged on the company's undertaking and pro- 


erty, including uncalled capital. Holder: C. Gordon, 16, Priory Mansions, ` 


rayton Gardens, S.W. 


Hindhead and District Electric Light Co., Ltd. (75,361) .— 
Capital, £30,000 in £1 shares. Return dated June 22nd, 1920. 25,000 shares 
taken up. £14,500 paid. £10,500 considered as paid. Mortgages and charges, 


U 2 


P | CITY NOTES. 


ur T The net profits for the year ended March 
General Electric 31st, 1920, amounted to £630,143, as com- 
Co., Ltd. pared with 4480, 828 in the previous year. 
" Adding the amount brought forward 
£141,502, there is a total of £771,646. After deducting de- 
benture stock interest £8,000, depreciation £55,329, grants to 
dependants of men on active service and contribution to pension 
fund £6,766; 64 per cent. dividend on * A preference shares 
£107,626; transferred to reserve account £150,000, there 18 
an available balance of £413,923. A dividend of 10 per cent. 
per annum, free of income tax, on the ordinary shares will 
require £122,500, and a further grant of £40,000 is made to 
superannuation trust fund, leaving to be carried forward 
(subject to excess profits duty) £251,423. The results are, in 
the opinion of the directors, most satisfactory, especially as 
they have been obtained during a year of reconstruction. The 
capital employed during the year was nominally three million 
pounds, but considerable credit was placed by the bank at 
the disposal of the company. The new issue made by the 
company in March, 1920, affects the vear under review only 
in so far as a large part of it has been used to repay the bank 
for the advances it had made, which, up to March 31st, were 
employed in the development of the following assets appear- 
ing in the balance sheet: Approximate addition to—Freehold 
land and buildings, £200,000; Kingsway expenditure, £40,000; 
plant and. machinery, £100,000; excess of trade debts over 
liabilities, £600,000; stock in trade, £300,000; trade invest- 
ments, £450,000; total, £1,690,000. From the nature of this 
expenditure, it is apparent that a considerable proportion 
is not yet productive, mainly on account of the slow progress 
of essential building operations. The latter include erection 
of large telephone and ebonite works at Coventry, extension 
of engineering shops and new buildings for switchgear works 
at Witton, new administration buildings and club build- 
ings at Witton, extensions to the Lemington glass works, 
Osram lamp works, and to the turbo works at Erith, 
and finally the completion of the company's building 
in Kingsway. The last is becoming daily more necessary, 
as the company, in consequence of its growth, is at present 
compelled. to carry on its administration in London in 28 
different buildings. The company's works are fully employed 
and, to judge bv orders in hand, they are likely to remain 
so throughout the coming financial year. Independently of 
its factories, the company has now established in the United 
Kingdom 31 sales branches and depots; the overseas branches 
and depots number fifteen. The number of employees exceeds 
15,000; a considerable addition is anticipated as soon as the 
works in process of building are completed. The contributory 
pension scheme came into effect on January Ist this year, 
and has met with a gratifying response from the company's 
employés. The annual cost of this scheme to the company 
will approximate £20,000. Almost all the company’s allied 
and subsidiary enterprises continue to be satisfactory, the 
notable exceptions being some small supply companies, such 
as Maderia, Frinton, and Macclesfield, which have all suffered 
through conditions created bv the war. Mr. H. P. Wells 
having accepted a position of greater responsibility with the 
eompany, the assistant secretary, Mr. L. C. Gamage. has 
been appointed secretary. Owing to the death of Mr. William 
Warburton, one of the trustees for the debenture stock 
holders, it is proposed to appoint Mr. Edward Manville, M.P., 
as a trustee in his place. Annual meeting, July 13th. 


The repor¢ for 1919 states that the aver- 

Anglo-Portuguese age rate of exchange for the vear was 
Telephone 28 13/16d., as compared with 303d. for the 
Co., Ltd. previous year. The capital expenditure 
amounted to £39.006, as compared with 

£28,927 for 1918. An issue of 950,000 new ordinary shares 
of £l each was made in December last at par. The profit 
and ioss account shows a gross income of £100,313 (against 
£103.057), of which operating, management, and general ex- 
penses absorbed £76,238 (against £73,770). and rovalties to 
the Portuguese Government 43.277 (against £3,107), leaving 
a gross profit of 429.797 (against 427.071). After payment of 
Income tax 42.768, providing for debenture interest £3,590, 
and sinking fund £2.005, and writing off £9,965 (being one- 
third) of the expense attending the issue of extension deben- 


ture stock and new ordinary shares, the amount for disposal 
(including £3,207 brought forward) is £19,675. The directors. 
recommend a further dividend of 4 per cent., less tax, making 
4 per cent. for the year, leaving a balance of £8,828 to be 
carried forward. Owing to the persistent advance in wages 
and the greatly enhanced cost of material of every kind, 
says the Financial Times, the company's profits had recently 
undergone serious contraction, but the Portuguese Govern- 
ment has just authorised a substantial increase. in the com- 
pany's charges as from June lóth, 1920. pu APO 
Sir George Touche, Bart., presiding -at 


Anglo-Argentine the annual meeting, referred to the death 
Tramways of the late chairman, Mr. J. B. Concanon, 
Co., Lta. and to the rearrangements of. the board 


consequent thereupon, and upon the re- 
moval of German elements froin the directorate owing to 
the war. No German element in. the company -would 
be acceptable to the British, French, or Belgian shareholders. 
For the plain citizen, the war must blunt the edge of inti- 
macy for this^generation at least. While the dividends were 
still heavily in arrear their position was not nearly so de- 
plorable as à year ago, and there was every promise that a 
reasonable prosperity awaited them in the early future. The 
abnormal conditions under which they had been working 
for some years continued to press hardly upon them during 
the year, but he hoped that that period marked the close 
of a very disayreeable era in the company's history. The 


main adverse conditions were the excessive cost of electric 


energy caused by the dearness of fuel and freights, the need 


-for increased wages to meet the higher cost of hving, and. the 


reduction in the number of hours of work. They had also 
suffered from the general upheaval in the labour . world. 
After referring to the strike of last year, the speaker, in 
reviewing the accounts, said that the redeeming feature of 
the vear's operations was the continued and steady increase 
in the tratlic receipts, notwithstanding an estimated loss 
of about £50,000 due to the labour troubles. This indicated 
a great revival of business activity. in Buenos Aires. The 
number of passengers reached the record total of 370,734,985, 
an increase of 6.14 per cent., although the car mileage was 
greater by only 1 per cent. The system now consisted of 
3954 miles of single track. Last year they carried 937,383 
passengers per mile of route. The average fare paid was 
2.01d. per passenger. The seating capacity of the cars is 
32 and trailers are employed. The working expenses reached 
the high level of 78 per cent. of the gross receipts. The total 
expenditure for the year amounted to £2,573,742, being an 
increase of £198,178, or 8.35 per cent. Under the head of 
traction, £532,186, chiefly cost of electric energy, there was 
a sinall decrease of £24,034. It was, nevertheless, an en- 
couraging, sign. It showed that the tide of ruinous prices 
was on the turn, although it would not go back to the pre- 
war level. In the vear 1918 when coal delivered at Buenos 
Aires was little short of £10 per ton, their electric energy 
cost £531,215 over the normal pre-war days, when the price 
of coal was 30s. per ton. They had still an immense amount 
of leeway to make up, and the present fuel situation was 
none too bright. In the years to come they must expect 
renewals to involve a much heavier expenditure than in 
pre-war days. He would be disappointed if the results of the 
current. vear did not enable them to auginent considerably 
the transfer to this fund. The holders of the first preference 


shares had not received any dividend since June 30th, 1917, 


the arrears to December 31st last being £440,000 gross. The 
directors now recommended the payment of a dividend on 
these shares, less income tax, in satisfaction of the arreare 
for twelve months to June 30th, 1918, absorbing £123,200. 
A full vear's interest at 54 per cent. would, of course, be 
£176.00. The difference of 452.800 was deducted from the 
shareholders to pay income tax. Although the amount brought 
into revenue from 1918 would be reduced by this payment 
from £33,049 to 452.309 the directors were of opinion that 
the payment of arrears should be dealt with as promptly as 
prudence would allow. They had received the figures for 
the first five months of the current year, and they encouraged 
the hope that it might be possible to make increasing pav- 
ments on account of arrears, and so ultimately to resume the 
regular payment of current dividends. The estimated figures 
showed that the current dividend on the first preference 
shares had been more than earned. Without making any pro- 
mise, the results encouraged their expectation that they might 
he able to pay off another vear’s arrears of dividend on the 
first preference shares before very long. On the second pre- 
ference shares no dividend had been paid since December 
31st. 1015. There were thus four years of arrears, amounting 
to 4550.00. It would be unwise to forecast any date when 
the payment of these arrears was likely to be commenced, 
but, if labour conditions remained tranquil, the further de- 
mands on the sorely tried patience of the shareholders might 
not be excessive. The ordinary shareholders had had no 
return on their invested capital for six vears. The sufferers 
in that respect were the Société Générale at Brussels, who 
controlled the ordinary share capital; and whose patience 
certainly deserved to be rewarded, for during all that time 
they had never grumbled, but had always done every- 
thing they could to strengthen the company and sup- 
port the hands of the directors in following a careful 
and conservative financial palicv. Wher it, was remem- 
bered that, in the year 1913, a dividend of 63 per 
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cent. wae paid on £3,250,000 ordinary share capital, while 
the average of the two previous years was 8 per cent., they 
would realise how far they had fallen from pre-war prosperity, 
and how irresistible was the company’s claim to a revision 
of tariffs. That revision has now been authorised, and should 
have a favourable effect on future revenues. He did not claim 
that they had got all they wanted, or all that was desirable, 
even in the public interest. The settlement was necessarily 
a matter of some adjustment. ` The essential provision was 
that a tariff of 12 cents was to be applicable everywhere— 
on the surface lines and in the subways—where previously 
they charged 10 cents. The increase of 2 cents paper was 
fixed for a term of three years. The 12-cent rate was inau- 
gurated on April 10th. Some small awkwardness was experi- 
enced on the first day, arising out of difliculties of payment 
and change, but these soon disappeared. The new tariff was 
now working smoothly, and the effect on the receipts was 
already noticeable. They were trusting to the increase in 
fares to enable them to meet the heavy additional burdens 
which they now had to bear, but they looked chiefly to the 

owth of traffic for an improvement in the pl of profit. 
The chairman éoncluded his speech with a cordial welcome 
to Mr. Pedriali, the manager in Buenos Aires, who was now 


e director. | 
Nr. Samuel G. Bibby, the deputy chair- 
Aluminium man, presided at the annual meeting held 
Corporation, on June 30th at the Great Eastern Hotel, 


Ltd. E.C. Proposing the adoption of the report 

j and the balance sheet for the three years 

ended December 3lst last, he said that the issued capital 
since the date of the last accounts showed an increase of 
£67,210. The first debentures had been reduced by the first 
half- year's operation of the sinking fund, and an issue of 
£50,000 second debentures had been made to meet heavy 
capital expenditure. Mortgages had been increased by £22,028 
due to the expensive purchases of land for the purpose of 
extending the company’s water rights. The profit and loss 
account for the three years, before deducting debenture and 
loan interest, showed the figure of £129,955, or an average of 
just over £43,000 per annum. That had enabled them to pay 
the preference dividends for 1917 and 1918, leaving a balance 
of £60,623. After paying the preference dividend for last 
year, the board recommended that £30,000 of the balance 
be placed to a reserve account for special depreciation and 
ssible Imperial taxation that might be imposed. £331,485 
ad been expended during the past three years on additional 
works. That item included the construction of the Llugwy 
dam giving a storage of seventy million cubic feet, which 
had been completed during the present month, and the work 
for the construction of the Cowlyd Dam, which they hoped 
to complete early next year. The latter had at present reached 
the stage when the concrete core wall was above ground 
level, being the most difficult and costly operation of the 
undertaking. That dam when completed would have a storage 
capacity of four hundred million cubic feet, and was being 
erected under the powers of the special Act of Parliament 
which was passed during the war period. They had also 
constructed at Dolgarrog a large extension to their rolling 
mill, which had proved a satisfactory addition to their plant. 
A new recasting ehop had been erected and fitted, and the 
area of the works very considerably increased. A new 3-phase 
alternator and switchboard of 1,200 kw. capacity with direct 
coupled exciter had been purchased and installed, together 
with a 34,000-volt transformer, and further plant bad been 
rovided for the extended rolling mill. The investments and 
cans to subsidiary companies stood at £18,167, which was 
some £8,000 less than in the last accounts. The stocks stood 
at £77,191, which was not excessive for the amount of their 
turnover. Sundry debtors at £43,999 16s. 9d. were the usual 
trade items. The total figures of the balance sheet for the 
first time exceeded the sum of one million pounds, and showed 
In some measure the great expansion that had taken place 
m the business. The Corporation had guaranteed the prin- 
cipal and interest on £150,000 debenture stock in an associated 
company, and it was not necessary for him to dilate upon 
the services that Mr. Kenneth M. Clark, the chairman, had 
rendered the company during the very difficult period that 
they had gone through. He had on each and every occasion 
come to the aid of the company in the most generous manner, 
and he could confidently say that it would have been abso- 
lutely impossible for any such statement as the present to 
have been produced, had it not have been for the continuous 
and very extensive financial assistance he had given. During 
the period under review an opportunity occurred for the 
purchase by the company of the controlling interest in the 
‘orth Wales Power & Traction Co. That company was really 
the parent company of the Aluminium Corporation, and 1t 
was that company which sold to the Aluminium Corporation 
à portion of its estate, which was the original watershed of 
Corporation. The two companies were working to some 
extent in opposition, and bearing in mind the fact that the 
155 stations were connected by a 20,000-volt transmission 
Ine. they would easily perceive the great advantages of the 
amalgamation. Mr. Clark very generously found the amount 
required in hard cash at a most difficult financial period, for 
Fret arose of the purchase, and accepted for the money 
His debentures in the North Wales Power & Traction Co. 
“ince the date of the purchase new machinarv had been in- 
Walled in both power stations, the transmission line had been 


strengthened, and they were now working in unieon to the 
manifest advantage of both companies, That purchase, 
coupled with the purchases of land that had been made during 
the last three years, gave the company the only economical 
storage ground for water in Snowdonia, and it had con- 
solidated and strengthened the position in a manner that 
would appear, he contidently believed, in the future history of 
the undertaking. The crux of the whole position with regard 
to the company rested upon the amount of electrical energy 
generated, and that, of course, entirely depended on. the 
water storage. A great deal had been done in that direction, 
they had an output now three times what it was in the early 
years, but they stil had a considerable water etorage un- 
developed, and they were as yet unable to provide a dividend 
for the ordinary sbareholder. In conjunction with the 
North Wales Power & ‘Traction Co., they now had large 
possibilities with regard to the sale of electric energy to towns, 
quarries, and other industries, in addition to their own con- 
sumption, and the board felt that there was every prospect 
of their being able to pay a dividend on the ordinary shares 
providing the necessary developments could be carried out, 
but that, of course, meant further heavy expenditure on 
capital account. New dams to conserve the rainfall must 
be constructed, further pipe lines were needed, and & new 
power house must be built. So far they had not been able 
to see their way to meet those requirements, & great deal 
had been done, but a great deal more remained to be carried 
out. The matter was receiving the careful consideration of 
the directors, for they were confident that the extensions 
would yield a very handsome profit, especially having regard 
to the fact that a great deal of the expenditure which had 
already been made would be contributory to those new 
works, but in what form the necessary and essential-expendi- 
ture could be met he was unable at the moment to say. He 
would, however, call.their attention to the. fact that that 
was the only high pressure hydroelectric scheme in operation 
in England or Wales. The Government was taking a keen 
interest in the development of water power, and tbe position 
of the country with regard to coal made it a national duty that 
water power of that description should be developed to its 
fullest capacity. A great deal has been said as to the Govern- 
ment providing the necessary funds, but they really could 
not expect any Government to do all the development work 
required by the country, nor personal did he think that 
that would be a wise course. England has obtained her pre- 
eminence in the commercial world by the initiative of her 
people, and it was, in his opinion, very much to be desired 
that that policy should be continued, and that enterprises 
of that sort should be carried out by private capital, but 
of course labour was difficult and taxes were heavy. Unfor- 
tunately they were one of those companies upon which excess 
profits duty fell with exceptional severity, for they did 
not reach remunerative production before the standard 
period, the result was that they were handicapped by 
the figures established for that period. The. continuation. of 
that duty, was, to his mind, to be deplored, and he could 
not help expressing the opinion that if the Chancellor of 
the Exchequer realised how greatly that tax was hampering 
the development of undertakings of that class and character 
he would certainly not have increased it. The great need to 
his 1nind was stability; he certainly thought the continuation 
of the excess profits dutv beyond the actual war period a 
great mistake, but they, of course, realised that.the national 


expenditure must be met, and if the Government found that 


they were unable to raise the necessary revenue by any other 
means than that of continuing the duty, then he would sug- 
gest that it should for the present year be not more than 
50 per cent., and that a definite undertaking should be given 
that it would either be abolished after this year or reduced 
by nt least 10 per cent. each year until it was extinguished. 
That would, in his opmion, make the raising of capital a verv 
much simpler problem, and it would ensure that when the 
tax disappeared the expansion of business in this country 
would have more than made good anv deficit in the revenue 
accounts. Although the production of aluminium had been 
greatly increased during the war. particularly in America 
and Norway, he was glad to say that the demand had kept 
pace with the supply. and thev bad found no difficulty in 
disposing of their output. When the Government decided to 
dispose of their stocks of aluminium, they took over a con- 
siderable portion of the metal, which had been duly marketed. 
The chief difficulty of the outlook was the question of supplies 
of raw material; the freight market showed signs of easement, 
but the costs of production had been considerably increased 
by the continuous rise 1n wages, coupled with the reduction 
of working hours and cost of coal, and it was now a question 
whether wages had not reached their economical limit. 
There was a further possibility of the French Government 
placing an export duty on bauxite, their chief raw material, 
in which case they would be obliged to interest themselves 
in the considerable deposits of the ore known to exist in 
the British Empire, and the board had at present under con- 
sideration certain negotiations in that direction. In conjunc- 
tion with their interest in the North Wales Power & Traction 
Co., thev were arranging to use a portion of their electricitv 
for public supplies. and had in hand at the present moment 
the construction of & high voltage transmission line, con- 
necting their works at Dolzarrog with the towns of Colwvn 
Bay and Llandudno. | : "eS 
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J. G. White and 


29th, Mr. G. M: Booth said that having 
Co., Ltd. 


regard to commercial conditions in general, 
they were determined to pursue a policy 
of extreme care, and were doing everything possible to con- 
solidate their position and resources. Consequently the year's 
trading had been quiet and the profits moderate, and the 
current year was likely to find them less aggressive and satis- 
fied if they held their own without loss. It would be a mis- 
take to embark on any large enterprise at this juncture about 
the completion of which, on financial grounds, they did not 
feel entirely independent of money market conditions. The 
period of readjustment after the war had begun. It would 
certainly last some years, and in the earlier stages some 
acute moments of distress were bound to occur, and in his 
opinion the year 1920 was bound to contain perhaps the most 
acute of these crises. The general trading business, which 
they now conducted under the name of J. G. White Com- 
mercial Co., had been working under particularly difficult 
conditions. They were progressing satisfactorily. As with 
the engineering business, they were pursuing a conservative 
course, and while every month showed handsome increases 
in turnover, they could grow much more rapidly if they 
were ready to do so, but strictly conservative finance neces- 
sitated the turning down of quite a number of orders. The 
result of the amalgamation of their own construction depart- 
inent with that of Messrs. Dick, Kerr & Co., Ltd., was 
entirely satisfactory. 


Mr. E. Garcke, M.I.E.E., presiding at 
the annual meeting, on Friday last, said 
that during the past year Parliament had 
passed two Acts with a view to the ame- 
. lioration of the adverse conditions in the 

electrical industry. The Electricity Bill contained no asser- 
tion of abstract principles of freedom, but it met unquestion- 
able evils by practical remedies. The Act did not remove all 
their grievances, but it authorised the appointinent of Com- 
missioners whose functions, they understood, were to examine 
the conditions and to legislate for the varying circumstances 
of particular cases consistently with general policy. That was 
the form of regulated freedom for which they petitioned. 
The Government had given them that measure of freedom, 
but had made the reservation that it would enact the objec- 
tionable clauses which the House of Lords deleted. It was 
to be hoped that the Government would announce at an early 
date its abandonment of that policy, for it was undoubtedly 
true that further uncertainty had a serious deterrent effect 
on enterprise in that important key industry. The other 
Act—the Tramways (Temporary Increase of Charges) Act, 
1920—was of importance to the electrical tramway industry. 
Tramways were overrun by increased costs, but were not 
allowed to keep up with increased prices and charges. The 
Ministry of Transport had, however, come to their rescue, 
and, he believed, was doing everything it could to enable 


British Electric 
Traction 
Co., Ltd. 


those undertakings to hold their own. Referring to questions. 


of general interest, he said that the existing financial and 
industrial conditions of the world gave rise to anxiety. The 
need at the moment was that the simplest truths of economics 
should be observed by all. War meant destruction of wealth, 
and they could not be us wealthy after the destruction as 
before until the loss was made good by new production. In 
the next place, the war had changed their outlook with regard 
to many social questions; the working classes rightly claimed 
an improvement in their status. That claim should be met 
not in a haggling spirit, but by fair and sympathetic discus- 
sion of the economic and social principles involved. If, as 
had been said, the country had reached its taxable limit 
because there was no satisfactory alternative to the admittedly 
bad tax on so-called excess profits, then the only remedy 
was ruthlessly to curtail national expenditure. This country 
was again in a favourable position for securing world-wide 
industrial prosperity, because foreign competition wag not 
effective, and practically the whole world was clamouring 
for British goods; but it could not enlarge and extend its 
foreign trade if taxation beyond its capacity discouraged in- 
dustry and encouraged extravagance. The excess profits duty 
had those effects, as every industrialist knew. Until the 
world’s production overtook consumption, prices would not 


come down, and it would be a serious matter for producers in 


this country if the simple remedies of earning more and 
spending less were delayed, and they had to look for relief 
in the form of foreign competition. The dangers of high 
prices are great to every section of the community. The 
labour situation was now discussed bv all, but sufficient con- 
sideration was not, he thought, given to some of its aspects. 
The wages svstem which regulated the relations between 
capital and labour during the past centurv on the principle of 
unregulated supply and demand, had broken down under the 
stress of the friction to which it had given rise. The Whitlev 
Councils had brought the labour. unions and the organisations 
of emplovers together. So far, good. 
formed the function of cutting a thorny path through the 
jungle of premature ideals and over-ripe realities. but in the 
absence of guiding principles of national application, the 
nath had no clear direction and no recognisable alignment. 
Tt was a continuation of the old struggle with changed pro- 
cedure: labour demanded more, employers resisted and finally 
vielded; then the process was repeated. But no one knew 


Addressing the annual meeting, on June 


Thore Councils per- 


. 


the end. They needed further co-ordination of interests, and 
the most helpful suggestion at this point was that the Whitley 
Councils should be federated for debate and decision on the 
root questions underlying the labour situation viewed nafion- 
ally and not only eectionally. In the present case capital 


. did not fully admit the social rights of labour, and labour did 


not fully recognise its moral obligations to society. Proceed- 
ing to refer to the results of their federated public utility 
undertakings, excluding the London coinpanies, he said the 
receipts were £2,647,000, an increase of £245,000; the expenses 
were £1,941,000, an increase of £339,000; the working balance 
was £706,000, or £94,000 less. The percentage of working 
expenses to gross receipts was therefore 74 per cent. in 1919, 
compared with 67 per cent. in 1918. They did a larger volume 
of work but made less profit, both absolutely and relatively 
—not a satisfactory result, but unavoidable though regrettable. 
The operations of the London undertakings had produced 
even worse results. They had a total investment of over 
£700,000 in the London group of tramway, omnibus, and 
electricity supply undertakings. During the past two years 
they had had a net revenue of only about £8,000 per annum 
on the portion of that capital represented by debentures and 
some preference stocks. In 1913—the year before the war 


they received over £25,000 on about £75,000 smaller invest- 


ment, and they then had good reason to hope that the yield 
would improve. The falling away of the profit on the Lon- 
don undertakings had told heavily against them. In the case 
of their provincial undertakings, comparing only like with 
like, and eliminating incomparable undertakings, the operat- 
ing profits had, in the aggregate, increased since 1913. If 
the London companies had done approxiinately as well, the 
revenue account of the B.E.T. Co. would be at least £20,000 
per annum better than it was. The tramway and omnibus 
companies of the metropolis had increased their traffic receipts 
between 1914 and 1919, but their expenses had increased in 
a much larger ratio, and at the beginning of this year they 


were nof earning sutliclent to meet their actual expenses. It 


was difficult to give a satisfactory explanation why the Lon- 
don results were so much worse than those of provincial 
undertakings—the reasons were many and complex. All the 
transport services in the London area—the tubes, omnibuses, 
company-owned tramways, and municipal tramways—were 
reciprocally competitive, producing difticulties which even 
administrative co-ordination could not entirely remove. There 
was always a tendency for the lowest fares and the highest 
wages on any of the servives to become the standard for all 
the undertakings. There was no doubt that basic wages were 
higher in London than on their provincial undertakings, and 
the cost of fuel and of all other materials was ney higher 
also. Moreover, distances were greater and longer travel 
had to be allowed for the minimum fare. Workpeople were 
carried at a loss. Lord Ashfield, the chairman of the London 
and Suburban Traction Co., at the annual meeting in May 
last, expressed the belief that the public would pay such fares 
as would produce & revenue' necessary to keep the undertak- : 
ings in a reasonably prosperous condition, but he warned : 
those who were constantly agitating for increased wages that 
they could overburden the undertakings and bring disaster 
to themselves and to all those associated with them. Since 
then the Ministry of Transport had under the new Act autho- 
rised the Metropolitan and the London United Tramway 
Co.’s to charge increased fares; but the employés had at the 
same time obtained a further increase of wages, although it 
was not yet known what was likely to be the continued : 
result of the increased fares. Speaking of the various depart- 
ments of the business, Mr. Garcke eaid that with regard to 
the tramways and light railways, the receipts continued to 
increase; but the expenses increased in a greater ratio, and 
the average increase in fares had been equal to only one- 
tenth of a penny per passenger. Their automobile business 
was showing satisfactory expansion in various parts of the 
country. The increase in the cost of petrol since pre-war 
days by over 200 per cent. had, however, still further reduced 
the narrow margin of profit; but in the case of omnibuses 
they were not under the same restrictions as in the case of 
tramways with regard to the fares they could charge, though 
they had in many cases already reached the economic limit 
bevond which fares could not be raised without discouraging 
travel. In the case of the electricity eupply business, there 
was a precipitous falling off in demand immediately after the 
armistice, but the expenses could not immediately be arrested. 
During the year, however, the output of electricity sold 
gradually increased, and the level of 1918 had been almost . 
restored, a recovery which showed the satisfactory elasticity 
of the business. The main item of expense was fuel, and the 
average price of coal had been much higher in 1919 than in 
1918. In the manufacturing department of the business, 
which was represented bv the Brush Electrical Engineering 
Co., thev had very good results to show. Owing to the 
industrial lag caused bv the war, all manufacturers of elec- 
trical apparatus were full of orders, and the demand upon 
British manufacturers had been accentuated by the fact that 
foreign competition had been practically eliminated. The 
Brush Co.. in which thev had a substantial interest. had 
made an excellent showing for 1919. A dividend of 15 per 
cent. had been paid, and there had been a bonus capital! dis- 
tribution of 100 per cent. There was a large demand for the 
special manufactures of the Brush Co., and they confidently 
anticipated a continuance of the present prosperity of that 
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company. The chairman dealt in conclusion with the ac- 
counts. He added that the board had acquired an interest in 
a company formed in association with Sir Oswald Stoll to 
roduce kinematograph pictures. Mr. Garcke said that was 
is twenty-fifth vear of service with the company, and after 
nearly fifty years of strenuous industrial activity he felt a 
deaire for leisure to work at other things. He had, therefore, 
resigned the chairmanship of the company, and Mr. J. 8. 
Austen had agreed to succeed him in that capacity. He would 
be willing to remain a member of the board, and if it was 
desired by the federated companies, he would continue to 
act as president of the British Electrical Federation so as 
to avoid any sudden changes in that organisation. Replying 
to a shareholder, the chairman said the matter of paying an 
interim dividend on the ordinary shares had been before the 
board on several occasions. The bulk of their revenue was 
obtained from investments in companies which made out 
their accounts at the end of the year; but the risk of paying 
an interim dividend was not a very serious one, and he 
had no doubt the board would give the matter further con- 


sideration. 
For the year ended March 31st, 1990, the 
Edmundsons' directors report that after providing for 
Electricity income tax, mortgage and note interest, 
Corporation, and debenture stock charges, the net profit 


Ltd. was 48,099, as compared with £13,638 
for the previous year. With £6,765 
brought forward, the total profit available ia £14.865; £4,775 
is to be applied in writing off the discount and issue expenses 
of the £75,000 63 per cent. three year notes, and £10,090 car- 
ried forward. Owing to the necessity under present con- 
ditions of consérving the company's financial resources, the 
directors are unable to recommend the payment of the cumu- 
lative preference share dividend. To provide for the imme- 
diate financial requirements of the company, the directors 
have been reluctantly compelled to resort to the issue of 
£75,000 64 per cent. three year notes secured on £100.000 
5 per cent. prior lien debenture stock. The various under- 
takings have suffered severely from their inability to adjust 
prices sufficiently £o, meet the constantly increasing costs of 
supply. In the hope of overcoming thie difficulty. the 
directors promoted a Bill in Parliament which was rejected 
hy committee. It has. however, served to bring home to the 
authorities the urgent need for relief, and the Electricity 
Commissioners and the Ministry of Transport are now eon- 
sidering by what means relief can be most readily afforded. 
In the meantime a large number of applications for sub- 
stantially higher prices have been lodged with the Ministry 
of Transport. Investments in and advances to subsidiary 
and other companies at March, 1990: Shares, £683.210: de 
bentures, £175,990; advances, £567,928; total, £1,427,068. 


Gross profit 
(before pro- 
Capital viding for Load - 
expended capital charges connected 
Dec. 31st, and depreciation). in Kw. 
Name. 1919. 1919. 1919. 
Alderley .. £55,502 £92,954 1,919 xw 
Bromley .. 161,985 11,186 5,109 
Folkestone ee 244,032 18,848 f. O00 
Guernsev ee cis 169,499 6,00n 5,447 
Isle of Wight 278,995 19,428 8,444 
Ilfracombe ii R5 GKR 1,168 | 1.019 
Lancashire Co. 808,565 55,490 29,196 
vmington "e 87,149 1,881 911 
Melton Mowbray 49,514 8,110 I. M 
Newmarket  .. 45,089 2,259 1,177 
North of Scotland 128,188 6.180 4,552 
Ramsgate - 59,459 4,247 1.679 
fca rboro' Trams 99,480 9.849 — 
Salisburv "T 74,359 5,815 1,986 
Urban Co 1,571,622 68,221 48,297 
W ycombe 129,437 2,45 8,102 
Cromer KA, 60 109 682 : 
Dorking 46,970 2,781 1,814 
Frome . 64.741 21 2,222 
Hamilton 5. 5,817 8,261 
Burbiton 72,065 4,642 2,823 
Total 1919 .. .. £4,227,129 208.672 3 T 199,988 kw 
„ 1918 .. .. £3,912,587 £194,982 Q' 112,191 xw. 


Meeting: July 15th. 


At the recent annual meeting. Sir John 

Globe Telegraph Denison-Pender said that the three great 
and Trust telegraph companies, the Eastern, the 
Co., Ltd. Eastern Extension, and the Western. had 


increased the dividends on their ordinary 


stocks and shares from 8 per cent. to 10 per cent. per annum. 
and as the Globe Co.'s holdings in those ompaniea were very 
large they were able, in consequence, to increase the dividend 
on their ordinary shares in the same way. During the vear 
the three companies issued new capital. and the proportion 
of new shares thus offered to the Glohe Co. represented nearlv 
£00,000. Thev took up the whole of the allotments to which 
thev were entitled. Thev had sold the whole of their holding 
in the Central & South America Telegraph Co. at a net profit 
of more than £115.000. As the three companies in which 
thev were interested had now announced their intention of 
paving their dividends, in future, by equal quarterly instal- 
ments, this policv might enable the board to equaliee more 
nearly than had bitherto been possible the quarterly dividends 
on the ordinary shares of the company. 
rial year upon which thev had just entered must clearly be 
treated as an excentional or transitional one for dividend 
purposes. When the present transitional period was past 


However, the finan- . 


and the cable companies were paying their full year’s divi- 
dividends on the new ehares, the dividends the Globe Co. 
would receive on the new shares allotted to them would 
amount to a little over £70,000, while the dividends the Globe 
Co. were paying on the new shares would only cost them 
a little over £60,000 per annum, so that, so far as they could 
humanly foresee, the prospects of the company were exceed- 
ingly good. 


Crompton & Co., Ltd.—The net profit for the year ended 
March, 1920, after providing for depreciation, interest on 
debentures, directors' fees, &c., and & reserve estimated to 
be sufficient to cover excess profits duty for the year, is 
£52,878, plus £17,409 brought forward. There is put to 
general reserve fund £15,000, to depreciation of investments 
£9,000, dividend of 10 per cent. for the year on the preference 
shares, £13,688. Dividend of 10 per cent. per annum on the 
ordinary shares £14,499, leaving to be carried forward £18,177. 
In view of the continued expansion of the company's business 
and the increase in price of all material, it is considered ad- 
visable that the limitation imposed by article 80 on the bor- 
rowing powers of the directors ehould be removed, and a 
resolution to this effect was to be submitted to the meeting 
yesterday. 


Stock Exchange Notices.—The Committee has specially 
. de in the following under Temporary Regula. 
tion :— 

Ever Ready Co. (Great Britain). Ltd.—102,007 7 per cent. 
cumulative participating preference shares of £l each, fully 
paid, Nos. 1 to 109,007; and 928,000 7 per cent. cumulative 
participating preference shares of £1 each, 5s. peid, Nos. 
102.008 to 130,007: and 930.000 ordinary shares of £1 each, 
fully paid, Nos. 200,001 to 430,000. 


Prospectns.—Durelco, Limited.—This company, whose re- 
gistration was published in the ELEOrRICAL Review for June 
18th, is now before the public inviting subscriptions to an 
issue of 119.000 shares of £1 each at nar. The company has 
been formed to acquire and operate the business of Duram, 
Ltd., Metal Manufacturers. Ltd., and Cryselco, Ltd., under 
one control, to provide additional working capital. and extend 
the plant and manufacturing facilities. The list is to close on 
July 14th. 


Electro Bleach & By-Products, Ltd.—At the annual meet- 
ing. at Manchester, on July Ist, Sir H. Mackinder. M.P., 
said that the exchange of shares with Brunner, Mond & Co. 
had now been carried through. He was quite convinced that 
the success of the company waa not due to the peculiar 
circumstances of the war, and he was confident that the 
company would have been just as prosperous, or even more 
so, had there been no war. 


Lima Light, Power & Tramways Co.—Dividend of 2 per 
cent., payable as to 1 per cent. in cash and 1 per cent. in 
ordinary shares of the company. 


Callender's Cable & Construction Co.. Ltd.—Letters of 
allotment in the new issue of preference and ordinary shares 
were posted last Friday. 


Rees Roturbo Mannfacturing Co., Ltd.—Dividend of 15 
per cent. on preference for the vears 1912. 1913, and 1914; 
£3.500 for maintenance of buildings. plant. &c.; £1,683 to 
bad debts reserve; £9,853 forward.—Financial Times. 


Major & Co., Ltd.—Final dividend of 2 per cent. on the 
preferred ordinarv shares, making 9 per cent. for the year; - 
10 per cent. on the deferred ordinarv, and a bonus of 1s. per 
share, free of tax. Carried forward £11,445. 


Birmingham Disirict Power & Traction Co.—To renewals 
10.000; to reserve £1.050; dividend of 6 per cent. on the 
ordinary shares; carried forward £4,354. 


Evered & Co.. Ltd.—Net profit for 1919 £6,259, plus 
£8,055 brought forward, making £14,314, which is to be 
carried forward. 

Anglo-American Telegraph Co., Ltd.—Interim dividend 


for the quarter ended June 30th 15s. per cent. on the ordinary | 
stock and 30s. per cent on the preferred stock, less tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THE first week of the second half of the year brought to Stock 
Exchange markets a measure of relief from the anxieties and 
the apprehensions which had disturbed them during June. 
Money is being released to some extent by capitalists, large 
and small, who had kept the cash in their banks against 
June 30th, but who are now investing it in the various depart- 
ments of the Stock Exchange.  Industrials, however. are 
weighed down, and will continue to be affected by the 60 per 
cent. E.P.D. The Stock Exchange rumour that Mr. Austen ` 
Chamberlain is about to resign in favour of Sir L. Worthington 
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Evans has been denied by the Chancellor himself, but in spite 
of this, there are sume optimists who cling to the hope that 
relief will be afforded even in the current financial year from 
the shackles which the extra tax 1 poses upon business and 
enterprise. 

The passage of the third redio of the London Electric 
Railways Company (Fares, &c.) Bill had a slightly depress- 
ing effect upon prices in tbe Underground market, though 
they would probably have gone back in any case in sympathy 
with the heaviness amongst the steam stocks on disappoint- 
ment with the recent White Paper dealing with Home Rail- 
ways as a whole. The Governinent's scheme holds out no 
attraction to the public to put money into the industry, and 
its various good points are obscured by the suggestion of 
nationalisation involved in the willingness of the Government 
to take a share in whatever extra protits may be made, though 
not to shoulder any loss. People are disappointed, and it has 
induced a general setback in prices. Underground Income 
Bonds are 2 down at 574, and the £1 shares fell 3 to 32s. 6d. 
Metropolitans are easier. The defence of his action by Mr. 
Walter Runciman, in connection with the bargain made by 
his departinent with the District Railway, aroused languid 
interest. Districts rallied to 15 on the Bill being passed; earlier 
the price fell to 14. 

Electric lighting shares are without any movement on the 
week.. The market has approached a state of stagnation, if, 
indeed, it has not already reached this condition. ‘To buy and 
to sell are equally difficult, for dealers are not anxious to part 
with shares for which they have given more money, while, on 
the other hand, they are reluctant to take on their books fur- 
ther supplies of stock unless they know where these can be 
placed. The position therefore is that wide prices are quoted, 
and business has become a matter of negotiation, in the course 
of which buyers and sellers are as a rule dissatisfied. The 
Bournemouth and Poole Co. is offering 74 per cent. seven-year 
notes at 100. 

The General Electric iepa is considered decidedly good. 
The. net profits for the year show an increase at £630,000, 
which amount is raised to £770,000 by the balance brought in 
from last year. The-ordinary shares again get 10 per cent., 
free of tax. The report states that the company's works are 
fully employed, and to judge by orders in hand, they are likely 


to remain so throughout the coming year. A few of the com- . 


pany’s subsidiary supply companies continue to suffer through 
conditions caused by the war. Next Tuesday's meeting will 
certainly produce an interesting speech from the chairman. 
Meanwhile the price of the ordinary shares remains at 32s. 6d. 
and the new ordinary are 20s. Share for share, the latter are 
a trifle cheaper to buy than the old, and during the past few 
davs some of the shareholders have been selling their prefer- 
ence shares and putting the money into the new ordinary. 
From the point of view of the investor who looks to security 
and fixed interest, the company's 74 per cent. B prefer- 
ence at 20s., or a little under, appear. attractive enough. ‘The 
64 per cent. “A” preference, as shown in our list, stand at 
18s. 6d. middle. 

Electric Constructions at 20s. have lost 1s., and the vield on 
the money on the basis of the last dividend is therefore 10 per 
cent. Callender’s at 1 5-16 have gone back 1-16. The allot- 
ments of the new shares are out, and dealings are taking place 
in the new.ordinary on the basis of 4s. premium. These 
shares, it may be recalled, were offered at 228. The new 73 per 
cent. "B'' preference, with lds. paid, stand at 138. It is 


stated in the market that the underwriters were left with . 


about 30 per cent. of the issue, which they had to take in the 
way of what the Stock Exchange calls a mixture of ordinary 
and preference together. 

Aluminiums are a steady market on the meeting the 
other day. The chairman pointed out that while the 
Government is taking a keen interest in the developments 
of water power, he did not think it would be a wise course 
for any kind of nationalisation to be applied to the industry. 
From the purely business point of view, there are not manv 
who would dissent from his sentiments’: Under private con- 
trol, industry 1s carried on much more cheaply, and generally 
with greater efficiency, than it is when the State assumes the 
reins. The Aluminium Corporation, according to the chair- 
man, has now an output three times what it was in the 
early years of the company, but he went on to eay there was 
a considerable water storage under development. British In- 
sulated are a few pence lower, but otherwise the list of manu- 
facturing prices remains without alteration. 

Mexico has taken a etep backwards in the direction of restor- 
ing settlement in the country, with the result that most of 
the stocks and shares connected with Mexico have given way 
to some extent. 'lhe only exception is the preferred etock of 
the Mexican Light & Power Co.. which is 14 higher at 274, 
although the first mortgage bonds are lower at 49. Pachuca 
fives are 4 higher at 473, but the various other issues connected 
with utility companies are mostly easier. Some fresh handful 
of brigands is apparently causing trouble, and sporadic out- 
breaks of this nature are bound to occur during the process of 
Mexican reconstruction. — Anglo-Argentine Tramways second 
preferred moved up to 31, business being done at this price ; 
the 5 per cent. debenture stock at 533 is a little lower, in spite 
of the attractions which the security now offers to those who 
look for a higher yield on their money, and who recognise that 
the Anglo-Arzentine Tramways Co. is steadily working its way 
back to prosperity. 


The Treasury have notified that they will return on October 
Ist to the original holders the bonds and stocks of many 
American railroad and utility companies which were lodged 
with the Governinent under the mobilisation scheme set up 
during the war for the purpose of regulating exchange between 
here and the United States. 

Indo-European Telegraphs have gone back to 30, a fall of 
508., and Great Northerns are also £2 down at 214. Last 
week's gaing are, therefore, lost in both cases. The cable 
market is uninteresting, and not even Marconis present any 
particular degree of animation. The various new issues of the 
Eastern group hold their prices firmly. Eastern Extension 
new £2 paid are 5, and the fully pus 13; Eastern new shares, 
4s. paid, 11s., and the fully paid 278 while the new Westerns 
are 5i and 134 for the partly paid. and fully paid respectively. 
The rubber market is quiet, maintaining, however, a fair 
amount of steadiness in view of the possibility that there may 
be some shortage in the raw material develop during the next 
two or three years. Some claim that the low price at which 
rubber now stands, namely, abont IS. IId. a lb., is artificial, 
and that the consumers are deliberately holding back their 
immediate purchases, with a view to getting their rubber more 
cheaply later on. As to which, who lives will see. The arma- 
ment markets, Vickers and Armstrongs particularly, remains 
under a cloud. Vickers gave way as a result of the Sir Percy 
Scott law-suit against the company. Evidence accumulates of 
the difficulties experienced by industry in many directions, not 
only by reason of the high cost of money, but owing to the 
difticulty of obtaining financial accommodation where this is 
necessary for extension of business. But the Stock Exchange 
does not appear to hope for a reduction in the Bank Rate in 
the near future. 


SHARE LIST OF ELEOTRIOAL OOMPANIES. 


Home Evecrascity COMPANIES, 
Dividend Price 


— — July 6, Yield 
1918. 1919. 1920. Rise or fall. p. o. 
Brompton Ord eo oe ee 8 19 — A9 8 9 
Charing Cross Or ee ee é 3 — 10 0 0 
do. do. do A Pret. .. 4$ 44 3 — 88 8 
Chelsea.. ee ee ee B 4 9 -— 8 0 0 
City of London 8 19 1 — 8 17 10 
Yo. do. 6 per cent, Pref, .. 0 e 17/- — - 9 1 9 
County of London .. 3 8 94 — 917 0 
do. 6 per cent. Pret, 8 0 ~ 76 6 
5 Ordinary °. ee L| 3 à — 8 15 0 
London Eleotrio  .. . NM N 11 = 6 0 0 
do. do. 6 per cent. Pret... : 4 8 — 3 : : 
Metro olitan.. oo — 
db 4 r cent. Pref, .. aj a | — 8 6 0 
Bt. Eom and Pall Mall .. „ 2190 13 — 8 16 10 
South London 98 B 6 — 918 0 
Bouth Metropolitan Pret. .. e 9 3 1 = 70 6 
Westminster Ordinary .. s 8 19 tà — 916 $ 
TELEGRAPHS AND TRLEPHONES, 
l. Pref. oe ee 0 . 6 — 9 18 20 
eae Te zs Det. ee eo gnis 1 17 — 0 9 0 
Chile Wap ee ee ee B 8 — *4 18 3 
Cuba Bub. Ord. ee ee ee 3 1 — * eg 4 8 
Eastern Extension .. E ee 6 10 1 — , *$ 18 0 
Eastern Tel. Ord. .. - s» 8 10 1 — 66 17 6 
Globe Tel. and T. Ord. ee ee 6 10 1 — ba 17 0 
do. do. Pref. ee ee 6 i 6 — i q 172 
Indo-European rarer | 10 80 ~% 8 6 8 
Marconi ee ee 26 ' 95 3 — ve 3 18 10 
Oriental Telephone Ora. . 10 12 27 — 5.4 4 
United R. Plate Tel. so E 8. 8 1 — *6 12 8 
West India and Panama .. „ M8 Nil — Nil 
Western Telegraph.. oe ee 8 10 15 — % 18 4 
Home RaAlLs. 
Central Tondon re piden "NE | 4 819 9 
Metropolitan .. . oe 1 H ^ —1 6 2 0 
Underground Electrio Ordinary. Nil Nil 1, — $ Nil 
do. do. "A" . Nil Nil 4,6 — Nil 
do, do. Income ee 6 4 578 —9 6 19 2 
Foreign Trams, 40. 
Anglo- Trams, First Pref. .. Nil 55 Bà — 8 8 0 
oe do. Ind Pref, .. Nil Nil 82 +4 — 
Brazil Tractions  .. vs ss — — — 
Bombay Electrio Pref. 6 6 18 — 410 0 
British Columbia Elec. Rly. Ptoe, 6 6 68 +1 811 0 
do. do.  Preferrred a 6 5 — 9 7 0 
do. do,  Deferred N 8 5 | = 6 12 8 
do. do. Deb. 4 th 64 *1$ 717 5 
Mexico Trams b per cent. Bonds.. N 89 —1 Nil 
do. 6 per cent. Bonds.. In ah M — x 
Mexican ht Common .. sö — 
. Prei. .. Ni Nil 27% +1 NU 
do, lat Bonds. " . NU Nil 49 —1 1 17.10 
l . MANUFAOTURINGE OoMPANIES, 
Babcock & Wiloox .. . «© 15 15 90 - *$ 14 4 
British Aluminium Ord, .. „ 10 10 I — 9 8 8 
British Insulated ora. eO 5? 12 15 133 — d 8 56 
e Mi Drei. t ee ee 63 163 ft -— it E A ; 
e t ee ee ee -— 
Oastner-Kellner  .. T a 20 17 Í — i 618 4 
Crompton Ord. oe ae ee 10 — 22/- -m ` 9 1 18 
Edison- Swan, 16 A s" ee 10 — 101 — 7 12 4 
do. do. 5 per cent. Deb, .. 6 6 — e 59 
Bleotric Construction i% „ 10 — 21 — 10 0 0 
Gen. Eleo, Pref.  .. ^» 5. 04 G 18/6 — 7.0 6 
do. Ord. vu x . 10 — 82/6 — *& 8 0 
Henley ee ee ee ee ee 95 15 18 — 8 0 0 
do. Pref.. ee eo ee 4 44 — 6 18 6 
India-Rubber.. a is oe 10 10 13 — 7 18 10 
Met.-Viokers Pref, oe oe ee = 8 21 — 7 9 8 
Siemens Ord... ee ee ee 10 10 261- — ＋ 18 10 
Telegraph Con, ee Tm eo 20 20 814 = %21 8 


* Dividends paid free of Income Tax, 
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THE ENGLISH ELECTRIC CO/S PH(ENIX WORKS, BRADFORD: ^ 


TuksE works, which were visited by the members of the 
I. M. E. A. during the recent Convention, were established 20 
years ago by the Phe nix Dynamo Manufacturing Co., Ltd., 
for the manufacture of electric motors and dynamos of a 
limited range of sizes and types. On the manufaoturing 
side, attention has been concentrated on the continuous 
improvement of design and organisation of construction in 
series and quantities. | | E. 


Ejec Rev 


FIG. 1.—PHŒNIX ELEOTBIC TRUCKS. 


In the first instance, it wag natural that, the business of 
the company should develop in relation to local industrial 


requirements, and particular study was given to the special 


conditions pertaining to the Yorkshire coal-mining and the 
woollen industry. The Phonix Co. was suocessful in 
developing a rapidly growing business with these two 
great local industries, in both of which there has been such 


J 


Fic. 3.—SMALL MACHINE ERECTION DEPARTMENT. 


remarkable expansion during the past 20 years. But the 
high technical reputation achieved by the company and the 
efficiency of ita methods of manufacture enabled it gradually 
to extend its operations, and considerable business was done 
In other parts of the country and abroad, while larger sizes 
of machinery were, in more recent years, frequently manu- 
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factured for public authority contracte and ind 
installations. -—— P 

When it was: decided to consolidate underr the title of 
„The English Electric Co., Ltdi," the several works now 
owned by that Mpany, the iacqnisition of the Phoenix 
Co.’s business was a very valuable part of the: whole scheme. 
The purpose of the consolidation was, on the- one hand, 


to obtain the benefit of a more comprehensive sales 


ustrial 
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organisation throughout the world, and on the other hand, 
to take full advantage of the policy of specialist pro- 
duction in the several factories. The Phoenix Works have 
thus been applied to the most efficient methods of manu- 
facture of certain sizes and types, and the production of 
larger electrical machinery has been allotted to other works 
of the English Electric Co., | 


Fig, 4.—SMALL MACHINING DEPARTMENT, 


The policy pursued at the Phoenix Works is the 
standardised production of quantities of electrical machines 
of certain sizes and types by such methods as to combine 
the lowest cost with thorough soundness and efficiency. The 
term “ mass production " is not properly applicable to this 
work, as, while every advantage is taken of possible means 
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of conveniently handling quantities of standard parta, the 
machine finally produced is in every respect a sound 
engineering job, undergoing the usual tests and complying 
with the most rigid specification requirements. 

The Phonix Works cover a large area, with ample room 
for future expansion, and at present employ 1,200 people. 
The great value of the local connection is continuously 
experienced, but through the organisation of the English 
Electric Co., the products of the Phoenix Works are steadily 
increasing in general reputation and demand. 

The lay-out of the factory is marked by the interposition 
of the “central stores and inspection department,” a bay 
600 ft. in length, between the manufacturing departments 
and the assembly shops; in this large bay, of which we give 
an illustration, all materials are received, and from it they 


Fic, 5.—LAROER MACHINE ERECTION DEPARTMENT. 


are issued to the workshops. After completion, the parts 
are returned to the department for inspection, and are then 
transferred to the assembly shops, of which views are given 
herewith. Other illustrations show the smal] machining 
department and the winding stores, and we illustrate also a 
batch of electric trucks built at the Thornbury Works. 

The foundry is situated at the Dick Lane Works, and is 
equipped with automatic sand-handling devices and mould- 


FId. 6.—CENTRAL STORES AND INSPECTION DEPARTMENT. 


ing machines, which enable it to supply all the require- 
ments of the works for light castings on repetition lines ; 
sidings running into these works from the Great Northern 
main line provide for the reception and dispatch of goods. 

Provision has been made in the adjoining ‘ Phoenix 
Park" for the recreation of the employés; the site, which 
covers 70 acres, includes cricket and football grounds, 
bowling greens, and & nine-hole golf links, together with 
buildings for social purposes, all of which are managed by 
an association of the men themselves. Of the comforta of 
the canteen the I.M.E.A. visitors will bear away pleasant 
memo: ies. 


e 


BRITISH WATER-POWER RESOURCES, 


THE second interim report of the Water Power Resources 
Committee, of which Sir John Snell is chairman, was recently 
issued (Cind. 776. Price 4d. net). The original terms of refer- 
ence, to report upon the water power resources of the United 
Kingdom, and the extent to which they could be made avail- 
able for industrial purposes, were extended in October, 1914, 
to include a consideration of the steps that should be taken 
to ensure that the water resources of the country be properly 
conserved and fully and systematically utilised for all pur- 
poses. The report deals to some extent with matters of 
general interest that do not, however, directly concern us. 
On the other hand, what the committee has to say on the 
subject of water power development is of considerdble interest. 

Considering the importance in the national interest of the 
utilisation of water power wherever this is commercially 

practicable, the committee recommends 

that either the Board of Trade or the 

Electricity Commissioners should be 

specifically charged with the duty of 

studying, eupervising, and promoting 
, the development of water power. 

In considering which of the two de- 
partments should be charged with this 
duty the committee directs attention to 
the following matters :— 

(a) In the development of water 
powers, both large and small, facilities 
inust be given for private enterprise of 
different kinds as well as for public elec- 
tricity supply. While there are localities 
where water power will in the future be 
properly developed to assist the genera- 
tion of electricity for public eupply pur- 
poses, there will also be cases, especially 
in Scotland, where the geographical 
situation of the water power will only 
permit of its full utilisation if an in- 
dustry is eet up alongside or in direct 
connection with the water power station, 
e.g., the British Aluminium Co. at Kin- 
lochleven. In many cases the power to 
be developed may be small or remote 
from a public electricity supply system; 
in such cases private enterprise may be 
the only means of securing its develop- 

ment. It is necessary, therefore, that the department to . 
which control and supervision are given should be absolutely 
impartial alike to public and private developments. It may, 
therefore, be that the Electricity Comunissioners, whose pri- 
inary duty is to promote, regulate, and supervise the generation 
and distribution of electricity would not be considered to fultil 
this requirement. 

(b) Both the Board of Trade and the Electricity Commis- 
sioners are Great Britain and lreland " departments, and 
their jurisdiction. extends throughout the British Isles. 

(c) The development of large water power undertakings 
necessarily takes some years, and during the constructional 
period capital js expended without any accruing revenue 
whatsoever. When once completed, however, the undertak- 
ing would be a valuable source of wealth, and it 1s important 
to remember that by far the largest proportion of the total 
running costs is represented by interest and other cbarges 
upon the capital sunk in the undertaking. Private enterprise 
will need encouragement especially in the Scottish Highlands, 
where the pepulation is now too sparse to allow an under- 
taking of this nature to be established with funds ad. 
vanced by local authorities to whom the large capital in- 
volved would be too great a burden to be practicable. 1t 
will, therefore, be necessary to assist some of the schemes out 
of national funds, the return on which should represent a 
sound investment for the State, and without which this 
valuable source of power would continue to be wasted. 

(d) The Electricity (Supply) Act, 1919, includes certain 
provisions in connection with the development of water power. 
Under this Act, the Electricity Commissioners may conduct 
experiments for the Improvement of the utilisation of water 


power, and they can authorise a joint electricity authority - 


to enter into arrangements for the utilisation of water power 
fur its own purposes. Under Section 1 of the Electric 
Iighting Act, 1909, as modified by the Electricity (Supply) 
Act, 1919, the Minister of Transport may authorise an elec- 
tricity supply undertaker to acquire compulsorily or use Jand 
for the purposes of a generating station, and the later Act 
contains a provision which specifically includes the develop- 
ment of water power for the generation of electricity among 
the purposes for which a joint electricity authority may be 
authorised to take or use Jand under that section. 

(e) Either department will have to add to its staff if these 
further powers are entrusted to it. If the duties are 
entrusted to the Electricity Commissioners, the conunittee 
thinks that the portion of their expenses which is attributable 
to this work should not be chargeable to electricity under- 
takings as is the case with the expenses of the Electricity 
Commissioners generally, but should be borne out of public 
funds or met by royalties on the power ‘developed or by 
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charges for licences which should be issued as indicated below. 
Some witnesses expressed the view that there is compara- 
tively little water power in England and Wales remaining 
to be developed. The evidence of others, and the preliminary 
surveys undertaken on behalf of the committee, do not justify 
this view. ` 

For example, ascertained facts regarding the water power 
resources of the Hampshire Avon, the Chester Dee, North 
Wales and Mid-Wales, Dartmoor and Exmoor, and the rivers 
in the West Riding ot Yorkshire, represent a total catchment 
area of about 12,000 square miles. These figures, summarised 
briefly, indicate that in each of the instances quoted, i.e., for 
various districts which have different physical characteristics 


and climatic conditions, the possible water power resources . 


average approximately 10 continuous H.P. per square mile of 
catchment area. While it would be unsafe to assume that 
this average is applicable generally throughout England and 
Wales, the total area of which is approximately 58,000 square 
miles, and while it is also obvious that it may not be com- 
mercially feasible to develop the whole of the power resources 
at present unused, nevertheless the figures justify the con- 
clusion that the water power resources of England and Wales, 
at any rate in parts of the country, are by no means negligible. 

There are several parts of Great Britain in which there are 
large sources of water power, but very few inhabitants. It is 
unlikely that such sources will be developed unless some 
State assistance is available, and the department which is 
charged with the duty of developing water power should 
be provided with a fund for the purpose of starting enterprises 
in such areas with the approval of the Treasury. There will 
be many cases in which water power undertakings will in 
the long run be remunerative if they are assisted at the outset. 


It is not recommended that the State should make grants 


to water power undertakings, but only that the State should 
give financial assistance in the earlier stages of an undertak- 
ing which takes eeveral years to construct, and in which a 
period of four or five years must necessarily velapse before the 
undertaking is completed. 

Whichever department may be charged with the control 
and development of water power, the committee thinks it 
essential that such department shall deal with water power 
not only for the purposes of the public supply of electricity, 
but also for its direct application to works constructed at the 
site of the water power station or directly dependent on it 
for the power required, whether these works are for public 
or for private enterprise, so that this great national asset may 
be utilised to the fullest possible extent. Provision should 
be made for securing that there is no interference with the 
development by private enterprise of water power unless such 
development is incompatible with the fullest utilisation of 
the source of power concerned. 

In order that water power may be developed in the interest 
of the community as a whole, all schemes for the development 
of water power should be submitted to the department con- 
cerned, even if under the existing law no special powers are 
required. The department should have power to grant licences 
on suitable terms to public or private undertakers. If the 
terms of the department were not acceptable to the promoters, 
then the latter could proceed by private Bill. the department 
having power to give evidence in opposition. 

Additional details of what the committee proposes are 
promised for the final report, to be issued shortly. Mean- 
while the committee thinks it essential that some initial 
legislation should be promoted by the Government to broadly 
cover the points set out above, and to enable certain schemes 
to be initiated without further loss of time. 


s 
ELECTRIC RAILWAY CONTACT SYSTEMS. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEEBS.) 


THERE are two distinct types of contact systems used on electric 
railways from which the current to feed the trains is collected. 
The older, and the one most generally in use in this country, 
being the conductor or live rail, which is only in use with 
direct current, at pressures varying from 500 to 1,300 volts, 
though it is proposed to increase the pressure with this 
system up to 1, 500 volts. 

Where pressures of 3,000 volts, b.c., or 6,000 to 16,000 volts, 
A.C., or 3,000 to 5,000 volts 3-phase are concerned, the questions 
of safety and of insulation have made it imperative to use 
overhead conductors. There is one case in this country where 
an overhead conductor is used with a pressure of 1,500 volts, 
D. C. The overhead conductor has been used in this case to 
clear the tracks and yards of live conductor rails. 

It is not proposed to discuss the actual question of traction 
systems in this paper; suffice to say that so far only three 
countries have decided to standardise any one system for 
general railway electrification. These countries are Sweden, 
Switzerland, and Germany, which have definitely adopted the 
single-phase 16,000-volt 163-period system with an overhead 
conductor. France is investigating the matter, and it appears 
probable, that she will adopt the 3,000.volt b. c. overhead 
system, thus standardising the voltage as well as the system. 

Italy has se far not arrived at any definite conclusion, 
although the majority of her railways so far electrified are 
on the 3-phase, 16-period, 3,UU0-volt system. The United 
States has no definite standard although the Pennsylvania 
Railroad appears to have decided on the single-phase system 
for all future electrifications. 

In this country the whole question is under examination 
a3 to how far any one system shall be adopted as a standard 
for general railway operation. 

Dealing with overhead construction for railways in a country 
where traffics are very intense, and the hours of service long, 
the overhead construction must present factors of security 
and safety at least equal to those obtaining on the permanent 
way, and it must be constructed in such a way as to enable 
any maintenance and supervision to be carried out in the very 
limited periods of time available for such purposes. 

An overhead conductor can only be utilised where the 
currents to be collected from it are relatively small, as experi- 
ence has shown that heavy currents are not only difficult to 
collect, but also very greatly increase the cost of maintenance. 


OVERHEAD CONDUCTORS. 


The overhead construction and the collector arrangements 
on the coaches or locomotives must be such as to make the 
risk of a collector coming off the contact wire no greater than 
the ies existing to-day of the wheels of a bogie leaving the 
track. 

In 1907 when the first overhead lines for main-line pur- 
poses were being laid out in Germany, in the United States; 
and by the Brighton Railway, various principles of construc- 


tion were adopted in order to fultil the requirements mentioned 
above, and ıt is extremely satisfactory to be able to state that 
whilst considerable alterations have had to be carried out 
both in the United States and in Germany, the principles 
adopted in eonnection with the overhead construction on the 
Brighton Railway were such vhat the overhead construction in 
operation to-day is practically identical with that originally 
designed. : 

On the Brighton Railway the principles adopted in 1907 
were :— ` 

That the conductor wire should be as flexible as possible, 
and that all hard spots should be avoided. 

That double insulauon was essential and that the mechanical 
as well as the electrical factor of safety of the insulators and 
overhead construction must be very considerable. 

That all insulators should be placed in positions where 
they would be least subjected to the direct effects of the hot 
gases given off from the steam locomotives. 

That, with the exception of complicated yards and cross- 
overs, the up and down lines should be sectionalised so as 
to be able to be cut out independently, whilst the complicated 
cross-over roads and yards were designed in such a way as 
to be sufficiently short to be coasted over. | 

That insulators should be only utilised under coinpression, 
and that elastic substances should always be placed between 
the insulator and its solid support, as well as between it and 
the mecharfical construction which it supported. 

Provision was also made when designing the insulators - 
that there might be no possibility of moisture or water col- - 
lecting and freezing, thereby fracturing the insulator. 

Fig. 1 shows the various clearances existing to-day between 
the live portions of the bow gear, the loading gauge, and 
the old and new minimum structure gauges on the Brighton 
Railway. The contour of the bow practically follows the 
contour of the loading gauge, also under present conditions 
the ordinary running width of the bow is 18 in., or 9 in. 
on either side of the centre line. This is the stagger at present 
adopted for the overhead construction on the Brighton Rail- 
way, although for the future, in consequence of the experience 
gained, this stagger will be increased to a maximum of 1 ft. 
on either side of the centre line. The width of the actual 
collector strip is 9 in. greater on either side of the centre 
line (in addition to the 9 in. allowed for stagger), or 18 in. 
in all on either side of the centre line, in order to allow for 
the rolling of the coach and for special conditions existing on 
very sharp curves, and this has been found ample in practice. 

The lowest live conductor on the L.B. & S.C. Railway 18 
13 ft. 9 in. above rail level, i. e., 3 in. above our loading gauge. 

This 3-in. clearance has worked quite satisfactorily, though 
a minimum of 4 in. is worked to when possible. It is con- 
sidered that 4 in. will be quite satisfactory for 11,000 volts. | 

Four inches ig considered to be the minimum vertical point- 
to-point electrical air clearance which should be allowed for 
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voltages from 6,000 to 11, 000, therefore, a minimum of 4 in. 
vertically and 3 in. horizontally is provided from any part 
of the live bow to a structure at any height after the proper 
allowance for rolling stock has been made. The rolling allow- 
ance in the case of the Brighton Railway is 5 in. on either 
side when the centre of the bow is at 16 Mt. above rail level, 
which is the normal height of the trolley. wire. 

In this case it is also considered that the minimum point- 
to-point electrical air clearance from any live part of the over- 
head line equipment to the etructure should. not be less than 
4 in. vertically and 3 in. horizontally for voltages from 6,000 
to 11,000. | | | | | 

Working on the principles given above we can ge$ a flexible 
overhead line construction within a minimum of 10 in. from 
the loading gauge to the structure, i.e., within 14 ft. 4 in. 
above rail level, which 10-in. spave is utilised as follows: 
4 in.—air clearance between loading gauge and underside of 
trolley wire; 2 in.—depth of flexible line construction; 4 in. 
—air clearance between top point of live construction and 
structure. | | 

In practice it has been found that there are a few isolated 
cases where the clearances required for a live conductor are 
not available and where the cost of alterations necessary 
to procure these would be excessive, and would not be justified 
by the results gained. On the whole of the running lines so 
far electrified, equivalent to 70 miles of single track, there 
are only four instances where sufficient clearances for a live 
conductor do not exist. Three of these occur at the bridges 
at the entrance to or in Victoria Station, where, owing to the 
lack of clearance. it has been found necessary to install earthed 
conductors. The difficulty in this case is accentuated by the 
fact that owing to men having to circulate on the roofs of 
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the collector bow on a short section runs in contact with the 


conductor wires of two adjacent sections. we 
However, at certain points and crossings and complicated 
junctions this was found to be a very difficult matter. Both 
in Germany and the United States this difficulty has been 
met by putting in section insulators mechanically connecting 
the adjacent sections. Experience has shown that this method 
caused flashing and knocking of the bow collegtor, causing 
complications and limiting the speed at which such connec- 
tions can be negotiated. This difficulty has been entirely 
overcome by a special patented device designed for the 


Brighton Railway. 


(To be concluded.) 


DISCUSSION. e 


Mr. R. T. SMITH, president, took the somewhat unusual 
course of opening the discussion himself, and said that the 


results obtained on the railway system described in the paper 


were unsurpassed anywhere in the world. It had been shown 
that when the corrosive influence of smoke from steam loco- 
motives operating over an electrified line could be eliminated 
the cost of maintaining an overhead system would compare 
favourably with that for a 3-rail system. If the system was 
not subjected to steam corrosion the cost of maintenance 
would be very small indeed. He thought the most interesting 
part of the paper was the set of curves; a careful study of 
them. would reveal ap immense amount of information. With 
regard to clearances, hie thought that 4 in. vertical and 3 in. 
horizontal clearance would be accepted every where as standard 
when working at 11,000 volts. The conditions imposed on 
the District Railway concerning. pressure drop had necessitated 
the 4-rail insulated return system being adopted, and other 
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Angle Jor firing bow strips 


Fia. 1.—Enb VIEW or Bow GEAR SHOWING CLEARANCES. 


steam trains in Victoria Station, the height of the trolley wire 
inside the station 1s 19 ft. 9 in. above mean rail level, and 
the drop from this level to the level under the bridges is 
5 ft. 10 in., which is dealt with as a gradient of 1 in 10, as 
the maximum speed at which the gradients have to be taken 
does not exceed 25 miles per hour. In order to avoid danger 
of short-circuits, a neutral seetion is interposed between the 
live wire and the earthed section under the bridge. The 
contours of these sections have been designed in such a way 
that they take care of the inertia of the bow and the rapidity 
with which it rises and falls, with the result that there is 
practically no hammering of the bow when entering or leav- 
ing these sections. 

The line has been divided into-sections which can, if neces- 
sary, be isolated from each other with a view to locating 
faults and to minimising any delay that might be caused 
thereby. 

The only satisfactory manner dt sectionalising the line 
without limiting the speed at which trains can traverse such 
sections is by the use of air-gaps at the end of each section. 
Under ordinary conditions, and where there are no complicated 
crossings or junctions, this is a very easy matter, as one con- 
ductor can be brought to a terminal and anchored whilst 
another conductor is etarted at the point of section, so that 


London railways had to follow suit for through running 
purposes, There were, however, other railways which used 
very much higher pressure drops, and there was no evidence 
that corrosion had resulted from the use of drops even as 
large as 150 to 200 volts. ` i* 73 i 

Mr. J. Davzien (Midland Railway) wished to know why 
the 2,500-volt 3-rail system had been abandoned in the U.S.A. 
He did not see the object of increasing the pressure to 15,000 
volts; it would not be any safer than 2,400 or 3,000 volts, 
and the maintenanoe cost would not be reduced either. How- 
ever, 600 volts was much too low a pressure for main line 
electrification. On the Midland Railway a great many cross- 
ings, Intersections, and complicated Junctions existed, and on 
this account high-speed conductor shoe working was very 
problematical. The difficulty could not be overcome by using 
short overhead equipment over crossings, &c., because they 
would be very numerous, and would necessitate the raising 
.and lowering of the collector bow very frequently. This 
operation was sure to be neglected, with consequent damage 
and breakage of bows. Further, in long tunnels, &c., water 
continually dripped from roof and sides on to the track, and 
such positions were much too damp for 3-rait working. It 
was his opinion that the overhead system was much the better 
for main line electrification, ‘This system would not interfere 
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with track maintenance, and it need not be expensive. There 
wag prejudice in this country against using wood poles, but 
the life of wood telegraph and telephone poles was as long as 
40 years. With regard to the author's statement that an 
overhead conductor can only be utilised where the currents 
to be collected from it are relatively small,” the speaker 
drew attention to the fact that on the Chicago,. Milwaukee, 
and St. Paul Railway they were able to collect, at 3,000 volts 
on the double trolley wire with a double shoe and quadruple 
contact, currenta of 9,000 to 4,000 amps.; it was, however, 
desirable to use a single bow if possible. He thought it 
possible that electrolysis troubles with main line electrifica- 
tion would be non-existent. 

Sir James Ball, explained that he had at first anticipated 
experiencing trouble due to the overhead equipment in con- 
nection with track maintenance work. When such work 
was actually carried out, however, the overhead equipment 
had proved to be a blessing. They were not only able to 
use electric light, and so keep the atmosphere, particularly 
in tunnels, &c., sweet and clean, but they were also able 
to work on the track without any inconvenience from live 


rails. 

Mr. H. E. O'Brien thought that both the overhead and 
conductor rail systems had grave disadvantages. Could they 
always find sufficient space on which to erect the steel work 
that carried the overhead conductor? and what percentage 
of the total cost did the cost of such steel work come to? 
The conductor rail system was so simple that it was possible 
to estimate within 5 per cent. what its cost would be. This 
could not be done with the overhead system, on which a 
considerable amount of work must be completed before they 
could form an idea of what the total cost would be. Con- 
ductor rail systems were, on the other hand, a nuisance to 
the ground staff, and if they were going to increase the pres- 
sure there would be some difticulty 1n guarding the live rails. 
Even 600 volts was treated with a considerable amount of 
respect, and when they used higher pressures the guarding 
should be such as to make it practically impossible to receive 
à shock. 'The present method of guarding the rail was of 
little use; it might be efficient when new, but there was 
considerable danger when old. <A 3-rail in the form of an 
inverted channel that had been used by the Great Western 
Railway seemed to be well designed, and he wished to know 
why it had not been copied. In his opinion, some form of 
hybrid system would have to be adopted; at complicated 
Junctions the rail gaps would not be excessive, and the 
overbead structures to bridge such gaps need not be serious. 
He hoped that all restrictions placed upon railways with 
rus to electrolysis might be entirely removed in the near 
uture. 

Mr. H. W. Firta thought the results obtained as described 
in the paper were very satisfactory. | Concerning which 
systein should be adopted, that was practically a question of 
voltage; the removal of the obstruction of a third rail from 
the track was also a great advantage. Methods of protecting 
the rail, even with 600 volts, were not to be trusted. The 
protection should be entirely free from the rail, as was the 
case in New York, and not, bolted to it. With regard 
to the restrictions imposed concerning pressure drop, &c., 
something should be done to modify the present state of 
afiairs, and it was also desirable to simplify the overhead 
system. If the conductor rail system were used in large 
shunting yards and junctions, considerable inconvenience 
and danger would be experienced by shunters who 

to continually walk along and cross the track. With regard 
to the costs of the two systems, it was misleading to com- 
pare the costs of parts of the two systems; the cost of the 
whole system should be considered and not part of it only. 


Mr. G. L. Drury (North-Eastern Railway) exhibited a 


collecting bow which had run for over 8.000 miles. and also 
contact strips of a 4-strip bow which collected 125 amp. per 
contact, to demonstrate the heavy punishment received by 
bows when doing heavy work. He pointed out that the 
author had omitted to mention his experience of interference 
by lightning. They, the speaker's company, had not had 
any trouble in this connection with their locomotives, but 
they used lightning arresters on their overhead systems. 

Mr. H. M. Sayers said that as a user of the railway system 
described he had found it very free from delays. The over- 
head structure, however, looked heavier and more expensive 
than it might have been. It was better to err on the side 
of safety, but at the same time it was desirable to simplify 
as much as possible. The speaker showed slides of overhead 
work in America and elsewhere, showing that single catenarv 
or much lighter and cheaper construction could do the work 
satisfactorily. The third rail was a nuisance on the track. 
With regard to wear, he thought it-better policy and cheaper 
to sacrifice the bow to the conductor wire. Due to the fre- 
quency that was used the interference with neighbouring 
telegraph circuits was much greater than with telephone 
cireults. Concerning costs, one could not say that one system 
was cheaper than the other, but with the overhead construc- 
hon higher pressures could be used. 

Mr. G. W. PangrRIDGE asked the author for information 
about the failure of insulators due to lightning: also in con- 
nection with the double insulators used. how could they tell 
10 en one of the pair had failed? By the use of static trans- 
ales to reduce the pressure it would be a simple matter 

Tun on & 3-rail through tunnels, especially on single-phase 


systems, as was the case under discussion. The wear on 
bows was much greater with p.c. than when A.c. was used. 

Sir P. Dawson, in reply, explained that it had been found 
possible to cross from a third-rail to an overfead system at 
high speed without any difficulty. As regarded coste, he 
was willing to estimate and fix the price of an overhead 
system to within 5 or 6 per cent. before work was com- 
menced. He agreed that the system described was a heavy 
one, but at the time it was built they could not afford to 
take any chances, and had, therefore, tried to make failure 
impossible. They had been particularly fortunate in con- 
nection with the signalling, and had practically no alterations 
to make to signals on electrification. The 2,400-volt rail 
system was dropped in the U.S.A. on account of troub'e with 
overpressures due to the make and break, leading to 
motor burn-outs. A one-bow strip when running at full 
speed would collect 40 amps.; the maximum was 130 amps. 
The cost of maintaining the bow strips was very small, and 
the aluminium of the old bows was of considerable value in 
making new ones. They had been very free from trouble 
due to lightning; he did not remember the fracture of a 
single insulator, and believed it was a fact that the higher 
the pressure used the less trouble was experienced. The 
use of arresters on the trains gave more trouble than they 
were worth, and they had abandoned them. The use of 
transformers as suggested by the last speaker would increase 
the cost, and their operation in practice was not so simple 
as it appeared in theory. | 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their commumi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Single-phase Meters on Three- phase Three-wire Systems. 


In your issue of June lith, Mr. H. G. Solomon writes in 
his article *‘ Single-phase Meters on Balanced 3-phase Sys- 
tems that the use of one single-phase meter to register 
the consumption of energy in a 3-phase network is still largely 
prevalent.” 

The current coil of the meter is connected in one line, and 
the voltage coil across that line, and any of the two remaining. 
The number of units registered on this meter is then multi- 
plied by 2 to give the total consumption of the 3-phase load. 

This 1 à connection I could hardly credit anyone knowing 
anything about 3-phase power measurement being capable of 
making. The accuracy, as Mr. Solomon points out, depends 
on the power factor of the motor being exactly unity, as 
well as the load being balanced. The load, if an induction 
motor, may be balanced, but the power factor is never unity, 
no matter what load the motor is working against. 

Thé price of 3-phase 3-wire balanced or unbalanced metera 
at the present time makes their use almost out of the question 
for small motors, so that the use of a single-phase meter 
(when the neutral point of the systém is available) can be 
resorted to. The single-phase meter reading is then multi- 
plied by 3 to give the total energy consumed in the circuit. 
I have tried this method, connecting at the same time a 3- 
phase 4-wire meter in the same circuit. The consumption 
as registered by the single-phase meter 1s in some cases 
exactly one-third that measured by the 3.phase 4-wire meter, 
whilst in other cases it is as much as 10 per cent. to 90 per 
cent. short of the third. 

The price of a 3-phase 4-wire meter is not very much more 
than that of a 3-phase 3-wire balanced meter, and is less 
than that of & 3-phase 3-wire unbalanced meter. 

Even with a small motor which is running continually, the 
loss due to the use of a single-phase meter connected to the 
neutral point of the system can be quite considerable, eutfi- 
ciently eo to warrant the use of the 3-phase 4-wire meter, and 
on & svstem with earthed neutral there is no other accurate 
meter for 3-phase power measurement but the meter which is 
connected in every line of the system, i.c., the 3-phase 4-wire 


meter. 
D. Sclar. 
Cowdenbeath. ’ 
June 98th, 1990. 


Fault Localisation. 


May I express to Mr. T. D. Spark my hearty appreciation 
of the admirablv clear description contributed by him to the 
ELECTRICAL Review of July 2nd relative to the methods he 
emploved in localising the cable fault first referred to by him 
over the pseudonym “ Kondenser "' in the Review of May 7th? 

Likewise, one welcomes so useful an example of fault 
localisation as that described in the letter from your contri- 
butor J. W. H.“ in the Review of June 18th. 

Similar, however, as may be both these excellent examples 
of faults successfully localised by apt application of theoretical 
principles, there is one salient feature in which both these 
examples differ radically from the case described by the pre- 


` gent writer in the REVIEW of June 4th. 
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In this third-mentioned case—as shown in the writer's 
article here referred to—ordinary capacity methods, even with 
lowest practicable E.M.F., proved of no avail owing to the static 
charges getting past the high-resistance semi-metallic film on 
the india-rubber insulator surrounding the broken conductor. 

Under these circumstances, it was only by adoption of means 
described in the ELECTRICAL. Review of June 4th that—in this 
third case—localisation became possible. 

If any other method can be shown to be successful under 
like conditions, the present writer would be grateful to be in- 
formed about it. 


London, W. 
July 5th, 1920. 


E. Raymond - Barker. 


Staff Salaries and Conditions of Service. 


In à leading article in your issue of June 4th, on certain 
questions aflecting salaries and conditions ot service of tech- 
nical engineers, you suggested that such matters might with 
advantage be brought to the notice of the Joint Industrial 
Councils. A difficulty, however, arises, does it not, in the 
fact that such Joint Councils have as yet been constituted in 
small sections only of the engineering industry, and that there 
does not appear to be any prospect of such Councils of Em- 
ployers and Workpeople, with the wider powers contemplated 
in the report of the Whitley Committee, being set up, in the 
near future, in connection with the engineering manufactur- 
ing industry. Both the employers and the manual workers 
appear, at present, to be satisfied that their old-established 
Joint Conciliation Boards meet their needs. Moreover, it 
would seem that such Joint Councils of Employers and Work- 
people would hardly be in a position to deal with the ques- 
tions which arise in connection with the relations between 
employers and technical staffs. The Provisional Executive 
Council of the Society of Technical Engineers inclines to the 
view that as an alternative to the formation of Whitley Coun- 
cils in the engineering industry the setting uf of Joint 
Boards of employers and technical staffs, comparable with 
the board which has been constituted for the electricity supply 
industry, might with advantage be considered for other 
sections of the industry... | 

In the concluding paragraph of your article you were good 
enough to suggest that, "so far as the field remains un- 
covered," this society is the body to look to for appropriate 
action," and you suggest further, that we should abandon, 
at least in part, our customary secretiveness and tell the 
public something of our aims and work." 

In your issue of June 25th your correspondent, Mr. Garton 
Je Roet, refers to this society, and expresses his opinion that 
it has fallen a victim to paralysis, that its Council bas aban- 
doned all attempts to control the actions of its paid servants, 
and that it has failed to publicly proclaim a definite policy, 
and to secure the help of technical journals and friendly em- 
ployers. He remarks further, that its public utterances are 
chiefly notable for their contradictory character, and that 
at a meeting which he attended the speakers voiced a wholly 
opportunist policy. He concludes by suggesting that the 
efforts of all men who have the interests of the industry at 
heart should be directed towards making both employés, staff, 
and what is usually called Labour, rahe that the technical 
und management staffs in the engineering industry (and 
for that matter in all industries) are, and must remain, a 
third party in industry.“ 

May I remind your correspondent that the period of gesta- 
tion of an organism varies with the size and complexity of 
the adult, so that it takes almost as many months to produce 
a whale as it takes days to make a mouse. The promoters 
of this society have planned its constitution in the view that, 
when fully formed, it will have to live in a complex environ- 
ment, and will need an organisation to correspond. May thev 
hope that when fully grown the society will resemble a whale 
rather than a mouse in size? 

As to the charge of your correspondent that the societv 
has failed ‘‘ to publicly proclaim a defined policy," I would 
suggest to him that there are two ways in which a society 
such as this may be run. On the one hand, it is possible 
for an Executive Council to determine and proclaim the 
policy of a society and expect its members to acquiesce; but, 
on the other hand, it is possible for the governing body to 
act on the assumption that its members are educated and 
responsible persons, and that it is desirable, before seeking 
to elaborate a policy, to obtain the considered opinions of 
those members, on questions of vital importance to them. The 
promoters of this society have adopted the latter course. 
When your correspondent states that the public utterances 
of this society are chiefly notable for their contradictory 
character I am not able to follow him, since the only autho- 
rised public utterances of the societv of which I am aware 
have been devoted to a discussion of the theorem which your 
correspondent himself thinks eo important, namely, that '' the 
technical and management staffs are, and must remain, a 
third partyin industry.” 

In regard to your own proposal that“ we should abandon our 
customary sceretiveness," may I suggest that there is nothing 
sinister in such secrecy, and that indeed this ''eecrecy ” is 
nothing more than a proper reserve in regard to a general 
&cheme, the details of which are under consideration. The 
fact is that as the founders of the society have somewhat 


. of the work before us. 


ambitious ainis as to the range and possible future scope 
of the society, they have thought it best not to proclaim 
those ambitions too loudly before the foundations of the society 
were laid and its constitution settled. That stage has now 
been reached. Local and Central Councils are now being 
elected under approved rules and by-laws, and will take office 
shortly. The society will then be in a position to consider 
in detail the problems which face it, and to deal with them 
within the limits of & defined constitution. I shall be glad 
to send particulars of the society to any of your readers who 
may care to conununicate with me, and hope in the near 
future to be in a position to ask your sympathetic considera- 
tion of its aims and objects and the methods by which it is 
hoped to obtain them. 
Norman W yld, 
General Secretary, Society of 

102, Belgrave Road, Technical Engineers. 
London, S.W. 1. 

July 6th, 1920. 


I have read with much interest your recent reference to 
the above, and the following letter by Mr. Gaston Le Roet. 
I will leave the details of this letter to be answered by abler 
pens than mine, but would be glad of a small epace to offer 
a few remarks. 

In the first place, it is admitted on all hands that some such 
organisation as the S.T.E. is an absolute and imperative 
necessity if the technically trained man 1s to occupy his proper 
niche in State building, to improve his status and emolumenta, 
or even retain hig present invidious position! 

Yet such an organisation is exceeaingly difficult to set up. 
primarily, I think, because the average engineer is extremely 
independent, and has learnt to rely very much upon his own 
resources. And it has proved a very difficult task to co-or- 
dinate the thousand and one views on every detailed point 
that has arisen. I cannot help thinking that if Mr. Le Roet 
had joined the S.T.E. and taken part in the setting-up ot 
ius constitution, he would have been rather less severe in his 
criticisms. And one of the, to my mind, most astonishing 
things is the large number of engineers who have deliberately 
stayed outside the ranks of the S.T.E. (while admitting its 
necessity), and stated as their reason that they will wait 
till something definite has been done by the S.T.E." How 
any engineer can be capable of offering such an illogical 
reason passes my comprehension. For is it not obvious that 
the S.T.E., or any other organisation, can do nothing until 
it has the majority, at least, in its ranks of the men it pro- 
fesses to represent? All such men who are wavering I would 
earnestly ask to join up at once, and give of their best to 
help those who have made a start in the face of very great 
difficulties towards establishing a powerful and representative 
Society of Technical Engineers. 

In conclusion, I would state that, as far as I ain aware, it 
has been the settled policy of the S.T.E. to be a third party 
in the State; and also that it has never proposed to stan- 
dardise salaries. 

Let us all, therefore, sink our individualistic tendencies in 
this matter and join the S.T.E: We shall stand, in the in- 
dustnal strife and competition of the future, only if we are 
united; and thus only can we make ourselves heard by the 
nation and its Parliament. As Abraham Lincoln said on a 
notable occasion: If we don't hang together, depend upon 
it we shall hang separately.” 

C. F. Waddington. 


Bristol. 
June 300%, 1930. 


Technical Books. 


The plea so adinirably put forward by Mr. Purday and Mr. 
Fred Bland for reforrn in the making of technical books, de- 
serves to be supported by all who desire to assist progress in 
British science, literature, and industry. Charles Darwin 
taught us to regard books as tools to be adjusted to the needs 
He would cut a heavy volume in 
half to make it more convenient to hold. If he had lived to 
see the modern engineer's year book, he would have divided 
it into quarters to make it more convenient to lift. There 
was never a more delightful technical book than the old 
edition of Deschanel's Natural Philosophy when it appeared 
in separate parts. In a single mixed volume, how stolid 
it is. Those colossal creatures whose bones were formed for 
our amazement, and whose very names were too long for 
comfort, died of bigness, awkwardness, and forgetfulness. It 
is a pity that bookmakers do not more often go to the Natural 
History Museum. ‘ 

During the war the problem how best to record technical 
progress frequently arose. So far as the Admiralty was con- 
cerned it was solved by the issue of a continuous series of 
separate pamphlets. Each pamphlet was restricted to a single 
subject, and was written bv an officer or by a group of 
Officers. who had specialised in that subject. The pamphlets 
were all of the same size (13 in. by 8 in.), and each was given 
a serial number. Indexing was simplified. because references 
were to the serial number and page. It was proposed to 
issue a complete index every five years, and an interim index 
when necessary. 

For practical purposes the requirement among engineers is 
a series of pamphlets, each restricted to an account of the 
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present state of knowledge concerning a particular subject, 
the whole series to be indexed. Paper covers are good enough. 
The cost of production of such pamphlets, even in 1919-1920, 
was not Drohubitivé- If the new Institute of Physics would 
undertake to publish a series of this kind it would confer a 
great benefit upon present and future technical workers. 
Awaiting publication, the index should be on cards, and the 
items for the index should be entered upon the cards 
within two weeks of the issue of any given pamphlet. The 
card-index should be available for reference at the Institute 
of Physics. 


Rollo Appleyard. 
July 4th, 1920. 


Adieux en Route. 


I had no time for farewells, so make use of your columns 
for the same. I am off to Malaya on tin mine engineering. 
‘The Marconi operator repeated one of the old ones which 
may amuse readers: Given two similar bars of steel, one 
Inayinetised and the other not. Decide which is which without 
use of any other apparatus.” : 
H. M. Taylor. 


Port Said. 
June 24th, 1920. 


The I.M.E.A. and the National Joint Board. 


Considerable discussion took place at the general meeting 
of tlie Incorporated Municipal Electrical Association, recently 
held, with respect to Mr. Alderman Jephceott's resolution 
regarding the acceptance by local authorities of recommenda- 
tions of the National Joint Boards under the Whitley scheme. 
‘There would have been, I think, even more discussion, had 
not the shortness of time available made it necessary to apply 
the closure. I venture to think that the mover of the resolu- 
tion bad the unanimous support of the meeting with reference 
to recommendations of the National Joint Industrial Councils. 
A diticulty shared by the writer, however, lay with the ap- 
plication of the resolution to the National Joint Board. This 
was not, I think, due to any objecuon, generally, to the 
terns of the resolution applying to a Council, duly appointed 
and duly recognised, to deal with the matter of staff salaries. 
It did, however, appear that the,resolution as put to the 
meeting, if passed, could be taken as giving authority to the 
National Joint Board as now appointed, to continue to make 
recommendations. 

There is real difficulty in dealing with staff matters of 
publicly-owned commercial undertakings by means of Joint 
Councils, and the method adopted in the formation of the 
National Joint Board has placed the managers of many elec- 
tricity undertakings in a most difficult position when dis- 
cussing matters arising out of its recommendations, with their 
respective committees. 

It would appear to the writer that when the Incorporated 
Municipal Electrical Association was invited to provide half 
the employers’ side of the Board, it should have obtained a 
mandate from the constituent authorities before accepting the 
Invitation. By giving such a mandate the various authorities 
would have been morally committed to abide by any decision 
arrived at. There is little doubt in the writer's mind that 
such authority would bave been given, probably unanimously, 
and it would then have been necessary to discuss the method 
of election of the six nominees of the Association. 
venture to suggest, 1s not a matter for the Council of the 
Association, but a matter for the general meeting. Whilst 
the Council, as then formed, could have dealt with matters 
of urgency, as, for instance, arbitration cases, its first duty 
would have been (following the example of the Industrial 
Councils) to form District Councils, and instead of the 
National Council formulating a scale of salaries applying to 
the whole country, the matter would have been properly 
referred to the District Councils, and their recommendations 
:ubsequentiy submitted to the National Council for confirma- 
tion. 

Apparently the nominees of the I. M. E. A. on the Joint Board 
for this vear have yet to be appointed, and it was a matter 
of verv considerable surprise to the writer that no reference 
whatever was made to the appointment of these gentlemen 
at the recent conference of the I.M.E.A. 

As the matter stands at the present time it would appear 
there is likely to be anything but ananimity in accepting the 
recommendations of the Board by the various authorities. 


C. Nelson Hefford, ^ ^ 
City Electrical Engineer and Manager. 
Leeds. 
June 30th, 1920. 


T shall he pleased if you will clear up the following :— 

The I. X. E. A., at the business meeting at Ilklev, on Fridav. 
June 25th, passed the following resolution. I quote from three 
papers :— 

Yorkxhire Post, Saturday, June 96th, 1920.—“ Another in- 
teresting discussion was introduced by Ald. Jepheott, M.P. 
(Birmingham), who moved a resolution (which was carried), 
stating that to avoid misunderstanding the Association desired 
that all individual undertakings be advised that it is their 
opinion that all awards, agreements, or recommendations of 
the National Joint Board should be observed.” 


This, T 


Electrical Times, July Ist, 1920, page 3.—" Whitley Coun- 
cils. This Association in general meeting desire that all 
individual undertakings shall observe all agreements, re- 
commendations, or awards emanating from & Whitley Council 
of the Joint Board." 

ELECTRICAL REVIEW, July 2nd, 1920, page 6.— And that 
all awards of the National Joint Board or Council should be 
loyally observed.” 

Can you, in your next issue, give the correct wording of 
this resolution, and say whether it relates to the National 
Joint Board for staff members, or to the National Industrial 
(Whitley) Council for workmen, or to both? 


July 5th, 1920. 


[To both, as we indicated. The exact wording of the resolu- 
tion is as follows: '' This Association in general meeting desire 
that all individual undertakings shall observe all agreements, 
recommendations, or awards emanating from a Whitley Council 
or Joint Board. —Eps. ELEC. Rev.) 


Confused. 


What is the Contractor Doing? 


After reading Mr. Blake's remarks, one would come to the 
conclusion that there is a ead lack of real interest taken in 
the commercial sales side of the business. Unfortunately this 1s 
the case with most contractors, who generally are satisfied 
with having their front windows all dressed up with paint 
and nothing for the man in the street to see but those magic 
letters Electrical Engineers and Contractors." Fortunately 
there are others who turn their thoughts on making hay while 
the sun shines, and who make heroic but unsuccessful at- 
tempts to attract the eyes of the public to their goods; but 
this is all in vain, due to the want of *'flash ” advertising 
and publicity matter, and the necessary expense in creating 
artistic show-room facilities. If manufacturers would follow 
in the footsteps of their American brethren and co-operate 
with contractors, they would find that British industry and 
goods would be first past the post in the great race for the 
home trade which has still got to be won. 


J. B. Epstein. 
Glasgow. June 93th, 1920. 


Composition v. Porcelain Insulators. 


In your issue of June 18th, you published a letter from 
Messrs. Thomas De La Rue, replying to my letter published 
in your issue of June 4th, in which I took exception to this 
firm disparaging porcelain in favour of their own composite 
material Telenduron.“ 

I showed that the figures published by them of tests taken 
by the N.P.L. on '' Telenduron " really showed the inferiority 
of "''Telenduron " against porcelain as regards electrical 
strength, and hence that this material 1s not suitable for high- 
tension work, for which they also claim it. 

Messrs. Thomas De La Rue now say that for high-tension 
work they make other grades of ‘* Telenduron.’’ For these 
other grades to be of any use for high-tension work, they 
would have to be vastly better electrically than the grades 
of which they give tests. For Messrs. Thomas De La Rue to 
be able to say that these other grades are suitable for high- 
tension work they would need to have had tests on these 
also (otherwise how can they know’), so perhaps they will 
publish tests on such other grades to substantiate their elec- 
trical fitness for high-tension work, or else withdraw their 


assertion. . 
| Geo. V. Twiss. 
London. June 29th, 1920. J 


— — — — — — — 


High-pressure Direct- current Transmission. 


Could you kindly tell me, through the medium of your 
valuable journal, what are the drawbacks to the use of 
extra-high-pressure continuous currents? 

If I am correctly informed, no svstem over a thousand volts 
D.C. is in existence in this country. Is commutation the 
trouble, or transmission? 


June Wth, 1920. 


(The difficulties reside solely in the generating and convert- 
ing machines, which cannot be built as vet for large powers 
at pressures above, sav, 5,000 volts. Consequently machines 
of about 1,000 kw., generating at 5,000 volts, have to be 
coupled in series to attain the necessary high pressure for 
transmission, and similarly at the receiving station motors 
of 1,000 Kw. or so have to be employed, several of which mav 
be coupled to one generator. In transmission, direct current 
at high pressure is far superior to alternating current; it 
requires the niinimum amount of copper. has no dielectric 
loss, involves the cheapest construction of overhead line or 
underground cable, bas no capacity current, can be used with 
an earth return, and does not affect telegraph or telephone 
communication. Underground cables can readily be made 
to work at 100.000 volta p.c. 

The onlv such svstem at work in this country, to our know- 
ledge, is that laid down bv Mr. J. S. Highfield for the Metro- 
politan Electric Supply Oo., Ltd.. in 1911. See ELECTRICAL 
Review, June 14th and Alst, 1919, and June 90th, 1913.— 
Eps. Etec. Rev.) 


Ignoramus. 
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16.650. „Automatic electrical adjusting device.“ 6. Wallace. June 21st. 

16.661. Machine for stripping rubber, &c., from electric cables, &c," G. 
Wallace. June 2lst. i l 

16.672. Method of securing metal contact or electrical continuity between 
unscrewed tubes and fittings in conduit wiring systems.“. . E. J. Stockwell. 
June Alst. „ 2 En. 

16,680. '* Electric contact-makers and circuits connected therewith for rail- 
ways, &c." N. P. Roe. June 2lst. | 

16,683. * Electric contact-breaker for railways.“ N. P. Roe. June 21st. - 

16,683. Bracket for attaching electric contact-breaker tb locontotives." N. 
P. Roe. June 2lst. i s mE 
15 " Radio-tefephony," L. L. Jacquot. June 21st.. (France, June 20th, 

16.605. Testing electric cablos." C. F. Street. June 21st. 

26,701. ~ Electrostatic plant for depositing dust, Xc., from gases." Skin- 
ningrove Iron Co. and T. R. Smith. June Zl»t. . "E 

16,705. Support for telephone receivers." D. Yellin. June 21st. 

10,726. '*Process for electrical gas purification." J. E. Lilienfeld & Metall- 
bank und Metallurgische Ges June Zlst. (Germany, August Sth, 1918.) 

16.737. Rectifiers.” — Siemens-Schuckertwerke. june 2lst. (Germany, 
June 10th, 1916.) m IM. 

16,739. Ignition magnetos for internal combustion engines.” 
Lefevre. June 2lst. (France, March 27th, 1919.) 

16,745. Lifting magnets." Igranic Electric Co. (Cutler Hammer Manu- 
facturing Co.). June 2lst. . 
16.747. Electrical distribution and pouer- transmission systems.“ Igranic 
Electric Co. (Cutler. Hammer Manufacturing Co.]. June Zlst. 

16,806. Automatic switches for relay circuits, &c.“ Austin Motor Co. and 
C. B. Walker. June 22nd. 

16.817. Block signalling systems.“ J. Bethenod. June 22nd. 

16,818. “ Two-way rectifying crystal receiver [lor radiotelegraphy." R. S. 
Spreadbury. June 22nd. 

16,535. * Means ‘for suspending electric lighting bowls, &c." F. W. 
Hollingsworth. | June 2nd. 

16,538. *' Eectrical contacts of the puy-and-socket type," H. J. S. Thomas. 
June 2nd. 

16.847. Electric burglar, &c., alarms.” T. 
Tibbles. June 22nd. ; 

16,800. Magneto-clectrio machines." British Thomson-Houston Co. and 
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P. J. M. 


Gunn, Ltd., and H. J. 


A. P. Young. June 22nd. er & 5 ; 
16,862. '' Electric power-generating sets.“ A. Biro. June 22nd. (Hungary, 
February 3rd, 1919.) t 


16.883. Electric incandescent lamps for polyphase currents," E. Gerard. 
June 22nd. (Belgium, November 26th, 1913.) 

16,911. Electric starting devices for internal-combustion engines.” R. 
Bosch Akt. Ges, June 22nd. (Germany, May 26th, 1919.) i 

16,912. Commutators, &c."- R. Bosch Aki, Ges. June 22nd. (Germany, 
April 29th, 1919.) i . 

16.918. Telegraph rables.” H., W. Sullivan. June And. 


16.94/55. Electrical switchgear.” W. X. Coates, D. R. Davies, G. E. 


Gittens and Metropolitan-Vickers Electrical Co. June 22nd. 

16,290. “ Commutator for electric dynamos, motors, &c." H. Rowlands. 
June 23rd. N , 

16.977. Electrie switches.“ J. C. White. June 231d. 

16,920. Two-phase high-frequency electric alternating-current generators.“ 
M. C. A. Latour. June. zJrd.' 

16,999. '' Arrangement for controlling length of conversations for telephones, 
&c." Automatic telephone Manufacturing Co., P. T. Bates and A. V. 
Newell. June 23rd. 

17.000. Telephone systems." Automatic Telephone Manufacturing Co., R. 
Mercer and J. Savin. June 23rd. 

17,003. '' Electric switch." J. 
Jlst, 1919.) 

17,005. '' Electro-magnetic feeding devices for machine tools." F. Werner. 
June 23rd. (Germany, February 26th, 1916.) 
aa " Magnetos for internat-combustion engines." E. J. Pilblad. June 
237d. 

17,030. Switch on and off installation for electric circuits.“ F. Sinzig 
and H, Wenger. June 23rd. (Switzerland, October Yth, 1919.) 

17.012. Heavycurrent relays.’ E. C. R. Marks (Gleirichter Akt. Ges.) 
June 23rd. : , 

17.047. Telegraphic reception." Siemens & Halske Akt. Ges. June 23rd. 
(Germany, September 27th, 1918.) l 

17.048. Typewriting telegraphs.” Siemens & Halske Akt. Ges. June 23rd. 
(Germany, December 16th, 1918.) 

17,049. “ Suspension insulators.” 
(Germany, November 29th, 1919.) 

17,0050: *“ Heating device in electrical resistance furnaces." Allgemeine 
Ges. für Chemische Industrie. June 23rd. (Germany, March 18th, 1919.) 

17.074. Electric lighting systems for automobiles, &.“ J. S. Withers (L. 
Rerault). June 23rd. 

17.077. Electric battery lamps." F. J. Turquand. June 23rd. 

17,081. “ Electric lampholders." H. Garde. June 23rd . 

17,0K2. "' Electrical fittings." H. Garde. June 23rd. 

17,085. “ Electrically-operated speed regulators," Duplex Engine Governor 
Co. June 23rd. (United States, June 23rd, 1919.) 

17.103. Electric are lamps." H. Jackson. June 24th. 

17.123. Locking devices for electric, &c., hoists.” J. Barker & Sons and 
J. Saxton. June 24th. 

17,132. ‘ Electric. current interrupters.” C. E. Bennett, 
(United States, June 24th, 1919.) 

17.135. Method of electrically welding steel." J. W. Plant. June 24th. 

17.144. "Electric diaphragm alarms." Apollo Plug Manufacturing Co. and 
F. Brown. June 24th. 

17.189. Dynamo-electric machines.“ Siemens-Schuckertwerke. 
(Germany, July 25th, 1919.) | 

17995. ** Fluid-actusted and electrically-actuated boring and drilling ma- 
chines.“ M. Kühn. June 24th. 

5 ‘Ignition apparatus of submaring mines," $S. J. Williams. June 
sgith. 

17,228. “ Terminals for electric cables, &c. A. E. Parnacott. June 24th. 


Beissbarth. June 23rd. (Germany, January 


Sicinens-Schuckertwerke. June 23rd. 


June 2*th. 


June 24th. 


17,239. tt Distributing and draw-in boxes. for electric installations.“ A. 
Bakker and Bureau voor Uitvinders, June 24th. 
17.273. “ Receivers for telephony and telegraphy.” A. W. Dransfield. 


June 25th. 
17,319. “ Circuit making and breaking device." E. Schattner. June 25th, 
17,321. ‘ Sparking plugs.“ P Mei. June 25th. 
17.334. Dynamo-clectric machines," Siemens-Schuckertwerke. June 25th, 
(Germany, September 6th, 1919.) 


17,335. “ Dynamo-electric machines.” Siemens-Schuckertwerke. 
(Germany, January 12th, 1917.) "e 

17.348. Electrolysers," R. Pechkranz. 
27th, 1919.) 

17,351. *f Electric heating apparatus.“ M. R. Malhomme. 
(France, August 19th, 1919.) 

17,393/9. '' Apparatus ſor detecting and determining direction of wave 
energy." — Steward Davit & Equipment Corporation. June 25th. (United 
States, June 25th, 1919.) 

17,356. *'' Directive sound transmission." Stewart Davit & Equipment Cor. 
poration. : June 25th, (United States, June 25th, 1919.) 

17.357. Devices for detecting and determining direction of sounds.“ 
Steward Davit & Equipment Corporation. June 25th. (United States, June 
25th, 1919.) l 

17.358. Method of sounding and determining distances." Steward Davit & 
Equipment Corporation. June 25th. (United States, June 2th, 1919.) 
17.360. Electric. compensators.” Steward Davit & Equipment Corpora- 
tion. June 25th. (United States, June 25th, 1919.) 

17,394. “ Electrical quick muake-and-break switches.” 
June 36th. 

17,405. *''Casings for electric lamps." J: Bein. June 26th. 

17,408. '^ Magnetic motor." D. Suchostawer. June 26th. 

17.413. Electromagnetic wave-recciving and transmitting arrangements.” 
Soc. Francaise Radio-Electrique. June 26th. (France, November 3rd, 1916.) 
" 1 EFlectro- magnetic relays." Creed & Co. and T. Lenaghan. June 
26th. 

17,472. “ Voltaic batteries." G. Calvert. June 26th. 


June 25th. 
June 25th. (Switzerland, June 


June 25th. 


H. C. Sanders. 
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PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


2918. 
17.791. Electric lampholders." T. J. Jones. April 30th, 1919. (143.941.) 


1919. | 

1.3663. Dvnamo-clectric machines," Bruce. Pcebles & Co. and C. ]. Hunt. 
January 20th, 1919. (143,96) ) 

1.985. Supporting device for overhead electric trolley wires." F. W. 
Fawdry and P. Dawson. August 19th, 1919. (143,946.) 

2.197. ‘ Electric signalling systems comprising amplifying or repeating 
apparatus," Western Electric Co. (Western Electric Co.). January 20th, 1919. 
(143,949.) 

2,487. '' Apparatus for generating electric currents.“ Splitdorf Electrical 
Co. June Bih, 1918. (128.190.) « 

4592. '' Electro-mechanical pocket lamps." K. K. Krag-Moller. February 
24th, 1919. 143,958.) 

5. 573. Electric smelting furnaces.” I. Hole. April lth, 1918. (125,303) 

9,841. '' Direct«urrent motors and generators." G. Stirk and J. G. Sürk. 
March 10th, 1919. (143.980.) l 

5,964. “ Electric lamps for motor-vehicles or for other purposes." G. A. 
Edman. March lith, 1919. (143,955.) 

6,610. “ Contacts of electrical switchgear.“ R. S. O'Neil. 
1919. (143,993.) 

7.879. Electrical switches," S. W. Hamlyn. March 28th, 1919. (144,009.) 

8. N27. Electric vehicles." M. Rogers. October Fih, 1919. (144.021. 

8,989. '* Dynamos.’ E. A. Watson. and XI. I.. Magneto Syndicate. April 
9th, 1919. (144,024.) 

13,004. “ Protective gear for alternating-current systems. II. Pearce and 
Metropolitan-Vickers Electrical Co. May 24th, 1919. (144,073.) 

13,199. Rauio-sipnalling systems." British. Ihomeon-Houston Co. (General 
Electric Co.). May 26th, 1919. (144,075.) 

15,489. “ Ignition attachment for the prevention of loss by theft of motor- 
vehicles under their own power." T. A. Kirton, June 20th, 1919. (Cognate 
application 23,174/19.)  (144,107.) 

15,544. Electric switches." F. M. Burrell and C. W. Smith. June 20th, 
1919. (144, 108.) 

17.073. Electric circuit controllers.” R. Amberton. July 8th, 1919. 
(144,122.) 

18,326. ''Storage battery locomotives.” Mancha Storage Battery Locomotive 
Co. August Aist, 1918. (132,234) 

21.514. '' Combined telephone and telegraph systems comprising amplifying 
or repeating apparatus," Western Electric Co. September 2nd, 1919. (Addi- 
tion to 143,949.) (144, 152.) 

21,568. '' Mayneto-electric ignition machines.” 
1918. (132,257.) 

25,515. '' Dynamo-electrie machines." 
Clifford). October 17th, 1919. (144,17 5.) 

26,485. “ Electrical installations for controlling electric pianos and other 
apparatus," C. Audran. July 18th, 1919. (144,182.) 

26.496. Selective electric switching-devices." Allmanna Telcfonaktiebolaget 
L. M. Ericsson. December IIth, 1918. (138,593) 

27.026. Trollev-heads for electric tramcars." F. Sharp and J. Martin. 
November 3rd, 1919. (144,183.) 

27.923. Bushings for electric conductors." British Thomson-Houston Co. 
(General Electric Co.). November IIth, 1919. (144,191.) 

28.448. Control of asynchronous electrice motors.” Sicmens-Schuckertwerke 
Ges. August 3lst, 1918. (135,480.) 

31,990. Magnetic toy." J. J. Tyndall. December 20th, 1919. (144,211.) 


1920. , l 


2.727. Magnetic separators.” F. Uhlig. October 10th, 1919. (144,221.) 

5,039. Arrangement for protecting telephone installations from currents of 
dangerously high tension." A. Perego. November 23rd, 1918. (139,198.) 

7.235. Magnetoclectric ignition apparatus.” H. G. C. Fairweather 
(Akticbolag^t Svenska Elektromagneter). March 10th, 1920. (144.234) 


March 17th, 


Scintilla, September 2nd, 


Baron Clifford of Chudleigh (W. H. 


Cape Town Electrical Dispute.— The dispute between 
the Electrical Contractors' Association and the Electrical Trades 
Union has been referred to a Joint Board composed of an equal 
number of employers and employés in the building trades, with a 
neutral referee. This Joint Board has been formed for the purpose 
of adjusting all differences arising in the building and allied trades. 
Each trade sends a delegate to the Board representing the employer 
and another delegate representing the workmen. Mr. Bird, of the 
Kitson Lighting Co., represents the Electrical Contractors’ Associa- 
tion on the Board. ` 
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D.C. MOTORS. 
WRIGHT MOTORS, Ltd., HALIFAX. 


J EVERY DESCRIPTION OF 


SMALL TURNED PARTS and CASTINGS 


for ELECTRICAL ENGINEERS. 
A. MORTON, ~— 
6, Tenby Street North, Birmingham. 


BROOK 
ONE, TWO and THREE-PHASE 
MOTORS. 
See Sup. 50. 


- SWITCHGEAR 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


SREENLAND PLACE, CAMDEN TOWN, LONDON 
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INDUSTRIAL CONDITIONS IN GERMANY 
IN 1919. 


IT is not with any degree of satisfaction that we lay down 
the report which was issued in the last week of June by the 
Department of Overseas Trade (Development and Intelli- 


gence) “on industrial and commercial conditions in 
Germany at the close of the year 1919.” The report is 
decidedly ** poor stuff " from an industrial and commercial 
point of view ; it is no creditto the Department concerned, 
and it is doubtful whether the industrial parts are worth 
the money devoted to their preparation. Some eight pages 
are occupied by finance and taxation, five pages by coal and 
railways, three by iron and steel, two by leather, three by 
shipping, and two by aviation, while the remaining eleven 
pages deal with statistics. Apart from finance and taxation, 
and most of the statistics, practically all the information 
has already previously been published in English journals 
and newspapers, and the report is more remarkable for what 
it omits than for what it contains. 

The whole tenor of the section on coal and railways is 
the great shortage of coal.for industrial and domestic 
purposes, and for the working of tbe railways and the gas 
and electricity supply works, the latter of which had to 
curtail their supply to consumers, and some even had te 
shut down. It is also mentioned that a number of blast 
furnaces and steel plants in the Siegerland were brought 
to & standstill, but the situation of the great iron and 
steel works in Westphalia, which own most of the mines 
and works in the Siegerland, is not even considered worthy 
of notice from the point of view of the scarcity of coal and 
coke. In the appendix on coal it is stated that the pro- 
duction of coal in the Ruhr in December averaged 268,500 
tons per day, or 6,471,000 tons for the month, and the price 
of Ruhr coal, which was only 11 marks per ton at the 
pit in January, 1913, had risen to 105 marks in 
January, 1920. It is, however, more to the point for the 
public to be informed that, thanks to the employment of a 
larger number of miners and the working at many pite of 
two extra half shift& per week, the output of pit coal in the 
Ruhr reached 7,092,000 tons in May, 1920, as compared 
with 6,511,000 tons in April, and the daily production on 
these special days now exceeds 300,000 tons. It is also 
necessary to mention that such enormous advances have 
been made in the Ruhr this year that at the present moment 
the prioes of coal range from 194 to 262 marks per ton, on 
rail at the pite, while the wages now paid to underground 
and surface workers average 45 marks per shift, as compared 
with about one-seventh of this amount in former periods of 


The transport services by rail naturally suffered from the 
scarcity of coal, but this difficulty has now been overcome. 
The report, however, does not give any information con- 
cerning the amalgamation of all the Federal State railways 
into one uniform network, which was under consideration 
last year, and which bas since been carried into effect. 
But it does refer to the number of railway trucks and loco- 
motives needing repair, and states that the Government has 
closed some of the most important shops, ** because it was 
felt that nothing short of this step would have any effect on 
the stubbornness of the workmen " ; that is, their idleness 
and indifference, according to the report. A more important 
question, however, was also at staxe—the problem of piece 
work. If it is possible for the report to cite the closing of 
the shops in January, 1920, the authors should also have 
been able to announce that the 13 State shops concerned - 
were re-opened a few weeks later on the men agreeing to 
work on the piece system, and they began to turn out more 
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locomotives in a repaired condition weekly than were 
sent into the shops for repairs every week. It is 
necessary to state this fact, because innocent readers might 
infer from the report that the shops are still closed, and no 
improvement in repair work has taken place. 

If we now turn to the iron and steel section, we find the 
statement that it may be imagined from the remarks 
concerning coal that the iron and steel industry also had 
great difficulties to contend with last year. 
from the annual report of a leading company, and from 
observations made by chairmen at the annual meetings of 
two important companies, the report enumerates the transfer 
to foreign ownership of certain German iron-ore mines and 
iron and steel works in Luxemburg, on the left bank of the 
Rhine, and in former German Lorraine. As details of all 
these matters have already been published in English 
Journals, no occasion arises for reproducing them in this 
place; and they represent the substance of the three pages 
devoted to iron and steel! The reader looks in vain for 
any guidance as to the situation of the great steelworks in 
Westphalia at the end of 1919; and he is given no 
information concerning the Steel Syndicate’s activity in the 
home and export trade in 1918-19 and the death-struggles 
of the Steel Syndicate with the Government in the final 
quarter of 1919 (continued early in 1920) in ite attempt 
to defeat the Ministry for Economy's scheme to replace the 
syndicate by a so-called self-governing organisation composed 
of representatives of producers, merchants, consumers, and 
workmen. Nor is the reader informed of the production of 
iron and steel in Germany in 1919. It is true that the 
figures for November and December were purposely with- 
held by the Association of Iron and Steel Producers, and 
have been withheld ever since, but the output of pig-iron in 
the 10 months ended with October was 5,281,000 tons, and 
approximately 6,280,000 tons for the complete year; 
while the production of steel was approximately 8,000,000 
tons in 1919. 

We pass over the questions of leather, shipping and avia- 
tion, and then reach—not the chemical, electrical, ship- 
building and engineering industries—but the “ conclusion." 
In this connection the report states that “a picture has 
been drawn which can leave no doubt as to the state of the 
country. Except for the idiosyncrasies peculiar to each, the 
general condition of the great German industries presents 
very much the same features as described in connection with 
iron and steel." But what are these features? Extracts 
from a company report and speeches of two company chair- 
men! As for the chemical industry, the report remarks that 
all the large concerns lie in occupied territory, and as they 
have been under Allied supervision, hardly fall within the 
scope of this report ; but as far as can be ascertained, they 
also have suffered from the shortage of coal and of many 
other essential raw materials. (Quite so. But surely it 
was not beyond the province of the report to have referred 
to the great aniline dye trust, though mostly in occupied 
territory, and its augmentation of share and preference 
capital last November by hundreds of millions of marks, so 
as to prevent the introduction of foreign influence of a 
dominating character, and to strengthen the bonds uniting 
the several companies forming the trust. This was in 
1919. We cannot understand this omission, but we can 
comprehend, because applying to May of this year, that no 
information is given concerning the enormous profits made 
by the dye companies in 1919 through the disposal of stocks 
abroad, at the world’s market prices, and despite the obliga- 
tion imposed by the Treaty of Peace to deliver 50 per cent. 
of the stocks to the Allies. 

The report is even more reticent rerarding the electrical 
industry ; there is nothing about the course of business, 
prices, capital increases, labour conditions, &c. No 
insignificant is the German electrical industry considered to 
be, that it is dismissed with less than a line. The electro- 
technical industry," the report states, and the many 
branches of machine construction are practically in the 
same state "—that is, they have suffered from a shortage of 
coal, and of many other essential raw materials. It is 
impossible to leave the report without an expression of great 
disappointment at the superficiality of most of the informa- 
tion on the one hand, and the complete silence regarding 
important matters on the other, Yet these obvious defects 


After quoting © 


could have been lessened somewhat by the placing at the 
end of the report of one single page summarising the general 
situation in Germany at the beginning of June, and thus 
bringing the report up to date. It is very much to be 
feared that the Overseas Department, like so many other 
Government departments, does not yet possess a properly 
qualified staff for dealing with questions—at all events with 
regard to industries in Germany—in such a manner as to 
depict the situation in a form conducive to the enlighten- 
ment of the public. A report like the present one would 
never have been signed by a Trade Commissioner ; it would 
not have borne the signature of & commercial attaché or 
counsellor unless he were perfectly innocent of commercial 
and industrial matters, and no man who possessed a 
reputation he desired to maintain would have placed his 
name at the foot of this uninforming, uninteresting, and 
almost useless report regarded from a commercial and 
industrial point of view. 


THE subject of Whitley Councils in the 
electrical industries and their awards has 
lately assumed prominence owing to regrettable hitches in 
their working, due partly to the actions of the Councils and 
partly to those of the constituent supply authorities, and 
it came under discussion at the recent I.M.E.A. Con- 
vention. We have already dealt with the cases of 
Gillingham and Wimbledon, where awards of the Home 
Counties Joint Industrial Council and the National Joint 
Board of Employers and Staff Members were repudiated by 
the municipalities concerned (in the latter case, we believe, 
through a misunderstanding which was quickly rectified). 
We now have to record the case of Worcester City Council, 
which, on the recommendation of the Electricity Committee, 
refused to accept an award, and substituted other advances 
in salary for those due under the award. The explanation 
was that while an award of the National Board was based 
on plant capacity, it happened that the maximum load on 
the plant was at the time less than half that value. 
Whether this is or is not a legitimate plea we shall not 
pause to discuss. Again, complaints were made at the 
Convention that certain corporations, with Bradford cited 
as the worst offender, had not confined their action to com- 
plying with the award of the Tramway Industrial Council, 
but had greatly overshot the mark by giving higher increases 
of wages, and had thus upset the position throughout the 
whole country. 

All the foregoing are examples of local authorities refusing 
to comply with the awards. But at the Convention a case 
was cited in respect of the London Whitley Council, on 
which sat two representatives of London companies ; these 
assented to an award, but on ite publication the companies 
concerned declined to accept it, resigned from the Council, 
and withdrew their representatives. 

The above are only typical examples ; many others, we 
regret to say, could readily be cited. 

A totally different case involves the relations between the 
National Council and the District Councils (Electricity 
Supply). The latter had agreed an award—of course, with 
the full approval of the Trade Union representatives and 
all was proceeding satisfactorily when the National Council 
threw a bomb in the shape of a decision to refer the question 
to arbitration, without consulting the District Councils. 
We published last week an emphatic protest from the 
District Council for No. 9 area, the Employers’ Side of 
which flatly refused to take part in the arbitration, or to be 
bound by its decision. 

Now, what does all this represent but a state of instability, 
discord, and indiscretion, which is not far removed from 
chaos? And who are the responsible parties in all the 
cases we have mentioned? In every instante the em- 
ployers are the recaleitrants, although they are fully 
represented on the respective Councils and the National 
Board. Is not this a truly deplorable display of disloyalty 
and insubordination ? and is it not a disgraceful example 
to place before the Trade Unions, which have loyally 
accepted the awards to which their representatives have 


National Awards. 


- subscribed ? There appears to be nothing to choose between 
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companies and municipalities in this respect. The native 
sense of individuality retains its vigour even in the bosom 
of a municipal council—indeed, it was that sense which, 
under the disguise of democratic principles, led to the early 
Electric Lighting Acts, enabling each local authority to 
possess its own little undertaking, and thus produced that 
unfortunate state of affairs which the 1919 Act was designed 
to revolutionise. But the principles of democracy require 
submission of the section, as well as of the individual, to 
the will of the majority for the public welfare, and this 
should be laid to heart oy the committees and companies 
which at present control the public supply of electricity. 
We warn them that the path that some of them are treading 
leads either to a humiliating surrender in the near future, 
or to what is much more serious, and may be disastrous— 
the breakdown of the Whitley Council system. 

That the Whitley Councils have already effected a very 
marked and real amelioration of the relations between the 
employers and employed who sit on them, is a fact which 
cannot be denied. A strong appeal was made at the 
LM.E.A. Convention to the municipal authorities to 
comply loyally with the awards of both the Councils and 
the National Board, and we would extend that appeal also 


to the companies concerned. The day of watertight com- : 


partments is past; those who uphold it are the Sinn Fein 
of electricity supply. 


MR. KgLLAWAT, the Minister in 
Charge of the Department of Overseas 
Trade, has been speaking with justifiable 
emphasis on the imperative necessity for us as a people to 
work with the greatest possible enthusiasm to secure a rapid 
and continuous increase in the export trade. Itis true that 
our export trade values are making an improving showing 
in the monthly returns, but there is a fine opportunity for 
sending the volume of foreign trade up far beyond any 
hitherto recorded figures. It is reported from all directions 
abroad that our products are urgently required, and the 
warning is given that if we are not able to meet the demand 
promptly, our international competitors will secure the 
business. Mr. Kellaway follows his predecessors in office 
with a clarion call to the industrial and trading sections of 
the community. Without a great erport trade we can 
neither feed nor clothe our people. We must erport to live.” 
One solitary speech, however compelling in its influence 
upon a small audience of commercial men, can do little 
compared to a campaign which shall get this commonplace 
truth home tothe minds of the million. Such words ought 
to be prominently displayed upon every conspicuous 
hoarding in the industrial centres. The words “ increase 
production!” have lost their appeal, but we will not 
believe that leaders lack the imagination necessary to 
bring up before the workers what on a previous occasion 
we ventured to describe as The Export Vision." We 
must needs work out our own salvation, and must try all 
the harder now that the 60 per cent. E.P.D. has to 
remain. 


„We Must 
Export to Live!" 


IN our last issue we gave an abstract, of 
the report of the Imperial Wireless Tele- 
graphy Committee, of which Sir Henry 
Norman was chairman, showing that the Committee, which 
was technically very strong, recommended the establishment 
of an Imperial chain of stations about 2,000 miles apart, 
relying upon the use of thermionic valves for transmission 
and, of course, for reception. The adoption of the valve 
would be a somewhat bold step, seeing that no commercial 
service over such distances has yet been put in operation hy 
this meane, but it cannot be denied that development is 
rapidly proceeding in that direction. The practical alter- 
native is the Poulsen arc system, which is actually in extended 
use for long-distence working—even exceeding a range of 
9,000 miles, as we have shown*—and this also has great 
possibilities before it. In this connection we would refer 
to the fact that the fundamental Poulsen patente have all 
expired, and the statement of Mr. Godfrey Isaacs, reported 
in our issue of July 2nd, that “all the evidence went ta 
show that the Poulsen arcs belonged to the Marconi Co.,” 


* ELECTBICAL REVIEW, April 2nd, 1920, p. 424, 


The Imperial 
Wireless Chalu, 


is therefore misleading ; the Poulsen arc is subject to no 
monopoly. 

That such a wireless chain is necessary and feasible is 
beyond dispute ; but for the pernicious effects of political 
wire-pulling—or should we say wireless-pulling ?—we should 
probably have had it in operation. before the war broke out. 

Farther, it ought to be owned by the States of the Empire. 
But whether it ought to be operated by the State or by a 
controlled company is a very different question. We have 
seen so much of tbe effects of State operation, especially 
during the War, that we have the gravest misgivings as to 
the desirability of placing the wireless chain in the hands of 
Government departments. On the other hand, there is one 
bright, if solitary, example of efficiency to the credit of the 
State—the management of the Pacific Cable by a Commis- 
sion. In this connection we can hardly ignore the ambitious 
scheme put forward by the Marconi Co. (see ELECTRICAL 
Review, March 19th, 1920), which was curtly turned down 
by the committee ; without discussing the merita of the 
rival schemes, we must express the opinion that the decision 
of the Marconi Co., owing to a personal quarrel between its 
managing director and the chairman of the committee, to 
abstain from giving evidence before the committee was a 
strategical blunder of the first magnitude. In the past we 
have defended the company against unjust political and other 
attacks, but in this case we must admit that if it is cut out 
of the Imperial scheme, it will only have itself to thank. 


THE scheme for a West of England 
Financial Joint Electricity Authority" is now 
Responsibility apparently going forward for the judg- 


for Electricit d 2 
Supply. ment of the Electricity Commissioners. 


The feature which excites, perhaps, the 


most general interest is the provision made to meet possible 
losses. This has always been one of the questions which 
arise in every schmee for co-ordinating electricity supply. 
“ Who pays if the expenses can't be met? Hope springs 
eternal in the breast of the promoters, of course, but the 
unemotional demand of finance is that security of some kind 
must be forthcoming—in case things go wrong temporarily. 
The West of England has solved the problem by proposing 
that the authority, in the case of both ends not meeting, or 
of its anticipating such eventuality, shall have power to 
issue precepta on the member undertakings, County Councils, 
and others represented, for the deficit —proportionately to 
their voting representation on the electricity authority. 

The provision is criticised, of course, such criticism 
harping mostly on the refrain: * We don't know what we 
are in for." "This is true, of course; but, on the other 
hand, it is easy to magnify the possibilities, even the most 
remote possibilities, into alarming dimensions. The 
problem for such critics is—what do they propose as an 
alternative ? An electricity authority must get funds 


. from somewhere. It cannot borrow money without security. 


Someone must guarantee, and the West of England Authority 
considers that the several members composing the body are 
the rightful guarantors. The matter will be one of the 
first to be considered by the Commissioners, and it will be 
interesting to hear the alternative proposals that presumably 
will be put forward. Here is a chance for financial 
“experts” to be really useful. In the West of England 
scheme the bulk of the interests are municipal. The 
company undertakings, although there are a good number, 
are mostly smal], and consequently their financial responsi- 
bilities in respect of any deficit are comparatively light ; 
in fact, from the point of view of most of the companies, 
the scheme is probably regarded with favour. The 
future is none too rosy for small undertakings, and abounds 
in “risks,” so the whole question turns on whether the 
risks under a joint electricity authority are greater than 
the risks in isolation, The sporting chance seems, in this 
case, decidedly in favour of the joint electricity authority. 
The municipalities have eagerly backed the national scheme ; 
as was pointed out at the I.M.E.A. Convention, they must 
be prepared to find the money if they obtain control ; and 
they must face the risks also. They cannot have it both 
Ways. | | 
But, as a matter of fact, the risks are more imaginary 
than real, | 
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A NEW WIRELESS CALL SIGNAL. 


. By E. I H. SHAUGHNESSY, O.B.E., M. I. E. E. 


"ONE of the drawbacks of ordinary wireless reception has 
been that it was until recently impossible to make the 
received signals ring a bell, to call the operator to his post 
when he was wanted. This was due to the received signals 
being too weak to actuate reliably any ordinary telegraph 
relay. This defect necessitated an operator being at the 
receiving set continuously, if signals were expected at any 
hour of the day. 

The development of thermionic valves in the last few 
years has enabled the weak wireless signals to be amplified 
or magnified sufficiently to work a relay which will ring 
a bell. 

At some of the outlying small wireless stations in this 
country working to lightships or islands, the traffic is so 
small that it does not justify continuous attention by 
operators, and the Post Office has, therefore, developed the 

calling device described below to overcome this difficulty. 

` The calling device could also be applied to the distreas 
signal at sea, commonly known as the S. O. S. signal. On 
some of the smaller ships the saving in operators’ wages by 
this provision would be a very important one. The utility 
of wireless for saving life at sea has been very fully 

ised for some time past, and a system which will 
reduce its working costs is bound to be of considerable 
benefit, and may lead to its wider application to ships 
which are not at present compelled to carry wireless. 

Several other systems of calling by ringing a bell have 
been evolved recently, but they usually present some draw- 
back, such as liability to jamming, or interference by 
atmospherics, or are complex and delicate in their 
mechanism. 

The conditions which govern the design of a calling 
device may be briefly stated as follows :— 

l. The signal which is to actuate the calling device at 
the receiving end should be such that it can be sent by hand 
without difficulty, and with no more accurate timing device 
then a watch or clock with & seconds hand. 

2. The calling device should respond to the calling aignal 
even through strong jamming or atmospheric interference. 

3. The calling device should refuse to respond to very 
strong signalling or atmospherics which are unaccompanied 
by the calling signal. 

4. The complete receiving apparatus with the calling 
device should not be less sensitive than a good crystal 
detector on the same aerial. 

5. It should give an audible warning if from any cause, 
such as a filament breaking, it ceases to be responsive. 

6. It should ring a bell, in order to attract the attention of 


the operator. 


The type of signal which is most free from the effects of . 


atmospherics or jamming is a long dash, as the effecta of 
either form of interference assist the signal. Calling signals 


Telephone 
Terminals o 
on Wireless 
Receiver © 


FId. 1.—CALLING APPARATUS. 


which have spacing intervals as part of their make-up are 
liable to be interfered with by atmospherics. or jamming 
occurring in those intervals. 

The long dash has, therefore, been adopted as the signal 
in the wireless calling device described below. The 
apparatus bas been designed to ring the bell at the con- 
clusion of a signal of 15 seconds’ duration, but any longer or 
shorter interval can be provided for. 

The arrangement is intended to take the place of the 
operator’s telephone receiver when he is absent, and consists 
of the chain of apparatus shown in fig. 1. 


The thermionic trigger relay employed is that described 
by Capt. L. B. Turner before the Institution of Electrical 
Engineers, June 30th, 1919, but any other suitable 
wireless relay can be used in lieu. 

The retardation device may consist of either an oil, air, 
or other dashpot or delay-action relay designed to ring the 
bell at the conclusion of a predetermined interval, but the 
arrangement preferred is one besed upon the principle of 
the long interval of time necessary to charge up a condenser 
through a high resistance. See fig. 2. 


From Turner 
D Relay " 


FIG. 2.—RETARDATION DEVICE. 


Relay No. 1 of the retardation device is operated by the 
Turner trigger relay. When the tongue moves over to the 
marking atop the condenser is charged slowly through the 
high resistance of 8 megohms, and if it remains on this stop 
for about 12 seconds (with the particular adjustmenta 
employed in this case), the condenser accumulates sufficient 
charge, so that when the signal ceases, and the tongue of 
relay No. 1 moves back to the spacing stop, the discharge 
can deflect relay No. 2, which rings the bell. If the tongue 
of relay No. 1 does not remain on the marking stop for a 
sufficiently long interval, the condenser will not have 
sufficient charge to affect relay No. 2. 

The latter relay is adjusted to neutral bias with a wide 
gap between the contacts. In this position it is very stable, 
and not liable to alteration of its adjustment. 

It is possible to dispense with the two relays and work a 
suitably designed continuously-ringing bell directly off the 
contacts of the Turner relay, with the same retardation 
arrangement of condenser and high resistance, thus reducing 
the quantity of apparatus, but the original apparatus set up 
has been described, as it illustrates the principle more 
clearly. 

Both the 3 of dashpot and condenser-high resistance 
retardation have been employed in the Post Office for a 
number of years for calling the attention of operators at. 
land line and cable relay stations where the operator is not 
listening on the set continuously, and have proved very 
reliable and invaluable in practice. In their application to 
wireless calling, the condenser-high resistance method was 
found to be a slight improvement on the dashpot methods 
tried, and it has accordingly been adopted. Trials of the 
set have shown that no amount of jamming or atmospheric 
interference will give a false call, or, on the other hand, 
prevent the bell ringing when the long dash signal is sent 
out by a distant station. The calling device has also been 
fitted on the Post Office cable ship Monarch, and has proved 
quite successful through heavy jamming up to ranges of 
over 100 miles. It has also been found possible to work 
the call device on an aerial tuned to 300 metres, when at 
the same time another aerial, a few yards away, was trans- 
mitting on 600 metres. The current induced in the 
300-metre aerial from the adjacent aerial was half an 
ampere, and in these circumstances the trigger relay recorded 
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the 600-metre signals, but did not ring the bell. On the 
arrival of the long dash on the 800-metre wave-length, the 
bell rang satisfactorily. This is almost the most severe 
test of jamming which could be devised. 

It is possible that a false call may be received if another 
operator in the vicinity is “tuning up” by depressing his 
key for a long interval of time. This can be overcome 
either by insisting on operators who are tuning up not 
keeping their keys depressed for longer intervals than, say, 
five seconds, or by increasing the time period of the retar- 
dation device to any length of time necessary to avoid this 
danger. The number of false calls received from this 
source is remarkably few, but where it is desired to be 
entirely free from this trouble, a clockwork arrangement 
and an integrating mecnanism are fitted to the receiving 
set, and two or more long dash signals of about four seconds 
each areemployed. The clockwork is arranged to be started 


by the arrival of the first signal and automatically to reset 
itself and the apparatus at the end of 14 minutes, so as to 
restore the set in case it has been accidentally started by a 


false call. The integrating mechanism consists of an elec- 


tromagnetic step-by-step device which integrates the 
remainder of the long dashes and rings the bell. when a pre- 
determined number have arrived. Thus, if the prearranged 
calling signal is 10 long dashes, the step-by-step arrange- 
ment will be set to ring the bell at the conclusion of five, 
thus allowing a margin for some of the long dashes being 
merged into one by the intervals being filled up with 
jamming or atmospherics. The integrating mechanism as 
it moves on each step also resets relay No. 2 in fig. 2, so as 
to make it again available for the arrival of the next signal. 
It should be understood that there is nothing very novel in 
the design of this plant, but that the set is simply a com- 
bination of existing devices applied to wireless purposes. 


THE DESIGN OF LIFTING TACKLE. , 


By J. T. TOWLSON. 


Ir will be readily understood when it is stated that The 
full story of bad lifting tackle can only be read in the 
records of Coroners’ inquests, conjointly with the hospital 
casualty lists. 

It is, moreover, undoubtedly true that the number of 
accidents, fatal and otherwise, which have occurred as a 
direct result of badly-designed eye-bolts would cover several 
full pages of such records and liste. 

It is not altogether true that such accidentes have 
97 because the lifting tackle, chains, hooks, and eye- 
bolts have not been sufficiently large or heavy, but rather 
(and this is the grand secret of strength) that some parts 
of a particular member have been too strong in a precisely 
similar way as a steam boiler may be made liable to 
fracture by being stayed too rigidly. 

Uniformity of strength, then, is the aim of the best 
designers of lifting tackle, and it will be found a patent 


FIG, 1—FAULTY DESIGN. 


and signal fact that it is not generally necessary to add to 
dimensions of the various members of standard lifting gear, 
but rather to reduce the heavy part, thus leading to 
uniformity. 

The writer has seen the lifting chain of a get of double- 
hook chain blocks break on several occasions, and the chain 
has invariably broken at a link closely adjacent to the first 
heavy link next the hook. That link next the hook has 
been too strong for its neighbour, and greater safety would 
follow if that particular link were reduced in strength. 
The same applies to all chains which are employed for lifting, 
by passing one ring of a chain through the ring, or link, at 
the opposite end. | 

For the purpose of illustrating one concrete and depend- 


able example where a reduction of diameter has resulted in 


a considerable increase of useful strength, one need go 


no further than the eye-bolt. If I wanted an eye-bolt ko 
be treacherous, and to break, and to break without warning, 
one as shown in fig. 1 would be chosen. 
required that would stand rough usage, and a pull at bad 
angles, and one that would give way, and give notice ere it 
broke, and at the same time possess a useful strength over 
200 per cent. beyond that of fig. 1, I would choose fig. 2. 
So the eye-bolt, shown in fig. 2, with the strength by 

reduction which the example typifies, the writer swears by. - 

The bolt, after various tests by the highest authority in 
Great Britain, has become “the standard” in several 
important electrical concerns, and the writer, as a safety- 
first man, hopes for and visualises the time when all such 
bolts as shown in fig. 1 will be condemned as unsafe, and 
officially disallowed. Both examples, fig. 1 and fig. 2, are 
represented as being applied for lifting the top half of a 
D.C. motor yoke, or the stator of an a.c. machine. 

The eye-bolte being as shown, and 
3 ft. 6 in. apart, the strain on them will 
be somewhat about 60° if a double 
chain of proper length is use. 

It will be noticed, however, that, 
though fig. 1 would stend to suffer 
much with a shorter chain, and a larger 
included angle, fig. 2, by nature of its 
design, would hardly feel the difference. 

Therein abides the dependability of 
fig. 2; it is considerably stronger than 
fig. 1, and can never break without 
warning. 

These eye-bolte—hand-forged, of both 
types—have been tested to complete 
destruction at various puni 
angles, by Messrs. Kircaldy Bros., and 
the verdict has been from 50 per cent. 


Fig. 2.—THE HIDVERIONS Evr-nopr. to 250 per cent. in favour of the Silver- 


town Bolt," shown in No. 2 sketch. I 
call it the “ Silvertown Bolt" for the simple reason that a 
well-known company at Silvertown fully adopted it on 
the designer’s recommendation. 

There is, obviously, nothing in the new bolt but what 
common sense dictates. No. 1, with its rigid ring and 
collar, and its fully-threaded screwed part, is designed to 
break—as we can easily see. 

No. 2, with chains at an angle such as is shown, would 
all but lift its load, were the part that enters the load quite 
plain. So that the only strain which comes on the thread 
is in a line, straight and true in respect of its geometrical 
axis. The arrows depict the form and direction of the 
strains, and such were precisely followed in the exhaustive 
tests by Messrs. Kircaldy Bros. | | | 

The increased strength, as a result of decreased material. 
refers to the reduced part A, for this reduction is an effective 


But if one was 
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factor which contributes to the need that the strain of the 
load should be distributed over as large a volume of the 
composition of the bolt as is possible. 

. Anyone may see that with a bolt, as in fig. 1, and with a 
cros3 lift, such a bolt is actually dangerous. It will not 
only break—before it ought —but it will break suddenly. 


- 


BLECTRICITY IN ITALY: STATISTICAL DATA. 


THE Elettrotecnica gives the following interesting details :egarding 
the machinery employed in the Italian electrical industry. The 
machinery set up in Italy was, and is. to this hour, partly of native 
manufacture and partly imported. Up to the end of 1914 the prin- 
cipal sources of supply were Germany, Switzerland, America, Austria- 
Hungary, and England, the first two having the predominance. 
Foreign countries were the furnishers, as to-day, of the magnetic 
sheet-iron required by machinery builders. Up to the war this 
sheet was derived from Germany, and only to a small extent 
from England; since 1915, America and England have been the 
providers. It is to be hoped that at no distant date Italy will be 
able to supply her own needs. It is a question of industrial pro- 
duction which, while modest in itself, will have, nevertheless, a 
great influence on the life of this country. 

Imports of Electrical Machinery.—During the period 1907 to 
1917, the imports of electrical machinery were as shown in 
column 3 of the table which follows. A clear tendency to reduction 
is evident. In the last two years (1918—1920) importation has bcen 
half-extinguished, either by general commercial conditions or 
Governmental restrictions. 

Imports of Magnetic Sheet-iron,— Considering the same period, 
1907—1917, importa of magnetic sheet-iron tended, as is natural, to 
inorease. In fact, while the yearly consumption of machinery has 
varied but little, a larger importation of sheet-iron was required 
as a set-off to the lessened imports. In the 10 years, 1908—1917, 
the average yearly importation of magnetic sheet-iron totalled 
3,055 tons, its highest total, 4,644 tons, being reached in 1917. 
In the years 1913-14 (when the war was beginning) the average 
imports totalled 4,000 tons yearly. 

Weight of Electrical Machinery.—Considering the total produc- 
tion of electrical machines, taken in the aggregate and not by fixed 
petterns of machine, the average weight of the finished machine 
may be taken as 18 kg. for each k. v. A. The relation between the 
weight of the raw magnetic sheet employed and the weight of the 
finished machine is about 042. These values refer to all the 
machines employed in this country, and consequently take account 
of the various patterns and dimensions according to which the 
large and the small machine enter into the total. Dividing by the 
ordinate of column 1 in the table below 042 gives the weight 
of the electrical machinery manufactured in Italy in the 11 years 


under review :— 
1. 2. 8. 4. 
Weight of Total weight 


Weightof electrical Weight of of electrical 
$ magnetic machines electrical machines 

Year, sheet made in machines employed in 
imported. Italy. imported. Italy. 
‘Tons. Tons. Tons. Tons. 
1907 ogy 1,862 4,450 6,070 ` 10,520 
1908 T 1,542 3,700 10,520 14,220 
1909 is 1,918 4,550 8,987 13,537 
1910 Pi 2,220 5,300 8,274 13,574 
1911 -— 2,415 5.800 7,475 13,275 
1912 "m 3,330 7,900 6,834 14,734 
1913 a 4,090 9,800 5,479 15,279 
1914 ene 3,790 9,100 7,271 16,371 
1915 w 2,576 6,200 2,385 8,585 
1916 ds 4,033 9.600 2,386 11,896 
1917 wee 4,64t 11,000 3,002 14,002 


Strictly regarded, account should be given in the above table of 
Italian exports of electrical material; but as these are very moderute, 
only 5 per cent. of the total, they may be sunk in the figures of 
Italian consumption. The figures of the imports given are trom 
des sources ; the others are deductions from considerations to be 
stated. 

Electrical Machines Employed in Italy. The total average 
demand for electrical machinery in Italy in the 10 yeara 1908-1917, 
was 13,550 tons per year (weight of the finished machine). 
Naturally, the weizht of the corresponding raw material must go 
on increasing to make good depreciation, &c. Of the 13,55) tous, 
7,300 tons are Italian produce, say, 54 per cent. of what the 
country calla for. In the period immediately forerunning the war 
(1913-1914), the weight of electrical machinery employed in Italy 
rose (average of two years) to 15,500 tons. The national pro- 
duction was 9,500 tons of fiaished machines, say, 61 per cent. of 
the total. Column 2 of tha table shows that notwithatauding the 
accidental setback of 1915, Italian production increased more 
vigorously, and in 1917 the country supplied 78 per cent. of thetotal 
demand. One may forecast as likely a rise to 16,000 or 20,000 tons 
each year, with a corresponding weight of magnetic sheet of 6,500 
or 8,500 tons, supposing the whole were produced in Italy. 

The weight of a finished electrical machine is divisible into ita 
principal components, as follows :—Cast-iron, 52 per cent.; 
magnetic sheet, 25 per cent.; copper, 12 per cent.; iron and steel, 
11 per cent. 


K. F. A. Installed in the 10 Years 1908-17.—A8 shown, the 
weight of the finished machinery employed in Italy ir the period 
1908-17, totals 135,500 tons. If, as pointed out, each K.V A. corres- 
ponds to 18 kg., it follows that— 

135,500,000/18 = 7,500,000 k. v. A. as the total power installed, 
that is, an average of 760,000 k. v. A. a year. 

Hydraulic Turbines.—The period 1885-1917 may be looked on as 
embracing the start of electrical applications. 

Before 1885 hydraulic motors as power factors were of small 
account. Of the turbines employed in Italy, there were between 
1885-1917, of native manufacture, 1,567,319 H.P.; imported, 
293,651 H.P.; or a total of 1,861,000 H P., equal to 1.390.000 Kw. 
In 1917 alone the power actually at work was only slightly below 
this figure, owing to machines out of service being included in the 
reckoning. The imports, almost exclusively Swiss, amounted to 
15'8 per cent. of the total. The exports, almost negligible as an 
entity, were only 1 per cent. of the national output. As may be 
seen, the position of the industry is perfectly sound in this branch, 
and if we can say that 812 per cent. of the turbines in Italy 
were made in the oountry, the percentage since 1917 has certainly 
risen in Italy's favour. The power installed has rapidly grown from 
year to year in consequence of the expansion of electrical app:ica- 
tions, Asa matter of fact, while in the 13 years (1885-1907) Italy 
required 450,000 Kw. of turbines, in the 10 foilowing years (1908-17) 
there were 920,000 kw. called for. A further contrast arises, while 
ja the former period 86 per cent. of the power of the turbines 
installed was used for electric purposes, in the latter period 95 per 
cant, was used to drive electric generators. Ihe following tabula- 
tion shows the average and maximum power of the turbines 
installed :— 


Years. Average power. Maximum power. 
1881-1890 ... 35 HP. 207 KW. 800 H.P. 200 Kw. 
1891-1906 ... 265 „ 195 ,, 3,060 „ 2,200 ,, 
1907-1916 ... 1,000 „ 736 „ 14,000 ,, 10,000 „ 
1917 S. 2,150 „ 1,680 „ = — 
1918 . 2,300 „ 1,700 „ — — 


In the 10 years 1908-1917 the average weight of the finished 
machine, including regulating and working accessories, totall.d 
about 12:6 kg. per H P., or 16'6 kg. per Kw. of turbine. This esti- 
mation, as in the case of the electric machines, takes acoount of 
type, power, model, &c., of the producing machines. On the basis 
of the above figures, the average weight of the hydraulic turbines 
employed in Italy from 1918-1917 is 17 x 92,000/1,000 = 1,560 
tons. This weight is thus divisib!e— cast iron, 70 per cent. ; iron 
and steel, 26 per cent. ; bronze, 5 per cent. 

Relation between Electrical Machines and Turbines.—As 
shown, there was, in the period 1908-17, employed in Italy 
870,000 KW. of turbines installed to drive electrical machines ; 
on the other hand, there was installed about 7,500,000 K.v.A. of 
electrical machines, Hence: 

K V.A. electrical machines of 7.500.000 
KW. of hydraulic turbines 870,000 


that is, 1 Kw. of hydraulic turbines installed in central stations 
corresponds to 8'6 k. v. A. of electrical machines. 
In another way the same outcome may be reached : 

To 1 Kw. of turbine corresponds about 1'4 K.v.A. of generator 
which may be raised to 2 k. v. A. to keep account of the corresponding 
thermic machines in the reserve and storage departments. It may 
be remembered that 1 K v.A. for generators calls for 1 K.v.A. for 
transformers at the start, 1 K.v.A. for transformers at arrival, 
1 K.V.A. for transformers at the secondary distribution, 1 K.v.A. for 
motors, 025 K.v.A. for sundry machines (regulators, synchronisers, 
converters, rotary transformers)—that is to say, a total of about 
8'5 K. v. A. for electrical machines, Regarding the consumption of 
metal, it is to be noted that 1 Kw. for turbine calls for 17 kg. of metal. 
and 8'6 x 18=155 kg. of electrical machinery in the station and the 
dependent departments (weight per finished machine). To this 
weight corresponds 155 x 0'42 = 65 kg. of raw magnetic sheet. 
A connection of special interest may be mentioned in conclusion 
between the KW. of turbine installed in Italy, and the weight of 
raw magnetic sheet per corresponding electrical machine :—1 Kw. 
of hydraulic turbine calls for about 65 kg. of raw magnetic sheet 
iron. 

A complement to the foregoing is the quantity of copper 
employed in mains and conductors in 1918. The figures relate to 
Continental Italy, within the old borders, including Sicily and 
Sardinia. 


Weight of Kg. of copper 


Length of lines copper in per linear metre 


Kind of conductor. in km, ions. of conductor. 
High-tension air line e. 27,600 81,000 1°23 
Low - tension distribution 

ditto ‘es € .. 21,000 11,000 0:525 
High-tension cableconductor 5,800 3,900 0675 
Low-tension ditto . . 6,690 6,100 1'915 


— — — Total 
Total km. ... .. 60,000 Tons 55.000 average 0'915 


Copper employed in electric traction (tramways, secondary 
rail ways, State rail ways). or for transport linea, the property of the 
State, is not included. 


Grain Elevators in South Africa.—7'/e Times states 
that grain elevatora are to be erected at Durban and Cape Town 
capable of dealing with 576,000 tons of maize per annum; a'8o 
71 elevators in other districts capable of dealing with 800,000 tcns 
per annum. 


Vol. 87. No. 2,335, JULY 16, 1920.] 


THE ELECTRICAL REVIEW. 171 


THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


The Annual Convention at Ilkley. 


(Concluded from page 41.) 


Tariffs for Domestic Electricity Service. 


By J. W. BEAUCHAMP, M.LE.E, 


Director and Secretary, British Electrical Development 
Association. — (-Abatract.) 


IN November last the E.D.A. made inquiries amongst en- 
gineers for their views upon domestic tariffs and single-meter 
systems. Briefly, the majority favoured a single-meter system 
and considered a fixed and running charge tariff essential 
for the development of domestic electrification; the general 
opinion also appeared to be that such a tariff would not affect 
the cost of wiring very much, and that the real difficulty lay 
in finding a basis for the fixed charge which should be sutt- 
ciently accurate and also appeal to the users’ sense of equity. 


I.— PRINCIPLES. 


A system which will secure al lthe fixed charges entailed by 
the consumers’ use of supply, count all units, need only 
one meter, allow any circuit and outlet to be used for any 
purpose, and drop the average cost of the unit as the con- 
sumers’ load factor rises, is the ideal in view. 

The object of any tariff is to secure more business, and 
particularly to mould the character of additional business so 
that it becomes increasingly remunerative or results in lower 
average cost, which in turn enables lower basic rates to be 
charged to all consumers. 

So far, in considering the subject of domestic tariffs, great 
attention has been given to the requirements of the individual 
consumer, his demand, hours of use, &c. It is one of the 
principal objects of these notes to question whether in de- 
signing domestic tariffs the tiine has not arrived when we 
should think less of the particular consumer and more of 
the efect caused by adding him to the remainder of the users, 
i.e., his influence on the average. 

It may simplify the formation of a domestic tariff basis to 
consider a number of average houses en bloc—a residential 
thoroughfare may be regarded in the same way as a block 
of flats, and its distributing main as a large service, the 
demand, and load factor, produced at the feed end of such 
cable being the items of chief importance and representing 
the combined operation of all the houses in a group. 

It is apparently safe and equitable to start by charging a 
minimum amount which, varying somewhat with the seasons, 
shall not be less on the year than the cost entailed by the 
smallest service and meter which it is practicable to put in, 
its maintenance, and the expense of reading and handling 
the account. 

In some cases such a minimum charge might exceed the 
value of 20 units per quarter at the statutory maximum rate 
per unit, but it would appear well to keep the minimum as 
low as possible and endeavour to meet the difficulty by secur- 
ing somewhat longer loan periods for service cables and meters 
than are now generally allowed. Where ample maintenance is 
carried out at the expense of revenue it seems not unreason- 
able to expect easier terms for repayment with regard to items 
whith experience has shown to be of a very permanent and 
lasting character. 

Hitherto in most of the fixed and running charge tariffs the 
usual lighting account las been taken as the basis of the fixed 
charge. and if lighting only were used the largest portion of 
the bill would be represented by that fixed charge. The 
liphting basis is becoming more slender, whilst the peak- 
producing capacity of other household uses tends to increase, 
and we must look to cooking, heating. and power appliances 
to bear a portion of the standing charges on station and 
mains which their use will entail. So, in addition to the 
minimum, further fixed charges must be secured in relation 
to the capacity of apparatus of any kind installed, adjustment 
being made for diversity factors as determined by experience. 


II.—FoRMaTION OF A Practical TARIFF, 


Agreeing for the moment that the fixed charge must be in 
some way related to the consumer’s maximum demand, the 
alternatives are to use a demand indicator or to formulate 
an estimate from time to tune. The instrument method is 
objectionable on the score of cost, whilst the estination 
method needs an amount of inspection which is never de- 
sirable, but the chief objections are that the basing of a 
fixed charge upon an instrument reading Jeaves the con- 
sumer uncertain as to the average price he will have to pay 
for the unit; predetermining a fixed charge by estimation 
leaves the supplier uncertain as to the average price he will 
secure for the unit. 

Fixed and running charge tariffs have been based upon 
(a) rent; (b) rateable value; (c) apparatus installed; (d) maxi- 
-mum demand, observed or estimated; (e) size, number and 
purpose of rooms; (f) estimated allowance in units for normal 
lighting. 

(a) and (b) are not always indicative of the demand. (0) 
checks growth: of installation. fd) needs expensive instru- 


ments, or else is very rough and ready. (e) is promising, if 
not carried out too rigorously—i.c., af based on class and 
type of house rather than on exact details. (f) Has given 
good results, but may raise difficulty as elliciency of lighting 
Increases. 

A relatively high fixed charge and & very low running 
charge is not likely to form a perfect and adaptable tariff; 
a mixture of (e) and (f) seems more promising. Say, for 
example :— 

1. A fixed charge per annum, payable in equal quarterly 
instalments, or otherwise, to equal the amount payable at 
current flat lighting rates for & portion (say, two-thirds) of 
the lighting consumption normal to the house. 

2. In addition all units used up to, say, 150 per cent. of the 
lighting consumption normal to the house to be charged 
at a rate equal to, say, one-third of the usual flat lighting 
rate. 

3. All further units used to be charged at a rate as low 
as it is desired to offer for additional domestic consumption. 

In this way the first item would regard the character and 
size of the house; the second item, the number and habits 
of the oceupants; the third item, encourage fuller electrifica- 
tion. 

In most districts information exists as to the average oi 
normal consumption for lighting in houses (the H.F. and 1.. 
order figures could be used as & guide), and it should not be 
difficult to set up a scale in relation to the number of rooms 
and their size. It is necessary in this work to place more 
reliance upon averages than has usually been done. 

An alternative method safer with regard to fixed charges and 


offering more encouragement to long-hour use is that of using 


one watt-hour meter for all purposes; taking into account 
the capacity of the electricity-consuming appliances connected ; 
making & prinary fixed charge at a certain rate per kilowatt 
per annum on a certain percentage of the capacity represented 
by some of the appliances in use; making an additional and 
secondary fixed charge at a different and lower rate per 
kilowatt per annum on certain percentages of the capacity 
represented by the other appliances in use; making a flat-rate 
charge per unit for all units consumed for any purpose; im- 
posing @ minimum on the account as provided by statute or 
in some less amount. 

Obviously the secondary fixed charge could be avoided and. 
all capacity calculated at a single rate per kw. for fixed charge, 
the percentages taken as rateable varying with each class 
of apparatus to cover the different diversities of use and to 
allow for the different economic values of the unit to the 
consumer as represented by lighting, cooking, and other 
uses. 

If it were practicable, and it may become so, it would be 
very desirable to associate the fixed charges with the size 
of the consumer's fuse—to sell him, so to speak, a fuse capa- 
city or a circuit-breaking setting at so much per year. This is 
but a variant of the current-limiting system, and may be 
worth a little more study by inventors. 


III.—DrMaAND AND DIVERSITY. 


Naturally it 1s desirable to keep internal wiring as simple 
as possible, but there appears room stil] further to explore 
the idea of alternative switching with a view to keeping down 
the peak demand and improving the load factor of a house. 
Patents have been taken out for cookers in which the switches 
of various parts are eo arranged that the whole of the cooker 
capacity cannot be put on at once. Devices of this kind 
must be kept near the apparatus, or wiring becomes com- 
plicated and costly. 

The more we move towards the electrical kitchen the more 
the principle becomes easily applicable. For instance, pieces 
of apparatus like washing machines, general utility motors, 
&c., might be switched alternatively with the cooker go that 
either could be used, but not both at once. 

The general use of electricity in dwellings upon a large 
scale will certainly bring business of a magnitude hardly 
foreseen to-day, but it will require foresight and a certain 
adventurous courage with regard to distribution expenditure. 
Tt would appear that our residence networks must be put 
down in advance on generous lines, and their cost met as 
eoon as mav be by extensive selling campaigns, hire of ap- 
pliances, and a simple attractive tariff. 


Supplementary Notes. 


The Supply of Electricity to Small Dwellings in 
Continental Cities. 


IN 1914 electricity was used for lighting in cottages and tene- 
ment houses on a very extensive scale, and almost exclusively 
by means of ''contract " tariffs without a meter. In many 
cases electricity replaced oil lamps, and acute gas competition 
had not to be encountered: wiring and fittings of the simplest 
descriptions were employed, the standard of lighting provided 


 ———————  ———— ÁÁÁÁI——— a 


72 


THE ELECTRICAL REVIEW. 


[Vol. 87. Ne. 2,225, JULY 16, 1920. 


— —————— —-——— CN 


also being low in comparison with British ideas. Similarly 
overhead mains work ot the simplest and plainest description, 
coupled with rather wide limits of pressure regulation, com- 
bined to offer a lighting service better than the one replaced, 
but crude and inexpensive compared with the provisions 
which have generally been insisted on in this country (ex- 
treme simplicity in the electrical methods securing an economic 
advantage over the necessarily more rigid sistems of gas 
distribution). During the war, shortage of coal and oil caused 
rapid extension of electric lighting in sume areas rather on the 
grounds of necessity than anything else. 

The general use of * contract” tariffs has led to great 
simplification of accountancy and collection, the bills taking 
the form of tickets or ration cards. 

Current limiters form a feature of many of these schemes, 
whilst some introduce an interesting variation by charging 
for extra lamps or circuits at reduced rates subject to their 
control by change-over switches, alternative switching 
thus increasing load factor. 

On most of the systems wiring and fittings are provided on 
hire-purchase, extremely low monthly payments being taken 
(e. ., 2d. per month, pre-war price, for a plain ceiling fitting 
and reflector, with possession in three years), i i 

In many of these supply areas special canvassing and 
publicity methods have been employed to attract the small 
user, the canvassers being, in some cases, trained workmen 
of the same social grade as the cottage and flat dwellers whoin 
it is desired to secure. The contract system is stated to act 
as & good and safe introduction to the use of electricity, often 
resulting in the consumer adopting appliances for heating, 
&c., and asking to be charged by meter. 

Waste of electricity under this system of charging does not 
appear to be serious (in such small property the limited 
maximum demand is often less than sufficient to operate 
even a flat iron); it is pointed out that the shunt losses in a 
small meter may account to 12 or more units per annum, 80 
that a normal consumption of 72 units (two 3U-watt lamps 
for 1,200 hours) may be increased by 15 per cent. on account 
of waste before the saving in energy alone due to dispensing 
with a meter is reached. Waste in lighting generally occurs 
off-peak. 

The argument that a contract system is unfair as between 
the careful and the careless consumer is met by pointing out 
that so large a proportion of the total cost of supply is inde- 
pendent of units delivered (between, say, 10 and 95 per cent. 
load factor) that the injustice is less than where meters are 
used, when very short-hour consumers generally get the same 
rate as the normal users, and so secure an undeserved advan- 
tage over them. 

The consumer who wastes units on a contract charge 
causes less loss to the supplier than one whose consumption 
is abnormally low on a flat rate charge. 

In some areas “assisted wiring" has been effected by 
allowing free supply up to the value of the installation during 
the first year, subject to guarantee of a similar account for 
two or three succeeding years; obviously installation costs 
must be low where this method has succeeded. In England 
to-day the cost of wiring a small house may easily be equiva- 
lent to three or four years’ electric lighting account. 

Power supplies have also been given to a considerable extent 
on contract systems, particularly in agricultural districts, 
prices per KW.-year for day work ” and for“ night and day 
work " being quoted with little restriction. mE 

The growing use of electricity for purposes not foreseen 
a few years ago seems, however, likely to call for more 
precise methods on the grounds of equity alone even where 
running costs " are low. 

The following system has been adopted by the Hydro- 
electric Power Commission of Ontario: — . 


DOMESTIC SFRVICE. 


All electrical energy used for domestic or household pur- 
poses except as provided for in Clause 18 will be charged at 
the domestic rates. 

The charge for domestic service will consist of a service or 
floor-area rate, plus consumption or kilowatt-hour rates, as 
follows :— 

Service rate.—A rate per month per 100 sq. ft. of floor 
area. 

Consumption rates.—(1) For all consumption up to 3 kw. 
hour per month for each 100 sq. ft. of floor area charged. 
(2) For all remaining consumption. 

The floor area of a house is obtained by taking its outside 
dimensions, omitting bay windows and similar projections. 
The area derived from these dimensions multiplied by the 
number of floors and reduced by 10 per cent., and taken to 
the nearest 100 sq. ft. gives the area on which charges are 
based. Exclude verandas, basements, unfinished attics, and 
outbuildings, except where used for living or sleeping pur- 
poses, in which case the net area so used will be charged for. 

The minimum service charge in cities and towns will be 
on 1,000 sg. fc. of floor area; in villages and police villages 
on 1,200 sq. tt: and in suburban districts on 1.500 sq. ft. 
The inaxinmn service charge will be on 3,000 sq. ft. 

There will be no optional consumption rate or omission 
of the service charge for domestic service, nor will any flat 
rate contracts be permitted. 

No electrical energy for domestic service will be sold at 
power rates. 


Where small single-phase motors, heating or cooking ap- 
pliances, or other electrical devices are used for domestic 
purposes there will be no additional service charge therefor. 
The energy so used will be included with the other domestic 
consumption. . , 

Free porch or other lights will not be allowed. There will 
be no free lamp renewals. Lamps and appliances may be 
furnished by the municipality at prices approved by the 
Hydro-electrie Power Commission of Ontario. 

Wherever sinall stores with dwellings are supplied through 
the same service, the consumer may be billed at either the 
domestic or the commercial lighting rates, according to the 
mutual agreement between the consumer and the Corporation. 


DISCUSSION. 


Introducing his paper, Mr. BEAUCHAMP remarked that in 
considering tariffs now they must bear in mind the Electricity 
Commissioners and the question of unification. It was very 
desirable that the equity of the tariff should be capable of de- 
monstration to the consumer. Electricity supply ghould be 
developed for small domestic power, heating, and, above all, 
cooking; great changes in cooking apparatus were coming, 
and manufacturers were very busy. 

Mr. PunsE expressed his profound disagreement with the 
author's views; any tariff euch as he suggested would puzzle 
the consumer, and no tariff based on fhe number of rooms 
or the rateable value could be universal—they must always 
offer an optional flat rate. The rateable value system brought 
little business but much worry. ` Cutting prices to get the 
domestic load would help the manufacturers at the expense 
of the supply undertakings. The power load was far more 
valuable. They looked upon the heating and cooking load 
as a by-product, but it might become the main load, and 
what would happen then? There was no need to tempt the 
domestic load with a low tariff; the price was immaterial— 
the saving of labour made it worth while. They would come 
back to some form of maximum-demand tariff, and an im- 
proved M.D. indicator was needed. They should pav for 
meters and services out of revenue, and they could not afford 
to be generous with the mains at present prices. 

Mr. Dykes said that if the Electricity Commissioners would 


allow a very high maximum, they could offer alternative 


tariffs which would pay both supplier and consumer. They 
would have to frame some tariff which depended on the 
demand of a consumer. Ten years ago he had put forward 
the ''contract demand " system, but the consumer never 
knew what he would have to pay; a simple piece of apparatus 
was needed to warn him when his maximum demand limit 


was being approached, without cutting him off. He still 


thought it a promising system; it covered the standing charges, 
and allowed the use of all kinds of apparatus. The two-rate 
system was still a good one; the consumer could be given the 
option of putting in the extra meter; and the change-over 
device could cut out the M.D. indicator during the off-peak 


period. That small consumers were still using gas for light- ` 


Ing was @ standing disgrace; electricity would cost them less. 
Thousands of lamps had been connected on the “ fixed-price 
light " system, which covered the cost of wiring, &c.. and 
was a very good system indeed. It brought in 15 or 16 shil- 
lings per lamp per annum, and had a great future. It was 
easy to get 2 rupees per month per 20-watt lamp in the Indian 
bazaars, and the same thing could be done here. 
Lieut.-Col. ViaNoLEs remarked that in his paper of 1914, 
which dealt with the same problem, a suggestion was made 
which led to the formation of the ‘‘E.D.A.” The fixed 


charges had greatly increased, and unless domestic consumers 


took electricity for other purposes than lighting the price 
would have to be much higher than 8d. a unit. Some tariff 
such as the author suggested, with a fixed and a running 
charge, would afford a solution. He had adopted the tele. 
phone ” system in his town, which did not give much trouble, 
but a system of inspection was necessary. The individual 
should not be considered too closely—the aggregate maximum 
demand was what affected the station. They must give the 
consumer satisfaction, and see that he really got heat, and 
good cooking. He suggested that the Convention should 
appoint a committee of engineers to take Mr. Beauchamp's 
paper as a basis and report on the subject. 

Mr. C. H. WonbiNGHAM pointed out that the electrical in- 
dustry had become a very large one, and they could not make 
pets of individual consumers. No other industry used such 
a variety of tariffs—he knew of nincteen different schemes. 
Ought the charge to be proportional to the cost of produc- 
tion, or to the value of the service rendered? The consensus 
of opinion of engineers was in favour of the former principle, 
whieh was the view of Dr. John Hopkinson in 1893, and was 
coustantly being rediscovered. In a sound tariff nothing 
should be left to the judgment of an official, the price should 
be proportional to the cost of prduction the methods should 
be the same for all, and the maximuin demand on the station 
should be the determining factor. The flat rate was entirely 
wrong, and was ouly due to the Act of Parliament. A contrast 
price per lamp per annum was hopelessly wrong, the rateable 
value a false basis, and the size of rooms an objectionable 


criterion—they should get rid of all inquisitorial methods.“ 


Mr. E. E. Hoaptey said tariffs were usually too complicated 


or too unfair; but every systen must be a compromise be- 


tween equity and expediency. In his town there was a big 
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wer load, but also a big field for the domestic load. He 
Pad adopted the telephone system, based on the number 
of lamps installed, but too much prominence had been given 
to the lighting load; where electric lighting and gas cooking 
were employed, the gas bill was three or four times the 
electricity bill, and evidently stronger effort should be made 
to get the cooking load. A few appliances could be supplied 


through the lighting wiring, but now 3- to 6-Kw. radiators . 


were becoming common, which could not be put on the 
lighting wiring. It might be worth while to charge differently 
for lighting from other uses—say, contract demand for light- 
ing, and a flat rate for everything else, on separate wiring, 
In new blocks of houses, he suggested running g heavy wire 
to one point in each room, tapping off through small fuses 
for lighting, and providing plugs for heating and cooking. 
He had connected up a very large number of heating 
devices, which were much used for occasional heating in the 
morning, but had little effect in the afternoon and on the 
peak load. The difficulty of heating water might be met by 
a simple device to divert the lighting current to the water- 
heating apparatus when light was not required. 

Major H. RICHARDSON said the basic principle was already 
standardised—a standing or service charge in addition to a 
small running charge. He offered a high flat rate, and an 
alternative tariff under three headings: Industrial power 
users; shops, warehouses, and offices, and domestic consumers. 

The running charge in all cases was zd. per unit, and the 
standing charge was based on the demand, which was easily 
ascertained in the case of large users, bnt not in that of small 
ones. He found that the floor space afforded the closest ap- 
proximation to the demand, and made the fixed charge 2s. per 
100 sq. ft. of living rooms, per quarter. Shops were charged 
at 1 rate, having a worse load factor. It was a simple 
tariff. 

Bailie Saurra said that a very good system of covering the 
standing charges was to charge for an average use of 800 
hours per year of the lighting demand at 43d. per unit, and 
after that 2d. per unit. That tariff satisfied consumers, in- 
volved no loss, required only one meter, and allowed of the 
use of electrical appliances fed from a lampholder in any 


room. . 

Mr. L. L. Rosinson said the only true method was that of 
Hopkinson, as developed by Mr. Arthur Wright. The various 
systems discussed were only means of complicating the Wright 
eystem. They must etill have a flat rate for the large class 
who always wanted to pay for what it burned, and that 
rate should cover the short-period use—1j hours’ use of the 
maximum demand per day. The charge for heating should 
not be below that for power; when a station developed 
maximum demands at 10 a.m. and 8 p.m., the addition of 
the heating load, which on a cold day might amount 
to 1,000 Kw., was a serious matter. At Hackney they had 
& variety of tariffs, because people who moved in from other 
areas wanted the tariff they had been used to. He found 
that the telephone system was not popular; the high flat 
rate and the M.D. eyetem were the favourites. 

Mr. Lona said the rateable-value system had been very 
satisfactory at Norwich. They must have a fixed and a run- 
ning charge, the latter being as low as possible. More in- 
formation regarding the load factor of the cooking load was 
desirable. Occasional heating did not affect the peak 
load; coal fires should still be used for living rooms, with 
radiators only for occasional heating. 

In a brief reply, Mr. BEAUCHAMP said he did not differ much 
from Mr. Purse. He with him regarding the coet 
and delivery of cookers, but manufacturers were preparing 
to make them more cheaply and in large quantities—wonder- 
ful improvements were on the way. He wanted the manu- 
facturers to let him tell the Association what was coming, 
and would ask the members to say what they were doing to 
prepare the way. | 


Annual Report. 


THE membership of the Association stands at 399, made up 
as follows: l 


Committee members ... we M " 188 
Chief electrical engineers (members) “a 184 
Honorary members "m n " 8 
Chief assistants (associate members) . 9 
Assistants (associates) "m 17 

899 


During the year 12 chief engineers and seven electricity 
committees have joined the esociation, while 17 engineers 
have resigned on lesving municipal employ. 

On the resignation of Ald. G. P 
the Council prega Mr. P. M. Heath, deputy town clerk 
of Manchester,. to this position. 

The Council bag appointed eight standing committees, 
n eaii a Cumis Gate 

xecutive Committee (in future to be called Emergency 
Committee); Finance and General Purposes Committee: Edit. 
ing Committee: Centres Committee: Remuneration and Con- 
ditions of Employment of Ohief Engineers Committee: Re- 
muneration and Conditions of Employment of Staff and Em- 


earson, honorary eolicitor, - 


ployés Committee; Selection Committee; and Law and Par- 
liainentary Committee. l i 

An Agreements Committee has also been appointed to 
deal with the preparation of any standard forms of agreements 
for which a need may arise. The committee, in conjunction 
with the hon. solicitor, is drawing up a standard form of 
hiring agreement, and at a later date the preparation of an 
agreeinent for wayleaves for overhead lines will receive atten- 
tion. a 

The British Electrical Development Association (Inc.), of 
which the I.M.E.A. is a founder, with six representatives 
upon its Council, is mentioned with cordial approval, and 
the Council urges all members of the I. M. E. A. to join it. 

The B. E. D. A., in addition to its normal work of publicity, 
has given assistance to the Council on a number of important 
inatters, and is undoubtedly spending its resources with effect 
and assisting to maintain that good will and interest on the 
part of the community which are so necessary to the welfare 
of any great public service. 

Last autumn the Council was asked by the B.E.A.M.A. to 
render assistance in resisting the free importation of American 
heating and cooking apparatus. It was felt, however, that 
in view of the fact that this class of apparatus is undergoing 
a process of rapid development, it was desirable that new 
ideas and designs should be obtained and tested, and the 
Council therefore decided that it was not advisable to support 
this action. The Council also decided to form a Committee 
with the B.E.A.M.A. to go fully into the existing position 
with regard to cooking and heating apparatus, with a view 
to possible improvements. This work has now been taken 
over by the British Electrical Development Association, and 
investigations are in progress. T 

'The National Joint Industrial Council for the Electricity 
Supply Industry has now been in existence over & year, and 
thirteen District Councilg (practically all of which are work- 
ing) have been arranged. 

The expenses of the Council were estimated at £500 for the 
12 months, and, in proportion to representation, the I.M.E.A. 
has had to find one-quarter of this amount. is is a heavy 
call upon the revenue of the Association, already faced with a 
deficit from last year of £88. "M 

In November, the Electrical Power Engineers' Association 
(E.P.E.A.) approached the N.J.I.C. and asked that their 
rates of salaries and conditions of employment, &c., might 
receive consideration. As the trade unions object to staff 
associations being represented on their side, and the Ministry 
of Labour will not agree to two Industrial Councils for the 
one industry, a conference of employers and the E. P. E. A. 
met at the Ministry of Labour, a member of the Ministry 
being present, and agreed to establish a Joint Board of Em- 
ployers and Staff Associations. 'The associations represented 
on the employers' side of the National Joint Industrial Council 
were asked if they concurred, and, on their consent being 
obtained, the board was duly set up. The staff side of this 
board includes, in addition to the E.P.E.A., other associations 
which are not represented on the employés' side of the National 
Joint Industrial Council, such as the Electricity Supply Com- 
mercial Association. The board is divided into sub-committees 
with four a side to deal with the separate interests. | 

Considerable doubt seems to exist amongst the members 
of the I.M.E.A. as to how far they are bound by the findings 
of the National Joint Industrial Council and the Joint Board 
of Employers and Staff Associations. The Minister of Labour 
has stated that the findings of the various Industrial Councils 
cannot be made binding until the unions and employers’ 
associations are mutually agreed that the same shall be made 
binding on all parties to the agreement. The Council of the 
I.M.E.A., however, considers that as the Industrial Council 
for the electricity eupply industry is composed on the em- 
ployers’ side of six I.M.E.A. representatives out of a total 
of twelve, the undertakings belonging to the Association 
should adopt the decisions arrived at. 

The Council appointed & committee to act jointly with the 
B. E. A. M. A. on the various matters affecting the interests 
of the Members of the two associations, and sub-committees 
‘have provisionally agreed to standard schedules of guarantees 
and performances to be embodied in specifications for turbo- 
alternators and cooling towers. 

The Electric Vehicle Committee of Great Britain continues 
to do good work in promoting the adoption and use of electric 
battery vehicles. Its efforts are reflected in the rapidly 
increasing numbers of such vehicles which are being brought 
into use. The committee is now considering & proposal for 
the formation of an Electric Vehicle Association into which 
it will be merged. | 

The following scale of subscriptions was proposed :— 

Undertakings with an output of under 5 million units per 
annum, 5 guineas. 

Undertakings with an output of over 5 millions but under 
20 millions, 10 guineas. 

Undertakings with an output of over % millions, 15 
guineas. | | 

The Council felt that as the Association now represented 
only the interests of employers, it waa desirable that one nav- 
ment should be made by each electricity supply undertaking 
to cover membership of both its committee, as represented by 
one member, and ite chief engineer. 

The increased subscriptions, which the majority of under- 
takings have agreed to pay, will enable the Council. it is 
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hoped, to meet the expenditure for the ensuing year, but 
should it become necessary for the Association to have ita 
own offices and a paid technical secretary, it is certain that 
the subscriptions will have to be still further increased. 

The accounts for the year show total income £940, expendi- 
ture £1,044, leaving a deficit of £104. The balance sheet 
shows a credit balance of £724 on March à1st, 1990. 


At the annual general meeting, on June 25th, the new 
standing orders were unanimously adopted, as were also the 
annual report and accounts. 

Mr H. Farapay Proctor moved a resolution that had been 
passed by the Council, ta the effect that no effective progress 
could be made by joint electricity authorities without eatis- 
factory financial arrangements, and that the financial clauses 
of the amending Bill should be passed at the earliest possible 
date. Already considerable difficulties had arisen, he said, 
in drawing up schemes, for want of these clauses, which were 
absolutely indispensable. In one draft scheme, which was 
in a very forward etate, financial clauses had been inserted 
on the lines of those in the Bill; but they were useless unless 
covered by the new Act. The resolution was carried unani- 
mously. 

Councillor TURNER moved a resolution recording the opinion 
of the Association that in connection with any scheme that 
might be put in operation, the control of the generation and 
main transmission lines should be placed in the hands of 
duly elected public representatives of the districts served. 
This was on the lines of & resolution adopted by Bradford 
Corporation. The difficulties immediately ahead, he eaid, 
could not be successfully met unless certain areas were left 
to provide their own supply without complications due to 
joint ownership. A delay of even a few years would be 
disastrous. The matter was discussed for some time, both 
for and against. It was pointed out that if the municipalities 
wanted entire control, they would have to find all the money, 
and that in some areas companies would have to be 
bought out at great cost. Councillor Turner explained that 


the resolution did not exclude the representation of large 
consumers, &c.—provided that their representatives were 
"duly elected "—and it was carried unanimously. 

A motion by Lieut.-Col. VIoNOLES, that a committee be 
appointed to consider the question of developing the sale 
of electricity for domestic purposes, having regard especially 
to tariffs, was adopted. 

Alderman JEPHCcoTT, M.P., moved a resolution that all 
agreements, recommendations, or awards of the National Joint 
Board or Council should be complied with by the local 
authorities connected with the Association. Some authorities, 
he said, were failing in their duty in this respect, and that 
would ruin the Whitley scheme. 

Alderman WALKER seconded, emphasising the national 
character of the awards, which, therefore, must be upheld. 
Nothing stimulated trouble with the men so much as dis- 
cordant action. ‘The authority of the National Joint Board, 
called in question, was described by Ald. Beaumont as being 
the same as that of the Industrial Council—namely, the 
sanction of the Ministry of Labour. Unfortunately, in Lon- 
don, when a recent award was made with the approval of the 
company representatives, the companies refused to comply 
with it, and resigned from the Board ; this had brought about 
an extremely awkward situation. Ald. Beaumont said he 
had seen the improvement in the relations between the parties 
due to bringing them together, and he believed there was 
a satisfactory future before these organisations—but agree- 
ments must be honoured, if good results were to be obtained. 
Mr. Webber pointed out that some authorities went too 
far, and granted more than the award; Bradford Tramways 
had erred conspicuously in this respect. They should abide 
by the recommendation, and not go beyond it without con- 
sulting the Board or Council. "The resolution was adopted 
unanimously. The result of the ballot for officers was re- 
ported, as given on p. 6 of our issue of July 2nd. The 
new scale of subscriptions was agreed to, and the proceedings 
closed with votes of thanks to the retiring president (Mr. 
Thomas Roles), and the committees and officials who had 
assisted in the preparations for the Convention. 


THE AERO EXHIBITION. 


AT the first Aero Exhibition, held in 1909, exhibitors were 
asked : * Will your machine fly ?"  To-day, 11 years later, 
comes the fascinating Olympia Exhibition, revealing 
developmente in aviation that can only be described as 
wonderful. The 1920 Exhibition, which is the first post- 
war show and the sixth of the series held under the joint 
management of the Society of British Aircraft Oonstructors, 
Ltd., and the Society of Motor Manufacturers and Traders, 
Ltd., was opened at Olympia, London, W., on July 9th, by 
Lord Londonderry, Under-Secretary of State for Air, and 
remains open until the 20th inst. 

The show has been described as the best of its kind yet 
held anywhere, und as an indication of its importance it 
suffices to record that deputations or representatives have 
been sent by countries in every part of the world, including 
Japan, Sweden, Poland, Holland, Belgium, Canada, Brazil, 
Australia, the Argentine, Rumania, France, Tasmania, 
Peru, and Greece. | 

Not so long ago a subject for jest, fear, and wonder, 
aircraft has to-day become a definite factor in methods of 
transportation, and the collection of flying machines and 


component parts displayed at Olympia is at once educa- — 


tional and unique. In the course of a speech at the opening 
ceremony, Major-General Sir F. H. Sykes, Controller- 
General of Civil Aviation, said: ** We have conquered the 
air, and our immediate task is to exploit our victory 
in the interest of commercial development." Figures given 
by the General for the first year of civil flying were :— 
Number of flights, 38,954; mileage flown, 734,200 ; 
passengers carried, 70,000 (only one met with a fatal 
accident); goods carried, 116,498 Ib.;  aerodromes 
licensed, 114 ; machines registered, 519. Up to the end 
of March last, over £200,000 worth of importe and exports 
were carried by air between this country and the 
Continent. 

The exhibition is divided into three sections :—(A) Air- 
craft ; (B) aero engines; and (C) propellers, models, com- 
ni and accessories. Kinematograph displays and 
ectures are given daily by arrangement with the Royal 
Aeronautical Society. In the main hall some 100 
exhibits are on view; of these, 10 firms display accessory 
electrical apparatus, as follows :— 


BRITISH THOMSON-HovusTON Co., LTD., Rugby.—Several types of 
magnetos as used during the war, shown in the form of sectional 
models, and actually operating at high and low speeds. A 
number of Mazda electric lamp bulbs, and Fabroil" noiseless 
pinions and gears. : 

Brown BROS., LTD., London.—Eleotrically-heated clothing, 
instruments, lamps, generators, wire, switches, and other 
accessorics, 

MARCONI'8 WIRELESS TELEGRAPH Co., LTD., London.—Airoraft 
and portable wireless telegraph and telephone installations and 
apparatus, and a marine type direction-finding outfit. 

RiPAULTS, LTD., Lomdon.—''Oleo" sparking plugs for aero 
engines. and electrical accessories. 

AUTOMATIC TELEGRAPH Co., London.—The  ''One-Lever " 
automatic wireless transmitter, which will be described and illus- 
trated in a later issue. 

Mr. A. E. PARNACOTT, London. -- Electric cable terminals, 
sparking plugs, and a sparking-plug testing machine. 

Simms Motor Units (1920), LTD, London.—High-tension 
magnetos of various types ; sparking plugs, “Vernier” flexible 
magneto couplings, and magnetic petrol gauges. ` 

NoRTH & Sons, LTD., Watford.—Magnetos and revolution indi- 
cators for aero engines. 

TELEPHONE MANUFACTURING Co. (1920), LTD., London.—Inter- 
communication telephones of many types and sizes, including the 
" Laryngaphone for mine-reacue and aviation purposes, and a 
number of accessories. 

8. SMITH & Sons (MOTOR ACCESSORIES), LTD., London.—Types 
of aero models of K.C.G. sparking plugs and M-L magnetos. 

ROBINHOOD ENGINEERING Wokks, LTD., London.—Sparking 
plugs of the K.L.G. type and precision tools of various kinds. 

The historical exhibit in the annexe is loaned by the AIR-CRAFT 
DisPOSAL Co., LTD., London, and includes a number of different 
types of complete machines together with engines, equipment, and 
accessories, all of which are for disposal. This company holds 
large stocks of electrical acceasories of many different makes and 
types, such as magnetos, parking plugs, accumulators, instruments, 
telephones, &c., samples of which are on view. 


THE AIR MINISTRY'S section is accommodated in the gallery, 
which is given over to the technical departments of the R.A.F. 
The section comprises models; devices for ensuring safety and 
reliability ; testing of aircraft, materials and accessories ; instru- 
ments; wireless telegraphy and telephony ; medical testa ; meteoro- 
logical apparatus, ko. In the testing sections interesting electrical 
methods and instruments are on view. The Shakespeare" 
permeameter tests the gas-tightness of fabric; as the gas permeates 
through the material it comes in contact with platinum wires, the 
resistance of which is thereby altered, causing the flow of the 
electric current through them to alter. From these variations it 
is possible to calculate the amount of gas that escapes through the 
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fabric in a given time. An electric muffle furnace for the heat 
treatment of amall specimens, an electric gyro turn indicator, 
and tests of thermionio valves, wireless telephone transmitters, 
receivers, and generators are shown. An X-ray apparatus is 
exhibited, together with samples of faults in materials and 
defective workmanship, which are not visible to the eye, but are 
detected by means of X-ray photographs. A number of magnetos, 
spark plugs, armatures, condensers, distributors, &c., are shown 
undergoing testa. In the Communications Section a 10-in. petrol- 
electric searchlight, navigation, recognition, and other forms of 
lights, together with wind-driven generators, and batteries, are 
shown. Finally, in the Wireless Section an aeroplane fuselage is 
fitted with a working wireless telephone outfit, the operation of 
which is demonstrated, and the instruments exhibited inolude a 
number of different types of transmitters, spark and continuous- 
wave cabinets as fitted in aircraft, tuners, amplifiers, receivers, 
relays, and other devices, some of which are of historical interest, 


LEGAL. ' 


TAE ASSESSMENT OF ELECTRIC MOTORS. 


According to the Scottish Press, the Valuation Appeal Court 
ou Saturday last decided a test case which rules over 2,000 
Glasgow appeals. 

The Assessor for Glasgow entered in the supplementary 
valuation roll a large number of electric motors owned and 
used by tenants for commercial purposes. 

The Valuation Committee decided that while the motors 
were machinery fixed or attached, in respect that they were 
plant for producing or transmitting first motive power, they 
175 not erections or structural improvements in terms of 
the Act. 

The Assessor appealed, and Court sustained the appeal, 
setting aside the finding of the Valuation Committee. 

The Court held that the motors were machines for producing 
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BUSINESS 


The " Electrical Review " Index.—The Index to Vol. 86 
of the ELECTRICAL REVIEW, which will shortly be printed, will 
be supplied only to those who, through the post, specially apply 
forit. To such it will be supplied for sixpence post free. Any 
reader or advertiser, at home or abroad, who requires a copy for 
binding or for other purposes, is asked to make early application 
0 s Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill, 

ndon, EC. 4. 


German Companies.— Under the style of the Mittel- 
deutache Stickstoffwerke A.-G. has been formed in Berlin a com- 
pany, with & capital of 60,000,000 marks, all but 4,000 marks of 
which has been subscribed by Government officials, The objects 
of the company are the manufacture and sale of nitrates and other 
chemical manures and products, in works already existing at 
Piesteritz, 

The great demand for, and the scarcity of, electrotechnical 
porcelain sinoe the end of the war, primarily occasioned by the 
insufficiency in the supply of coal, has led the producers and users 
to make common representations to the Government, with the 
outcome that a Regulation has been issued giving preference in 
export to moulded porcelain used in electric installations. This 
article figures in the State Goods List under the export No. 912 e. 


The V.D.E,—The Verband Deutscher Elektrotechniker 
(German Electrotechnical Union) will hold ite yearly meeting and 
. Electrical Week this year at Hanover, from September 23rd to 
29th. Some eight electrotechnical societies will take part. 
Numerous lectures will be given, and an exhibition of electro- 
technical novelties will be held. 


F.B.I. and National Expenditure.—Last week the 
Federation of British Industries sent to the Prime Minister a long 
and important communication on the subject of national 
expenditure and taxation. The Chanoellor's attitude has been that 
he was carrying out the Government's decision in adhering to a 
Programme of taxation necessitated by the Government's scale of 
expenditure. As taxation cannot be reduced until expenditure 
falls, the F.B.I. has offered its criticisms, and suggested directions 
in which eoonomy might be effected. A Financial Council, sitting 
under the chairmanship of the Chancellor of the Exchequer, is 
Proposed, its membership consisting of independent men selected 
for their wide financial or business experience, assisted by the 
wnior permanent officials of the principal Government departments. 


Australla.— H. M. Trade Commissioner at Sydney reports 
that a local company desires to undertake the sole Australian 
hpi iode firm for electric wires and cables. The name 
and of the company referred to may be obtained by United 

manufacturers interested, on application to the Depart- 
meat of Overseas Trade, 


or transmitting first motor power, and were exactly com- 
parable to gas engines or steam engines; and that the fact 
that the motors could be removed without removing any 
part w the building, did not disqualify them from being 
assessed. 


WORKMEN’S COMPENSATION. 


IN tbe City of London Court, on Monday, Frederick 
Westley, quartermaster, Forest Gate, claimed compensation 
under the Workmen's Compensation Act against the Tele- 
graph Construction & Maintenance Co., Ltd., for an accident 
that happened to him on December 11th on the cable shi 
Colonia while lying off Enderby's Wharf, when he slippe 
and fell 40 feet into an ash boat. His spine and right lower 
ribs were injured, there was shock to the system, and other 
injuries. His earnings were £15 per month and provisions 
and quarters. : 

Mr. W. E. SiNGLETON, plaintiff's solicitor, said all he wanted 
was a declaration of liability. Westley was rejoining hia 
ship at full wages, and he had been paid all the compensation 
to which he was entitled. 'The underwriters had consented, 
but they did not think the present application should have 
been made. It was, however, inevitable. 

Judge ATHERLEY-JONES, K.C., concurred, and made a de- 
claration of liability, and gave the costa. 


BRITISH THomson-Hovuston Co., Lrp., v. CORONA LAMP 
. Works, Lp. 
In the Court of Appeal, on July 13th, this came on for hearing 
upon the appeal of the plaintiffs from the judgment of Mr. 
Justice Sargant. The hearing was adjourned. 


MancoNi's WIRELESS TELEGRAPH Co., LrD., v. HAMILTON. 


It has been arranged that this action shall be down for hear- 
ing on July 98th, in order to meet counsel's convenience. 


NOTES. 


Address Required. — Messrs. Cook & Co, who 
sent us an inquiry regarding voltmeters and ammeters, are 
requested to forward their full address to enable us to reply.  ' 


Company Registrations.—In their table of company 
registrations at Somerset House between January lst and June 
30th, 1920, Messrs. Jordan & Sons, Ltd. give the following 
figures: 


Number, Capital. 
Electric, gas, &c. ... 880 .. 116 23,450, 200 
Engineers ... Es sais .. 288 8,679,800 
Telephones ... 8 ee 7 6 1,622,000 


Inquiry from Turkey.—The Commercial Secretary to 
the British High Commission at Constantinople (Capt. C. H. 
Courthope Munroe) in a recent dispatch states that he has received 
an inquiry for the name of a United Kingdom manufacturer of 
telephones with magnetos, all telephone accessories, telephone 
wires and an exchange of 500/600 lines ; also electric bells, wires, 
batteries, &o. The inquiry is from the Concessionaire of the tele- 
phone system at Samsoun (Asia Minor) Correspondence and 
catalogues should be addressed to the British High Commissioner's 
Revresentative at Samsoun, under cover to the Commercial Seore- 
tary at Constantinople. 


Our Trade with Siam.— During the year ended March 
let, 1914, the importa into Bangkok direct from England included 
£22,768 of electrical goods and apparatus. The Acting Oonsul- 
General at Bangkok in a report on the commercial situation in 
Siam at the end of 1919 mentions that the war has led to a cessation 
of supplies from the United Kingdom, of carriages, cars, electrical 
goods and apparatus, &c. It is thought by some that Japan will 
retain ita hold principally upon the cheap lines, of which Germany 
had a virtual monopoly in the past. American competition is 
more to be expected, says the Acting-Consul. The American 
exporter is learning to understand Eastern markets every day. 
"A Bangkok importer of iron, steel, and machinery, is more 
apprehensive of future competition from German than from 
American sources; he notices that the Germans are already 
endeavouring to come into the Siam market again, and he points 
out that the present low exchange value of the mark is all in their 
favour.” At even prices the most Asiatic traders prefer British 
manufactured goods to those of any other nationality, but that 
does not absolve the British manufacturer from the necessity of 
putting forth every effort to meet foreign competition. 


J. and P. Branch at Sydney.—MxssRs. Jounson AND 
PHILLIPS, LTD., have opened a new depót at Sydney (212, Clarence 
Street), as their Australian headquarters. Their business in 
Australia is under the oontrol of their branch manager, Mr. E. A, 
Kingsley, who oarries large stocks of cables, wires, &o., at the 
address stated. 
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Foreign Trade.— June Fiaures.—The following are 


the values of imports and exports of electrical goods and machinery 
in June :— 


` June. Ine. or 6 mont lis. 1920 
1920, dec. Inc. or dec. 
IMPORTS. £ £ £ 
Electrical goods, £o. ... 124.372 + 48,020 — 71.679 
Machinery owe „ 1,717,897 + 670,011 + 1,638,355 
EXPORTS. 
Electrical goods, &c. . . 1,212,360 + 722,628 4 3,089,212 
Machinery sss . 5,026,283 -F2,577,150 ＋ 11,929,518 
RE-EX PORTS, 
Electrical goods, o.. 10,269 + 5.500 + 13.959 
Machinery 159,920 + 87.270 + 437,266 


Electrical Fittings Trade in Italy.— According to a 
report by H.M. Consul at Turin, while the demand for all kinds of 
electric fittings continues large, conditions have changed much of 
late, as various local companies have been formed for the manu- 
facture of these goods. Among the new concerna may be 
mentioned Cinzio Baroai, of Milan, with a capital of 2,000,000 lire, 
for the manufacture of electric heating and cooking apparatus. 
The market is consequently overrun with these goods, and British 
manufacturers will have strong local competition to meet. Atthe 
same time, however, there is a great scarcity of all kinds of good 
electric light fittinga. which will take a long time to satisfy. 
French, German, and Swiss competition will have to ba reckoned 
with as soon as production permits. and several newly-eatablished 
companies in Milan are preparing to meet the demand. There is 
also some importation from the United States. Spain, and Japan. 
When, as now, the aupp!y is not equal to the demand, everything 
sella as quickly as it arrives. Otherwise, the trade is Jargely of a 
sea*onal character. It slackens during the early summer, but 
revives again in August for inside plants and in the spring for 
outside plants. The best means of trading is through a British 
export house with local branches, travellers. &c.. or through 
locally-established Italian concerns. The most essential point is to 
offer goods ready for early delivery, which will find a good market 
provided prices are moderate. Payment is generally effected on 
receipt of the goods, or at 30 to 60 days after the date of the 
invoice, Card boxes for small articles and wood boxes for the 
larger are recommended, the cost of the packing cases to be paid 
by the buyer. It is always better to give prices ci f. Genoa, if 
possible. National or local regulations affecting types of goods 
offered can be ascertained from the appointed officers of each 
district. While restrictions are not, as a rule, severe, there is, 
however, a Government monopoly on the sale to the public of 
electric bulbs, which are subject to a tax of 25 per cent., plus an 
overprice varying according to the power and quality of the bulb. 


Switching Examinations,— We have received from 
Messrs. A. P. LUNDBERG & Sons. Pioneer Electrical Works, 
477-489, Liverpool Road, Holloway. N.7, copies of their lateat 
preliminary, intermediate and advanced examination papers in 
electric light wiring and switching, as well as a pamphlet 
describing these tests. We are told that about 300 papers sent in 
for the last competition are at present being examined. Since the 
inception of the scheme in 1913 up to June, 1919, 371 preliminary, 
439 intermediate, and 214 advanced certificates have been awarded 
to entrante. The &ward of money prizes. which was discontinued 
in 1916, has now been reinstituted, and besides increasing the 
number of these prizes, Messrs, Lundberg have doubled their 
value. 


The Trade Position in Peru.— A report on the finance, 
industry, and trade of Peru at the close of the year 1919 has been 
issued by H.M. Stationery Office. It was prepared by the Com- 
inercial Secretary to the Legation at Lima. It contains, among 
other information, tabulated statistical material relating to the 
import and export trade from 1908 to 1918. There is a great 
demand for all British-manufactured articles. The country waa 
denuded of supplies during the war. It is suggested that a 
valuable foundation for future trade could be established if it were 
possible for British manufacturers to devote a certain percentage 
of their output to export. It is clear that if export trade is 
neglected, an opening is left for competitors to establish themselves 
at a very favourable moment. Competition in foreign producta, 
very largely from the United States, and to a small and increasing 
extent from Japan, was very great during the war; in fact, from 
1913 to 1917 by far the greater part of the import business was in 
American producta, The effect of this need not be permanent, 
and given maintenance of standard in production and methods, 
there is no reason why Great Britain should not again occupy the 
same trade position as belore the war. American goods are, 
generally speaking, lower in price than British, but the quality is 
also inferior. The market is, however, getting accustomed to 
American prices and quality, and unless British goods appear 
promptly, and on a closely competitive basis, a certain amount of 
trade may be permanently lost. The question of representation 
in the market dependa largely upon the business. There are a 
number of strong and old-established British merchant houses 
having offices in Peru and in London. and a number of British and 
Peruvian commission agents. If inquired of, the Commercial 
Secretary at the Leg ation will be pleased to make suggestions on 
auch matters. A considerable number of public works are under 
consideration by the Government, but nothing definite has been 
decided, and no tenders have been called for yet. If political con- 
ditions remain stable, and the country continues prosperous, it is 
thought that many of these schemes may be worth examination. 


Book Notices.— Who's Who in Engineering. 1920-1921. 
Annual. Edited by J. E. Sears, C. B.E, M.A., A. M. LO. . London: 
Compendium Publishing Co. 25s. net.— This is a very oreditable 
attempt to develop the Who's Who" principle on practical lines, 
80 as to cover the engineering profession. It is not pretended that 
the collection is complete; that will become poesible with later 
annual editions, and, as omissions are remedied, a shortening 
process may become essential, unless the work is to reach very 
bulky proportions. The ‘Personal and Professional” Section 
occupies about 240 pages; others relate to engineering institutions 
and societies, centres of technical engineering training. trading 
and research associations, companies and firms in the engineering 
and allied trades, an index to manufactures, &o. To produce a 
complete guide to all these persons and organimations is an 
ambitious undertaking, and the work has great possibilities. The 
general get-1p and appearance are very satisfactory. 

‘“Magnetos Simply Explained." Zhe Bodel Engineer Series 
No. 42. By F. H. Hutton. (67 pp) London: Percival Marshall 
and Co. Price 9d. net.—This is described as a practical guide to 
the construction, management and uses of the modern magneto,” 
and. starting at the principles of the magneto, it deals successively 
with manufacture, correct usage, and the * Inductor” magneto. 
Special types, combinations, and accessories are then described in 
detail. and, finally, typical standard devices are dealt with. The 
photographic illustrations are good, and many diagrams of 
connections, &c., are included. 

" Repairs to Boilers and Engines by Welding." (23 pp) 
Manchester: The National Boiler and General Insuranoe Co. 
Price ls. net.—The introduction to this volume presents notes on 
the several welding systems in present-day use. Various examples 
of boiler repairs follow, in which methcds best suited to each 
particular type of weld are described. These examples include the 
building-up of flanged seams of tlue tubes, repairing fractures in 
chimney tubes and cast-iron sectional boilers. Repairs to gas- 
engine cast-iron parte are also described. 

" Inter-Imperial Communication Through Cable, Wireless, and 
Air.“ By Sir Charles Bright, F.R.S.E, &c. (15 pp) London: 
Fleetway Press.—This is an abstract of a paper read before 
Section F of the British Association, on September 12th, 1919. 

“Die Wirtschaftliche und Technische Bedeutung des Elek- 
trischen Antriebes für die Textilindustrie,“ (55 pp.), 3s.. and Die 
Amerikanisierung Europas : Kritische Beobachtungen und Betrach- 
tungen (91 pp.) 2s., by Gustav W. Meyer. Bodenbach : Tech- 
nischer Verlag. 

“The M. & C. Apprentices’ Magazine.” Vol. IV, No. 14. (60 pp.) 
—The Summer Number of this magazine is up to its usual high 
standard. The articles are well written and illustrated, as well as 
being numerous. 

"Twelfth Annual Report of the Hydro-Electric Power Commis- 
sioners of the Province of Ontario for the Year ended Octobr 31at, 
1919.“ Vol. I. (287 pp) Toronto: A. T. Wilgress. 

"Report on Hydro-Electric Railways to the Hydro-Electric 
Power Commission of Ontario" By W. 8. Murray, Consulting 
Engineer, New York. (15 pp) From the Commission. 

Installation News.“ New Series No. 4. July 1920. Birmingham: 
Simplex Conduits, Ltd.—The latest number of this interesting 
quarterly publication includes notes on the manufacture of 
conduit, on the Plexsim " electric iron, and also a table of new 
cable standards. 


Strike.—Simultaneously with a dispute affecting 4,000 
building trade operatives employed by the Port of London 
Authority, some 500 electricians at the port were, last week, also 
on strike owing to the refusal of the Ship Repairers’ Association 
to pay the district rate of 2s. 3d. an hour. 


Annual Outings.—The employes of MEssns. LAURENCE, 
Scorr & Co., Norwich, went for their annual outing last Saturday 
week. Dividing into four parties, they journeyed to Yarmouth 
by road and rail; to London: or by char-à-bancs to Lynn and 
Hunstanton, A most enjoyable day was spent, and thanks were 
accorded to the firm for the generous financial support. Thedetail 
arrangements were excellently carried out by the various committees. 

The employéa of Messrs. MANN, EGERTON'8 electrical depart- 
ment, Norwich, held their annual outing (the first since 19140 on 
Saturday last. The party trained to Wroxham, and boarded the 
motor launches Osprey and Blossom, at Messrs. Lloynes's quay, and 
enjoyed a pleasant trip to Acle Bridge Hotel, where luncheon was 
served. A few musical items were rendered, prior to leaving for 
" Ludham Dog” for tea. After Mr. Cowell had proposed a vote of 
thanks to those responsible forthe arrangements, and some farther 
musical items, the journey to Wroxham was resumed. 

On Saturday last the staff and employés of Messrs. BUBDETTE 
AND Co., LTD., of Blackfriars, went for their annual outing by 
char-à-bancs to Brighton. Luncheon was served at Ye Olde 
Barne." 


Patent Office Report.— Last year the number of appli- 
cations was 32,853, the largest on record ; complete specifications 
filed numbered 15,922. Applications from abroad numbered 1,320, 
and under the International Convention, 2,661 applications were 
made. : 


E.P.D,—In the House of Commons on Monday, Mr. G. 
Terrell moved the reduction of the Excess Profits Duty from 60 per 


cent. to 40 per cent., but the motion was defeated by 289 votes to 
117, majority 172. 


Dissolution of Partnership. —ALLEN & PARKES, manh- 
facturing electricians, 16, Summer Row, Birmingham,—Messre. 
A. J. Allen & B. J. Parkes have dissolved partnership. 
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Trade Annonacements.— Messrs. Docker BROS., LTD., 
have removed their offices and warehouse to 4 and 6, Moor Lane, 
Moorgate Street, E.C. 2. 

With reference to the Business Notioe in our issue of July 
2nd, entitled Shut Down," we are informed that a new company 
has been formed, and is being registered under the title of TODMAN, 
RYALL X Co., LTD., of 17, Victoria Street, S. W. I. for the purpose 
of purchasing the designs, jigs, tools, gauges, and goodwill of the 
dynamos and motore previously manufactured by Messrs. Arthur 
Lyon & Wrench, Ltd., at Willesden Junction, and it has been 
arranged that production will continue without a break. 

Tas TUDOR ACCUMULATOR Co., LTB., are removing their offices 
as from July 19th, to 3, Norfolk Street, Strand, W.C. 2. 

Mr. T. H. Day, who was representative of the Edison Swan 
Electric Oo. for about 18 years, is shortly joining the Newcastle 
branch of Messrs. Albert Lee & Co., Ltd., of 8-9, New Zealand 
Avenue, London, E.O., as representative. 

Messes. NEWTON & WhRiaHT, LTD., announce that their 
business is now carried on at their works address, 471-477, 
Hornsey Road, N.19, which has become the head office. An 
arrangement has been concluded with MksSRS. ALLEN AND 
HANBURY8, LTD, by which they. become selling agents in the 
London area for Messrs. Newton & Wright, Ltd., and also in 
certain parts of the United Kingdom. Messrs. Allen & Hanburys, 
Ltd, are taking over the electro-medical showroom and staff at 
72, Wigmore Street. W., until recently occupied by Messrs. 
Newton & Wright. Ltd., but Messrs. Newton & Wright, Ltd, 
will also have free access to the showrooms, and one of their 
directora will attend there by appointment. 

MESSRS. WILSON-WOLF ENGINEERING Co., LTD., of Bradford, 
hare appointed Messrs. Pooley & Austin, of 34, Broad way, West- 
minster, S. W. I, as their sole agents for London and district, and 
Mr. L. R. Erlynne is no longer their representative. The company 
have completed the reorganisation of their works, aud are con- 
eentrating on the mass production of fractional H.P. motors of 
their new 1920 ball-bearing patterns (Pr to 1 H. P.), leaflets relating 
to which have been received. 


Cancellation of Orders.—The following notice appears 
in the Bulletin of the Federation of British Industries for the 


current week :— 
Cancellation of Orders. 


The Federati n has received complaints from various trades of 
the cancellation of orders for goods by both home and overseas 
buyers. 

Ia order to gauge the extent of the evil, and to consider what 
steps should be taken to remedy it, it is necessary that the fullest 
information should be in our possession. 

Those of our members who have had orders cancelled are 
requested to write to the General Seoretary of the Federation, 
giving all relevant facta. 


Company Liquidations.—NoRMAN JouNson & Co., LTD., 
Enfleld, electric lamp manufacturers. — The oreditors interested 
herein were called together recently at the offices of Messrs. 
Greenhalgh Sharp & Co., I.A., 16, King Street, Cheapside, E. C., 
when it was reported that the shareholders had passed resolutions 
for voluntary liquidation, and had appointed Mr. J. K. Garioch to 
act as liquidator. Mr. Garioch submitted a statement of affairs 
which showed ranking liabilities of £865, with net assets of £1,28). 
The issued share capital of the company was £3,300, and as 
regarded the contributories there was a deficiency of £2,884, 
although there was a substantial surplus so far as the creditors 
were concerned, The company was registered in August, 1919, 
with a nominal oapital of £6,000, and took over the business 
previously carried on at Baker Street, Enfield, by Messrs. N. Johnson 
and E. J. Hawkins, under the style of N. Johnson & Co. The 
purchase price was fixed at £2,000, which was discharged by the 
issue to the vendors of fully- paid shares. The vendors were 
appointed joint managing directors at a salary of £6 per week. 
Mr. N. Johnson resigned his position as a director last September, 
and Mr. O. C. Gardner was a pointed to a seat on the board in 
February last. The latter b.. received 800 shares which were 
subscribed for in cash, while 5.0 shares were allotted to Mr. 
Hawkins for cash. Trading and profit and loss accounts prepared 
aa at December 31st last had disclosed a loss on the trading of 
£187. Since that date there was a further loas of £364, while 
nearly £600 had been expended on experimental work. After a 
short discussion, a resolution was passed confirming the voluntary 
liquidation of the company, with Mr. Garioch as sole liquidator, 
and an advisory committee of the creditors was also appointed. 
The following are creditors :— 


Newsore & Son, Ltd., W. .. £68 
West & Soos, Ltd., J. T .. 60 
Walsall Electrical 'Co. 53 
Pearce, Wm., md E. Cutler, Ltd. 47 


Davis & Timmins, Ltd. £1 

National Metropolitan Electrio 
Power District Co. ča 

Siemens Bros. 5 Works . 18 


Senior & Co., T. W.. à oe 47 Warden & Co., 

Retle^to Metal Co., Ltd. .. eo B2 Young, Ltd., T. ^w. .. 90 
Tbe Efandem Co., Lu... .. 28 Engineers Universal Bupply .. 16 
Farmer & Co... is .. 980 The Bright Co. zt .. 18 
Adams, Geo. 925 9 .. 27 Holdway & Co., E. W. 23 ee 19 
Sturla & Sons, H. C. T .. 24 Toms, P. 25 ,. 14 
Deita Metal Co., Ltd. o 23 


J. HoP&tNsoN & Co, LTD. Winding up voluntarily for purposes 
of reconstruction. Creditors should send the usual particulars to 
the liquidator, Mr. C. E. Hobson. Britannia Works, Huddersfield, 
by July 3let. Meeting, August 26th. 


Rotherham Council and the E.T.U.—The action of the 
Electrical Trades Union was strongly criticised at a meeting of the 
Rotherham Town Council on Wednesday last week. The Electric 
Light Committee reported the receipt of a letter from the Union 
on the question of electrical work installed by men who had 


apparently not the qualifications of an electrician, stating that 
cable jointers would refuse to connect up the service to any 
installation installed by cheap non-Union labour, or installed 
by plumbers. The Committee recommended that a deputation 
from the Union be asked to attend before it to discuss the matter. 

Councillor Green, who commenced a discussion on the communi- 
cation, moved as an amendment that the following words be added to 
the recommendation: —“ And that they be informed that the Cor- 
poration would not permit the Electrica! Trades Union or any other 
Union to decide what installations shall or shall not be connected 
with the electrical service." He (Mr. Green) said the attitude of. 
the Union was most surprising. He suggested that action of this 
sort was in the nature of the Soviet system, also that the members. 
of the Electrical Trades Union should themselves pass an examina- 
tion before they were employed. The Corporation had a aystem of 
registration for plumbers, and he thought it might be advisable to 
apply & similar principle to the electricians. The Mayor (Coun- 
cillor W. G. Bingham) did not think it was necessary to move an 
amendment. The feeling of the Committee was that they had 
nothing to do with the question of who wired private houses, as 
that was work that was undertaken by tradespeople. 

After further discussion, the Mayor again asked Councillor Green 
to withdraw his admendment, which he agreed to do; the recom-. 
mendation of the Committee was then adopted. 


Catalogues and Lists.—Muessrse. Davip SHANKS & Co.. 
LTD., Denmark Street, Birmingham.—4A profusely illustrated and 
fully priced catalogue of electric light fittings (98 pp.), dealiog with 
pendants, brackets, standards, ships fittings, lanterns, aro lampa, 
signs, &c. 

MEssRS. FALK, STADELMANN & Co., LTD., Efeaca Electrical 
Works, 83, 85 and 87, Farringdon Road, E.C. 1 Catalogue Ed it ion 
No. 444. A bandsomely produced list of electric light fittings. 
The list, which is fully illustrated and prioed, covers a wide field, 
and includes brackets, shades, Louis Quatorze period designs, 
statuettes, &c. 

TAE NEWMAN ELECTRICAL Co., 64, Newman Street, W. 1.— 
Leaflet dealing with ‘‘Nuco"’ artistic fittings for semi-indirect 
lighting. Priced and illustrated. 

BgRiTisH INSULATED AND HELSBY CABLES, LTD., Prescot and 
Helsby, Lancs.—An illustrated list (12 pp.) of accessories for use 
in connection with the Prescot” wiring system, including wire, 
joint-boxes, sealing ends, &c. Fully priced. List No. P 162, 
& priced catalogue of aluminium, copper, lead, tin, and special 
" Prescot alloy fuse wires for currente ranging from 5 to 300 
amperes. 

Messrs. DowNES & DAVIES, 1 ani 3, Stanley Street, Liverpool.— 
An eight-page list of Xcel" domestic electrical appliances, 
including kettles, cookers, suction cleaners, &c. Well illustrated 
and fully priced. 

MESSRSS. THOMAS BROADBENT & Sons, Lro., Central Ironworks, 
Huddersfield.— Photographically- illustrated leaflet, showing appli- 
cations of an automatic centrifugal clutch for machines requiring 
a large starting torque with minimum current consumption. 

Messrs, THOMPSON & Co. (agents for the Société Genevoise 
d'Instruments de Physique), 48, Watling Street, E C. 4.—Prospectus 
No. 281, dealing with Rex " single-phase A. C. meters. Illus- 
trated and priced. 

THE ELECTRICAL APPARATUS Co., LTD., Vauxhall Works, South 
Lambeth Road, S. W. 8.—Leaflet B. 220. An illustrated description 
of D.C. control panels for 100-250-volt motors up to 6 H.P. for 
marine use, with prices. 

THE MACINTOSH CABLE Co, LTD., 22 and 23, Jewin Street, 
E.C. 1.— Catalog ue Section 1 (35 pp.). A fully-priced list of rubber 
cables, flexibles and bell wires. Catalogue Section 4 (176 pp.) 
illustrating and describing feeder pillars, joint, boxes and jointing 
accessories. Both lists consist of separate detachable sheeta or 
leafleta. 


Medal Award.—Tzx Arora Co., Loughborough, informs 
us that the Arora apparatus, at the first exhibition at which it has 
been exhibited, has secured the highest medal award given for that 
class —namely, electric fires and cooking apparatus. The company's 
agents for Holland —Messrs. De Goede & Huf, of Amsterdam —etate 
that Arora apparatus obtained the silver medal at the International 
Exhibition at the Paleis voor Volkevlyt, which wss the highest 
award, as the gold medal was destined for other articles. 


Bankruptcy Proceedings.—lvoR James Hopson and 
BasIL HOWARD NEWMAN (trading as Hodson & Newman), elec- 
trical engineers, 85, Queen Street, Exeter.—The public examination 
of these debtors was held on July 8th, at the Castle, Exeter. 
Acoording to the debtors’ statement of affairs the liabilities 
amounted to £745, and assets amounted to £225, thus disclosing a 
deficiency of £520. The examination was adjourned. 


Annual Holldays.—The works and offices of MESSRS. 
Hiees BROS., Birmingham, will be closed from July 30th to 
August 9th for the annual holidays, and correspondence will not 
be attended to during that period. 

The works of BROMELL PATENTS Co., LTD., Glasgow. are closed 
from yesterday until Wednesday, 28th inst., and the offices until 
Tuesday, 20th Inst., for the Fair Holidays, 


Electricity to the Rescue.—The gas strike broke out in 
Manchester on Friday. In the afternoon of that day Mesars. 
Simplex Conduite, Ltd., had & motor lorry loaded up with firet 
aid, in the way of electric kettles, and on the road to the stricken 
city. By Saturday morning, Plexsim kettles were finding a ready 
sale among Mancunians, some of whom are now learning for tha 
firat time that, for many purposes, gas is à back number, 
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LIGHTING AND POWER NOTES. 


Accrington.—ExTENSION ABANDONED.— The Corporation 
states that it cannot see ita way to supply electricity for lighting 
to the neighbouring town of Huncoat, having regard to the capital 
eost involved and the small revenue to be obtained. 


Argentina.—CoMPANY REPORT.— Some interesting figures 
are given in the annual report of the Société d'Electricité de 
Rosario, the headquarters of which company are in Brussels. The 
total receipts last year showed an increase not only over those of 
1918, but, as 'contrasted with 1915, the advance is no less than 
50 per cent. In connection with the supply of electricity to 
private houses, which is now 80 per cent. greater than in 1915, the 
report refers to the rapid way ia which domestic electrical 
appliances, notably electric irons, are being adopted, these being 
now used even in the most modest households. The consumption of 
energy by business houses inoreased by 272,000 KW.-hours during 
last year, and even greater progress is expected during the current 
12 months. The energy supplied for power purposes went up to 
the extent of 33 per cent., while the quantity supplied to the 
Compagnie Générale des Tramways de Rosario advanced from 
5,100,000 to 5,435,000 Kw.-hours. Altogether, the company is now 
giving a supply to 21,630 clients, as against only 1,284 in 1915. 
Although the receipts show a large increase, the working expenses 
have also been much heavier. Owing to the great difficulty 
experienced with regard to the supply of ooal, during the year 
33,621 tons of wood, 11,124 tons of bran and other miscellaneous 
material, and 7,603 tons of petroleum were purchased. The total 
production of the generating station of the company during 
last year amounted to 29,812.600 KW.-hours, an increase of 
2,818,200 Kw.-hours, or approximately 10 per cent. over 1918. 


Batley.— TEAR'S WORRNG.— The loss on the electricity 
undertaking for the past year was £300, as against £2,000 for the 
previous period. 


Canada.— The Times states that the dispute between the 
Ontario Hydro-Electric Power Commission and the men engaged 
on the Chippawa Canal has been settled. 


Canmock.—BuLk SuPrPLy.—The Electricity Committee 
of the Urban District Council has met a deputation from Wolver- 
hampton Corporation, in connection with a supply of electricity. 
It is anticipated that Cannock will be able to obtain a supply of 
electricity in bulk from Wolverhampton, and that arrangements 
may be made to sell this at the same rates as obtain in Wolver- 
hampton. 


Chippenham.— PUBLIC Licutina.—The Town Council 
has accepted the tender of the Electric Supply Oo. for public 
lighting at 64d. per unit, plus an annual charge for maintenance 
of lamps. 


Chirk.—ELEOTRIO LIGHTING SCHEME ABANDONED.— 
The Urban District Council has decided to proceed with negotia- 
tions for the purchase of the local gas works at a suggested cost of 
£1,640, instead of installing electric lighting. 


Cleckheaton.— Loan.—Borrowing powers for £9,000 for 
extensions of electricity works in the Moorend district are being 
applied for. 

YEAR'S WORKING.—The electricity undertaking figures for the 
year ending March 31st last showed that whereas at the end of the 
period 1918-19 there was a deficit of £1,625, last year there 
was a net profit of £383. This!represented a working profit; the 
sale of old plant, &c., had resulted in additional profits being made. 


Continental, —NonwAY.—The average cost of harnessing 
water power in Norway is at present kr. 700 or $194 per kw. The 


expenditure thus amounts to $19.40 per KW.-year, and this price : 


is calculated to cover amortisation, interest, kc. In some cases, 
where it is necessary to convey the current over a long distance, 
the cost may rise to $50 per KW.-year, but even this is 
cheap compared with prices in the U.S.A. From 1910 to 1918 
the consumption of electricity for industrial purposes increased 
from 145,000 H.P. to 770,000 H. P., i.e., at the rate of 80,000 
H.P. per annum, or 130 per cent. in all. During the same period 
domestic requirements increased from 68,000 to 210,000 H.P., i.e., by 
210 per cent. At the lowest estimate, the Norwegian resources in 
water power amount to 7'5 mill. H.P., or 3,020 H.P. per 1,000 of the 
population, as against 1,050 H P. in Sweden and 290 to 540 H.P, in 
the U.S.A., also per head. The total amount of water power 
actually harnessed in Norway at the present time is 1°26 mill. H P., 
or 0'5 H.P. per head, while in Sweden, where the resources are 
approximately 6 mill. H.P., 1°10 mill. H.P, is harnessed, or 0'2 H.P, 
per head. The corresponding figures for the Pacific Coast States, 
1.6. Washington, Oregon and California, are 0°19 per head of the 
total population of 5 mill, the amount of water power harnessed 
being 940,000 H.P. Economic Heview. 

AUsTRIA.—Employés of the Viennese municipal electric power 
stations have come out on strike owing to their demands for an 
increase in wages not having been met.— Times, 


Carnforth.—PusLi:c Licutinc.—The Town Council has 
decided to appro&ch the Thrislington Colliery Co. with & view to 
securing a supply of electricity for public lighting. 

Darlington.— TRANSFORMER PLANT.—The Town Clerk 


has been instructed to make application for sanction to borrow 
4 5, 000 for transformers for the electricity works, 


c REDUCTION CANCELLED.—It was announced at a recent Corpora- 
tion meeting, that the 10 per cent. reduction in power charges 
would have to be withdrawn on account of the increased cost of 
fuel and labour. The id. per unit rebate on lighting is to stand. 
The charge for lighting energy is still only 4d. per unit, as against 
34d. before the war. 


Douglas (Isle of Man).—Evectric LicotTine.—Eleciric 
light orders have been applied for by the Electric Light and Power 
Co., Ltd., and the Corporation. The scheme of the former is esti- 
mated to cost £100,883, and a maximum charge of lg, per unit is 


proposed, 


Dover. Domestic APPARATUS.—AS an experiment, the 
Town Council has sanctioned the expenditure of £100 for the pur- 
chase of electric cookers, to be let out on hire at a rental of 9s. 
per quarter. 


Dunblane.— ELECTRICITY SUPPLY.—A limited company 
is being formed locally to supply the district with electric light 
and power. 


Eastbourne.— ADDITIONAL LoAN.—The Town Council is 
applying for sanction to borrow £680, in addition to the £14,434 
already applied for, to meet the increased costs of labour and 
material. 


Edinbnrgh.— P wirCcuGEAR.— The Electric Lighting Com- 
mittee recommends the acceptance of estimates amounting to 
£68,000 for switchyear for the large new power station now under 
construction at Portobello. 


Glasgow.—ELectTRiciTy (SuPPLY) BiLL.—The town 
clerk in a report to the Corporation, points out that the compulsory 
purchase of the electricity undertaking provided for in the new 
Electricity (Supply) Bill, would affect the city adversely, and 
recommends that:—" In these circumstances, the Corporation 
respectfully submits that the Bill should not be passed into law. 
It appears that the powers conferred ou the Commissioners by the 
Electricity (Supply) Act, 1919, above referred to, to promote, 
regulate, and supervise the supply of electricity, are sufficient for 
the purpose of effecting any needed improvements, and, in any 
event, it submits that it is premature to proceed with the present 
Bill until the electricity districta have been determined, and an 
opportunity has been afforded for the submission of echemes, and 
for the ascertainment of the further powers, if any, that may be 
required.” 


High Wycombe.— OPPOSITION TO APPLICATION.—The 
Town Council has decided to oppose the application of the Electric 
Light Co. for permission to increase the maximum price of energy 
to Is. 2d. per unit from 9d., on the grounds ithat the company is 
over oapitalised. and that part of the plant is obsolete and preventa 
the economical generation of electricity. 


likley.—ExTENSIONS.—The District Council decided, 
last week, to purchase a Garratt engine and dynamo, estimated to 
cost £6 000, at Hackney Wick, provided that the Electricity Com- 
missioners approve the extensions to the works and sanction the 
borrowing of the money. Instructions were also given to the 
surveyor, in conjunction with the electrical engineer, to prepare a 
scheme for the extension of the present electricity works in Little 
Lane. 


Kirkcaldy. — YEAR'S WORKING. — The statement of 
accounts for the year ended May 15th last shows an income of 
£32,221, compared with £23,007 for 1918-19. The working 
expenses amounted to £25,223, as against £18,146, leaving a gross 
profit of £6,998 (£4,861). Payment of interest on loans, &c., left 
a net balance of £830, compared with £170 for the previous period, 


Maidstone.— Domestic APPARATUS.—The Town Council 
has received sanction to a loan of £1,000 for electrical apparatus, 
to be let out on hire. 


Manchester.— YEAR’S WonkING.— The annual report 
on the electricity undertaking for the year ended March 31st last, 
shows & total incomeof £1,197,199, as against £906,529 for 1918-19. 
The total of working expenses was £765,357, compared with 
£610,704, leaving a gross profit of (£431,842 (£265,825) distributed 
as follows :—Depreciation, £211,232; loan interest, £93,202; 
income tax, £39,714; rate relief, £68,207; and the remainder, 
£13,605, cancelled last year's deficit. 


Newcastle (Staffs.).— TEAR'S WonkiNao.—The annual 
report of the electricity undertaking for the year ended March 
3lat last, states that the sale of energy amounted to £6,285, an 
increase of 42,491, as compared with the previous year. The 
gross profit on revenue account was £2,207, against £1,383 last 
year. After payment of loan charges and other items, there 
remained a profit of £114, as against a loss of £286 in the previous 
year. 


New Zealand.— SourH ISLAND. — H. M. Trade Com- 
missioner (Mr. R. W. Dalton), in a recent letter, refers to the hydro- 
electric scheme which it is proposed to carry out in the Southlaud 
district of the South Island of New Zealand. As indicating to some 
extent the nature of the scheme, it is mentioned that the power is 
to be generated on Lake Monowai, and will be conducted to the 
boundaries of each of the towns in the area. It is the intention to 
supply the consumers direct in the country districts, while the 
boroughs and towns will have two alternatives —(«) the respective 
Borough Council or Town Board may purchase the power in bulk 
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and distribute the supply within its own boundaries; (b) the 
respective Borough Council or Town Board may permit the Power 
Board to distribute the energy within its boundaries, just as it 
proposes to do in the country districts. It is stated that within the 
área proposed to be covered by the scheme there are some 4,000 
farms, to each of which power will be supplied. A poll of the 
inhabitants was recently taken on the question of raising 
81,500,000 by loan for the purpose of carrying out the scheme, 
which resulted in an overwhelming majority in favour of the 
proposal It is understood that an endeavour will be made to 
negotiate the loan in question in the United Kingdom, one of the 
conditions being that the machinery required will be purchased in 
this country. 

THAMES VALLEY.—A majority of ratepayers in the Thames 
Valley and Hauraki Plains districts has decided in favour of 
borrowing the sum of £2,000 for hydro-electrio development. 


Richmond (Yorks).—ScHEME DEFERRED.— The proposed 
electricity scheme has been deferred for 12 months. 


Sabden.— WATER Power.—It has been suggested to the 
Burnley Rural District Council by the Sabden Parish Council that 
the latter's area could be economically lighted by electricity pro- 
duced by water power. The coat of gas in the neighbourhood is 
very high, standing at 6s. per 1,000 cb. ft. 


Sheffield. —Eectriciry CHARG:8.—4A deputation of 
representatives of local trade associations explained to the Elec- 
tricity Committee the reasons against charging for power and 
lighting at equal rates. It was pointed out that the lighting load 
factor was only about 6 per cent. compared with 40 per cent. for 
power. In reply to so-called “analogies” in the prices charged 
for other commodities, it was emphasised that electricity was 
generated and used at the same moment. The legal right of the 
Corporation to make this drastic alteration was queried, as contracts 
had been entered into over various terms of years. 


South Africa.— CAPE Town.—The Corporation has 
received two new Babcock & Wilcox water-tube boilers, and these 
are being erected by Messrs. Reunert & Lenz. A 1,000-Kw. 
Peebles converter is due to arrive, and a little later a 3,000-Kw. 
generator. The Corporation is also calling for tenders for a 
7,500-Kw. alternator and condensing plant to the specification of 
Messrs, Merz & MoLellan. 


Sonthport.—CoNTRacTOBS' PRoTEST.—The Southport 
and District Electrical Contractors’ Association has lodged a protest 
against the Corporation running an electrical showroom in competi- 
tion with the business of the members of the Association. In this 
connection it is interesting to note that at the meeting of the Southport 
Town Council, on July 6th, a resolution by the Electricity Com- 
mittee was endorsed, instructing the electrical engineer to present 
to the next meeting of the Committee & statement showing the 
income and expenditure in connection with the showroom for 
the past 12 months, setting out the amount of discount allowed to 
contractors, and to whom such discounts have been paid. The 
engineer has also been instructed to present a statement to the 
next meeting of the Committee, showing the number of wiring 
contracts at present in ioroe, the amounts outstanding, and the 
dates when the persons owing such outstanding amounts were last 
pressed for payment. 


Stafford, —ExTEN8IONS.—At a recent meeting of the 
Town Council, the Electricity Committee presented a report on the 
extensions now being carried out at the electricity works. The 
estimated cost of new plant, &c., was £56,150 15s., and £147,000 
was estimated as the cost of buildings, foundations, &c. With 
£7,085 for contingencies the total estimated expenditure was 
£77,935 15a, The Committee's report was adopted. 


St. Helens, —Loan SancTIONED.—The Town Council has 
received sanction to a loan of £2,958 for extensions to the elec- 
tricity works and £22,000 for sub-stations, mains, rotary converter, 
transformers, and switchgear. 


Torquay.—Evectricity SuPPLv.—The Town Council 
recently received a report of the conference in London regarding 
the Devon Electricity Supply Scheme. The Commissioners would 
not sanction any sub-division of the county for electrical admini- 
stration. The Council, however, was of opinion that the four 
centres previously suggested would be the better. A conference 
will be held in Exeter later on the subject. 


Warrington.— EXTENsIons DEFERRED.—Pending further 
consideration of the whole matter by the Electricity Commissioners, 
a extension of the Warrington electricity undertaking has been 

erred, 


Wolverhampton.— Mains ExTENSIONS.— The Council 
is applying to the Electricity Commissioners for sanction to 
borrow £30,000 for defraying prospective expenditure to be incurred 
In connection with the laying of electric mains, made up as 
follows :—General mains work, £20,000; and transformers and 
sub-station equipment, £10,000. 

The Electricity Committee has decided to purchase a 500-Kw. 

t turbo set from Mr. F. Gilman, of Birmingham, for 
the sum of $1,750. 


Worcester—At a meeting of the City Council, last 
week, the Electricity Committee reported a letter from the 
National Joint Board of Employers and Staff Members, urging 
that all undertakings should accept the findings of the Joint Board 
on all questions affecting staff members. The Committee resolved 


not to accept the findings of the Board, but to recommend thé 
Council to grant the following increases of salary, to date from 
July 1st :—Mr. K. Smith, chief assistant, from 4380 to £430; Mr. 
H. P. Waterhouse, mains superintendent, from £264 to £300; Mr. 
P. J. Addyman, station superintendent, £264 to £300; Mr. E. H. 
Hounslow, meter assistant, £222 to 4230; and Mr. A. W. Powell, 
shift engineer, £234 to £250, &o. The High Sheriff pointed out 
that the recommendation was brought to the Council in conse- 
quence of a communication received from the National Joint Board 
of Employers and Staff Members, submitting a acale founded upon 
the plant capacity, and not upon the output generated. The plant 
capacity was 4,650 Kw., and the present output was 2,000 KW. 
Having regard to the disparity between those two figures, the 
Committee felt that it was not justified in recommending the 
Council to adopt the scale. The recommendations were approved, 


TRAMWAY AND RAILWAY NOTES. 
Australla.— NEW SOUTH WALES.—The Railway Com- 


missioners report the following statistics of the Government tram- 
ways for the quarter ended March 31st last: Total income, 
£775,501, compared with £569,645 for the previous quarter; 
expenditure, £658,616, compared with £472,766. Thetotal number 
of passengers carried increased by 18,069,313 to 84,846,634. 


Bradford.— RENEwALS.— The Tramways Committee is 
recommending the Council to seek borrowing powers to the fullest 
extent possible for the renewals of the permanent way and rolling 
Stock, which are considered to be imperatively necessary. 


Continental, —BELGiUM.—The tramway service is at a 
standatill in the Charleroi basin, and the hauling at the ooel mines 
is threatened. Several municipalities are without light, and the 
railway stations and wholesale bakeries are deprived of current.— 
Economic Review, 

The report of the central section in the Belgian Railway Budget 
gives some interesting notes on the proposed electrification of the 
Belgian State Railways.. 

The scheme is to be carried out in three stages. The first stage 
will embrace the whole of the lines and stations connecting Brussels 
and Antwerp; the second, the Luxemburg and branch lines, 
including particularly the Marloie —Angleur- -Kinkem pois—Liége— 
Ans line and the quadrilateral Marbehan—Lamorteau—Athue— 
Autelbas ; the third, sections of the different lines radiating from 
Brussels; Brussels (Nord)—Ghent (St. Pierre) and Ghent (Bud), 
Brussels (Nord) —Louvain, Brussels (Nord)—Terveuren, Brussels 
(Midi)—Oharleroi, Brussels (Midi)—Braine le Comte and the Hal 
Enghien branch line, the Ouest de Bruxelles Circle. On the 
Brussels —Antwerp line it is first proposed to run 88 trains a day 
of & carrying capacity of 550, for travellers only ; this will involve 
the electrification of 87:3 km. of main and 15˙3 km. of secondary 
line, but when the entire first stage is completed 54 trains will be 
run in each direction at intervals of 20 minutes. The whole 
distance will be covered in 32 minutes, st an average speed of 
83 kilometres per hour and at a maximum speed of 90 km. per hour. 
Goods trains will be run at a speed varying from 17 to 45 km. per 
hour, On the Luxemburg line the passenger trains will be run at 
an average speed of 70 km. per hour, and at à maximum one of 
90 km. ; the goods trains at 40 km. and 45 km. respectively. On 
the basis of calculations made for the Brussels—Antwerp line, a 
saving of 25 per oent. in the coal consumption is anticipated.— 
Economic Heview. 


Darlington,— EXTENSION.—At a meeting of the Town 
Council on July 8th it was decided to carry out an extension of the 
tramway system from the Market Place to Feethams and Bank 
Top Railway Station at an estimated cost of £15,000. 


Doncaster. LOAN.— Borrowing powers are to be sought 
for £14,070 for the laying of a double track of tramway from 
Cleveland Street to a point opposite the Balby Laundry, plus the 
cost of widening Balby Bridge and overhead equipment. A 
plan is also being prepared for the widening of Carr House Lane 
with a view to an extension of the tramway system along this 
route. 


Halifax.—PaAnritawENTAnY BrLL.—By the passing of 
the Corporation Bill, powers are conferred upon the municipality 
to widen the tramway gauge to conform with that of neigh- 
bouring towns; permission is given to carry goods on the cars; a 
five years’ extension of time is given for many orders which were 
near lapeing ; and permission to increase the fares to a maximum. 


Kirkcaldy.—YEkaR's WORRKINd.— The total income from 
the tramways for the year ended May 15th, 1920, was £35,635, as 
against £28,060 for the previous period. Working expenses 
amounted to £25,949 (£19,695), leaving & gross balance of £9,686 
(£8,365). The net profit after payment of loan charges, &o., waa 
£3,720, as against £3,447 for 1918-19. 


Lancaster.—|)Iscussion on R&PORT.—The Corporation 
held a special meeting, on the 8th inst., to discuss the report of 
the expert (Mr. Fearnley, of Sheffield), and the chairman of the 
Tramway Committee (Councillor Wilkinson) indicated the poasi- 
bility of effecting economies to the extent of £300 per annum. 
By oonverting s number of double-deckers into single-deck 
cars of the pay-as-you-enter" type there will be a saving of 


80 THE ELECTRICAL REVIEW. 


[Vol. 87. No. 2,225, JULY 16, 1920. 


#25 per week in wages, £90 a year in tickets, £280 in repairs 
and maintenance. Mr, Patterson (the new tramway engineer) 
has instituted other economies which will save 4 550. By 19 
votes to 7 the report of the expert was adopted in principle, and 
the Castle Station line closed. 


Manchester.— YEAR'S WorKING.—The report on the 
past year's working of the tramway department gives the follow- 
ing results; last year's figures are shown in parentheses :—Total 
revenue, £1,586,863 (£1,369,609); total working expenses, 
4 1, 207, 231 (£969,391); gross profit, £379,632 (£100,218); bank 
interest, £18,862 (817,861); loan charges. «xc, £170,658 
(£167,653), leaving a net profit of £227,837 (£250,428), which has 
been distributed as follows: Renewals fund, £80,229; income 
tax, £35,717; and contribution in aid of rates, £111,891. The 
number of passengers carried increased by 31,106,711 to 
285,046,914. The average fare paid increased from 1:294 to 131 2d. 
per passenger. 


West Bromwich.— INEQUITABLE CONTRACT.—At a 
Council meeting on July 8th, at which the annual report of the 
electricity [undertaking was presented, it was stated that the 
question of supplying power for the tramways was becoming more 
serious, because the tramway company had a contract which 
acted unfairly. It paid ld. per unit, which represented a con- 
siderable loss, while much of the power was supplied outside the 
borough. That meant that the company, with a favourable agree- 
ment, was running its cars outside the town on energy for which 
it paid the Council less than half the cost of generating it. 
The Committee had endeavoured to get some alteration in the 
terms, but was unable to do so until the termination of the con- 
tract. 


West Ham.— MWAdkS.—Claiming that their wages com- 
pare unfavourably with the rates being paid in Croydon, II ford and 
Leyton, the employés of the Tramways Department are asking for 
a minimum rate of £2 78, 6d., rising in one year to £2 10s. plus a 
. war bonus of £1 14s. 


Wolverhampton.— YEAR’s Workina.—The total income 
of the Corporation tramways for the year ended March 31st last 
was £111,663. Against this was a total of working expenses 
amounting to & 89, 835, leaving a gross profit of £21,828; there was 
also a gross profit from the motor omnibus service of £376. After 
payment of taxes, loan charges, &c., the result was a balance of 
£13,330, transferred to the appropriation account. 


Wrexham,—CoMraNY's Protest.—At a Council meet- 
ing the chairman and manager of the Wrexham District Electric 
Tramways entered a protest against the growing competition of 
motor vehicles owned by private individuals, and promised the 
Corporation another £500 a year in respect of additional power 
taken if such competition werestopped. Sir Leonard Rowland said 
he did not believe in prejudicing the enterprise of small ownera for 
the benefit of & large combination. The matter is to be further 
considered at a special meeting. 


York.—Workina Losses.—It was reported at a recent 
City Council meeting that over £2,000 had been lost on the bus 
service in connection with the Tramways Department. TheCouncil 
was also told that the tramway syatem was not paying its way, 
and some scheme would have to be devised for increasing the 
revenue or diminishing the service. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.— WIRELESS Restrictions MopIri—eD.—The 
Federal Government has decided to modify, to some extent, the 
restrictions placed on the use of wireless telegraphy during the war. 
Subject to approval of the authorities, licences for the erection of 
wireless plant will be granted to Australian ships, to technical 
schools, and similar institutions, and to persons who desire to make 
use of wireless for instructional purposes and scientific investiga- 
tions. 

TELEPHONE INSTALLATION DELAYS.—It is stated that in Sydney 
alone there are now about 5,000 unsatisfied applications for tele- 
phone installations. The trouble is caused by a lack of materials, 
instruments, exchange equipment and such like, and the depart- 
ment has been expected to meet the ever-growing needs of a 
complex gervice without a sufficiency of capital. During tke last 
three years the minimum amounts asked for by the P.M.G. totalled 
£3,032,000, but he was only allowed £1,697,000, and owirg to the 
late dates at which the amounts were made available each year the 
programme of works was so seriously interfered with that it was 
not possible to take advantage of thesumsallotted so far as revenue 
items were concerned. These items consequently lapsed, although 
the commitment had to be carried forward until the following 
year, and be provided for out of the reduced sum allotted for that 
year. The last annual report of the department states that the 
delay and intermittent doling out of inadequate sums, apart from 
the systematic cutting down of the bedrock estimates of the depart- 
ment, is mainly responsible for the position existing to-day, 
which must be seriously accentuated in the immediate future. 


China. — WIRELESS TELEGRAPHY.—The scheme of link- 
ing up Pekin with the most distant provinces of China by wireless 
should now be well in hand, according to latest information, The 
Scheme embraces the erection of wireless stations at Urga and 


Kashgar, on the borders of inhospitable Turkestan (Chinese) with a 
third at Kobdo. A fourth station will be at Hami, in Mongolia, 
and it is the intention of the Chinese Government to have the Nami 
and the Kobdo stations and a fifth one in Sian-fu, Stenzi, Mongolia, 
working before the Urga and Kashgar stations are completed. 


Japan.—TELErHONE '"BRokERS."—The Kobe corres- 
pondent of the Chamber of Commerce Journal writes as follows 
under date May 13th :—" Methods of trade here are too advanced. 
In England it is still very largely the rule for a man to trade with 
his own capital. In Japan, never. Every conoeivable trade and 
industry is carried on with advances from the bank and every con- 
ceivable commodity has its broker. For instance, there are in 
Kobe numbers of telephone brokers. There ia a great demand for 
telephones in Japan. The supply of them is & Government 
monopoly, and the average time between application and installa- 
tion is 10 years, When anybody gives up his telephone he can 
transfer it to somebody else. This is where the telephone. broker 
comes in, and he knows the pulse of the market so well that, 
whereas before the war it was easy to get a telephone for £100, it 
is no uncommon thing to pay £300 now, The telephone is, in- 
deed, an important gauge of business prosperity. When the slump 
came last month telephones dropped sharply, probably in antici- 
pation of many businesses closing up; but the fall has not con- 
tinued, so apparently there is confidence in business continuing to 
exist, even dully. The prices which have declined were purely 
artificial, and it is possible that the slump will do a great deal of 
good. It would be a good thing if it only diminished the number 
of brokers and reduced things to something like their real value." 


Photographs by Wireless.— The Daily Mail and the 
Daily Mirror, of London, are contemplating the inauguration of 
a service by which photographs for publication will be transmitted 
by meaus of wireless telegraphy. Ten years ago Mr. T. Thorne 
Baker sent pictures by means of the telegraph wire from Paris 
and Manchester to London. Recently a Danish engineer announced 
the perfecting of a similar method. 


New Zealand. — LONG-DISTANCE TELEPHONE. — The 
Engineer-in-Chief to the Telegraph Department is coming to London 
shortly, and part of his business will be to make final arrange- 
ments for the purchase of a submarine cable and apparatus to 
connect the North and South Islands by telephone. The cable will 
weigh some 15 tons per nautical mile, and the cost will not be less 
than £1,000 per mile. Asthe distance is about 60 miles, the total 
capital cost, including the apparatus and the cost of laying the 
cable, will easily absorb £100,000. 


Telephone Rates.—INcREASED CosrS.— Giving evidence 
before the House of Commons Committee on Telephone Charges, on 
July 7th, the Assistant Engineer-in-Chief to the Post Office said 
that the coet of labour and material for the construction of under- 
ground lines had gone up 236 per cent. The over-all inorease for 
plant installed had gone up 204 per cent. The figure representing 
the cost of adminiatration and operating expenses had gone up 
from £1,500.000 in 1913-14 to £4,710,000 in 1920-21. The increase 
was due partly to the normal developments of the system and 
partly to the increased wages. The costs kept pretty well level as 
the system increased. There was a research school, and a small 
number of awards had been given for inventions by minor members 
of the staff. Plant was coming in very slowly. It was the policy 
to continue underground cabling wherever possible, It was more 
economical. ay Telegraph. 


Wireless Telephony.— It is proposed to establish wireless 
telephonio communication between Newfoundland and England 
with the object of keeping the delegates to the Empire Press 
Conference, which is to be held at Ottawa in August, in touch 
with this country during their voyage across the Atlantic. One 
station is to be established in Cornwall, another at St. Johns, and 
a third on board the ss. J ictorian, on which the delegates will 
sail, 


CONTRACTS OPEN AND CLOSED. 


( The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW, in which the " Official 
Notice’ appeared, | 


OPEN. 
Australla.— SVDNREVY.— August 4th. N.S.W. Government 


Railways and Tramways. Two 1,000-Kw. sub-station units, Chief 
Electrical Engineer, 61, Hunter Street, Sydney. 


BRISBANE.— Atyast 280th. City Electric Light Co. High- 
tension switchgear. Secretary. Boundary Street. Brisbane. 

MELBOURNF.—P.M.G.s Department. August l;th. G.I. and 
steel stranded wire for all States (schedule 1.6206). 

August 21th. Copper jointing sleeves for all States (schedule 
1.632). 

August 3ist. Porous cells and outer jara for all States (schedule 
1.627); bronze wire for various States (schedule 1.629); covered 
and braided wire for all States (schedule 1.633). j 


Atherton,—July 20th. Urban District Council. 150 
yds. 022, L.T., concentric, paper-insulated, lead-covered and steel» 
armoured cable, (July 9th.) 
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Belginm.—August 7th. Belgian Post and Telegraph 
authorities at La Salle Madeleine, Brussels. Supply of a large 
apart of miscellaneous telegraph material, including 5.400 metres 
0 ec 


Blackpool.— August 27th. Corporation. Two water-tube 
boilers, superheaters, eoonomisers, stokers, &c.; two induced draught 
plan ta; coal conveying, &c. plant. (See this issue.) 


Breatford.—July 27th. Board of Guardians. Electric 
lighting installations in the offices, infirmary, &o. (July 2nd.) 


Egypt.—August 15th. Electric lift in the Kasr-el-Aini 
Hospital, Cairo. A copy of the specification, in the French 
language, can be inspected at the Department of Overseas Trade 
in London (Mr. Sykes. Room 50 ; Victoria 9040. Ext. No. 2). 


Grantown-on-Spey.—J uly 31st. Electric light work in 
connection with housing scheme. Specifications from Mr. H. J. 
Frazar. Burgh Surveyor. 25, High Street. Grantown-on-Spey. 


Grimsby,— August 12th. Electricity Department. Two 
water-tube boilers, economisers, fittings, fans, chimneys, &c. ; one 
§,000-xw. high-pressure turbo-alternator and condensing plant. 
(July 2nd.) 

Manchester, — August (th. 
Water pipes and valves, &c.. for Stuart Street, (See this issue.) 


Nuneaton.— July 31st. Electricity Department. One 
500-KW. rotary converter transformer and accessories. (July 2nd.) 


Portsmouth.—July 20th. Tramways Committee. 1,000 
tons steel girder tram rails; 20 tons steel fish plates ; 5 tons fish 
bolts ; 30 tons wrought-iron tie bars. (July 2nd.) 

Spain.—The Spanish Post and Telegraph authorities in 
Madrid have just invited tenders for the supply of 47 tons of 


bronze wire. 34 m/m diameter, required for use in connection with 
the Bilbao, Gibraltar and Madrid telephone lines. 


Warrington.— August 10th. Electricity and Tramways 
Committee. Coal elevator and conveyor. (July 9th.) 


Electricity Committee. 


CLOSED. 


Beiginm.— The municipal authorities of Slins recently 
invited tenders for the concession for the electric Jighting of the 
little town, but not a single offer was received 

Bedford.— Education Committee. Accepted :— 

Electrio-light installation at Queen's Park Schools, with ‘‘ Kaleeco”’ wiring 

system.—Messrs. Gollings & Ayres. 

Bradford.— Electricity Committee :— 


Auxiliary piping for boilers.—Stewarts & Lloyds, Ltd. 

50 chrome steel axles, £516.—Cammell, Laird & Co., Ltd. 

200 steel tires for tramcar wheels, £1, 666. —J. Brown & Co., Ltd. 

6 tons c.i. brake shoes, £162.—National Rail & Tramway Appliances Co., 


Ltd. : 
Two electric lifts. Waygood - Otis, Ltd. 
Uverpool.— Corporation. Accepted :— ' 


Babcock & Wilcox, Ltd —Three water-tube boilers and accessories. 
E. Green & Son, Ltd.—Three economisers and accessories. 
Malverg.— Urban District Council :— 

Electrical Apparatus Co. —Meters for a year. 


Northampton.—Town Council :— 


Four tramcars.—Dick, Kerr & Co., Ltd., £8,407 each. 


Runcorn.— Urban District Council :— 


Installation of street lighting by electricity, with standards and running 
stay wires.—Mersey I ewer Co., Ltd., £205. 


Stretford.— Urban District Council. Accepted :— 


Callender’s Cable & Construction Co., Ltd.—Laying feeder cable between 
the ae station and No. 2 sub station.—Met.-Vickers Hleotrical Co., 
Ltd. Air cooler for the new turbine set, at £1,625. 


FORTHCOMING EVENT. 


Batti-Wallahs' —Monday, July 19th. At the Holborn Restaurant, 


Luncheon. 
At 1 p.m. Grousers’ gathering. 


NOTES. 


Appointments Vacant. — Northampton Institute wants 
an assistant lecturer and demonetrator in the Electrical Engineering 
and Applied Physics Department, at £225 to £315 ; the Newcastle- 
upon-Tyne Electric Supply Co. is inviting applications for the 
position of deputy charge engineer at Carville power station, at £354 
perannum. The Mersey Docks and Harbour Board invites applica- 
tions for the position of principal assistant to the engineer-in-chief. 
He must be a fully qualified civil engineer, with a good knowledge of 
mechanical and electrical engineering. Glamorgan Education 
Committee is inviting applications fortwo appointments as travelling 
lecturers in mechanical and electrical engineering, at £250, rising 
to £150. 

Two assistant chargeengineers, for Bristol Electricity Department ; 
electrical engineer as assistant to chief engineer of the Madras 


Electrio Supply Corporation ; overhead TEE for, Burton n 
Trent; constructional draughtsman for the Doncaster ‘Eleotricity 
Department (£350); cable jointer for Perth Electricity. Works. 
See our advertisement pages to-day. 


Service Notes.—A Royal Warrant has just been issued 


authorising the formation, pay, &o., of the Corps of Signals, which 
is to be formed out of existing signalling companies of the Royal 
Engineers, It is officially intimated that the Administrative 
services of the Army, including Corps of Signals and Telegraph 
Supplies, are to be actively- employed in peace time, so as to be 
always ready for active service if required. It is also intimated, 
amongst other things, that field officers of the Royal Engineers who 
have held permanent, regular or temporary commissions in the 
Army, Special Reserve, or Territorial Force during the War, will be 
eligible for engineer pay in the Territorial Army. Officers 
appointed to the Territorial Force since September, 1919, outeide 
the above category, will be eligible for engineer pay if qualified as 
A. M. I. C. E., A. M. I. M. E., or A. M. I. E. E., or equivalent professional 
qualifications. Lieut. H. 8. Craig, London Electrical Engineers, 
has resigned his commission, and retains his rank. Lieut. J. R. 
Lang-Hyde, from the Tyne Electrical Engineers, has been appointed 
in the same rank to the Territorial Reserve of Officers. 


A Gearless Lighting and Starting Set.—The Bowman- 
Ashden fly-wheel dynamotor and magnetic clutch brake is a 
new device which forms a gearleas starting motor and charging 
dynamo, and at the same time acts as a “clutoh brake” to 
facilitate gear changing. According to the Practical 5 
" Gramme ring armature, combined with the outer member of the 
clutch, surrounds and overhangs a four-pole stationary field magnet 
system. The free olutch member can thus be set spinning with 
the gear in neutral and the olutch out, and the engine started up 
gently by letting the clutch in. Normally, the arrangement gives 
current as a lighting dynamo, and when the clutch is taken out 
with the car in motion, the torque between field and armature 
tends to slow down the spinning clutch member. A slightly more 
7 1 double clutch system is also referred to.— Tech nical 

riew 


Board of Education.— The removal of the main offices 
of the Board of Education from the Victoria and Albert Museum to 
the premises formerly occupied by the Board in King Charles 
Street, Whitehall, commenced on July 12th, and will, it is hoped, 
be completed by the end of the month, On and after J uly 26th, 
the official address of the Board will be Whitehall, London, S.W. 1. 
Telephone number, Victoria 9800; telegraphic address, Aristides 
Parl, London. 


Power from the Air.—A Hamburg scientist named 
Plouson, says the Daily Express, proposes to obtain a cheap supply 
of energy from the air by sending up metal balloons to collect 
electricity ; he hopes to supply all Germany with electric power. 
No doubt he will use extra-high (pressure) overhead mains to enable 
the electricity to step down. 


Hydro-Electric Power in Tasmania.—In our issue e dated 
November 21st last there appeared a paragraph. under the 
above heading, which in due course came to the notice of the 
chief WE eid and general manager of the Tasmanian Hydro- 
electric Department, who has informed us that the informa- 
tion eupplied was incorrect, and asks that jt be corrected. 

The actual position is as follows: A contract was entered 
into some years ago between the Hydro-electrie Department 
of Tasmania and the Electrolytic Zinc Co. Up to 30,000 H. p. 
was to be supplied for the purpose of manufacturing elec- 
trolytic zinc from calcines imported all the way from Broken 
Hill, in New South Wales, via Port Pirie in South Australia, 
and the terms of that contract were subsequently modified, 
the present arrangements being as set out in the paragraph 
of the ELECTRICAL REVIEW referred to above. This contract 
wag for a period of 20 years, with an option of renewal for 
another 20 years. 

Long after this original contract was entered into, negotia- 
tions between the 3 and the Mount d and 

bery Mines, Ltd., came to a bead, but after eie 
a more or less definite stage the negotiations were suspende 
at the request of the company, in order to enable it to 
consider thoroughly the question of the comparative econo- 
mics of establishing its treatment- works either on the West 
Coast of Tasmania, at the deep-water port of Hobart, or 
not to establish them at all, but to have its ores treated at 
the existing Electrolytic Zinc Co.'s works. 

Throughout the whole of these negotiations the Government 
has never once asked a price approaching £4 10s. per H.P. 

annum, and to state that the policy of the Government 
is directed to building up the Risdon works ai the expense 
of another proposed works is erroneous. 

A tentative contract has been arranged with the Mount 
Read & Rosebery Co. for the supply of 15,000 H. Pp. (as com- 
pared with 30,000 at Risdon) for a period of 15 years (as 
compared with 20 years at Risdon) at a price of £2 5s. per 
H.P. (as compared with £2 rising to £2 10s. under certain 
conditions at Risdon), to treat ores mined close to the works 
on the West Coast (as compared with treatin concentrates 
which have been railed from Broken Hill to Port Pirie, in- 
cluding a change of gauge, roasted at Port Pirie, loaded into 
steamer, and transported to Hobart as with the Risdon Co.); 
in addition to this the costs of hydro-electric machinery have 
increased from 40 to 50 per cent. between the dates when 
these two contracts were entered into. 
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- Electricity im Gold and Silver Minlng.—Under this 

ing the Journal of Electricity gives an inveresting account 
of the working of some Nevada mines. The data given are 
not confined to mining alone, but the larger power-consuming 
operations of milling are also dealt with. 

The following table shows the actual power consumption 
of a typical property in Nevada, that of the Goldfield Con- 
solidated Mines Co., at Goldfield. These figures represent 
practice at Goldfield for the years 1915-10-17, and correspond 
to & production of 1,000 tons of dry ore per day. Mining was 
carried on through vertical shafts with an average depth of 
600 ft., with a moderate amount of water to be pumped, and 
the mil was the usual stamp mill with cyanide treatment. 

The volume of production does not aflect the power con- 
sumption per ton provided the plant and equipment are of 
proportionate size. For instance, at the Nevada-t'ackard mne, 
at Packard, Nevada, where the production is only 100 tons 
per day, the power consumption for all purposes has averaged 
only 30.9 KW.-hours per ton for three years, measured on 
the low-tension side of the transformers. ‘lhis figure coverp 
both milling &nd mining, but the only power used in mining 
in this case is that for compressed air, about 4.5 kw-hours 
per ton, since the mine is worked through a tunnel under 
the ore bodies and above the mill. At Aurora, Nevada, the 
power consumption for all purposes in the summer of 1916 
was 43.4 KW.-hours per ton, of which (ne mill alone was 
responsible for 36.07 kw.-hours. Production at Aurora was 
60U tons per day. Mining was done through a tunnel as at 
Packard, and hence the only power for mining was tor coin- 

air, 5.1 Kw.-hours per ton, and for the electric trolley 
railway in the tunnel, 0.93 Kw.-hour per ton. The greater 
power consumption at Aurora in milung is accounted for 
by the fact that the ore was entirely of hard quartz, and 
came from the mine wet and eticky so that it would clog 
up in the crusher and conveyors. 
Motor Maximum All day xw.hr. 


. : capacity. load. average. per ton 
Mines: H.P. H.P, H.P. 


ary ore. 
Light equivalent ... .. .. — 15 10 2 
Compressed air e. .. 400 420 260 65.3 
Pumps vec nee se se o5. 380 210 93 2.0 
Hoists eco. tee e 2. 700 1000 88 1.8 
Miscellaneous power. 100 30 7 2 
Total Mines 1530 — 458 9.5 
Mill : 

Crusher (gyratory) ie uu. 50 50 10 E. 
Conveyors to battery ... .. 60 40 12 .29 
Stamp battery .. .. .. .. 200 240 212 42% 
Tube mills esos . 400 480 448 9.20 
Chilean mills .. .. .. .. 20 300 190 3.86 
Concentrate tables . . 60 34 31 .63 

Air compressors (for agitation 
chiefly) „ 250 | 940 49 
Pumps esse sse ses vee 040 215 156 3.8 
Miscellaneous power . 270 100 50 12 
Licht and heat... ... .. .. — 80 40 8 
Total Mill 1980 — 1389 28.70 
General Depts., light, heat, and power 1.4 
Losses in line and transformers and in regulation 3.4 
Grand total... 430 


Fire at Glasgow Technical Coilege.—According to the 
Times, £14,000 damage was done at the Royal Technical College, 
Glasgow, on Saturday, by a fire in the chemical store. 


The Cost of Printing and Scientific Proceedings.— 
Owing to the increased cost of printing, the Berlin Academy of 
Sciences is no longer able to publish ita works.— Times. 


INSTITUTION NOTES. 


Diesel Engine Users’ Association.—The Association at the 
June meeting discussed the proposed Research Association for 
Liquid Fuels. Mr. Napier Prentice, who is chairman of the 
Provisional Committee of the Research Association for Liquid 
Fuels, read a report which had been prepared by Mr. Percy Still, 
who is acting as hon. secretary of the Provisional Committee. This 
referred to the difficulties which had been experienced, and partly 
overcome during the war, in connection with the use of tar oil 
fuel in Diesel engines, and to the importance of obaining further 
information by systematic research with a view to the possibility 
of the more extended use of home-produced fuel in Diesel and 
semi-Diesel engines. It explained the stepe which had been taken 
to obtain Government support for a suitable research association 
under the Government scheme of scientific and industrial research. 
It was also announced that the Committee's application for the 
` loan from the Admiralty of certain Diesel and semi-Diesel types of 
' engines to be used for the purpose of testing various classes of fuel 
` oils had received favourable consideration. | 
MR. A. ABBOTT, of the Department of Scientific and Industrial 
` Research, addressed the meeting on the subject, and added that the 
Director of Fuel Research was of opinion that research work on 


the use of liquid fuels would be of great value, and would not lead 
to any overlapping of effort. 

In the discussion that followed, DB. W. R. Oamanpy asaid that 
if the extended use of the internal-combustion engine was to be 
encouraged, it was desirable tbat auch engines should be capable 
of running on the widest possible'range of fuels, on oils that might 
be derived from any part of the world. It was also eminently 
desirable for national reasons that increasing quantities of 
creosote should be made available in this country as fuel for 
internal-combustion engines. 

Ma. GEOFFREY PORTER referred to several problems which 
members of the Association had endeavoured to elucidate, in 
which research work would have been of the greatest service, 

Mr. G. W. F. Horner, Captain N. E. Drury, Mr. H. A. D. Aclend, 
and Mr. A. J. Wilson, also discussed various points raised in Mr. 
Abbott's sddress. and Mr. Abbott replied. 

Institution of Civil Engineers.—On Tuesday, last week, the 
annual Conversazione of the Institution was held at the Institu- 
tion, Westminster. A large number of members and guests were 

vived by Sir John P. Griffith, president, and Miss Griffith, in the 
Great Hall. The decoration of the ceiling of the Hall has recently 
been completed, being a gift from the president to commemorate the 
part taken by the Institution in the Great War. The work was 
designed and executed by Mr. Charles Sims, R.A. The principal 
subject of the large painting in the centre of the ceiling is a flying 
figure of Renown, a mourning veil of purple about her. She 
holds out a wreath of bays with a gesture of crowning ; on her 
left shoulder is the flag-pole of a Union Jack, which half drapes 
her and spreads over the sky, across which an aeroplane floats. 
Officera in the uniforms of the several services appear along the 
north side of the panel. The other edges show engineering con- 
structions. The picture appears to be lighted from the windows 
of the hall, the best view being from that side ; but there is a base 
contrived for each point of view. The various rooms of the 
Institution building, which were tastefully decorated, were thrown 
open to the guests, and refreshmenta were served on several floors. 
During the evening a string band of H.M. Royal Engineers, under 
the direction of Lieut. Neville Flux, F.R.A.M., and the Blue 
Imperial Band. conducted by Mr. A. H. Pitman, rendered musical 
eelections, while the programme of the Ensemble Glee Singers was 
much appreciated. The museum contained a collection of 
specimens and photographs illustrating the deterioration of 
structures exposed to sea action, and an exhibition of engin- 
eing models and scientifico apparatus was arranged on 
the ground floor. Out of the 71 exhibits displayed, some half-a- 
dozen were of electrical interest. These included a lighting 
dynamo for commercial vehicles shown by Mr. T. Black wood 
Murray, D. So., and telephonic repeater apparatus making use of 
wireleas valves by Messrs. R. M. Chamney, B. So., and C. Robinson, 
B.A. Mr. F. C. Lea, D.Sc., exhibited extensometers for testing 
concrete and metals at high temperatures, together with a amall 
furnace for Brinell testing at high temperatures. The furnace was 
made to determine the effect of temperature on the hardness of 
alloys. Nichrome wire is wound round a steel tube, the wire being 
insulated from the tube by strips of uralite laid parallel to the axis. 
The whole is embedded in asbestos fluff and encased in another 
tube. Two holes allow of the insertion of thermo-couples. Atthe 
end of the furnace is & fixed block on which the specimen rests 
inside the furnace. A plunger, to which is attached a 10-mm. ball, 
enters the other end of the furnace, and the load is applied to this 
plunger. After the specimen is inserted, the whole is brought to 
a steady temperature while resting on the table of any suitable 
type of machine ; the load is then applied. The Brinell number is 
measured in the ordinary way by determining the diameter of the 
impression when the specimen is cold. Corrections of this 
diameter for temperature can be applied if necessary, The Brinell 
number found in this way is a very useful indication of the suita- 
bility of alloys to withstand certain temperatures. By favour of 
Capt. H. Riall Sankey, C.B., C.B.E., Marooni's Wireless Telegraph 
Co., in addition to historical apparatus, exhibited and demonstrated 
a marine type direction finder with an aerial, a receiving set with 
a 3-ft. frame aerial, and an automatio calling-up device. 
consists of a galvanometer so adjusted as to respond to a definite 
wireleas signal. When, for instance, an S.O.S. signal is intercepted, 
the galvo needle commences to swing, its oscillations incressing 
until contact is made between the point of the needle and a piece of 
carbon, This completes a circuit which energises a relay, which 
in turn rings a bell. , 

Association of Consulting Engineers (Inc.).—The report of the 
committee for the year ended April 30th, 1920, states that owing 
to an increasing tendency to carry out works either by direct labour 
or on a prime cost and agreed profit basis, a sub committee of the 
Association is engaged in drawing up a model set of conditions for 
use in the latter case. Negotiations are also in progress with the 
Federation of Civil Engineering Contractors with a view to arriving. 
at an agreement with regard to an " over-riding” clause which the 
Federation desires shall be inserted in all public works contracts 
of a purely civil engineering nature. 

The Association has also aocepted the invitation of the Council 
of the Institution of Electrical Engineers to nominate a member on 
a committee to consider the revision of the Institution's model 
general conditions of contract for electrical work, and has appointed 
as ita representative ita hon. secretary, Mr. A. H. Dykes. | 

During the year the Association has been asked by the British 
Engineering Standards Committee to appoint representatives on 
each of ita various sub-committees. In addition to the represents- 
tives set out in the last interim report, nine members have been 
appointed to represent the Association. FREE, 

A sub-committee has been sitting during the year to consider 
clauses proposed by the British Electrical and Allied Manufacturers 
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Association for insertion in contracta for steam turbines. The 
sub-committee, after séouring the views of all members of the 
Association interested in the matter, prepared a report which was 
forwarded to the British Electrical and Allied Manufacturers’ 
Association in February last, and is now being considered by its 
committee. 

The Foreign Office and Board of Trade suggest that in all cases 
whére members are visiting foreign countries and various parts of 
the Empire, they should furnish early notice of any such visite to 
the Department of Overseas Trade, 4, Queen Anne’s Gate Buildings, 
so that the Department may notify His Majesty's Diplomatic, 
Consular and other officers abroad con in order that they 
may have an opportunity of rendering assistance and of discussing 
matters connected with British trade of very great interest to them. 

The passage through Parliament of the Electricity (Supply) Bill 
has naturally been followed with the closest attention by the 
electrical—indeed, by all—members of the Association, and it is 
hoped that it will inaugurate great. developments in the engineering 
industry of the United Kingdom. The Association records with 
satisfaction that the Chief Electricity Commissioner appointed 
under the Act is Sir John Snell, who was a valued member of the 

The accounts for the year 1919-20 show a balance to the good of 
425. 


OUR PERSONAL COLUMN, 


ihe Bditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrio tramoay and railway officiats, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


The Torquay Town Council has increased the salary of the 
electrical engineer, Mr. Woops, from 4500 to 4600 per annum 
as from mid-summer, and by further annual increments of £50. 

Doncaster '1'.C. has appointed Mr. J. H. BRAMLEY, of Lincoln, 
as draughtsman at the electricity works at a salary of £325 a 


year. 

Mr. T. G. RicgaRbsoN, manager of the Colne Corporation 
Light Railways, has been appointed general manager of the 
West Hartlepool Corporation tramway and omnibus under- 
taking. He hag been engaged in tramway work for 20 years, 
the first 13 being spent with the Bradford city tramways, and 
the remaining period as general manager and engineer to the 
Colne Corporation Light Railways. 

Mr. T. H. U. ALDRIDGE, engineer-in-chief and manager of 
the Shanghai electricity department, was to leave Shanghai in 
May on a visit to the United States and England. 

Manchester Electrieity Committee recently recommended 
the Council to. enter into an agreement with Mr. S. L. 
Pearce, O.B.E., M.Sc. Tech., in connection with the new 
Barton Power Station, and any future power station 
that the Corporation may be required to erect during 
his tenure of office, whereby he shall receive, in addition to 
his present salary; a remuneration at the rate of one per cent. 
on the contract amounts of the steam and electrical plant and 
machinery to be installed, the items on which such remunera- 
tion is payable to be scheduled to the agreement, and that 
this arrangement be conditional upon Mr, Pearce agreeing to 
remain in the eervice of the Manchester Corporation at his 

present salary (£2,000 per annum) until reaching the age of 
retirement under the proposals of the superannuation scheme. 

When the matter came before the Council on Wednesday last 
week some discussion arose as a result of which the chairman 
of the Committee consented to take the recommendation back 
with a view to seeing whether an arrangement could be come 
to with Mr. Pearce on a salary basis. The chairman, Alder- 
man Dagnall, said that Mr. Pearce was one of the finest elec- 
trical engineers in the country, and they did not want to lose 
his very valuable services. The commission would amount to 
£7,000 or £38,000 cunng the next ten or twelve years. The 
grounds upon which the recommendation was opposed were 
that the principle of paying a percentage to a full-time salaried 
official was wrong, and that if the salary was insufficient 
the right thing to do was to come forward with a plain 
proposal to increase it. After further consideration of the 

matter between the chairman and Mr. Pearce it will come 
before the Council. again. | 
Mr. W. G. Pickvance, chief electrical engineer to Wrexham 
Corporation, recently tendered his resignation in consequence 
of continued ill-health. 'Ihe Council at a specially-called meet- 
ing decided to accept the resignation, and expressed regret 
at Mr. Pickvance's indisposition, and recorded its high appre- 
ciation of his services during the past 18 years, and its eincere 
wishes for his complete recovery and future welfare. During 
the war, when shells were urgently required, he took this 
matter up with great energy and success. Pending the ap- 
 pointment of a successor the position of electrical engineer 
wil be filled by Mr. Pickvance's former assistant, Mr. S. 
Tbornton, of Thornton & Evans, electricians, Wrexham. 
Mr. T. L. R. Cooper (formerly managing director of Messrs. 
Submersible Motors, Ltd., Southall), who for the last few 
| years has been acting as advisory electrical engineer to Messrs. 
Arthur Lyon & Wrench, whose business changes are referred 
to in our Business Notices to-day, has removed from 
Victoria Street to 11, Tothill Street, Westminster, where he 


- Mortgages and charges, nil. 


is dealing with his patents and carrying on advisory business 
for other firms. . a : 

Mr. J. V. Sparrow, who for the past 15 years has been 
representative for the General Electric Oo., Ltd., at Cardiff 
and Swansea, has now resigned to take up an appointment 
with Messrs. Cooper & King, Ltd., of Cardiff. 

Advances in salaries granted by the Worcester City Council 
are detailed in a note on p. 79. 


Obituary.— MR. C. BLIZzARD.— The death is announced from 
Philadelphia, at the age of 56 years, of Mr. Charles Blizzard, 
the third vice-president of the Electric Storage Battery Co., of 
that city, and an active member of the old American Electric 
Vehicle Association and the American Associated Manufacturers 
of Electrical Supplies. 

Sm CHARLES PETRIE.—We regret to record that Bir Charles 
Petrie, Bart., D.L., passed away on July 8th at his residence 
at Liverpool at the age of 67 years. | 


NEW COMPANIES REGISTERED, 


W. Brearley (Rochdale), Ltd. (168,892).—Private com- 
pany. Registered July 8th. Capital, £2,500 in £1 shares. To carry on the 
business of makers of and dealers in metallic packings, boilers, eteam pipes, 
valve steam supports und supporting mechanism, valve stems, and similar 
moving rods, marine and other engines, motor cars, dynamos, &c., and to 
acquire the business carried on by W. Brearley at Toad Lane, Rochdale. The 
subscribers (each with one share) are: E. Freer, 45, Whitworth Roed, Roch- 
dale, newsagent; A. Fallon, 74, Oldham Road, Rochdale, baker; J. E. 
Jenkins, 14, Baildon Road, Rochdale, secretary. The first directors are not 
named. Secretary: J. E. Jenkins. Registered office: 52, Toad Lane, Roch- 
dale, Lancs. 


Weldrics, Ltd. (168,838) .—Private company. Registered 
July 6th. Capital, £3,000 in £l shares. To adopt an agreement with W. H. 
Boorne, The Rose Street Foundry & Engineering Co., Ltd., F. A. Bullivant, 
P. J. Bullivant, B. S. Bullivant, and A. W. Bullivant, and to carry on the 
business of mechanical and electrical engineers, metal workers, iron and 
steel converters, &c. The first directors are: A. W. Bullivant, 72, Mark 
Lane, E.C.; S. H. Gordon, 2, Rose Street, Inverness; W. H. i 

Lane House, Cannon Street, E.C. Registered office: Bush Lane House, Bush 
Lane, Cannon Street, E.C. 4. 


Hay, Maryon & Co., Ltd. (168,803).—Private company. 
Registered July 5th. Capital, £10,000 in EI shares. To carry on the business 
of electrical, mechanical, mining. civil, agricultural, motor, and general 
engineers, general engincers’ sundriesmen, The first directors are: M. 
Hay, A. M. I. Mech. E., Pyrford Green House, Pyríord Green, near Woking. 
J. F. Maryon, Hill View, Cromer Road, Sheringham; L. C. Lane, Barnmead 
Road, Beckenham. Qualification: £100. Registered office: 14, Bride Lane, 
Ludgate Circus, E.C. 4. 


Daysohms, Ltd. (168, 786) Private company. Regis- 
tered July Srd. Capital, £25,000 in £1 shares (10,000 non-cumulative partici- 
pating preferred). To acquire and turn to account certain patents for inven- 
tions relating to electro-magnetic clutches and electric current regulating 
transformers, together with the trademark *' Daysohms,"’ used in connection 
therewith. The first directors are: Sir Philip Dawson, M.I.C.E., &c., May- 
bourne, Laurie Park, S.E.; W. B. Esson, M.I.C.E., &c., 46, Parkside, Ken- 
sington, W.; W. L. Davies, M. I. E. E., 112, Kenilworth Road, Wimbledon 
Park, S.W.; A. Soames, 22, Westminster Mansions, S.W.; W. A. Hunter, 
Charlton Lodge, Thornton Heath; J. Caldwell, M. I. C. E., &c., Nanfans Grange, 
Great Missenden, Bucks. Secretary: J. Lomax. Solicitor: B. H. Wilkinson, 
108a, Cannon Street, E.C. Registered office: 14-16, Cockspur Street, S.W. 1. 


Mitchells Electrical & Wireless, Ltd. (168,754) .—Private 
company. Registered July 2nd. Capital, 25,000 in 21 shares. To take over 
the retail and electrical contracting branch of the business of F. L. Mitchell 
and Co., Ltd., carried on at 182 and 188, Rye Lane, Peckham, S.E. The 
first directors are: F. L. Mitchell, 231, Peckham Rye, S.B.; A. W. Knight, 
2: TAE Road, Peckham, S.E. Registered office: 188, Rye Lane, 

eckham, S.E. 


Ellison Bros., Ltd.—Registered July 6th, to carry on the 
business of electrical and mechanical ON Nominal cp £6,000 in 
6,000 £1 shares. Directors: A. Ellison, Wild Grove House, ornbury, Brad- 
ford; F. Ellison, Wild Grove House, Thornbury, Bradford. Napier Works, 
1,226, Leeds Road, Bradford. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


B. M. Starter Co., Ltd.—Land registry charge, on 8, 
Ainger Road, N.W., dated June 25th, 1920, to secure . H : T. B. 
Stephens, 234-240, High Street, Stoke Newington, 

Electromotors, Ltd. (60,826).—Capital, £100,000 in £1 
shares. Return dated June 4th, 1920. 740 shares taken up. £84,740 paid. 


CITY NOTES. 


In their report for 1919 the directors 


Great Northern say that it proved impossible during the 


Telegraph Co., year to repair all the company’s European 
td., of cables that were interrupted during the 
Denmark. war. The large number of mines which 


have been scattered broadcast in the seas 
by the belligerents, and which are swept up none too quickly, 
prevent the repair of one of the Anglo-Danish and one of 
the Franco-Danish cables. In addition, the cable between 
Libau and Petrograd remains interrupted. All the breaks 
in the cables mentioned above that occurred outside the 
minefields have, however, been repaired, and thus the neces- 
sary preparatory steps for their final restoration in the shortest 
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possible time have been taken. The second of the com- 
pany's two cables between france and Denmark was put 
into working order last November, and the direct telegraphic 
service between the two countries was thereby re-estaulisbed 
after having been interrupted for 27 months. During the 
whole of 1919 the companys oltices at Viadivostock and 
Irkutsk have kept up the telegraphic communication between 
Siberia and foreign countries, via Japan and. China respec- 
tively, but the internal strife in Russia and the wars between 
Russia and other countries have prevented the Viadivostock 
and Kiachta routes from participating in the transmission of 
the very heavy traffic between Europe and the bar East, the 
whole burden of which has, consequently, tor a time been 
thrown upon the Eastern Co.'s route via india. The connec- 
tions linking up Russia with Western Europe stil remain 
broken. ‘The trend of events seems, however, to indicate 
that the wall which eo long has isolated Russia from the 
commonwealth of nations 1s about to be pierced. In that 
event the company is prepared to resume operations in Petro- 
grad, and the moment is, perhaps, near when the Vladi- 
vostock and hiachta routes will again be able to transmit 
their share of the traffic between Europe and the Far East. 
‘rhe untrammelled intercourse between nations, which followed 
after the armistice of November, 1918, and the Treaty. of 
Peace of June, 1919, has given rise to an enormously increased 
telegraphic correspondence all over the world. Most of the 
lines have been, and still are, blocked with telegrams. The 
financial results of the year prove that the company’s cables 
also have had an unusually large traffic to transmit. In the 
Far East the local trattic has been subject to some delay, 
and both there and in Europe the strengthening of the exist- 
ing routés by new cables has become an absolute necessity. 
The company has in different directions had to face quite a 
new order of things, and negotiations have been entered into 
with several Governments, especially with Finland and the 
New Baltic States. The new cable steamer which is to 
replace the H. C. Orsted in European waters, will be built 
at the Royal Naval Dockyard at Copenhagen. The cable 
depot at Tuborg has been removed to the new depot 
at the Free Port of Copenhagen. According to exist- 
ing ‘agreements, rates have been reduced for the local 
trafic in the Far East, as well as for the traffic between 
Europe and America, on the one side, and the Far East on 
the other. A loan of 4,000,000 Danish crowns has been granted 
to the Finnish Government for the purpose of developing the 
telegraph and telephone system of Finland. In order to 
meet the increasing working expenses many telegraph ad- 
ministrations have raised the rates for internal telegrams; 
the international rates, however, remain as yet unaltered, 
although it would seem to be necessary to raise them also, 
at all events so far as the European regime is concerned. 
The company’s nearest future, both in its financial and other 
aspects, will be strongly affected by the consequences of the 
war.. One of these is the continued interruption of the com- 
pany's main route, viz., that between Europe and the Far 
East through the old Russian Empire. The very considerable 
loss of traffic caused by this interruption has hitherto been 
counter-balanced by certain revenues; but in the current year 
such compensation can be reckoned upon to a limited extent 
only. As already mentioned, it is to be hoped that the coin- 
pany's transit route through Russia may be re-established, 
but, at all events, until this hope materialises, the receipts 
wil show a considerable decrease. In view of the fact that 
expenses are Increasing and receipts decreasing, the directors 
recommend the distribution of a dividend of 22 per cent. 
only, notwithstanding the satisfactory result of the year's 
working. It will thus be possible to increase the amount 
carried over to the year 1990—which probably will prove a 
meagre one. "The receipts of 1919 are about £520,170 higher 
than those of 1918, but the expenses have increased by 
£448,362. Of the net receipts £61,111 is put to reserve and 
renewal fund, and £55,556 to renewal fund for cable steamers. 
Even with this addition the latter fund is insufficient to meet 
the cost of the two new boats which are necessary. The 
contribution to the pension fund of the staff haa been fixed 
at £41,667, as against £13,889 last year. The balance carried 
forward is £96,252 higher than last year. 


Mr. Hugo Hirst presided over the an- 


General nual meeting on Tuesday last at Win- 
Electric chester House, E.C. In proposing the 
Co., Ltd. adoption of the report, he said that the 


company was originally a private business, 
and private interests controlled for many years, right up to 
the beginning of the war, the destinies of the company. Under 
such conditions it was only natural that the expansion of the 
business was limited by the ambition, tastes, and qualifica- 
tions of a number of prominent shareholders, who, with a 
regard for the safetv of their possessions, were extremely 
careful. To some extent the company to-day benefited from 
that conservatism. The system of generous reserves and de- 
preciations which had at all times been practised, and the 
modest dividends that had been declared during the first 
decade of its existence as a company, in apite of considerable 
earning capacity, had contributed to give them solid founda- 
tions of which they were now reaping the benefit. On the 
other hand, at the outbreak of the war it was realised how 
backward was the state of the electrical industry in this 
country, how much it depended on the foreigner as regarded 
experience, processes, patents, and even materials. When 


that situation arose the company realised that it might have 
Lue necessary quuulücauong w meet the country's regue- 
l1uenis. TFllvate Interedts stepped wuungiy asiue tor toe 
common Weal, aud tue prodruuuue of expansion was conceived 
Ib 4710, thüougn the conditions of the war. restricted thelr 
aniueuidte acuvities towards ils consuunnauon. It was oniy 
towards the end ol the war, aud parucuiariy since the arme 
tice, tnag the real process of expansion Commenced, and at 
the rate at wuich they were going on the process was likely to 
last tor sume years. Under such conditions, the duecwrs 
had to be doubiy anxious and carelul that the non- productive 
capital ian tue coinpauy should be Kept within such iunits that 
It did not too serluusy interlere wia the yearly Det resulta. 
One could not carry through such a prograine by periodic 
large Increases OL capital wiunout great risks, Dut by fuancing 
It with a large credit trom the bank such as they have been 
able co do, vy just drawing the money as and when they 
required it, and no more, Jt was possible. He would lke 
to take the opportunity publicly to tuank the late Sir r,dward 
Holden, who granted them in the trst instance those facilities. 
Whilst auuing at covering, in due course, the whole beid of 
the electrical Industry, they bad up to the present concen- 
trated their ellorts mainly on stuengthening the sections 
which were already represented. Some years ago they ac 
quired the firm of Fraser & Chalmers, and their turbine 
aepartment was one ot their principal assets. Ihey had 
wade provision for douvling the output, and the work was 
nearly completed. ‘hey were about to extend considerably 
the mining machinery department, for which that frm had 
a great reputation. That policy brought along the necessity 
tor increasing the output on the electrical side at Witton. 
Por large generators a big bay had been erected; a new 
building for switchgear was in course of construction. New 
shops tor fans and small industrial motors had been laid 
down, and, although the programme would double their 
electric plant output, consideravle additions would have to 
be made if, in due course, they were asked to take a share in 
the electrification of railways, in the development of the hydro- 
electric plant, the laying down of big power etations, and a 
more general extended application of. electricity in the in- 
dustrial field. ‘The growing scarcity of coal and its present 
cost of production might jeopardise the industrial life ot many 
countries. One and all, they were studying the utilisation of 
every ounce of water power, so that they might be made 
independent ot so fickle a helpmate as coal had turned out 
to be in recent years. Before long, they hoped to double 
their output of electric lamps, one of the etaple productions 
of the company. The new buildings at Hainmersmith for 
that purpose were approaching completion; new patents, 
methods and processes that had developed during $he war 
had been studied by their experts in the States and on the 
Continent. Machinery had been ordered, and. some bad 
already been delivered. ‘lhe services which their lamp worke 
had rendered during the war in other directions had ham- 
pered their progress in the natural development of that im- 
portant departiuent, and it was high time that they brought 
themselves again up to date. The glass works at Lemington 
had been largely extended in order to feed the increased 
lamp works. ‘The fixtures, accessories, heating, and cooking 
apparatus works had ali suffered through conditions of war, 
but new buildings and equipments had been provided, and 
these departments, the original business of the company, were 
again showing a pleasant upward curve. Ihe carbon worke, 
partly through lnportation, and partly through the arrival 
of the half-watt lamp, had drifted back into their pre-war 
impotence, and would be a ditlicult problem in the future. 
On the other hand, the lamp black works, which were. origin- 
ally started as an accessory to the carbon works, had shown 
great vitality and adaptability. Considerable capital had been 
required for the enlargement of their various successful 
enterprises, which figured in the balance sheet as trade in- 
vestments. The Pirelli-General cable works had been extended 
and considerable additions were again in progress. The Ex- 
press Lift Co. promised to become a very important and 
successful asset. Some 100 acres of land and some factories 
had been acquired at Wembley for the greater development 
of their general engineering works, their lamp and glass 
industries, and their research laboratories, buildings for which 
were in process of erection. Finally, very big extensions 
were contemplated at the Peel Conner Works, which were 
practically owned by them. The whole of the telephone in- 
dustry had been at a standstill throughout the war. Before 
the war, as far as this and other European countries was 
concerned, it was already & back number. The demands, in 
their opinion, would be as great or greater than that of any 
section of the future electrical business. The higher wagea 
ruling throughout the world had made automatic telephony 
& practical proposition. Their present works at Manchester 
were full up for some years, and could not be extended. 
Thev had provided for the Peel Conner Works the necessary 
capital for erecting entirely new works at Coventry, along- 
side the magneto works, which were also controlled by them, 
and formed part of their investments. Although those works 
could easilv be filled for some years to come with contracts 
for central battenes, exchange equipments and telephone 
apparatus for domestic use, they meant to start immediately 
on the construction of automatic exchanges as well, with the 
assistance of some of the most prominent telephone experte. 
They had secured a system which they bad every reason $9 
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hope would meet with the approval of the authorities. They 
lid ao much stress and importance on having their full share 
in the telephone business that they had decided to acquire 
all the shares of the Peel Conner Telephone Co., which were 
not yet theirs. They had also acquired considerable interest 
in & French telephone company, which would use their pat- 
terns and patents for the purpose of building up a telephone 
business in France. Some £50,000 was being spent on welfare 
buildings, sports grounds, and, to overcome the housing diff- 
culties, they were building 100 workmen’s cottages on 
their own site at Witton, and another 100 at Coventry. If 
they considered, by the side of all this construction work, 
the higher prices of all materials, they would readily under- 
stand that some part of the new capital recently acquired was 
wanted to finance their stocks, and must also provide a larger 
amount for debtors. There were those, thinking in pre-war 
values, who would regard their profits as excessive. As a 
matter of fact, to make the profits shown they had had to 
produce no less than £7,000,000 worth of values, a real addi- 
tion to the national wealth. In his view profits in a vast 
manufacturing business were an index of efficiency and a 
standard for measuring strength, and, above all, a means for 
maintaining and upholding the State and Empire. Without 
profits they could not accumulate wealth. The State nowa- 
days did not encourage profits; it seemed so much eimpler 
for the politician to encroach on capital. The excess profits 
duty, as applied to them, was nothing short of an encroach- 
ment on capital. He would rather see the State encourage 
profits and tax them even 15 per cent. or more by & profits 
tax than continue to allow industry to grope in the uncer- 
tainty of an excess profits tax. If the workera only realised 
that the aim to be self-reliant, and the desire to earn profite 
were the mainsprings securing them continued employment, 
they would listen with less favour to those well-meaning, but 
misguided idealists who disdained profits and believed that 
the distribution of all capital wonld solve all social troubles. 
They would soon find ont—as he had recently convinced him- 
self they found out in Hungarv—that canital by itself, unless 
made to work, was a will-o'-the-wisp. If the workers only 
knew how little the tota] profit which flowed into the share- 
holders’ pockets was compared to the amount of wages paid, 
thev would realise that nothing hut increased production 
would help them to higher wages, cheaper cost of living, and 
better social conditions. In the balance sheet, the ratio of 
wages and dividends was ahout 8 to 1. If they were to 
deduct.from the amount of dividend paid the eum the share- 
holders would have received had they lent their money to 
the Government, the surplus obtained by them for their 
risk, compared with wages paid, was in the ratio of 25 to 1. 
Nobody was more anxious than thev were to assure the 
workers better conditions of life. Nobody admitted more 
readily the mistakes that had been committed by employers 
of previous generations, but in the interests of employer and 
worker alike, in the interests of the country. a way must 
be found to stop what was commonly called the ‘ vicious 
circle." It etarted at the beginning of the war when the 
Government placed tremendous contracts in certain in- 
dustries at cost, plus a certain percentage of profit. To 
attract labour quickly, the manufacturera did not mind 
what wages they paid—thev received their commission. 
That created jealousv in other industries less favourably 
treated by the requirements of war. and the workers 
naturally claimed equal treatment with the others. Al- 
though it seemed at first impossible to grant it, manufac- 
turera soon found there wae no competition from without, 
and they could obtain their profit in spite of enhanced prices 
of labour. Gradually, every section of the community was 
so affected by the levelling up of the industrial workers that 
they claimed equal consideration, so it came about that 
materials, rates, foodstuffs. freights, and everything became 
dearer, and labour. with higher wages, could not make enda 
meet, and thus the process was repeated over and over 
again. So long as, owing to the common danger, the Govern- 
ment had unlimited horrowing powers, and so long as they 
were shut off from the world of competition. that etate of 
affairs mattered little, but it all led to a denlorable etate of 
inefficiency of production. To-day, when the Government 
had ceased to be a buver, and was rather a seller of com- 
modities. when the world’s machinery of competitive industry 
waa arain being set in motion and speeded up, they must 
stop this inefficiency of production—thev must produce 
cheaper, and thev could onlv produce st a lower cost bv pro- 
ducing more. Therein lay the safety of the worker so far sa 
emmtinved emplovment was concerned: therein lay the possi- 
bilitv of the worker being able to continue to reap the benefit 
of higher wages. If they produced commodities cheanly, eo 
that the greatest number of people could avail themselves of 
ench commodities, there would he continuous emplovment. 
Jf thev allowed prices to ar higher and higher, only the 
few conld buv. and the world’s demand wonld he go curtailed 
that there would he over-production: factories and works 
would find out what was their dutv. That might be 
a neesimistie picture. and he must give it them as hia 
eonsidered view of the situation, but he did not douht 
that in the long run. the commonsense of our people 
would find out what was their duty. He was confident 
that. after a period of uncertainty and hesitation, wiser 
counsels would prevail. the peril to which the country waa 
exposed would be clearly seen, and every Englishman would 


pat his shoulder to the wheel of industry, and by a pat 
55 effort secure the future of the nation and the 
pire. 
Mr. M. F. Armstrong seconded the motion, which, after 
a short discussion of a congratulatory character, was carried. 


The report for the year ended March 


: Fuller's 91st, 1920, etates that the profits, after 
United Elec- charging all expenses of administration, in- 
tric Works, cluding directors’ fees, amount to £48,045. 


Ltd. The directors recommend writing off as de- 

preciation on plant and machinery £5,000, 
off preliminary expenses £6,500, paying a further dividend on 
the preference shares at the rate of 2 per cent. per annum, less 
tax, making 10 per cent. for the year, and of 10 per cent. 
per annum on the ordinary ehares for the year, less tax, 
carrying forward, subject to taxation, £8,040. With regard 
to the liability for income tax and excess profits duty, nego- 
tiations are still proceeding with the Inland Revenue, and the 
amount payable by the company is still undetermined. But 
the directors are satisfied that the reserve of £14.000 and the 
carry forward of £8,040 will be more than eufficient to meet 
the maximum liability. The new buildings, machinery. and 
plant were complete only a few weeks before the year closed, 
80 that the results expected from the use of the new capital 
received last year have been scarcely felt during the period 
under review. Owing to the rapidly increasing business 
and the higher cost of stocks it will be necessary to raise 
further capital, which the directors are of opinion can be 
profitably employed.—Financial Times. | 


The report for the year ended March, 

Chili Telephone 1920, shows that the number of subscribers 
Co., Ltd. increased by 2,038 to 18,769. The lines in 

i operation: increased by 4.633 miles to 

90,734. Gross revenue £225,011, a decrease of £11,091; total 
expenditure (exclusive of fncome tax) £152,207, a decrease 
of £1,746; net revenue £72.804, a decrease of £9,845. The 
average rate of exchange during the period covered by the 
accounts was 1lłd.. as against 13łd. during the preceding 
vear; this decrease has adversely affected the sterling equiva- 
lent of the gross revenue. On the other hand, the rate on 
March 81st, 1990, was 139/16d., as agsinst 91d. a year pre- 
viously, and the difference on converting the liquid assets 
and' liabilities in Ohile at the former rate was £22,647, which 
amount has been carried to the general reserve ‘account. 
The balance to the credit of the revenue sccount, after de- 
ducting income tax. and including £8,511 brought forward, 
is 468.560. In addition to the interim dividend of '8s. per 
share, free of tax, a final dividend at the same rate is to be 
paid; £10.316 to general reserve: £12,000 to the reserve for 
renewal of plant; balance to be carried forward £19,843. 
from which any E.P.D. will be provided. To enable the 
company to acquire the telephone business established in 
Antofagasta, the capital was increased in January last by: the 
issue of 11,000 fully-paid shares at par. | I 


Mr. A. A. Campbell Swinton. F.R.S., 
Crompton and . presided at this company's annus] meet- 
Co., Ltd. ing on July 8th. He eaid that the item 
| of freehold land, premises, plant, tools. 
&., showed. a considerable increase. k in hand algo 
showed & considerable increase on last year's figures, partly 
due to the expansion of the business, partly to the higher 
prices of materials, and partly to work held up as a result. of 
the moulders' strike. Sundry debtors also showed an increase. 
They were making a reserve for bad debts. but they were 
fortunate in that the percentage of debts they. were unable 
to recover was very small. He might say that of the total 
debtors shown in the balance sheet about 80 per cent. had 
been paid since the accounts were closed. Investments 
at the same figure as & year ago: Cash at the bankers and 
in hand might appear to be large, but was acconnted for bv 
the fact that the last instalment on the new ordinary shares 
was paid in March. Turning to the other side of the accounts, 
there was a change in the amount of issued capital. The 
ordinarv shares were increased from 76.769 to 326.769, being 
the 250.000 shares which were issued last year. The year's 
accounts had not benefited to any material extent bv that 
new capital, the bulk of which onlv came in towards the 
close of the financial year. The number of preference shares 
issned had aleo increased by 5,285, being the shares which 
had been taken un during the vear by the comnany’s em- 
ployés. Those emnlovés' shares carried a bonus of 8 per cent. 
per annum. The debenture issue was decreased by the annua! 
drawing which took place last December. The reserve fund 
was increased by the allocation which was made last year. 
Sundry creditors had also slichtlv increased. Turning to the 
profit and loss account, it would be seen that the amount 
earned during the year. after dedncting all charges and de- 
preciation. and, as last year. making a reserve for excess 
profits dutv. income tax, and bad and doubtful dehte, waa 
£63,500. After deduetine interest on debentures, directors’ 
fees, &c., thev had 452.878 to deal with. as against £38.828 
a vear ago. The vear with which thev were dealing had in 
manv respecta been abnormal. The demand for the com- 
nanv's goods and manufactures had been quite unprece. 
dented. and they had heen obliced to decline a very great 
deal of business which thev could have taken if the capacity 
of their works had been larger. The orders booked during 
the year showed an increase on the previous year of 80 per 
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cent., and the unexecuted orders in hand at the close of the 
financial year represented a very large amount. The demand 
for electrical machinery had been equally brisk, both abroad 
and at home, and though in some respects as far as the 
home trade was concerned, there was some eigns of falling 
off, he was inclined to think that they were not likely to 
feel that to the eame extent in the case of the electrical 
trade as in soine other trades, for the reason that the high 
cost of labour and material now rendered the use of elec- 
trical machinery as a labour-saving contrivance an absolute 
necessity in many industries. As a matter of fact, their 
ability to secure business to-day was only limited by their 
capacity to turn out the work. He did not anticipate any 
alteration in that position for some tine to come. In view 
of the increasing demand on their manufacturing capacity 
they bad been obliged to extend their original programme 
for new buildings at Chelmsford. Unfortunately, the diffi- 
culty of obtaining material and labour had delayed the execu- 
tion of those works, and he was afraid it would be some 
little time before they had the full benefit of the expenditure 
that they were incurring, and as they would understand, a 
certain amount of dislocation of business had been caused 
by the carrying out of those building operations. The effects 
of the unfortunate moulders’ strike which began in September 
last year had not even yet entirely passed away. It led to 
& great deal of holding up of work, and it caused them extra 
expense in trying to minimise the inconvenience to their 
customers, and it had had a very material effect upon their 
profits for the year. It was, therefore, with some satisfac- 
tion that they were able to present accounts showing a net 
profit of £52,878, which was approximately an increase of 
37 per cent. upon the previous year's figures. For the year 
just ended, the rate of the excess profits duty worked out at a 
lower percentage than in the previous vear, and no doubt 
that had helped in bringing about their improved profit. 
On previous occasions he had spoken rather strongly on the 
unfairness of the incidence of that duty. which was particu- 
larly hard on a company like theirs, which did not have a 
very good pre-war record. It was, therefore, a matter of 
considerable disappointment to the board that the Chancellor 
of the Exchequer should not only have reimposed the tax, 
but that he was undoubtedly going to increase it from 40 to 
60 per cent. for the current yéar. He did not know whether 
the efforts of the business world to impress upon the Govern- 
ment the injuiry which that heavy duty was doing to the 
trade of the country would have any effect, but he devoutly 
hoped it would. As to the current year, he had told them 
that they started with a large amount of work in hand. 
Their trouble really was not to get orders, but not to offend 
their customers by their inability to supply them with what 
they wanted. That being the position, the directors were 
justified in looking forward with confidence to a successful 
year. For a good many years they had rented a recreation 
ground at Chelmsford for the benefit of their employés. 
With the increasing number the ground was becoming too 
emall. and the board had taken an opportunity which afforded to 
buy the ground, together with an adjoining field, in all about 
123 acres, the whole of which was now being utilised as a 
sports ground. He was confident that the shareholders would 
approve of that action in providing adequate means of recrea- 
tion for their staff and emplovés who served them so well. 
Sir Charles Parsons. one of the trustees for the debenture 
holders, had felt obliged to resign that position, and in his 
place the board had elected him (Mr. Swinton). Having 
referred to the appointment of Mr. S. W. Armstrong Noble 
and Sir Glynn Hamilton West as directors to represent Messrs. 
Armstrong, Whitworth & Co., on the board, he said that 
they were going to ask the shareholders to increase the bor- 
rowing powers of the directors. The business was expanding 
very fast, and in addition, owing to the very greatly increased 
cost of labour and materials in order to carrv out a given 
volume of business, much more working capital was required. 
They thought it desirable that the board should be enabled 
to borrow such money as might be required for the business 
from time to time. 

A resolution was carried removing the limit to the borrowing 
powers of the directors. | 


.  Presiding at the annual meeting, last 
Anglo-Portuguese week, Mr. H. Allen referred to visits paid 
Telephone to Lisbon by Mr. Kerr and himself to 
Co., Ltd. discuss with Ministers and their depart- 
mental advisers the question of increased 

charges, which had become imperative. The discussions were 
complicated by changes in the Ministry. but thev eventually 
got & fairly substantial part of what they sought, and the 
decree was signed and the new rates came into force as from 
June 15th. Neither from private subscribers nor from the 
commercial community was there anv serious opposition. The 
directors could not verv well settle the accounts and call this 
meeting with this vitally important question of tariffs hanging 
in the balance. Now. however, thev felt justified in dis- 
tributing, if not the entire profit of the vear, at all events a 
larger proportion of it than in the previous three vears. 
The increase in the tariff ranged for the different services, 
from 150 to 180 per cent., the higher rate applying to com- 
mercial establishments, which. of conrse. constituted the 
greater part of the husiness. That in itself was a very im- 
portant point. This 150 to 180 per cent., by the way. was the 
increase upon the original tariff, and was inclusive of the two 


increases of 15 per cent. An increase of 150 to 180 per cent., 
of course, had a very attractive sound, but he warned them 
against attaching an exaggerated value to its effect on the 
profits, at ieast for the current year. Every expense attending 
the extension and conduct of such & business had gone up 
enormously of late years. After referring to the question of 
exchange the speaker said that the new tariff, even if it 
did nothing more, would afford temporary relief until the 
substitution of the measured or message rate for the inequit- 
able fixed subscription. for large and small users alike. 
Hitherto the authorities had opposed this change, but the 
Press and the public were gradually coming to see that people 
should pay for their telephone service according to the use 
they made of ii. They might therefore expect that by the 
time the company was prepared to give the requisite facilities 
hostility to the institution of the message rate would have 
disappeared. ‘They were now concentrating their efforts 
largely on the extension of exchange accommodation, which 
was sadly behind the requirements of the times. For the new 
Central Exchange in Lisbon, which wae intended to have 
an ultimate capacity of 20,000 lines, they had, with some 
difficulty, found a splendid site in the business centre of the 
city. They were getting on with the plans and specifications. 
The material for the extension of the switchboard in the 
North Exchange arrived some months ago and was being 
installed. The extension of the building itself, in order to 
give still further switchboard accommodation, was also well 
in hand. This, together with a small temporary exchange in 
the present central building, would afford some slight relief 
to the present congestion, but the onlv permanent solution 
was to be found in an entirely new Central Exchange. The 
number of calls passing through all the company's exchanges 
last vear was 384 millions, an increase of 34 millions over the 
number in the previous vear. Although no arrangement had 
yet been arrived at for taking over the Government trunk 
lines, the service of which continued to be most unsatisfactory, 
steps were in contemplation under which the company would 

enabled to introduce wireless telephony for the purpose 
of linking up Lisbon and Oporto with the other important 


towns of Portugal. 
Underground Electric Railways Co. of 
London Electric [ondon.—Subject to final audit the profit 
ailway for the half-year ended June, 1920, after 

Companies. payment of 6 per cent. on the first cumn- 

lative income debenture stock, is £49. This 
does not allow of any pavment on the 6 per cent. income bonds, 
and together with £22,938 brought forward. it has been 
carrled to the special reserve for equalisation of interest. 

London Electric Railway Co.—Dividend on the 4 per cent. 
preference stock of 2 per cent., and on the ordinary shares 
of à per cent., against 1 per cent. for the same period of 1919. 

City & South London Railway Co.—Dividend on the 5 per 
cent. preference stocks 1891, 1896. 1901, and 1903 of 24 per 
cent., and on the consolidated ordinary stock of 4 per cent., 
against 1 per cent. for the same period of 1919. 

Central London Railway Co.—Dividend of 4 per cent. on 
the undivided ordinary stock, and of 1 per cent. on the 
Metas ordinary, against 2 per cent. for the same period 
of 1919. 

Metropolitan District Railway Co.—Dividends of 2 per cent. 
on the 4 per cent. guaranteed stock; of 24 per cent. on the 
44 per cent. first preference stock, and of 14 per cent. on the 
5 per cent. second preference, against 24 per cent. for the 
same period of 1919. 

London General Omnibus Co.—The financial position does 
es justify the declaration of any interim dividend on the 
shares i 


— 


Prospectuses.—Sir W. G. Armstrong, Whitworth ck Co., 
Ltd.—The list is to close on or before July 19th in an issue 
of £9,000.000 second mortgage debenture stock at 95 per cent., 
carrying interest at 64 per cent. per annum. 

Bournemouth ck Poole Electricity Supply Co., Ltd.—The 
list was to close yesterday in an issue of £157,000 73 per cent. 
seven-year notes at par. The money is required for providing 
additional generating plant and mains. 


Mather & Platt, Ltd.—It is intended to issue a further 
210.000 ordinary shares of £1 each to existing holders next 
month. It is also probable that an issue of shares will be 
offered to the employés on favourable terms. Capital is 
required to meet the cost of extensions now in progress at 
the works. 


France.—The report of the Compagnie Francaise pour 
lExploitation des procédés Thomson-Houston, of Paris, for 
last year shows a profit of 11.008.920 fr., as compared with 
only 2,370,253 fr. in 1919. The dividend is being maintained 
at 40 fr. per share. 

The report of the Société de l'Energie Electrique du 
Sud-Ouest, of Paris. for last vear shows a big drop jn 
both the turnover and the profite, the latter having amounted 


to only 470,268 fr., as compared with 9,046,343 fr. in 1918; 


no dividend is being declared. 


Western Power Corporation.— Quarterly dividend of 14 
per cent. on the preferred stock. 


Shawinigan Water & Power Co.—Dividend 12 per cent. 
Kaministiquia Power Co.—Dividend 2 per cent. 
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Brazilian Traction, Light & Power Co.—The report for 
1919 states that the revenue received under contracts with 
subsidiary companies was $8,500,234, interest on investments 
and miscellaneous income $376,771, together $8,877,005; less 
general and legal expenses and administration charges, 
$139,732; interest and charges on secured gold notes and 
other loans, $663,305; provision for general amortisation, 
$200,000; leaving net revenue $7,873,967. Dividends on pre- 
ference shares at 6 per cent. per annum absorbed $600,000, 
leaving surplus for the year $7,273,967, which with the balance 
of $7,613,041 brought forward gives a total of $14,887,008. 
During the past three years $12,300,000 has been utilised 
toman meeting capital expenditure on the properties, and 
a corresponding amount has therefore been transferred to 
general reserve account, leaving 52,587, 008 to be carried 
forward.—Financial Times. 


British Thomson-Houston Co., Ltd.—The report for 1919 
shows profits, after deducting all expenses and charges other 


than interest on debentures and loans, and after making provi- 
sion for estimated war taxation, of £412,400, plus £150,863 
brought forward. To depreciations, reserves, and adjustments 


£220,602 is applied, and £208,431 is to be carried forward. Out 
of the capital reserve account it is proposed to pay in full the 
accumulated dividends on the preference shares, £210,000 
(being £5 5s. per £10 share), and to the ordinary shareholders 
£40,000 (being £1 per £10 share). It is proposed to capitalise 
this £250,000, and to issue fully-paid ordinary shares to that 
amount to the shareholders. "The share capital is to be in- 
creased to £4,000,000. 


Companies Struck off the Register.— The NIE com- 
panies have been struck off the register, and are dissolved :— 

Phenix Armouring & Cable Co., Ltd. 

Munster Electric Lighting Co., Ltd. 

Molybdenum, Ltd. 

Lumina, Led. 

Loadon Decorative Metal Works, Ltd. 

Cathodes, Ltd. 

Blasberg Engineering Co., Ltd. 

Alexandria Electrical and Engineering Works, Ltd. 

William Taylor (Electric Lamp) Co., Ltd. 

Stock Exchange Notices.—Dealings with the following 
securities have been specially allowed by the cómmittee, under 
Temporary Regulation 4 (3):— 

Babcock & Wilcox, Ltd.—73.828 ordinary shares of £1 each, 
fully paid, Nos. 2,075,001 to 2,148,828. l 

Application has been made to the Committee to allow the 
following to be officially quoted :— 

Tramways, Light & Power Co., Ltd.—£350,170 5 per cent. 
debenture stock. 

The following are to be officially quoted :— 

Babcock & Wilcox, I.td.—488,828 ordinary shares of £1 
each, fully paid, Nos. 1,660,001 to 2,148,828. 

Greenwood & Batley, Ltd.—174,195 ordinary shares of £l 
each, fully paid, Nos. 180,391 to 354.585. 


Brotherton Ediswan Tubes & Conduits, Ltd.—.\ccordin 
to the Financial Times, the accounts for the year ended Mare 
3lst show a trading profit of £12,835, and after adding transfer 
fees and rents receivable, and deducting the amounts written 
off for depreciation of plant, bank charges and interest, direc- 
tors’ fees, excess profits duty, and with the amount brought 
forward, £19,119, a balance of £21,569 remains. The directors 
propose a dividend of 95 per cent. on the ordinary shares. 


Pernambuco Tramways & Power Co.—Gross receipts for 
1919, £436,756, and increase of £93,117; working expenses, 
£524,529. an increase of £71,595; net receipts £119,233. in- 
crease £21,522. After meeting debenture and other charges, 
£3,000 is put to renewal and general reserve, and 3j per 
cent., free of tax, is to be paid on the 7 per cent. non-cumu- 
lative participating preference shares, leaving £16,909 to be 
carried forward. 


Dublin United Electric Tramways Co., Ltd.—Interim 
dividends for the half-year ending June 30th at the rate of 
6 per cent. per annum, less income tax, on the preference 
stock, and at the rate of 4 per cent. per annum, less income 
tax, on the ordinary. 


Bombay Electric Supply & Tramways Co., Ltd.—A peti- 
tion for confirmation, of a scheme of arrangement between 
the company and the holders of the 6 per cent. cumulative 


preference and the ordinary shareholders is to be heard on 
July 30th. 


Shropshire, Worcestershire, and Staffordshire Electric 
Power Co.—Dividends of 7 per cent. on the 7 per cent. 
Preference shares for the year and 6 per cent. on the 6 per 
cent. preference shares for nine months to December, 1919. 
Carried forward £740. g 


Yorkshire (Woollen District) Electric Tram ways, Ltd. 
‘vidend 6 per cent. on the ordinary shares for the year 1919. 
Carried forward £9,677. 


Clontarf (Dublin) & Hill of Howth (Electric) Tramroad 
0—Interim dividend of 3s. per share. 


National Electric Supply Co., Ltd.—Interim dividend of 


ud 1785 p annum, less tax, for the half-year, on the 


Telegraph Construction & Maintenance Co., 


eleg Ltd.—In- 
terim dividend of 6s. per share, free of tax. 


STOCKS AND SHARES, 


TUESDAY EVENING. 


THE eagerly-expected speech by the Chancellor of the Ex- 
chequer failed to give any hope to those who looked for relief 
in E.P.D. this year. Stock Exchange markets, however, took 
very calinly whatever disappointment may have been felt with 
Mr. Chamberlain's decision. A sustained rise in gilt-edged 
stocks has induced cheerfulnesg in various directions, and in- 
dustrials, after inomentary hesitation, rallied easily enough. 
Cheaper inoney is declared to be advancing steadily nearer. 
Investors absorb good stock with readiness. The foreign field, 
as well as the domestic, is in favour. ; 

Anglo-Argentine Tramways preference shares of both classes 
rose 4 on the chairman's speech, reported in last week's ELEC- 
TRICAL REVIEW, at the meeting. Substantial rises in Argentine 
Railway stocks this week have served to revive interest in the 
industrial companies of the Republic, and the outlook is held 
to be brighter for business than has been the case sincé armis- 
tice-time. City of Buenos Aires Trams are firmer at 3f. 
Brazilians, on the other hand, are heavy, with Tractions 4 
down at 46}. The effect of the report continues to be felt, 
although the hopeful still talk of the early resumption of 4 per 
cent. dividends. Rio Tramways First Mortgage bonds are 80}, 
and the Seconds 634. Para Electric ordinary keep about 14s., 
and the old and new preference at 12s. Sao Paulo Tramway 
Firsts changed hands a few days ago at 854; the 5 per cent. 
consolidated debenture stock was last dealt in at 58. 

British Electric Traction ordinary stock 18 35 cum div., but 
will go ex this week. The 6 per cent. cumulative participating 
preference is 63, affording yields over 9 per cent. at that price. 
London United Trumways 4 per cent. debenture stock can be 
bought at 31, and the preference at about a florin. London 
General Omnibus 44 per cent. debenture stands at 67, and the 
5 per cent. cumulative income debenture stock at 623, which 
latter is the same price as ig quoted for Metropolitan Tramways 
5 per cent. debenture stock. All the liveliness has subsided 
from London & Suburban Tractions, and the ordinary stick at 
ls. 10łd., the preference at 3s. The company's 44 per cent. 
debenture stock is 40; the 5 per cent. ‘‘A’’ debenture stock 
has fallen back to 68. Many of these stocks and shares change 
hands but seldom, and the reason for their occasional men- 
tion in this letter 18 that it may serve to keep stockholders in 
A with prices which otherwise they might hardly see at 
all. 

Marconis are recovering from the weakness which overtook 
them on the Governinent's announcement in reference to the 
Imperial chain of wireless stations. The price has risen 3/16 
to 3 7/16, and the preference are sympathetically better at 31. 
The new ordinary. came up from 23 to 3 1/16. Canadians 
keep close to 10s. United River Plate Telephones have eased 
off to 7. Anglo-American Telegraph preferred hardened to 791, 
but the deferred at 174 is 5s. lower. The Eastern group is 
unusually quiet, so far as changes are concerned. Great 
Northerns and Indo-Europeans remain flat. 

In the home railway market, Underground Electric Income 
Bonds have given way sharply, owing to the dividend declara- 
tion of the company, showing that not only is the half-yearly 
interest passed altogether on the bonds, but the amount to 
be added to the carry-forward comes to the bagatelle of 40 
N The group has done badly, as the following figures 
show :— 

Interim dividends per cent. 
1919. 1920. 


Company. 
City & South London Ord. ... te MENU i 
London Electric Ord. ... M D EDU 4 
Metropolitan District 2nd Pref. . 24 
Und. Elec. Rlys. Income Bonds ... 6 © ............ nil. 
Central London m ans N 4 
London General Omnibus E. ME nil. 


The 6 per cent. First Cumulative Income Debenture stock of 
the Underground Railways will receive ite interest on Septem- 
ber Ist at the full rate. It is not surprising that in these cir- 
cumstances the market for the etock should be flat, although 
the optimists maintain that prices may be regarded as at their 
lowest level, having regard to the strong probability that Par- 
liament will give permission for fares to be raised in accord- 
ance with the Bill which has lately passed the third reading in 
the Houses of Parliament. Metropolitans and Districts are 
both $ higher. 

The market for home electricity shares is still dull; not a 
sign of life appears in any of its shares. The way in which 
the gas strike spread was not regarded as a bull point for 
electricity supply, while, of course, at this time of year popular 
attention is always lacking, nor is it until the autumn that 
Investors begin to take any interest in illumination shares as a 
rule. Edmundson's report showed £14,800 available for distri- 
bution. but no dividend is paid, £10,000 going to the carry- 
forward. The ordinary stand at 5s., the £5 preference at 40a., 
and the 6 per cent. non-cumulative preference at 11s., while 
the 44 per cent. debenture is about 634. 
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Crompton have gone back a ehilling to 2ls., in spite of the 
chairman’s statement at the meeting the other day to the effect 
that the demand for the company’s manufactures during the 
past year had been quite unprecedented, and they had been 
obliged to decline a good deal of business which, had the capa- 
city of their works been larger, they would have been glad to 
undertake. General Electric Ordinary stiffened to 33s., and 
the new Ordinary to 30s. middle. Callenders old preference 
are a better market at 18s. Babcock & Wilcox went back to 
2 9/16 in company with various other engineering and similar 
shares, but the decline was regained. 

In the armament list, Vickers have recovered to 958. 6d., 
after the drop to 24s. which occurred on the success of Admiral 
Sir Percy Scott in his lawsuit against the company. The issue 
of Armstrong Debentures, the coming of which was mentioned 
here & fortnight ago, has had no further effect upon the price 

of the shares, which improved to 26s. The cable manufac- 
turing issues are marking time. Rubber shares improved 
eharply, as buyers came in who are encouraged by the outlook 
for & possible rise in the price of the raw etuff in the autumn, 
when evidence of shortage is expected to make itself manifest. 
In commercial stocks and shares as a whole, there is a revival 
of public interest this week, and rumours are current as to 
eeveral new issues which are said to be anxious to make their 
appeals to the public before the holiday season sets in next 
month. Vickers has a million-and-a-half of 7 per cent. notes 
to be offered at 95. The Calcutta Electric has been under- 
writing, at a commission of 21 per cent., half-a-million pounds 
of 5 per cent. tax-free debenture stock at 95. There is talk of 
& possible new issue, too, from the Brush Co., in whose ordi- 
nary stock the last- recorded bargain was at 1203 three weeks 
ago. | 


SS 


SHARE LIST OF ELEOTRIOAL OOMPANIES. 


Home ELECTRICITY COMPANIES, 


Dividend Price 
— — n Yield 
1918. 1919, 1920. Rise or fall. p.o. 
Brompton oe oe oe 8 19 — A9 B 3 
Charing ee ee 4 7 — 10 0 0 
do. do. do 4 Pref. ee 4 a — 8 8 8 
Ghelses.. oe ee ee 8 4 — 8 0 0 
City of London 8 10 1 — 8 17 10 
do. 6 per 'cent, Pret, . 0 6 17/- — 1 2 
County of zw ee - 1 8 — 917 0 
' do. 6 per cent. Pref. 6 6 — 6 6 
ee ee 6 7 é — 8 15 0 
London ee . Nu 28 11 = 6 0 0 
ceded Sag 0 ee t Pret eo i ü i — 8 : : 
: r oen e 22 — 
Bt. 345 a and Fan Mall sè „ 10 18 — 8 16 10 
London . oe ee 6 6 — 9 13 0 
South Metropolitan Pref, se ee 1 1 — 1 0 0 
Westminster Ord: ee ee 8 10 bà — 9 16 9 
TELEGRAPHS AND TELEPHONES, 
A*glo-Am, Tel. Pref, 5. ê 6 794 +1 111 0 
do. ee ee me là 174 -= ł 8 11 5 
Chile re i a oe ee ee 6 6 — *4 18 9 
Cuba Sud. D ee ee ee 7 7 — g 4 8 
Extension ee ee oe 8 10 14 — 8 18 0 
Bastern Tel. Ord. * ee ee 8 10 li — 6 17 6 
Globe Tel. and T. Ord. ee [E B 10 -—— *$ 7 0 
do. do. 0 ee ee 6 4 ape 1 1 3 
dra Northern Tel, ex e m i 3 — 10 : 8 
Dn o-Buropean ee e ee -— 8 8 
Marconi ee o 95 095 87; — à 76 4 
Oriental Telephone Ord. .. „ 10 12 925, — *5 4 4 
United R, ree aon oe oe 8 8 7 — $ *514 4 
West India and Panama .. ee 1/86 Nil 5^ — Nil 
Western Telegraph. ee eo 8 10 15 — 18 
i ; 1 Home RAILS, 
Central London Ord. Assented .. 4 4 44 — 810 9 
Metropolen iten "s v 1 E al +4 619 1 
do. District 1 Nil 154 +$ Nil 
ee Electric Ordinary. . Nil Nil là — Nil 
do. „ Ni Nil 46 — Nil 
. do. do. ingore ʻi 6 4 51) — 43 — 
! Foreign Trama, &c. 
Auglo:Axg. Trams. First Pref. .. Nil 55 3h * à 717 2 
. do. do. ind Pref, .. Nil Nil tà +4 Nil 
do. do. 6 Deb. wie 6 ^ 5 — 811 0 
Brasil Teactions — .. T .. Ni Nil 44 — 3 Nil 
Bombay Electric Pref. 6 6 18 — 410 0 
British Columbia Eleo. Rly. Pfoe, 6 6 bR = 811 0 
do. do.  Preferrred 2 5 5 — 9 7 0 
do. do. Deferred N B 64 *1 510 1 
do. do. Deb. ae i m 64 717 6 
Mexico Trams 5 per cent. Bonds. - N 88 —1 Nil 
do. 6 per cent. Bonds.. Nil Nil 29 —1 Nil 
M sxloan Light muon si . Nil Nil 14 — Nil 
do, lst | Bonds „ Nil Nil 48 —1 Nil 
MANUFACTURING COMPANIBG. 
Ba boock & Wilcox .. ia 8 16 15 28 — *6 14 4 
British Aluminium Ord. .. ee 10 10 ley — 9 8 2 
British Insulated Ord. .. . 1% 15 141 — 8 5 6 
Callenders e Pref ee ee ee 63 p 172 — 11 8 6 
e es ee ee 18/- k fd. 7 4 5 
Castner. Kellner n "T . D 17 8 — 618 4 
Crompton Ord. eas ^w .. 10 10 PIVE —1- 9 10 
Eidison-Swan, “A ” ee 10 10 1 — 7 12 4 
do. do. 5 percent, Deb. PN b 6 78 — 6 6 9 
Hlectrio Construction — „ 10 10 1 —-])/- 10 0 0 
Gen. Elec, Pref, E^ "eo — des 864 18/6 7 0 6 
do. Ord. e " . 10 — 83 t 6d * 1 8 
0 1. ry ee oe oe ^ 16 1 me B 0 0 
0. ee ee ee 44 — 6 18 6 
India-Rubber.. s. ae „ 10 10 i — *9 18 10 
M et.-Vickers Pret. s PN j 8 2} = 98 
Siemens Ord... oe ee . 10 10 20/. — *7 18 10 
Telegraph Con. m oe „ 20 20 214 — e$ 11 8 


* Dividends paid free ef Income Tax. 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, July 13th. 


| Latest Fortnight’s 
i 
a Acid, Oxalic ... us a S. per lb. 2/10 
a Ammoniac Bal per ton | £100 
a Ammonia, Muriate (large nu E i 493, 
a Bisulphide of Carbon " » M wns 
a Borax .. "m M eee ” 249 m 
a Copper Bul hate 995 EM Su A 247 £1 dee. 
a Potash, Chlorate  .., ca per lb. VE " 
a » Perchlorate T" eee n 1/8 TE 
a Shellac 5 .. per cwb.: £33 £1 10s. inc. 
a Sulphate of Magnesia " per ton £18 e 
: Bulphur, Sublimed Flowers ne " | £28 485 
Lump ove eon ev 97 | £25 eve 
s a Boda, Chlorate per lb. | 6d. 925 
» Crystals per ton £12 s 
a S Sodium Bichromate, casks per lb. ves Bn 
METALS, &c. | 
g Bebbitt's Metal Ingots per ton 4118 to £845 
: Brass (rolled metal?“ to 12° basis) per lb. | 1/2} H inc 
c „ Tubes (solid drawn)... 5 | 1/6 to 1€1 d. inc. 
c „ Wire, basis né. dae. 4 1783 | d. inc 
e Copper IE (solid drawn) . deer 1/82 ld. inc. 
g » Bars nd HOME „ per ton 4161 £8 inc 
g is eee 885 sae " i £161 £3 inc 
„ Rod M S ii | £161 £8 inc 
d «€ (Eleotrolytic) Bars as ” £110 £5 ino. 
d n i Sheets »" £156 PS 
d n " Wire Rods.. » £125 £5 inc. 
d «€ » H.C. Wire.. per lb. 14 zd. inc. 
f Ebonite Rod ... T dvs wae »" BJ- T 
f T] Bheet ace dee "es ” 2/6 Ss 
n German Silver Wire 55 85 vi 8J- vs 
h Gutta-percha, fine ... — wae ” | 14/- ls. inc. 
h India- rubber, Para fine i 1/11 E dec. 
i Iron Pig (Cleveland Warrants) .. per ton Nom. 
„ Wire, galv. No. 8, P.O. ). qual. wo £59 
g Lead, English Pig ... re BH £37 108. £3 105. inc. 
g Mercury DNE .. per bot. £20 10s. to £21 10% to bi inc 
e Mica (in original cases) small `., per lb . to 
: 50 ” » medium. ” 5/- to 10/- 
large " 19/6 to 25/- & up 2 
A Phosphor Bronze, plain castings is 1/6 to 1/11 sex 
g »à » rolled bars and rods si 2/2 to 2/8 2 
„ rolled strip & sheet »" 2/3 to 2 os 
r Silicium Bronze Wire gis per ib. 1/111 id. inc. 
g Steel, Magnet, in bars " | 1/8 is 
a Tin, Block (English) . per ton £266 to 2267 £220 ins, 
Wire, Nos. 1 to 16 per lb 4 
White Anti. friction Metals per ton £90 to £945 


| | 
Quotations supplied by— 


a G. Boor & Co. James & Shakespeare, 
e Thos. Bolton & Bons, Ltd. f Edward Till & Co, 
d Frederick Smith & Co. i Bolling & Lowe. 
e F. Wiggin & Sons. l Richard Johnson & Nephew, L4d. 
f India-Rubber, Gutta-Percha and n P. Ormiston & Sons, 

Telegraph Works Co., Ltd. r W. F. Dennis & Co, 


Electrical Utilities Corporation.— Quarterly dividend of 
14 per cent. on the preferred stock. 


Colombo Electric Tramways & Lighting Co., Ltd.—Profit 
for 1919 £48,324. To general reserve and renewal £20,000; 
1 0 0 of 10 per cent., free of tax; carried forward 
215, 240. 


Motor-Car Lights. — The problem of motor-car head - 
lights, which will give sufficient driving light and at the 
same time will not dazzle is discussed, as are also the difficul- 
ties experienced in illumination during fogs, in the Optician 
and Scientific Instrument Maker. Several devices which are 
claimed to satisfy the conditions are deacribed, the simplest 
method being to paint dark the portion of the reflector which 
sends light upwards, or the part of the lamp through which 
the light reaches the reflector. In the offset reflector the two 
halves are separated, the upper half being further from, and 
the lower half nearer to, the lamp than the focal distance. 
Thus both halves throw beams of light downwards only. In 
another headlight the two halves of the reflector are hinged 
at the vertex, so that by turning one half, or both halves, 
the driver can concentrate the light upwards or downwards, 
or distribute it evenly. A headlight with two lamps, arranged 
vertically, with an opaque shield between, gives somewhat 
similar results. The upper lamp is fixed in a position to 
throw light, after reflection, at the upper half of the reflector, 
downwards. The lower lamp mav be moved inside or outside 
the focus so as to give a beam of light directed downwards 
or upwards, as desired. A number of different types of lenses 
have been designed to meet the required conditions. In one 
type the lower half of the lens consists of two sets of obliquely 
parallel prisms, so that the emergent light spreads out in a 
broad fan over the entire surface of the road and the strip 
of land on either side. The upper half is made up of a series 
of concentric semi-rectangular prisms which refract the raya 
inwards and downwards to form a dense, brilliant, narrow 
. of light ahining down the centre of the road.— Technical 

eview. 
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WATER-POWER DEVELOPMENT. 
By L. E. WOOD, A. M. I. E. E. 


Never in the history of Great Britain has there been such 
a pressing demand for an abundant supply of cheap power. 
Previous to the world crisis, coal, with which these islands 
are richly endowed, was so cheap and plentiful that it was 
thought that no other source of energy could compete with 
it. To-day we have the biggest trade boom the country 
ever knew, when all the world is simply starving for sup- 
plies, but our industries are totally unable to expand to meet 
the demands, becausc there is a great shortage of fuel. 

Coal is now more than double its pre-war price, and still 
rising : moreover, the supply is totally inadequate to meet 
our wants. ! 

Much the same may be said of oil ; though its production 
hasrapidly increased during the last few years, so has its 


price; crude oil, as used for raising steam, and in certain 


types of internal-combustion engines, could, before the War, 
be bought for £3 5s. per ton, whereas to-day, it is round 
about £19 per ton. Moreover, the sphere of oil fuel is 
extending in every direction, and at the present rate of 
progress in the development of apparatus for using oil fuel, 
the demand will far outstrip the supply. 

There are other considerations. which militate against the 
universal adoption of oil ; at the present time we are, as we 
always shall be, entirely depehdent on foreign countries for 
our supplies, which have to be borne long sea voyages in 
ships which, in time of War, would be subject to submarine 
attack, It is also subject to market manipulations, and 
has to be handled many times before reaching the consumer. 

The only other source of energy known to-day is water 
power. Unfortunately, these islands are not so well blessed 
in this direction as in the case of coal. . We have no huge 
waterfalls like Niagara, Victoria, Ignassu, &c., capable 
of giving a continuous supply of millions of horse power, 
neither have we any great non-tidal rivers like the St. 
Lawrence with its great lakes, whose waters are derived from 
large catchment areas, but we have a limited amount, 
which, though of modest proportions, would, if developed, 
help out our coal supplies considerably. 

Quoting figures from a survey of the water potentialities 
of the world, apart from tidal energy, it is estimated that 
England possesses 900,000 H.P. capable of development ; 
but far greater possibilities depend on our ability to utilise 
the tidal flow of such rivers as we possess, that meet the 
requirements. The three great desiderata for a tidal plant 
are :—First, that there should be sufficient height of tide 
to obtain a good head; secondly, that there should be two 
natural reservoirs of large size, so that continuous power 
can be obtained ; and thirdly, that the power plant should be 
central to the population to be served. 

Without the first and second, the case for tidal energy 
is hopeless. 

What promises to be the firat great tidal development in 
the world is to take place at Hopewell, in Canada, where 
the initial development is to be 100,000 H.P., at an 
estimated cost of £2,100,000, or approximately £21 for 
each H.P. 

In this case the two most important features exist; first, 
the tide is most regular, and is one of the highest in the 
world, with a spring rise of 45 ft., a neap rise of 28 ft., and 
anormal neap range of 32 ft. In the second place, nature 
has almost completely formed two large reservoirs where 
two rivers converge upon a tidal bay. 

Up to the present the importance of water-power develop- 
ment has not been sufficiently appreciated in this country, 
snd such schemes as have been projected have met 
with auch fierce opposition, even from public sentiment, 
tbat they have been abandoned. Thus to-day we have no 
organised plans for future development of any magnitude, 
though certain reporte say that a scheme has been projected 
to develop the tidal flow of the river Severn at Beachley, 
estimated to cost between £8,000,000 and £9,000,000, to 
be completed in five years; the amount of power resulting 
therefrom is not stated. 

Let us consider what effect 900,000 H.P. would have on 
Cur industrial life if we had at the present moment that 
“mount of power at our disposal. It represents consider- 


ably more than the total combined output of all the electric 
power stations in London. Imagine Greater London 
obtaining ita light and power without the aid of coal. 

In the most modern steam planta 2:5 lb. of coal is con- 
sumed in producing 1 H.P.-hr. of electricity, so that 900,000 
H.P. would require nearly 9,000,000 tons per year; 900,000 
10-ton trucks and 900 of the largest locomotives we possess 
would be required do haul this amount of coal, which water 
power would relieve for other duties. | | 

Water power is many times more efficient than power 
produced from coal ; at least 90 per cent. efficiency is obtained 
from the amount of water passing through the turbine, 
against 20 per cent. from coal. 

The saving in man-power by producing energy from 
water power, as compared with steam power, is large, 
especially if the number of miners required to provide coal 
is considered. A large. American power company has 
published statistics comparing the number of men to 
operate one of its hydro-electric plants, with the number, 
including miners, needed to operate one of its steam 
plants. In a water-power plant one man is required 
per 6,000 H.P. of capacity, whereas in a steam plant 
one man is required per 100 H.P., and assuming that 
900,000 H.P. of water power would replace the same amount 
of steam power, over 8,000 men would be released for other 
duties; furthermore, water power i8 the only power which 
is not dependent for its source on the human element, and 
is thus immune from sectional strikes. 

Quite recently the Chicago, Milwaukee and St. Paul Rail- 
road of America opened for traffic a further length of 207 
miles, making, with the 410 miles previously electrified, a 
total of 647 miles, and when the remaining strip of 212 
miles is electrified, 95 electric locomotives will replace 250 
steam locomotives. | 

Electric power for the operation of this line is supplied 
by water power, derived from the mountain ranges through 
which the line passes. | / 

Substitution of hydro-electric power on this system will 
effect a saving in fuel, based on the business of 1918, of, 
approximately, 300,000 tons of coal and 40,000,000 
gallons of oil fuel annually. Thus, the mountains provide 
the power whereby they are conquered. 

France has water potentialities estimated to produce 
9,000,000 H.P., of which only a fraction is developed ; how 
differently she would be placed to-day if only 50 per cent. 
of the available amount had been developed. 

Water power is the greatest asset a nation could possess, 
and any scheme, tidal or non-tidal, capable of commercial - 
development, even at a great initial cost, should be pushed 
forward with the least possible delay. | HP 

A Water Power Commission should be established with 
powers to survey the whole country, to grant rights, and to 
remove all obstacles, so that the community may utilise 
the gifts of nature, now going to waste, and tlius relieve 
the ever-increasing difficulties of our coal supply. 


Tariff Policy. —At a meeting of the Executive Com- 
mittee of the Tariff Reform League, held on Thursday last week 
(Chamberlain Day), at the House of Commons, a report presented 
by the General Purposes Committee jas adopted, setting forth a 
definite tariff policy, and recommending its adoption by the League 
as the basis of an active educational campaign during the coming 
autumn and winter. 


Australia and Trade with Germany.—According to an 
Australian paper just to hand, it was stated at Melbourne in May 
that in some cases Australian manufacturers had recently found 
that they were in urgent need of certain key" machinery or 
tools which apparently could only be obtained from former enemy 
countries, It was represented that by applying the continued 
general embargo on trade with Gerinany and other former enemy 
countries to these particu ar cases, Australian industries were 
seriously hampered, while no special harm waa done to the former 
enemy countries, as the things needed were generally quite small 
items, though indispensable. This question was recently put before 
the Federal Ministry. After consideration, it was decided that 
where it was clearly shown that certain things were indispensable 
to an Australian industry, and it was also proved that they could 
not be obtained excepting from Germany or some other former 
enemy country, licences shonld be granted for their importation to 
Australia. Licences of this kind have already been granted in 
one or two special instances." 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit partioulars of new or improved devices; and apparatus, which will be published 
if considered of sufficient interest, 


A Super Switch Plug." 


Details of a new combined switch and plug shortly to be 
placed on the market are supplied by Mr. W. T. RAWCLIFFE, 3, 
Greengate, Victoria Bridge, Salford, Manchester. This device 
(illustrated in fig. 1) consists of a double-pole, quick break 
switch with earth connections, which is interlocking when the 
plug is in position and the current switched on. When either 
open or closed there are no live parts exposed, all details 
being effectively enclosed. The locking pin works one way 
only, and thus the same polarity is obtained in every case. 
Contact is made by inserting the plug and turning it to the 
on position. 

A Small Lighting Transformer, 


There are many cases in which it is required to keep a 
small light burning for long periods, and to effect this with- 
out the use of small batteries the BnrrisH. THOMSON-HOUSTON 
Co., Iap., Mazda Honse, 77, Upper Thames Street, E.C. 4, 
has produced the All-Nite-Lite’’ device, shown in fig. 2. 
This is a small transformer for use on an A.C. circuit of from 
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Fic. 1.—A ‘ Super 
SwiTCH Piud.“ 


TRANSFORMER. 


50 to 140 cycles. It is, made in two types, suitable for voltages 
of 100-150 and 200-250 respectively. At one end of the case is 
a bayonet adaptor to fit in the standard lampholder, and at 
the other end & miniature socket for a 6 volt, 3 c.p. bulb is 
fitted. The overall length of the device is 34 in., and it is 
stated that at ordinary supply rates a gnall light can be main- 
tained for 40-60 hours at the cost of ld. 


The Martin Rotary Converter. 

In our issue of October 3lst, 1919, we gave brief particulars 
of the Martin“ rotary converter, a machine that is intended 
to supply energy for battery charging, kinematographs, or 
any other purposes that involve conversion of A.C. into D.C. 
This machine is à speciality of the ELECTRICAL ENGINEERING & 
EQUIPMENT Co., Lro., of 109-111, New Oxford Street, W. I. 
On account of the difficulty encoüntered in starting, the de- 
velopment and use of smaller sizes of rotary converters has 
been retarded and preference given to other tvpes of plant. In 
the Martin rotary converter, however, this disadvantage has 
been entirely overcome, and, the machine can be started as 
easily as an ordinary polyphase induction motor. On the 
occasion of a recent visit to the North Metropolitan Electric 
Power Supply Co.’s station at Winchmore Hill, N., we saw 
one of these converters running on load. The machine we 
inspected was designed to run on a 415-volt, 50-cycle, 
3-phase supply, and its D.C. output was 20 Kw. at from 70 to 
110 volts at 1,000 R. Pp.. After a 3-hours' full load test run the 
temperature of the machine had hardly risen above normal; 
it ran quite sparklessly, and indeed it seemed difficult to 
make it do anything that it should not do. There was no 
change in speed, and it continued to take its load without 
protest, even when the field circuit was broken. The Martin 
rotary converter 1s designed on novel lines; high voltage in 
the shunt fields when starting is eliminated by means of a 
damper ring which is introduced between the armature and 
the pole pieces as shown in fig. 3. The ring acts as a mag- 
netic screen for the armature flux, diverting it through the 
magnetic circuit of the damper ring instead of the magnetic 
circuit on which the shunt fields are placed. The damper 
ring forms a continuous laminated magnetic circuit from pole 
to pole, and has alternate slots and squirrel-cage bars on its 


Fia. 2.—Tae '' Aut-Nrre-Lite ”’ 


inside periphery. The riveting or welding of these bars to 
the copper end rings gives this improved converter the starting 
characteristics of an ordinary induction motor, and prevents 
hunting when once in step and under load conditions. The 
apparent paradox in the construction of the magnetic circuits 
is the secret of the machine’s success. The continuous iron 
laminations of the damper ring would seein to short circuit 
the flux from the field poles, but in reality this is only true 
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Fia. 3..—CoMPONENT Farts Or MARTIN Rotary. 


When starting up, and is necessary to prevent high voltage in 
the shunt fields. In the slots of the damper ring is placed a 
stuall portion of the shunt windings which prevents magnetic 
leakage from pole to pole when the rotary falls in step. Any 
desired voltage regulation, from the characteristics of a shunt- 
would to those of a compound generator, can be obtained 
from this converter by proper design of the series winding 
which is placed in the slots of the damper ring midway be- 
tween the pole centres. This winding also maintains the 
power factor of the rotary under load conditions. The con- 
verter will not run away on account of the fact that the 
series winding is placed on a separate magnetic circuit froin 
the shunt winding, and the ratio of the ampere turns is 
such that there 1s no possibility of the tlux from the series 
winding overeoming the stronger flux in the magnetic circuit 
of the main shunt fields, The steel field frame is made with 
inwardly projecting poles on which the shunt fields are placed. 
The pole pieces are bored out so as to form a driving fit for 
the damper ring which takes the place of the pole shoes on 
an ordinary machine, 

Regulation of the b.. voltage where necessary, say, for 
such purposes as battery charging, is effected in a simple 
and efficient manner, namely, by means of selector or regulat- 
ing switches connected to tappings on the transformer which 
feeds the rotary ; 25 to 334 per cent. regulation can be obtained 
in this way without any resistance loss. For kinema work 
the same transformer may be used to give a stand-by supply, 
thus saving the cost of a special transformer for the purpose. 
A inachine of this tvpe is claimed to be much more efficient 
than a motor generator set, and as it runs with a slightly 
leading power factor, it is a desirable machine from a supply 
authority's point of view. 


The ''C.M.I." Magneto. 


The C. u. I.“ magneto (fig. 4) manufactured by the 
GENERAL ELECTRIC Co., LTD., 67, Queen Victoria St.. E. C. 4, 
although not exactly new, having two or three years of war 
service to its credit, deserves mention as an efficient ignition 
device. Tt is particularly applicable to heavy car or lorry 
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lic. 4.—THE " C. M. I. MAGNETO. 


engines on account of its uniform spark over the full range of 


adjustment, thus obviating the use of a separate battery 


ignition system for starting. 'The armature is supported on 
two high-grade ball bearings, and the outer ball race 18 
adjustable for wear. The distributor gear shaft 1s also in an 
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adjustable bronze bearing lubricated by means of a wick 
immersed in an oil well. The condenser is composed of inter- 
leaved mica and tinfoil tested at 500 volts a.c. The contacts 
are made of a low resistance, hard wearing alloy of platinum 
and iridium. The magneto possesses a high finish, and is 
practically waterproof. 


New Gas-filled Lamps. 


An important advance in the art of electric lighting is 
announced by the British THomson-Hovuston Co., Lb., 
Mazda House, 77, Upper Thames Street, E.C.4. The costly 
research and experiments that led up to the production of the 
Mazda ” gas-filled electric lamp in 1914 have been continued. 

It was recognised that the utility of the large sizes of the 
gas-filled lamp 100 watts and upwards) was confined to the 
illumination of wide areas, and householders and small shop- 


", 
Fig. 5.—40 watts, 100-100 
volts. Fig. 6.—60 watts, 900-260 volta. 


** Mazpa '’ GAS-FILLED LAMPS. 


keepers had to be content with the vacuum type. Now, 
however, economically successful gas-filled lamps of smaller 
sizes have been developed, and a wide sphere of use is pre- 
dicted for them. These new Mazda lamps are shown in 
the illustrations herewith. Fig. 5 is a 40-watt, 100-130-volt 


lamp, and fig. 6 a 60-watt, 200-260-volt type. The dimensions 
of the 40-watt size are 2} in. diameter and 43 in. long, and 
the larger size is 23 in. in diameter and 51 in. long. 


Electric Tire Inflator. 


MESSRS. GARAGE '' SERVICE " EQUIPMENT, Lro., have supplied 
us with details of a new British tire inflator, the '' Garso 
Junior (fig. 7), designed to operate from an ordinary 12 volt 
accumulator. This is a self-contained unit comprising a 3-H.P., 
12 volt motor, and a compressor measuring 11 in. square, which 
will pump 1,000 cu. in. of free air per minute, and is capable 
of starting up against a pressure of 150 lb. per sq. in. The 
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Fia. 7.—ELFCTRIC TIRE INFLATOR. 


motor is fan-cooled, the commutator being easily demountable. 
The brushes are barried in two guides mounted on a ring con- 
tact, being maintained by two flat coil springs. The air is 
pumped through a small orifice into the air chamber, where 
it expands and cools, all oil, &c., being expelled. A pressure 
gauge registering from zero to 160 lb. is fitted. It is claimed 
that the device will inflate an 875 mm. by 115 mm. tire from 
flat to a pressure of 90 lb. per sq. in. in 8 min. 42 sec. 


ELECTRIC RAILWAY CONTACT SYSTEMS. 


By SIR PHILIP DAWSON, M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 
(Concluded from page 61.) 


In connection with the electrification of the Brighton Rail- 
way there is one section on the South London line over which 
` there is practically no steam traffic, and which is practically 
entirely operated electrically, whilst on the other electrified 
eections there exists in addition to the electric service a very 
heavy steam service, which during the years of war was 
exceptionally increased owing to the abnormally heavy muni- 
tion traffic handled by the Brighton Railway. 

As will be seen from the following diagrams which have 
been taken from very careful records kept during the last 
ten years, the maintenance costs and renewals of the overhead 
construction are very largely affected by steam operation. 

The efficiency of the overhead system as regards the very 
small number of defects and delays arising therefrom is shown 
in fig. 2. 'The larger number of defects in 1911 and 1912 over 
those in 1913 is due to the fact that the Crystal Palace line 
was opened in May, 1911, before it had been really properly 
completed, and the decrease in defects in 1913 is due to these 
having been remedied. The rise after 1914 is entirely due 
to the war, owing to the heavy inunition steam traffic over 
the Crystal Palace line. Even so the defects which caused 
delavs exceeding half-an-hour are extraordinarily rare. 

Fig. 3 shows the percentage of both the primary and secon- 
darv insulators renewed on the whole system per annum; 
whilst fig. 4 shows the total number and percentage of primary 
and secondary insulators renewed on the South London and 
Crystal Palace lines. Not a single primary insulator has been 
renewed on the wholly electric section of the South London 
line. Considering that there are altogether 7,000 primary 
and 14,000 secondary insulators, the result shown can be con- 
sidered to be eminently satisfactory. 

Fig. 5 shows the percentage of trolley wire renewed on 
the whole of the overhead system since it was first operated 


electrically in 1909. The wear of the trolley wire is largely 
if not entirely dependent on the amount of current collected. 
This is borne out by the actual measurements carried out 
during the last ten years, the results of which are recorded 
in fig. 6. The wear on the trolley wire where no current is 
taken is nearly negligible. 

Fig. 7 shows the percentage of catenary and dropper-wire 
renewals during the last ten years. Here again the large 
increase in these renewals during the vears of war is practi- 
acllv entirely due to the extraordinary heavy steam traffic. 
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Fig. 2. 
Fia. 2.—OVERHEAD Derects CausiNG. DELAYS TO TRAFFIC 
WORKING EXCEEDING 3 MINUTES. 


Fia. 3.—PencentTaGE RENEWAL OF PRIMARY AND SECONDARY 
INSULATORS PER ANNUM. 


The experience gained on the Brighton Railway, where very 
great precautions were taken in order to ensure absolute 
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safety of operation, has shown that a simpler form of construc- 
tion and one which will considerably decrease the cost of 
construction and maintenance can be adopted, and one has 
been designed and tried, and will be employed in connection 
with any extensions which may be carried out. 


CoNDUCTOR RAILS. 


At the present moment there are three types of conductor 
rails in general use if we consider them from the point of 
view of form of current collection. 

Over-running, where tahe shoe rests on the top portion of 
the rail, being kept there by means of gravity or springs. 

Under-running, where the current is collected from the 
lower surface of the rail, the rail being supported from the 
top, and the contact being pressed upwards by means of 
springs against the conductor rail. This system is not at 
present in use in this country, although installed to a very 
considerable extent in the United States and on the Con- 
tinent. 
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: Fig. 4. Fig. 5. 
hia. 4.—INSULATORS RENEWED ON ACCOUNT OF STONE- 


THROWING, ELECTRIC, 


MECHANICAL, AND STEAM CAUSES. 


Fra. 5.—PERCENTAGE RENEWAL OF TROLLEY WIRE PER. ANNUM.: 


Side-running, such as was designed and installed by Sir 
John Aspinall on the Manchester-Bury section of the Lanca- 
shire & Yorkshire Railway, where the current is collected 
from the side of the conductor rail by means of a collector 
pressed laterally against the conductor rail by means of 
springs. 

Conductor rails have to be interrupted at crossings and at 
complicated portions of the track, and in order to enable 
trains to leave and again make contact with the conductor 
rail at high speed either vertical or lateral ramps have to be 


installed to bring the collector shoe into gradual touch with : 


the conductor rail. 

Jumper cables have to be provided in order to connect elec- 
trically the different sections of the conductor-rail system, 
and experience has shown that where possible these should 
be laid either above ground or on the surface, so as to be 
easily accessible from the point of view of repairs and main- 
tenance. Provision has also to be made by means of section 
switches to sectionalise the conductor rail eo as to be able 
to isolate portions of it when required, in order to renew or 
repair portions of the track or in case of derailment. 

The shape of the conductor varies very much, and no 
standard exists for this at present, neither has any standard 
yet been definitely adopted by all railways for the height or 
actual position of the conductor rail. | 

The rails must be of a special chemical composition so as 
to give the highest conductivity consistent with durability. 

Referring to the question of gaps, with pressures up to 
1,200 volts, no very great troubles with over-pressures have 
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A, no current; B, running current; 


c, starting current. c, local starting current. 


Fig. 6. 


A, no current ; B, loca! running current ; 


an overhead construction to carry an overhead conductor rail 
has had to be installed. TEE 

With conductor rails operating at 600 volts, experience has 
shown that under normal condiuons no protection is required 
or advisable, and, in fact, there are many cases where euch 
protection having been originally installed has now been re- 
moved, not inerely to reduce the cost of inaintenance, but 
because it has been found that a conductor rail without euch 
protection formed a smaíler obstruction to the operating stati 
than a protected one. Notwithstanding the great mileage so- 
far installed, the. number of fatal accidents due to persons 
coining into contact with the conductor rail is very small, and 
such accidents have more generally occurred in the case of 
trespassers than of employés. ` 

Where, however, a pressure of 1,200 or 1,500 volts is in use, 
the conductor rail must be protected, and a very suitable form 
of protection for a side contact has been adopted by the Lanca- 
shire & Yorkshire Railway on their Manchester-Bury section. 

The most suitable material for this protection in this country 
has been found to be Jarrah wood. 

Whilst on certain railways in certain cases it has been 
found necessary to anchor the conductor rail, experience on 
other lines seems to show that this is not always either neces- 
sary or desirable. . 

Insulators at present in general use are made of porcelain, 
earthenware, '' Siluminite,’’ reconstructed granite, and various 
other substances, and the normal spacing is in the neighbour- 
hood of 9 or 10 ft. apart. 

The only serious delays which have so far been caused in 
this country in connection: with the conductor-rail eystem are 
in the case of those railways where top contact is made when 
abnormal weather conditions have caused the rail to be covered 
with a layer of ice. So far this difficulty appears to have been 
overcome either by under-running or by side-running. | 

As regards the question of wear and tear, it is very difficult 
owing to the varying conditions of climate, operation, and 
location, to come to any definite conclusion, but experience 
in the open air on the Metropolitan District Railway would 
seem to indicate that the loss of rail due to wear and tear 
and corrosion may be taken at something like 1 lb. per yard 
per annum, half of which is due to wear, and the other half 
to corrosion. i l 

So far as the systems of conductor rail adopted in this 
country are concerned, it may be said that there are two 
definite principles at present in operation, and a third has 
been proposed. In the case of the Metropolitan and the 
Metropolitan District Railways, owing to the fear of the drop 
in the return circuit being limited to such a figure by the 
Board of Trade as to make it difficult to realise with an 
ordinary track rail return, these railways have adopted double 
conductor rails, one positive and the other negative, the track 
rails not being utilised as a part of the return circuit. This 
arrangement has brought about certain defects in connection 
with insulation of the apparatus on the trains, particularly 
when the negative conductor rail becomes earthed from any 
reason, due to over-pressures. The necessity of using two 
insulated conductor rails obviously increases both the capital 
and maintenance costs of the conductor system. 

The other systein i8 that adopted by the North-Eastern, the 
Lancashire & Yorkshire, and the London & South-Western 
Railways, and is one where only one insulated conductor rail 
is employed, the track rails being utilised for £he return circuit 
either with or without a supplementary bonded rail or return 
conductor. This additional rail is bonded to the track rails, 
and serves merely for carrying current, and is not insulated 
from earth. 

With a view to getting the benefit of 3,000 volts pressure, 
but at the same time not having to utilise any motors wound 
for & higher pressure than 1,500 volts, and in order to do 
away with any large currents returning through the track 


A, heavy running current ; 
B, starting current. 


. Fia. 6.—RELATIVE WEAR ON ‘TROLLEY WIRE. 
Fia. 7.—PERCENTAGE RENEWAL OF CATENARY WIRE PER ANNUM. 


so far been encountered owing to contact shoes making and 
breaking contact, and it is quite possible to coast over lengthy 
gaps where multiple-unit trains are used. This becomes dith- 
cult, if not impossible, where electric locomotives are used 
to haul heavy loads, and where a gap would mean a complete 
interruption of energy to the train. In order to overcome this 
difficultv both on the New York Central and Hudson River 
Railroad and on the Pennsylvania Railroad, on complicated 
sections where the conductor rail has had to be interrupted 


rails, Mr. Raworth, the electrical engineer of the South- 
Eastern & Chatham Railway, has proposed the adoption of a 
conductor-rail system requiring two insulated conductor rails 
per track, the track rails serving as a neutral. A similar 
system has been running for some years on the Nord-Sud 
line in Paris, which operates with an overhead conductor and 
insulated conductor rail, the difference of potential between 
these being 1,900 volts, and the track rails serving as neutral 
of a three-wire system. 
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The permissible voltage drop in the earthed return is the 
most important factor in the case of direct and alternating- 
current systems of traction. 

At the present time there have been very considerable de- 
partures from the original standard as dictated by the Board 
of Trade for maximum voltage drop in rails of electric tram- 
ways where direct<urrent systems are concerned. The maxi- 
mum allowance of 7 volts imposed on tramways has compelled 
such railwavs as have electrified onder parliamentary powers, 
and who feared similar regulations being imposed upon them, 
to install insulated return-current conductor rails. 

Other railways not so situated are operated with rail drops 
perhaps exceeding for short periods 20 times that figure. 
Either, therefore. the Board of Trade limit, as imposed on 
tramways, is unduly severe if applied to railways, or there 
is an amount of damage going on by way of electrolysis which 
must sooner or later involve considerable trouble. 

Since sub-station distance, and, therefore, the economic 
operation of direct and alicrnating-current systems, are 
directly affected by rail drop, a time seems to have arrived 
when some decision should be taken on this point. The 
anomaly of one railway being afraid of being limited to a 
7-volt drop while another is unrestricted should be removed. 

At one time it was considered that a.c. had no harmful 
effect as far as electrolysis was concerned, and in any case 
this effect is verv vsmvall compared with p.c. 

The Board of Trade has recognised that a higher pressure 
drop can be admitted with alternating than with direct cur- 
rent. The first regulation laid down was 200 volt-minutes for 
a period not exceeding 10 minutes, which means that for short 
periods the drop may be twice as much. The question of cost 
is very largely governed bv the number of sub-stations, and 
this in its turn is governed by the maximum drop allowed in 
the tract return. 

The limitations of rail drop are. therefore, governed bv 
considerations of economy and of inductive effects. The latter 
have not proved hy anv means so troublesome as had been 
prophesied, the effects of rail impedance being largely counter- 
balanced bv the comparatively small current transmitted in 
the 4.c. evstem. 

It is not the intention of this paper to make anv comparison 
between the merits of conductor rails and the overhead 
&vstem, but merely to give information. It is, however, 
obvious that the presence of a charged rail near the track 
mnst increase the cost of maintaining the permanent way. 
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JOINT ELECTRICITY AUTHORITIES. 


WEST OF ENGLAND (GROUP E. 8). 


A MEETING of authorised undertakers, representatives of 
Ceunty Councils, &c.. concerned in the scheme for the supply 
of electricity, was held at Bristol on Julv 6th. 

The Lord Mavor of Bristol (Mr. J. T. Francombe) welcomed 
the representatives, and expressed the hope that their de- 
liberations might be crowned with success. 

Mr. H. Farapay Proctor (Bristol Corporation Electricity 
Department), prior to taking the chair, moved a hearty vote 
of thanks to the Lord Mayor. He stated that they were met 
to consider the submission of a draft scheme to the Electricity 
Commissioners for the establishment of a joint electricity 
authoritv in the West of England, as stipulated in the Elec- 
tricity (Supply) Act, 1919. The Organising Committee which 
was appointed at a general meeting of various authorised 
undertakers held on January 2nd, 1990, had nut forward this 
draft scheme, which. was not a scheme for affecting. or secur- 
ing any financial advantages from any particular alteration 
in the area. Section 5 of the Act required a scheme for the 
improvement of the existing organisation for the supply of 
electricity, but from certain letters he had received it appeared 
that there was some misapprehension on this point. Some 
appeared to have expected an engineering scheme which dealt 
with what generating stations it was proposed to construct 
or abolish. That was altogether outside the scheme. The 
authoritv had to be appointed; when this was done thev 
could get to work and formulate their scheme. Regarding 
Herefordshire, this area was included at the request of the 
Commissioners. and not by the decision of the Organising 
Committee. The financial clauses of the proposed scheme 
were modelled on those proposed for the new Act. Tt was 
absolutely essential to have power to raise money, and to have 
facilities to raise it as cheaply as possible. The echeme dealt 
with the levying of a deficiency rate. The chief reason for 
putting that into the scheme was not because the Organising 
Comrnittee considered. that the undertaking would not be 
self-supporting, but to provide a. hetter securitv for the lendera 
of money. The scheme was not binding; it would have to 
go before the Commissioners, who might make amendments. 
and it would come back to them for further consideration. To 
facilitate discussion, he suggested the consideration of the 
scheme in sections, and moved that pages 1 to 15, together 
with Schedule 2 be approved and adopted. 

Colonel Russert, Kerr (Glos. County Council) stated that 
his Council was R disposed towards the scheme, and 


was inclined not only to come in, but to come in with finan- 
cial responsibility if it could be assured on one or two minor 
points. 

Mr. F. Lynnen Cooper (Monmouth County Council) inquired 
whether County Councils forming parties to the scheme 
would have equal liabilities. 

Sir Harry Harr (Chairman, Bath Electrical Committee) 
said he differed from the premises arrived at by the chairman. 
He considered the first duty of the Organising Committee was 
to devise a echeme which wae going to comply with Section 5 
of the Act, viz., which would conduce to greater efficiency 
and economy in the generation and distribution of electricity. 
The committee had misunderstood the reference made to it when 
it was appointed. As it was, they had a scheme before them 
for providing the money necessary to run a scheme which 
was not before them. "The sole object of placing electrical 
engineers on the Organising Committee was that they might 
have some information as to the practicability of the scheme. 
The scheme which was before them might have been very 
well done by the town clerk of Bristol without the assistance 
of the electrical engineer. He suggested that the proper 
course for the conference to pursue was to adjourn the meet- 
ing, instruct the Organising Committee to prepare an en- 
gineering scheme, and ask the Commissioners to postpone the 
inquiry, and to that end he moved the following amend- 
ment :— 

That in the opinion of this Conference a scheme should 
be formulated for the grouping of districts so as to conduce 
io the efficiency and economy of electricity, and that in the 
meantime the Commissioners be asked to postpone their 
inquiry so that the scheme may be presented. Also that the 
Commissioners be respectfully asked to extend the date for 
the making of ohjections or representations“ 

Alderman G. SrEvENs (Swindon) seconded the amendment. 

The Town CLERK OF SWINDON said his Council had given 
very careful consideration to the proposals put forward in 
the draft scheme, and desired to contribute in every possible. 
way to the carrving out of the policy laid down by Parliament 
in the Act of 1919, but that did not say that a public repre- 
sentative body with its responsibilities to its constituents 
should not examine very carefully, and in detail, any proposals 
that were made which committed them to financial liabilities. 
His Council would take strong exception to the powera sought 
for the levying a deficiency rate in the event of the scheme 
not being self-supporting. He drew attention to Clause 19 
which was practically copied from Clause 14 of the Bill now 
before Parliament. That Bill was not being proceeded with, 
and he considered it a source of danger to pass the echeme 
with that clause in. Clauses 19 and 95 were quite ultra vires, 
and he supported the amendment, as he considered more 
mon was desirable on some of the proposals put for- 
ward. 

Mr. F. WanDLE (Town Clerk, Bath) stated that he expected 
to receive some information at this Conference of a special 
nature to enable them to arrive at a conclusion as to whether 
the scheme was practicable. Boundaries of areas had been 
defined without any regard being given to the engineering 
possibilities of those areas. The Cominissioners would expect 
both sides to be presented. and he considered they were riding 
for a fall in proceeding with the present scheme. 

Mr. R. Owen SrAcoMBE (Town Clerk, Cheltenham) stated 
that the area which was included in the scheme was not the 
area selected by the Organising Committee. It was selected 
by the Commissioners. The idea of the Act was to widen 
the area of electricity supply so as to do away with a large 
number of smaller undertakings all working on different 
lines, and to get one area under one control to develop elec- 
tricity in a more efficient manner. If there were anv amend- 
ments desired in the scheme before them, they should be 
proposed. 

Mr. J. H. EDWARDS (representing a number of smaller 
undertakings in the proposed area) said it would be much the 
better plan if speakers gave their attention to items of the 
scheme. Until the joint electricitv authority was formed 
nothing could be done. He strongly advocated the passing 
of the scheme, reserving any objections until the inquiry of 
the Commissioners. 

Mr. A. J. Howanp (Taunton Electricity Department) said 
that Taunton was undecided as to coming into the West-of- 
England scheme. A joint authority was in process of forma- 
tion at Exeter, which was nearer Taunton than Bristol, 
although they were not keen on coming into either. 

Mr. E. T. Garpom (Gloucester County Council) compli- 
mented Mr. Proctor on the production of the present scheme. 
It had been submitted to the Parliamentary draughtsman, 
who had approved it. The Conunissioners could alter the 
acheme if they thought fit. Objections could be raised at 
the inquiry. 

Mr. H. Farapay Proctor, in replying to the discussion, 
said that the resnonsibility incurred was in proportion to 
voting power obtained. Personally, he thought it would be 
absolute follv for such a small committee as had been set 
up. assisted by a verv few engineers, to endeavour to give 
a. report upon what should be done within the area during 
the next five, ten, or fifteen vears. This was the only scheme. 
He ought to make it quite clear regarding Beachlev and the 
Forest of Dean. No action had been taken by the Organising 
Committee directly. True, the Commissioners had asked 
him to take action on their behalf, but what had been done 
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bad been done under Clause ]8 of the Act (Interim Works). 
It was the Commissioners who had the matter in hand. The 
time was not opportune to consider the points raised by Sir 
Harry Hatt; but they had not been lost sight of. If Taunton 
thought it better not to be included, the Organising Com- 
mittee would raise no objection to the line being drawn on 
the near side to Bristol. If Hereford, Worcester, and Swin- 
don desired to remain outside, the Committee would not 
oppose them. The area as submitted was that of the Com- 
missioners, and not of the Organising Committee. 

On the amendment being put 2 voted for. 16 against. 19 
not voting. The chairman's resolution resulted in 30 voting 
for and 5 against. ‘The remaining portions of the scheme 
were carried by a substantial majority in each case. 

Mr. F. W. B. Cripps (Gloucestershire County Council) urged 
the necessity of proceeding immediately with the transmission 
lines from Beachley to the Forest of Dean coalfields, and a 
resolution making representations to the Commissioners to 
that effect was carried unanimously. 

A hearty vote of thanks was accorded Mr. H. Faraday 
Proctor for presiding. 


LOCAL INQUIRIES. 


With reference to the published notices dated as under of 
the provisional determination by the Electricity Commissioners 
of the following electricity districts :— 


West of England or Lower Severn, April 30th (Enec. Rev., 
May 14th, p. 694; 21st, p. 646; 2sth, p. 679); 

Mid-Lancashire, May 27th (Erre. Rev., June lith, p. 767); 

West Riding or Aire and Calder and South-East Ianca- 
shire, June 18th (Exec. Rev., June 25th, p. 815); 


and of their intention to hold lsali inquiries into the existing 
organisations for the supply of electricity in those districts, 
the Electricity Commissioners desire it to be known that anv 
person wishing to make any objection or representation with 
regard to the inclusion of any.areas in, or the exclusion of 
any areas from, the districts so provisionally determined, 
should do so in writing, as prescribed in the said notices, 
and within the time specified therein. Any body or person 
desiring to submit to the Commissioness a scheme for effecting 
an improvement in the organisation of the supplv of elec- 
tricity in a district can obtain from the secretary. Electricity 
Commission, Gwydyr House, Whitehall, London, S. W. I. 
& memorandum on the preparation of such a scheme and 
information about the steps to be taken in connection with 
its submission. 


———————-——P € 


TRADE AND INDUSTRY IN GREECE. 


Tue Commercial Secretary to the British Legation at Athens, 
in a report on the commercial and industrial situation of 
Greece, mentions that. subsequent to the signing of the armis- 
tice, industry in Greece made very considerable progress. A 
very considerable number of new factories were in course 
of erection or were projected. Amongst these were cotton 
spinning factories, wool manufactories, soap factories, oil 
mills, flour mills, '&c. The leading industries, however, are 
the tanneries and soap factories, of which there are more 
in Greece than of other industries, and the greater part of 
the raw materials necessary for the carrying on of these 
industries is imported from abroad. During the latter part 
of the war, and until some time after the signing of the 
armistice, Many important factories in Greece were unable 
to carry on at ‘their regular output, or were obliged to shut 
down altogether owing to the shortage of fuel. A certain 
number managed to keep going in an unsatisfactory manner 
by using a mixture of wood and lignite. Amongst other 
results of the shortage of coal may be mentioned the greatly 
reduced supply of electric power, which was cut down to an 
absolute minimum for lighting requirements, and current 
for industrial purposes was for some time only supplied by 
the Athens power station to such concerns as were absolutely 
necessary. Consequent upon this, a good many flour mills 
at the Piræus were obliged. to suspend work. A further 
result of the coal shortage was the shortage of pas. There 
had been no gas available for domestic or industrial purposes 
since 1916, practically to date, with a consequent disappear- 
ance of coke from the market. 

The war gave the Greeks an opportunity for making the 
closer acquaintance of the British in general and of British 
goods, and the prolonged presence of tl British troops in 
her territory and of British ships in her ports and around 
her coasts, created a certain amount of unconscious pro- 
paganda, with the result that the Greek traders became 
exceptionally well-disposed towards Great Britain, and were 
prepared, on equal terms, to give her the preference in trade. 
The Exhibition of the Federation of British Industries held 
in the Zappeion at Athens from October 19th until November 
Mrd. 1919. gave British manufacturers the opportunity of 
bringing their products to the notice of the Greek buyers. 

The state of the Greek markets at the close of the year 
could be regarded as exceptionally healthv. The country 
had become practically depleted of nearly all imported goods 


owing to the ordinary difticulties experienced in obtaining 
these during the war. The result of this was that prices 
advanced quite disproportionately, and practically any manu- 
factured goods which could be delivered found a ready sale. 
Importers and merchants made large profits, and consequently 
most of these became possessed of capital. 

The report states that after the signing of the armistice, 
the United States was first in the ficld of the Greek markets 
with her industrial products, as was perhaps to be expected, 
owing to the lesser degree in which her industries have 
suffered owing to the war, and in the early days after the 
armistice. In certain parts of Greece, Italy led the field in 
imports, and she made strenuous efforts to retain her hold. 
Later on, however, British goods, as the productive power 
of British factories recovered from their enforced cessation 
of work owing to the war, again obtained the lead in the 
Greek market. 

It is stated that if we are to maintain our trade supremacy 
* will be necessary for British merchants to study carefully 
the requirements of the markets. Quality and finish must 
be maintained, and consideration must be given in manu- 
facture to the particular requirements of the country, due 
to climatic conditions and custom. Further, in order to be 
successful, British traders must learn to accommodate their 
clients in the matter of quotations. It is not sufficient to quote 
goods at a certain price ex factory or even f.o.b. This con- 
veys nothing to the Greek merchant. What he wants to 
know is what the goods will cost him, delivered at Piræus, 
l atras, or Salonica. Then he knows where he stands, and 
is free to make his calculations accordingly and go ahead 
with his business. Every effort should be made, therefore, 
bv merchants to quote prices c.i.f. at a Greek port wherever 
possible. 

One of the reasons why German goods, amongst others 
were so much to the fore in this country prior to the war, 
was that the German manufacturer did the thinking for his 
customer. For example, before the war, practically the most 
important engineering firm in Greece represented almost 
entirely German firms. On their being approached with a 
view to taking up British agencies, thev explained that they 
were perfectly willing to do so. but that in the past they 
had represented German firms simply owing to the additional 
facilities they received from them. For example, when obtain- 
ing quotations for iron material for a reinforced concrete 
mill building for which they had obtained a contract to erect, 
the German firms when quoting for the material would sub- 
mit complete plans and specifications for such a building. 
The British. manufacturer, unfortunately, will not do this. 
He delivers the iron rods or girders on rail outside his factory 
and there his interest in the transaction often finishes.” 

It may be said that the commercial and industrial poten- 
tialities of Greece are at present in the earliest stage of their 
development. Greece has never had an opportunity of de- 
veloping Macedonia, and numerous schemes have been pro- 
jected for the erection of mills, waterworks, and irrigation 
schemes, and the Greek Government is giving very Serious 
attention to the develohment of the agricultural resources 
of these new provinces. 

The current of publie opinion in Greece at the present 
moment runs very much in favour of Great Britain, and ìt is 
a very opportune moment for British manufacturers to take 
advantage cf this in order to open up trade relations with 
this country. 

The system of credit in force previous to the war has of 
necessity been very much modified owing to the altered 
conditions obtaining. In the old days foreign firms were 
quite content to forward their goods to Greece on terms of 
30, 60, or 90 days’ credit, but the terins in force to-day are 
usual those of part cash with order, and balance payable. 
either against shipping documents in England, or through 
4 bank on arrival of the goods in Greece; or, and this per- 
haps in the majority of cases, by confirmed letter of credit. 
The Germans are not yet in a position to give protracted 
credits, but certain American firms of general export agents 
have already circularised importers here broadcast, offering 
the old terms of 30, 60, or 90 days' credit. 

The general commercial status of the Greek trader has vastly 
improved of late vears. The Greek business man now realises 
that it is to his interest to build up a steady regular trade 
with the houses he represents, and by regularity and reli- 
ability in his dealings with foreign houses, to inspire con- 
fidence and thereby increase his trade. 

Chainbers of Commerce have been formed within the last 
two years in all the principal towns of Greece, under the 
immediate auspices of the Ministry of Finance. 

The most efficient manner of representation for British firms 
is undoubtedly that of appointing a local agent. with exclu- 
sive rights of representation over the whole of Greece or 8 
certain portion thereof. There are many reliable Greek an 
British firms, disposing of a fair capital, who are anxious 
to obtain British agencies. Since the war a good many 
British firms have opened up offices here for the purpose of 
representing British manufacturers. As these firms mostly 
dispose of competent native travellers and are in close touch 
with the requirements of the market, this would undonbtedlv 
appear to be the most practical means of representation for 
British firms in this market. 

Tf British firms wish to improve their business in these 
markets they should not lose sight of the necessity of sending 
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out their representatives or travellers regularly, and of eupply- 
ing them with a fair range of their samples and ample adver- 
tising matter, if possible, in the vernacular. 

Another important point, Which can be once more reiterated, 
i» the necessity for quoting prices in the metric system and 
using franes and kilos or metres when quoting, as the Greek 
merchant, with few exceptions, is befogged by quotations in 
4. s. d. and avoirdupois. 

Those who are interested in developments in Greece should 
obtain. this report wherein are given names and particulars 
of shipbuilding and other works, railways, &e., and a good 
deal of information respecting social conditions and trade 
etatistics, 


TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION. 


ON the 2nd inst., the twenty-third ordinary general meeting 
of the Association was held at Caxton Hall, Westminster, 
Mr. R. J. Howley, C. B. E., M. Inst. C. E., vice chairman, in 
the chair, when the Council's report and the accounts. for 
1919 were adopted. New members of Council for the ensuing 
year were elected as follows :— 

e W. G. Bowden Smith, A. L. Barber, Fred Coutts, E. H. 
Edwards, H. England, A. L. C. Fell, L. E. Harvey, H. 
Holliday, Councillor R. Mayne, W. B. Pickering, *W. Shearer, 
C. J. Spencer, H. L. White, *A. W. A. Chivers, *P. M. 
Raffdale, *J. C. Whiteley, “J. A. Forde, E. R. Soames, C. G. 
Tegetmeler. The names marked with an asterisk are those of 
members that have been newly elected in place of others who 
have retired by rotation. The chairman and vice-chairinan 
have not vet been nominated. 

Following the meeting the twelfth Annual Congress was 
held, at which the first paper presented was that by Mr. 
C. J. Spencer, O. B. E., entitled“ Some Notes on Transporta- 
tion in America.” The author said that his recent visit. to 
the United States was an unqualified success from the point 
of view of the exchange of experiences with the very friendly 
American tramwavinen, After touching upon the financial 
position of undertakings, flat fare v. zone system, operating 
costs, double-deck v. sinvle-deck cars, English and American 
practice in rolling stock (the Americans had made considerable 
progress as compared with conditions in this country), pay 
as vou leave," one-man safety car, coupled cars and peak 
loads, schedules, labour conditions, and maintenance and 
labour-saving devices, Mr. Spencer concluded by saying: 
" Generally, I came back impressed with the idea that there 
Is room for considerable improvements in our methods in this 
Country. 

"On the other hand, I did not see very many indications 
of fundamental changes in tramway evolution and operation. 
[ beleve much remains to be done to improve the electric 
tramear. We are all concerned with the excellent develop- 
ment of the internal combustion engine type of street pas 
sencer-carrving vehicle, and we cannot be blind to the possi- 
biliues of the future. It must be remembered that we have 
very considerable advantages in possessing a steel rail and 
the consequently large carrying capacity unit, in addition 
to an almost unlimited supply of power per velicle and the 
unrivalled qualities of an electric motor for traction work. 
Much can be done to meet the development of the motor 
‘bus, but we must get down to fundamental design and scrap 
the idea of fixing trolleys, motors, and controllers to horse 
cars. I found our colleagues in the States very much alive 
to the necessitv of progress in design, but most of the tech- 
nical details did not differ materially from our own. 

"We have in this country generally been first in really 
new ideas. I am sure that in the tramway world we should 
endeavour to regain our lead, and I hope the time is not too 
remote when our Arnerican friends are coming here to. see 
the latest in transport practice.” 

Mr. P. J. Pringle, M. I. E. E., followed with his paper on 

"One-man Cars, Rail Sections, Corrugations, Differential 
Wages, and Depreciation Allowances, from Australian Ex- 
perience.” After reference to the wide adoption and success 
of one-man cars in the U.S.A., the author briefly described 
his own system of one-man car operation, remarking that the 
adoption of these cars had led to a marked reduction in plat- 
form accidents, and a reduction of 40 per cent. in the cost 
of insurance against third-party claims. The system could be 
applied to exisiing rolling stock. 

The paper dealt at length with the subject of rail sections 
and the coning of rail and wheel treads. It said :— 

An increase in the coning of rail treads by wear ad- 
mittedly shortens the life of a rail; therefore, why not post- 
pone this coning effect as much as possible by starting off 
with flat rail and wheel treads? I would suggest that the 
Rail Standardi-ation Committee should suspend their present 
proposals, and that careful tests on several systems be made, 
as follows: (1) The extent of side swaving of the cars on 
svsterns both with badly and lightly coned treads and wheels 
compared with wheels turned up with flat treads; (2) that 
current consumption tests should be taken in the tests above: 
(3) that if any undertaking is to-day running with an original 


flat.rail tread in conjunction with a flat-wheel tread, the 
resultant coning of the rails should be carefully investigated. A 

After alluding to * differential wages," which principle is 
accepted by many of the Australian trade unions, the paper 
passed on to depreciation. Mr. Pringle showed curves of 
his own design, and said that 5 per cent. depreciation on 
diminishing values has in the past been allowed on all power- 
station plant, this procedure being the same as that in force 
here. This percentage is also allowed to any factory or works 
working approximately 305 days per annum (Sundays and 
holidays excluded) on the basis of 45 hours per week. It is 
obviously inconsistent and unfair to onlv grant the same 
allowance to undertakings which run continuously all the 
vear round. The Federal authorities have courteously con- 
sidered this aspect, and now grant 10 per cent. depreciation 
on diminishing values for all power station plant and 5 per 
cent. for all tramcars. With the enormous increase in the 
replacement cost of assets which compose our tramway and 
electrical undertakings, it is obvious that the old depreciation 
allowances want entire revision. If the replacement cost is 
double the original, then a 5 per cent. allowance is really 
only equivalent to 24 per cent.; otherwise it assumes that 
the life is now double what it used to be. 

Both papers were brieflv discussed, and the Congress ter- 
minated in tine to allow members to change and reassemble 
for the annual dinner which was held the same evening at 
the Connaught Roon:s, Ringsway. 


CORRESPONDENCE, 


Letters received. by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The Protectfon of Transmission Lines Against Lightning. 


It is seldom that one comes across really reliable information 
revarding the protection, against lightning, of H.T. transmis- 
sion lines. 

Various types of arrester, whose makers claim immunity 
from lightning trouble by their adoption, are on the market, 
but many engineers out East are still looking for a satis- 
tory protective device. 

As H.T. lines are now common to all parts of the world, 
I wonder if any reader has useful experience of arresters 
in a really bad district. I believe that opinions, openly ex- 
pressed in these columns, would be greatly appreciated by 
many engineers. As a base, I would suggest & 6,600-volt, 
3. phase, 50-cycle installation, with star-connected generators 
(unearthed neutral) feeding direct on to the line, and supplv- 
ing, at a distance of ten miles over hilly country, 6,000 ft. 
above M.S.L., oil-cooled step-down transformers, delta-con- 
nected on the H.T. side, and star on L.T.—unearthed neutral. 


India. Capricorn. 
June 10th, 1920. 


[Much valuable information on this subject has emanated 
from the engineers controlling transinission systems in the 
Transvaal, where the conditions are very severe, and we have 
summarised it from time to time in our pages. The Proceed- 
ings of the American Institute of Electrical Engineers also 
contain many papers on lightning arresters and their be 
haviour.— EDS. Errc. REv.] 


What is the Contractor Doing? 


I note the remarks of Mr. J. B. Epstein in your current 
issue, and would like to know what possible chance the 
British manufacturer has “in the great. race for the home 
trade which has still got to be won " under present circum- 
stances. In a number of the large towns in this country at 
the present moment «displays of appliances, and particularly 
electrical heating and cooking apparatus, of American manu- 
facture, may be noticed. Secure in his home market, the 
American manufacturer is now ‘dumping ’’ his goods. into 
this country, utilising the premises of complacent contractors 
and others on terms of sale or return. While American goods 
are admitted practically free of tax into this country the 
poor British manufacturer is groaning under the E.P.D.. 
income tax, lack of raw material and capital, such as to 
render it practically impossible for him to succeed in holding 
his own, let alone capturing the British home market. 


British Manufacturer. 
July 12th, 1920. 


The Electro-Deposition of Iron. 


Regarding the article which appeared .in the ELECTRICAL 
Review. and the letter to the Editors published on June 25th, 
with reference to the process and its origin, the electro- 
deposition of iron is not something new discovered during 
the Great War. We do not claim to have originated electro- 
deposition of iron, but in the second edition of ''Canning's 
Handbook on Electro plating, &c.," published in 1908, par. 
ticulars of a recipe and general working instructions were 
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given. Since then improved solutions and processes have 
been from time to time put on the market, while the electro- 
deposition of iron, as a commercial process, has been in actual 
practice in factories in this country continually for at least 
12 years. 

For W. Canning & Co., Ltd., 

ARTHUR B. CANNING, 
Director. 


Birmingham. 
July 12th, 1920. 


The E.P.E.A. 


Wil Mr. Jones, the general secretary of the E. P. E. A.. 
explain why members are not excluded when they have 
proved themselves to be blacklegs? I am referring to those 
E. P. E. A. inenibers at the Scottish Central Electric Power 
Co., who have not been paid in full the 430 bonus award 
granted to the E. '. E. A., and who sooner than adopt the 
strike policy have decided to go without this said bonus. 
although at the tine the bonus award was given, they were 
all joyfully expecting the payment of this award. A good 
deal can be said about the methods adopted by the manager 
of this company, due to a great extent to the action of the 
E. P. E. A. members. Is it fair that when bonuses are granted 
E.T.U. members must fight alone to obtain them, and. when 
obtained, that the E. P. E. A. members should receive the 
same afterwards? E.T.U. members in general believe in 
amalgamating with the E.P.E.A., but actions as above men- 
tioned tend to make it impossible. 

Celt. 


July llth, 1920, 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Campi expressly for this journal by Messrs. Strrox-Jox xs. O'DELL AND 
TEPHENS, Chartered Patent Agents, 28, High Holborn, London, W. C. I. 


1920. 


16,834. Electric switches or liquid starters," Siemens-Schuckertwerke. 
June 2nd. (Germany, August 30th. 1918.) 

17.1814. Sparking plugs." H. S. Cooke. June 28th. 

17.197. Device for working or driving electric light machinery, &c." 
J. M. Atkinson. june 28th. 

17,530. Ignition-timers for internal combustion engines." J. A. Holm. 
June 28th. 

17,545. '' Electric regenerative control. British Ihomson- Houston Co. 
(General Electric Co.). June 28th. 

17.556. Electric vehicles with storage batteries.“ A Couaillet. June 28th. 
(France, August 19th, 1919.) 

17,558. Manufacture of electric heaters.’ 
June 28th. (Hungary, August 22nd, 1919.) 

17.566. Totally-enclosed electric machines." 
June 28th. (Germany, 7th, 1914.) 

17,565. '*Dynamo-electric machines," Siemens-Schuckertwerke. June 28th. 
(Germany, March 30th, 1916.) 

17.580. Magnetos." Remy Electric Co. june 28th. 
December 17th, 1919.) 

17,581. “ Diaphragms for submarine signal transmitters." Atlas-Werke 
Akt.-Ges. June 25th. (Germany, July 20th, 1918) 

17,583. * Electric fre and burglar alarms.“ F. W. Conway. June 28th, 

17.58 09. Electric heating blies.“ 5. Sokal (Luftfahrzeugbau Schutte- 
Lanz) June 28th. 

17.590. Electrically-heated cooking plates." S. Sokal (I. uftfahrzeugbau 
Schutte-Lanz). June 28th. 

17,591. *'' Thermallv-controlled | circuit-interrupters."' 
(Cutler Hammer Manufacturing Co.). June 28th. 

17.595. Manufacture of zinc cups for dry cells for pocket lamps, &c. E. L. 
Gaston. June 28th. (France, June 28th. 1919. 

17,011. ‘Sparking plugs." Soc, H. Trentelivres et Cie. June 28th. 
(France, May 28th, 1914.) E 

17.601. Means of ignition for internal-combustion engines, &c." J. Evans. 
June 29th. 

17.707. “ Electric lamp sockets," H. Kohn. June 29th. (France, January 
9th, 1917.) 

17,709. * Electric repeaters.” 
States, May 20th, 1919.) 

17.714. ''Spark-plugs." G. W. Noe. June 29th. 

17.723. “Electrically separating dust from gases and vapours. W. North. 
June 29th. (Germany, August 27th, 1917.) 

17.727. Protective covers. for electric ignition plugs." A. F. Evans and 
Roval National Lifeboat Institution. June 29th. 

17.732. Electrical conn. ting devices," C. J. 
(France, February Rth, 1916.) 

17.733. Electrical connecting devices.“ C. J. Marsollier. June 29th 

17.735. '' Dvnamo-electric. machines.“ Siemens-Schuckertwerke, June hh. 
(Austria, January th. 1916.) 

17.744. Apparatus for electrical treatment of gases’ & Mond. (Unter. 
national Precipitation Co.). June 29th, 

17.747. Means for safeguarding electrical recordings and measuring in- 
struments against fraud.’ 6G. M. Daniels, June 29th, 

17.760, “Process of electrolytically working concentrated ores or alloys 
containing copper and nickel," P. Goldberg. June 29th. (Germany. July 
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THE THERMODYNAMIC EFFICIENCY 
OF POWER STATIONS. 


THE public is periodically shocked by the announcement 
that the average power station converts only about 10 per 
cent. of the heat of the coal it uses into electrical energy. 
The inference is drawn that 90 per cent., more or less, of 
the coal burnt is wasted, and that something must be 
seriously wrong to allow of such a reckless squandering of 
our irreplaceable national assets. Now the average power- 
station engineer, who tabulates his costs in thousandths of a 
penny, resents the imputation of criminal negligence with 
regard to economy, as he knows that he is ceaselessly en- 
deavouring to reduce his coal consumption by every means in 
his power. Yet he is confronted with the arithmetical fact 


that a consumption of, say, three lb. of 12,500-B. TH. U. coal 
per KW.-hour, means the use of 37,500 B.TH.U. in the coal 
to provide only 3,412 B. TH. U. of electrical energy. Thus, 
whether he likes it or not, he is compelled to admit that in 
such a case, the efficiency of his station would be little more 
than.9 per cent. Efficiencies, or rather inefficiencies, of 
this magnitude demand explanations, The fact that, viewed 
from this standpoint, there is comparatively little difference 
between the performances of different stations, tends to 
exonerate the engineers responsible for their operation. We 
do not mean to imply by this statement that a consumption 
of 2 lb. of coal per Kw.-hour is not an enormously better 
performance than a consumption of 4 lb. per Kw.-hour. 
It obviously is, yet the difference, even between such 
apparently widely separated operating resulte, is only the 
difference between the utilisation of 13:6 per cent. and 6:8 
per cent. of the total heat in the coal. If then the operat- 
ing engineer has comparatively so small a control over 
the proportion of the total heat of the coal which he can 
transform into electrical energy, where is the responsibility 
to be placed, or, as a more useful question, in what direction, 
if any, can greater efficiency be sought ? 

Before discussing this question, we may look at the 
matter from another point of view. It will be admitted 
that, under good operating conditions, boilers can be 
worked at 80 per cent. efficiency, or, in other words, 80 per 
cent. of the heat of the fuel can be got into the steam. 
Now, & turbine maker will guarantee a machine of large 
size to convert, say, 70 per cent. of the available heat in the 
Steam into electrical energy at the switchboard. "Thus we 
have an overall combined efficiency of boiler, turbine, and 
generator equal to 56 per cent. of the maximum possible. 
This is a very different matter from the 9 per cent. which 
we arrived at by a previous calculation, although, of course, 
the operation of a power station involves certain losses other 
than those directly concerned with the boilers and main 
generating unite. Nevertheless, whatever we allow for 
such losses, we are faced with the question whether 9 per 
cent. or 50 per cent. more accurately denotes the real 
efficiency of the station. 

The answer, of course, is that the first estimate takes into 
account the total heat that the fuel contains, while the 
second debits the plant with only the heat which is avail- 
able for use. To illustrate how important this difference 
is, we will assume that a station using coal of a calorific 
value of 12,500 B. TH. U. per lb., and working with steam at 
180 Ib. gauge pressure and 100 F. superheat, is equipped 
w.th ideal boilers and turbo-generators which are theoreti- 
cally perfect and entirely free from any sources of loss. 
Assuming that the turbines work with a 28-in. vacuum, 
this ideal and ideally-operated station will require about 
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0:918 Ib. of coal per Kw.-hour, so that only about 28:8 per 
cent. of the heat of the coal is transformed into work. As 
we have made the assumptions that the boilers turn the 
whole of the heat of the coal into steam, and that the 
turbines convert the whole of the available heat of the 
steam into electrical energy, we see that in no case could 
any actual station, working under the same thermodynamic 
conditions, attain an efficiency of 80 per cent. The trouble 
is that only a portion of the heat generated in the furnaces 
is really available for use, and the problem of the power 
engineer resolves itself into two parts ; first, how to increase 
the proportion of the total heat which is available, and, 
secondly, how to increase the efficiency with which this 
available portion is utilised. 

The availability of heat for conversion into work depends 
only upon the range of temperature through which the 
heated substance works, and it is superfluous to add that itis 
independent of the nature of the working substance. These 
facts should at once dispose of the foggy sort of idea held 
by many people, that the inefficiency of the steam plant is 
in some way due to the large latent heat of steam. If this 
were so. we could get better results by the use of a fluid 
with less latent heat. But if one imagines such a fluid, 
having all the properties of water, except that its latent 
heat at all temperatures is, say, one-half that of water, and 
then calculates the efficiency of the Rankine cycle with such 
a fluid for the working substance, he will at once see that it 
would have no advantages. The large latent heat of steam 
is, in fact, a benefit, in that it permits the bulk of the heat 
in steam to be taken in at the highest temperature of the 
cycle, and rejected at the lowest, so that most of the heat 
can work with the maximum temperature drop. 

The real factor which limits the availability of the heat 
in the fuel is that our actual working substance, water, 
is only used between comparatively narrow limits of 
temperature. Our furnace temperature may readily be 
2,000" F. higher than the condenser temperature, yet the 
temperature cf saturated steam at 250 lb. per aq. in. 18 no 
more than abou! 300^ F. above the same final temperature. 
It is the degradation of the furnace heat to the temperature 
of the steam, which increases so largely the quantity of heat 
required for a given amount of work, for even though none 
of the heat be lost, its power of doing work is vastly 
impaired by this irreversible temperature change. We 
cannot raise the working temperature of saturated steam 
very much because the pressure rises so rapidly with 
increase of temperature. At 200 lb. per sq. in. the 
absolute temperature is 842^ F., while at 300 lb. per sq. in. 
it is no more than 877° F., so that a rise of not much more 
than 4 per cent. in temperature has brought about a 50 per 
cent. rise in pressure. In order to obtain a greater working 
range of temperature, the steam may, of course, be super- 
heated, but we soon come to practical limits in this 
. direction, and it must also be remembered that we do not 
gain the efficiency due to the full increase of temperature 
range, because only a comparatively small amount of the 
total heat enters the working substance at temperatures above 
that of the saturated steam. 

In a paper on Power Station Design in Relation to 
Thermal Efficiency," recently read before the I.M.E.A. 
Convention at Bradford, Mr. I. V. Robinson expresses the 
opinion that steam at 350 lb. per aq. in., and at a temperature 
of 700^ F., is quite a practical proposition, and he thinks 
that in the near future we may see the use of steam at 
500 lb. per sq. in. superheated to 750° F. He also con- 
siders that where cooling water at 55  F. is available, a 
29-10, vacuum can be commercially maintained. Taxing 
the above figures, we have for the two cases, available hent 
drops of about 469 B.TH.U. and 502 B.TH.U. respectively 
per pound of steam. Again assuming, as before, ideally 
perfect engines and boilera, we should utilise only 35:5 per 
cent. and 37°3 per cent. of the heat in the coal, in the 
respective cases. Thus we see that the gain in possible 
efficiency of a steam plant is not very great, even when going 
to the practical limit with regard to pressure and tempera- 
ture. Moreover, the fact that our boilers and turbines are 
not theoretically perfect makes the gain from these high 
pressures and temperatures less than the theoretical 
amount, even supposing that the plant can be designed to 
perforin thermodynamically us well under such conditions 


as under less strenuous ones. Asa matter of fact, it is con- 
siderably more difficult to obtain high thermodynamic 
efficiency in a turbine which has to operate over a great 
range of steam pressure, than in one where there is less 
difference between the densities of the incoming and outgoing 
steam. Hence, in actual practice we stand to gain less by 
extreme pressures and temperatures than one might at first 
imagine. Supposing that a combined efficiency of boilers 
and turbo-generators of 65 per cent. can be reached, the 
thermodynamic efficiency of the station cannot then exceed 
about 25 per cent., even with the highest steam pressures 
and temperatures contemplated. | 

If any really considerable advance is to be made towards 
the better utilisation of the heat of the fuel in power stations, 
it will only be by some radical change from existing practice. 
The boiler-plant and the steam turbine are now almost as 
near practical perfection as they can be. The dominating 
factor in the efficiency of any hest engine is the 
temperature range of the working fluid, and with steam 
as our vehicle of heat, we seem to be well in sight 
of both ends of the possible temperature range. 
The suggestion to use mercury vapour for the high- 
temperature work and steam for the lower is attractive 
from the theoretical point of view, but it is impossible to 
say whether it will ever get beyond the laboratory stage. 
Nevertheless, if we are to use more of the heat of the fuel, 
we must, somehow or other, find & means of working with 
a higher initial temperature. The reciprocating gas engine 
is out of the question, in view of the magnitude of the 
generating units necessary in a modern station, and one 
is driven irresistibly to the idea of the gas turbine. The 
prospect, however, of obtaining prime movers of this type 
in the near fature is exceedingly problematical, so great 
are the constractional difficulties. Meanwhile, all we can 
do is to operate available plant in the most economical 
manner, and remember that the sope for improvement in 
the working of the average power: station is many times 
greater than the margin now left to the designers of boilers 
or turbines. 


Ir is with much pleasure that we 
draw attention to the opening of Mr. 
H. H. Berry's ‘ Electric House” in 
: an article elsewhere in this issue, for it 
represents the realisation of a scheme which, unaware of 
his intentions, we advocated over a year ago. | 

The public are in sore need of help to cope with the 
difficulties of the times in the household; they are will- 
ing to pay for that help, but they do not know that it 
is available. The nation needs economy of fuel, labour. 
and food. Touchbutton House is a standing object- 
lesson of the ways and means by which the desired ends 
can be achieved ; it has been patiently built up by Mr. 
Berry and his expert assistants, with the enthusiasm of 
the connoisseur combined with the skill and judgment of 
the engineer, at a fabulous cost. It will achieve fame 
on its merits, and we believe that by its establishment 
Mr. Berry has done a signal service not onlv to the 
electrical industries, but also to the public. 

It may be argued by those who hold—we believe mis- 
takenly—that art is only for the wealthy, that such an 
exhibition appeals to the wealthy alone. "This is not 
true; the benetits of electrical appliances in the home can 
he enjoved also by the less well-to-do, for the costly set- 
ting which Mr. Berry has provided for his display is not 
a necessary accompaniment of the all-electric system. He 
himself holds, in fact, that the system is applicable—on 
an economic basis—to the homes of the masses. Cen- 
tral heating. and electrical topping-up "" are the car- 
dinal features of the system, for which economies of 
50 per cent. in labour and 50 per cent. in cost are 
claimed. We hope that the Housing Authorities will 
give earnest attention to the matter, and that it will 
not be long before similar electric houses are established, 
on a more modest scale of course, in all parts of the 
country for the enlightenment of the public. 


„ Touchbutton 
House." 
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Wusu we recall past history as affect- 
Trade Marks. ing matters of copyright, and the men- 
tality of some of our American cousins 
upon this particular point, it seems something like 
Nemesis overtaking our friends on the other side of the 
Atlantic to find them suffering from piracy in connec- 
tion with trade marks. The offenders in this case are 
in South America, and the instance bears upon our 
recent editorial note on the recommendations of the 
Board of Trade Committee on the working of the Mer- 
chandise Marks Act with regard to international action. 
What has happened to the Americans in South America 
may well have—indeed in some instances has already— 
happened to British firms. A single firm in Rio de 
Janeiro has registered under its own name more than 
forty well-known American trade marks in the engineer- 
ing trades. The moral, of course, is for all traders to 
register their trade marks in every country in the world. 
That, however, involves a good deal of trouble and 
expense, although neither should be shirked if the owner 
of a trade mark in his own country desires full pro- 
tection for his goods. 
international action with regard to trade marks are pro- 
bably identical with those which have for so long stood 
in the way of international patents. To the ordinary 
observer it is not easy to see why there should be difficul- 
ties, because neither patentees nor owners of trade marks 
would expect to obtain their protection in foreign 
countries without payment, and it ought not to be 
beyond the wit of our politicians to arrange an inter- 
national system which would automatically give protec- 
tion in all civilised countries,’ by registration of the 
patent or trade mark in the country of origin of the 
applicant. In the business interests of the world some 
co-ordination of these laws ought to be a first considera- 
tion of Governments in order to put an end to the 
unscrupulous piracy now going on. Only a few days 
ago we heard it stated in public that the biggest enemies 
of the international patent were patent agents, because 
they see in it a reduction of their fees. We will not 
give the name of the gentleman who made this allega- 
tion, or the Institute of Chartered Patent Agents might 
start an action for libel, and at the same time endanger 
the goodwill between us and the Allied country to which 
this leading man of industrial science belongs. Cer- 
tainly, however, the question of international action with 
regard to trade marks might be followed up more closely 
at once, as it is not encompassed by matters affecting 
priority, &c.. as are patents. The Board of Trade Com- 
mittee dealt with the difficulty to some extent, but did 
not get much further than a suggestion, and the efforts 
which have been made at International Conferences to 
effect greater uniformity of laws and procedure in the 
various countries should he energetically continued. 
Unhappily, the powers that be are too much engrossed in 
ather matters to give attention to anything that will 
help trade, and the only advice we can give to holders 
of British trade marks meanwhile is to register them 
All over the world if thev do not wish to see goods other 
than their own bearing the same trade mark and com- 
peting with them on the basis of the reputation they 
themselves have established. 


-——————- —- — — — — 


Ir has been understood for some 

Engineering months past that the engineering trade 
Wages, unions intended that when their fusion 
into one big union became an accom- 

plished fact their united influence and strength would 
he brought to bear upon the question of wages. The 
claim was duly lodged asking for an advance of six- 


pence per hour, the request being based upon the in- 
erease in the cost of living since the last demand was 
dealt with, upon the advances given to other trades, and 
"pon the condition of the trade. The matter has been 
lully investigated by the Industrial Court, and during 


The difficulties in the way of 


the past week the award has been announced. The 
Court finds that the claims submitted have not been 
established. 

The attitude taken by the employers is that the ad- 
vances already made were adequate to meet the increase 
in cost of living since 1914; also that the position of 
the trade is such that any further advance in wages 
would be accompanied by grave risks of injury thereto. 

Àn important part of the award reiterates an opinion 
expressed by the Court when the last advance was made, 
namely, that an alteration in the cost of living, though 
of great importance, does not in itself, apart from 
other considerations, necessarily warrant any corre- 
sponding alteration in wages. The facts of the present 
situation, according to evidence submitted by the em- 
ployers, show that though the state of employment 
in the trade is still good, there are indications in some 
branches of the industry of a falling off in demand, 
and the Court is not of opinion that since the last 
decision was given, there has been such an improve- 
ment in the state of trade, or alteration of conditions, 
as to warrant a further increase in rates of wages. 

No doubt there will be a great deal of discussion of 
the finding, and the reasons for it, in industrial en- 
gineering centres. We trust that the decision will be 
weighed up dispassionately and with intelligence and 
foresight, and that the rank and file will not allow them- 
selves to be led by extremist sections. We have every 
sympathy with those who find the still rising cost of 
living adding to the burdens of life, but we believe that 
it is now becoming more generally recognised that con- 
tinuous additions to the wage burdens of industry, in- 
creasing the cost of production, cannot possibly find the 
way out of our difficulties, while there is the danger that 
a slump in trade may be occasioned—indeed signs of it 
are not wanting in certain trades now—which will pro- 
duce unemployment and distress, distress made increas- 
ingly acute because the cost of everything is so high. 

The pressing need at the moment is an all-round 
spirit of self-sacrifice and hard work—producing more, 
and therefore more cheaply. The conclusion may be 
unwelcome, but it is inevitable. Some day the lesson 
may have to be learned under more serious circum- 
stances, and we will hope for the good of the nation that 
the reception which this award will meet with will 
demonstrate a willingness to adopt a reasonable atti- 
tude, and face a lighter hardship now, in order to avoid 
n worse one later. ' 


AN interesting statement on this ques- 
tion appears in the annual report of the 
French Thomson-Houston Co. The law 
limiting the working day to eight hours came into opera- 
tion in the middle of Jast year: it was caused by a 
reduction in efficiency exactlv proportionate to this reduction 
for those working by the bour. On the other hand, the 
workman’s éffort and the improvement in methods and 
equipment permitted of this reduction being compensated 
for in a certain degree, but still insufficient in the majority 
of the cases of men engaged on piece work. An experience 
extending over nearly one year incontestably demonstrates, 
on the whole, that the eight-hour Jaw has resulted, and will 
result, in a diminution of industrial efficiency. On this 
point—and at a time when the maximum production is 
imposed as an imperious necessity—it is stated that the 
law was at Jeast premature. Supplementing this statement 
at the recent annual meeting, M. Charles Laurent, chairman, 
remarked that the transport crisis, the difficulties in obtaining 
raw materials, the long strike in the metallurgical] and 
mechanical industries in June last vear, and the hastilv 
voted eight-hour day. had heavily handicapped production at, 
the company's works; yet, possibly, the company had 
suffered from the consequences less than others. The 
improvement in the equipment and methods of working, 
and the extension where practicable of the system of double 
shifts. had rendered it possible to Jessen to a certain extent 
the decrease in efficiency resulting from the eight-hour 
law. D 


The Eight-Hour 
Day. 
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THE MANUFACTURE OF WATER TURBINES IN ENGLAND. 


The Products of Messrs. Sir W. G. Armstrong, Whitworth & Co., Ltd. 


INTEREST in hydro-electric matters has received much 
impetus during recent years, and we are not surprised to see 
the most important firms taking the matter up. To those 
interested in electrical development, it is indeed welcome 
news that the vast resources which were behind the building 
of battleships and ordnance should now become a ready 
support to the development of the water turbine industry of 
Great Britain, and to the development of water-power 
schemes in the Empire and in the world in general. 

The decision of the Armstrong group to take up the 
manufacture of water turbines, and to undertake complete 
hydro-electric schemes, including all civil, hydraulic and 
electrical work, can only be considered a very wise one. 
The turbines will, in the first instance, be manufactured at 
the Germiston Works of Messrs. Armstrongs & Main, 


Fig. 1.—RUNNER OF 16,100-H.P. TURBINE AT RJUKAN. 


Glasgow, who are members of the Armstrong group, but 
they will have the support of all the works forming this 
important group. 

The commercial side of the business 
will be conducted by the H ydro- Electric 
Section of the Civil Engineering and 
Contracting Department of Messrs. 
Sir W. G. Armstrong, Whitworth and 
Co., Ltd., of 8, Great George Street, 
London. This arrangement is cer- 
tainly an advantage, as all those 
familiar with hydro-electric develop- 
ment will be aware, since every 
scheme will be considered round the 
same table as an individual entity, and 
not as a composition of detached 
sections. In this way, technical cor- 
rectness will be achieved throughout, 
with all the advantages of economy and 
efficiency attendant on such an arrange- 
ment. 

But the maximum output from a 
given water supply can only be 
achieved if the turbine is properly 
designed. The designs which Messrs. 
Armstrongs have decided to use, after 
a thorough examination of the whole 
question, are those of Messrs. Jensen 
and Dahl, of Christiania, Norway. 
A good idea of the kind of work 
which this firm has accomplished can be gathered from 
a mention of a few of the turbines which it has delivered 
in recent years 


Below we give some noteworthy examples :— 


H.P, of Head No. of 

each set. metres. R. P. M. sets. 
A/S Tyssefaldene ... 5,000 385 375 1 
Rjukan (No, 1 Plant) 15,000 278 250 1 
- (No. 2 Plant) 16,400 250 250 1 
A/S Bjolvefossen ... 12,000 847 375 1 
Vamma Power Co. 12,000 26 214 1 
13,000 26 214 1 
15,000 26 214 1 
Herlands Fossen Power Co. 3,500 128 600 2 
Aarlifos ... ** — 6,000 16˙5 187˙5 4 
A/S Saudefaldene... „ 900 282 375 2 
6,700 161 750 - 
A/S Traelandsfos... 8,000 22 214 1 
A/S Skollenborg ... 2,750 16 250 3 


From this list it will be seen that high, medium, and low- 
pressure turbines are well represented, 
but special attention may be drawn to 
the Pelton wheel for  Bjolvefossen, 
working under a head of 2,780 ft., as 
an example of the high heads with 
which this firm is able to deal. 

Fig. 1 shows the runners for the 
16,400-H.P. set installed in the world- 
famed plant known as Rjukan 2. 
Fig. 2 shows the complete turbine. 

Fig. 3 shows the 12, 000-H. p. turbine 
for the Bjolvefossen Co., Ltd., com- 
pleted in the erection shop. 

Fig. 4 illustrates an excellent ex- 
ample of a low-pressure double Francis 
turbine in steel-plate casing, with 
an output of 13,000 H.P., as installed 
in the power plant at Vamma, Norway, 
which, when completed, will be one 
of the largest and most compact power 
plants in the world. A 16,000-H.P. 
set is now being constructed by 
Messrs. Jensen. & Dahl for the same 
company. The efficiency obtained 
on the 13,000-H.P. unit for this 
plant can be seen from fig. 5, and the favourable com- 
parison between this and the guaranteed efficiency should 
be noted. : 


Fic. 2.—COMPLETE TURBINE, 16,400 H.P. 


The main points in the design of turbines fall under two 
heads, namely, () Hydraulic, (^) Mechanical. 


. It is difficult to see exactly how far the points coming 
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under the heading (a) are the result of the study of theory, 
and how far of practice. More frequently than not, 


Fic. 3.—TURBINE FOR BJoLvkFossEN Co., 12,000 H.P. 


alterations in hydraulic design are an outcome of the 
combination of both, and as the Christiania firm has been 
building water turbines since 1849, it is clear that its 


Fig. 4.—DouBLE FRANCIS TURBINE OF 13, 000 H.P., AT VAMMA. 


BFFIGIENCY CURVE FOR 13.000 B.H.P. WATER TURBINE 
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PERCENTAGE OF EFFICIENCY 


BRAKE HORSE POWER DEVELOPED.AT AN EFFECTIVE HEAD OF 85 FEET, TURBINE RUNNING AT 214 R.P.M. 
FIG. 5,—ErriCIENCY CURVE. 


accumulated experience must be of immense value, as, 
indeed, has been proved by the work it has turned out. 
It will not be out of place to mention a few of the note- 


worthy points in the design of Francis turbines, Pelton 
wheels and governors. 

Messrs. Jensen & Dahl were, so far as we can trace, the 
first firm of water turbine builders to adopt outside 
regulation" as a general practice. The necessity for this 
was obvious from the fact that the highest possible 
efficiency could only be obtained provided the flow of water 
through the guide vanes to the wheels was absolutely smooth 
and uninterrupted. A further advantage which outside 
regulation ensures lies in the fact that all moving parte 


Fig. 6.—SPEED REGULATION CURVE. 


liable to rust are separated from contact with the water» 
Instead of the guide vanes being bronze-bushed and moving 
on separate pins, the pin and vane in the Jensen turbine are 
solid cast and the pins are journalled in brass, and all 
necessary lubrication can be done from the outside. The 
buckets are of steel plate cast into the hub and band. 

Another important point is that the bearings are in all 
cases entirely separated from the water passages and can be 
readily 1 | 

As is well known, the main mechanical trouble with 


Pelton wheels is the liability of the buckets to become 


loose—and even to seek “ fresh 
woods and pastures new " through 
the power-house walls and roof. 
In the Jensen Pelton wheel this 
is rendered impossible, as by a 
method of keeping the bucketa 
together, they are made to form 
& continuous ring, and cannot 
become detached. 

The turbine governors are of 
the “automatic oil-pressure" t 

So much depends on the turbine 
governor that it is perhaps well 
to describe some of the special 
features of the “Jensen Arm- 
strong " governor. | 

l. The regulating valve is so 
constructed that the governor only 
works with an oil pressure corre- 
sponding to the actual water 
pressure acting on the turbine 
gates. The safety valve remains 
closed under normal operation. 

2. The regulating valve is 
directly connected with the gover- 
nor proper, or pendulum, and 
rotates with it. In this way it 
will hardly be possible for foreign 
matter in the oil (even of large 
size, as, for instance, cotton waste, 
&c.)to impede the action of the 
valve and cause trouble. 

3. The governor pendulum is, 
practically speaking, free from fric- 
tion. Ite design is of remarkable 
simplicity, and it works without 
any tap or bolts whatever; the 
centrifugal weights simply move 
over thin elastic sheet-steel strips. 

4. There is no pressure-tank 
requiring constant attention. 

5. All rotating parts are amply 
lubricated automatically. Wear 
and tear is thereby reduced to a 
minimum. 

6. When 5 loose ind over the governor case is removed, 
practically all parts of the governor are open for inspection. 

7. The governor is so arranged that pump and regulating 
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valve can be mounted on either side of the governor case, 
and so be arranged to change places with each other. 
The closing direction of the governor can be changed 


by merely turning the governor 180°, because the base is 


symmetric with reference to & plane through the regulating 
shaft. This is a great advantage, because in the course of 
time it sometimes becomes necessary to alter the governor 
arrangement, or to utilise it for another turbine. 

The opening—or closing—time of the governor, on which 
the maximum speed fluctuations of the turbine depend, can 


be adjusted as desired to suit existing conditions, with 
reference to fly- wheel momentum and length of penstock, and 
in accordance with the exactness of regulation required. 

Fig. 6 shows a techogram of one of the governors working 
under everyday conditions. 

We hope in a future issue to give a description of a 
Norwegian power station in which a large number of Jensen 
turbines are installed, and trust that it will not be long 
before we may be able to describe sets actually delivered 
by Messrs. Sir W. G. Armstrong, Whitworth & Co., Ltd. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Summer Meeting at Western Centre. 


ON Tuesday afternoon, July 13th, a party of members and 
friends of the Institution of Electrical Engineers assembled 
at Cardiff to take part in the summer meeting of the 
Institution at the Western Centre. The programme con- 
sisted of a three days’ tour of South Wales and Monmouth- 
shire, in the course of which, in addition to civic receptions 
and other social fanctions, visits were paid to works, docke, 
and places of interest in the neighbourhood; it was 
particularly requested that shop should be avoided as 
much as pe and conseqently no papers were read, 
neither did any discussions take place. 

Fine weather was enjoyed throughout the whole of the 
tour, which was admirably organised, and the various 
reception committees are to be congratulated upon the 


"ELEC REV" 
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manner in which the different functions were carried out. 
The meeting was voted one of the best, of ite kind yet held, 
and a high standard was set for meetings of a similar nature 
to be held in the future ; the presence of the ladies of the 
party was particularly appreciated. 

The official proceedings commenced with a civic reception 
at the City Hall, Cardiff, on the Tuesday evening, by 
invitation of the Right Hon. the Lord Mayor, Councillor 
G. F. Forsdike, J.P,, O.B.E., and the Lady Mayoress. An 
excellent vocal concert and a musical programme were 
enjoyed, following which guests joined in dancing, and 
during the evening two demonstrations of wireless telephony 
were given by Mr. Rarfield. The receiving apparatus was 
set up in the City Hall, the transmitting station being the 
Marconi station at Chelmsford ; this was believed to be the 
first occasion on which wireless telephonic reception had 
taken place in the city of Cardiff. 


THE I.E.F. AT CAERPHILLY CASTLE. 


The following morning, Wednesday, the visitors were 
conveyed by chars-à-bancs to Newport, where the works of 
the British Mannesman Tube Co. were inspected, and the 
different processes in the manufacture of steel pipes were 
watched with much interest. The company has secured 
large contracts for oil and water pipe lines in Japan and 
South Africa, as well as for the piping in connection with 
the oil wells that are being bored in this country. 

In the works it was noted that electric welding was 
employed for building up and joining component parta, 
while for cutting purposes the oxy-acetylene flame was used. 
The large rolls are rope-driven by means of horizontal gas 
engines, but a considerable quantity of electricity is used 
besides to drive cranes, machine tools, &c., in addition to 


( Welsh Pictorial Co. 


lighting. The electric power is supplied by a generating 
station situated in the works and containing two Belliss- 
Crompton 714-k. v. A. three-phase alternator sets generating 
at 3,000 volts, 50 cycles, at 0;7 P.F. and 838 R.P.«. On 
leaving the works, each visitor was presented with a souvenir 
of the visit in the form of & suitably engraved cup. 

The visitors were now divided into two parties, one being 
taken by chars-à-bancs for a drive to Usk and Chepstow, &., 
and the other and larger party proceeding vid the trans- 
porter bridge to the Alexandra Docks. Newport, with its 
excellent sea, dock, and railway facilities has become of con- 
siderable importance as a Channel port, and as a coal- 
exporting centre it ranks as the third port in the kingdom, 
the annual shipments amounting to six million tons. It 
is not our purpose to enter into a lengthy description of 
the docks and their up-to-date hydraulic equipment, bat a 
few words about the new sea entrance lock may be interesting. 
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This lock is 1,000 ft. long x 100 ft, wide, being the largest 
deep-sea entrance lock in the world. The depth of water 
on the outer sill of the lock at high-water spring tides is 
45 ft., and at neap tides 35 ft. For all practical purposes 
the north and south docks, with their connecting junction, 
may be looked upon as one dock, with a total deep-water 
area of 125 acres. The power station, which was built in 
connection with the new lock, contains two fine pumping 
unit& The engines, by Messrs. Cole, Marchent & Morley, 
Ltd., Bradford, are of the triple-expansion, vertical, three- 
crank, surface-condensing type, designed to run at from 
80 to 125 R. P. u., at which they develop 800 and 1,600 H. P. 
respectively; they are coupled direct to centrifugal pumps 
by Messrs. Boving & Co., Ltd., London, which in practice 
deliver 6,000,000 gallons per hour, against a maximum 
head of 36 ft. The electrical generating plant consists of 
two Howden-B.T.H. sete; triple-expansion steam engines 
direct coupled to 500-Kw. three-phase alternators,star wound, 
3,633 volte between phases, 50 cycles, 300 R. P. 1. The 
hydraulic pumping plant, which supplements the power 
supplied from the main hydraulic station, was built by 
Mesars. Galloways, Ltd., Manchester, and comprises a triple- 
expansion horizontal surface-condensing engine capable of 
delivering 1,250 gallons of water per minute against a 
pressure of 830 lb. per sq. in. when running at 40 R. P. M. 
Steam for the whole of the plant is supplied from a range 
of six Lancashire boilers, with a working pressure of 180 lb., 
and a superheat temperature of 530^ F. The boilers are 
mechanically stoked, and the coal-handling plant is elec- 
trically driven. 

A cruise round the docks on board a tug terminated the 
visit; members then assembled at the Town Hall, where 
they were received by his Worship the Mayor, Councillor 
Peter Wright, J.P., and afterwards partook of luncheon by 
invitation of the Mayor and the Electricity Committee of 
the County Borough of Newport. During the luncheon, 
Mr. J. A. Gaccon, F.R.C.O., borough organist, presided at 
the organ, and Mr. D. H. Thomas’s songs were much 


a iated. 

in the afternoon the party was driven 7% Bassaleg, 

Machen, Radry, to Caerphilly Castle ruins, where a photo- 

b, a copy of which is reproduced herewith, was taken. 
The Castle, which belongs to the Marquis of Bute, is sup- 
posed to have been built between 1268 and 1271 by Gilbert 
de Clare. the Red Earl, to guard the pass of Senghenydd, 
and to keep out the Welsh from the Lowlands, and is 
a splendid example of the finest fortresses of the middle 
ages. It was besieged during the Civil War, after which 
the leaning tower, which is 9 ft. out of plumb, was tilted 
in an attempt to blow it up with gunpowder. The only 
part of the building which now has a roof is the old ban- 
queting hall, in which tea was provided by the South 
Wales Electrical Power Distribution Co. 

Oa the journey back to Cardiff, the chars-à-bancs passed 
under one of the longest spans of the overhead power line 
erected by the South Wales E.P.D. Co. The span, as 
explained by Mr. W. A. Chamen, is 4-mile long, stretching 
between two hills, and carries 2,000 Kw. at 11,000 volts. 
The three stranded copper conductors are of 0°1 sq. in. 
section, and are placed one above the other with about 5 ft. 
clearance between each, the fourth and bottom conductor 
being the earth wire. Wood poles are ured, constructed on 
Mr. Kaye’s principle, and no trouble whatever has been 
experienced with the line. Two other long spans are a 
quarter and half a mile in length ; at certain times the con- 
ductors have been observed to stand 20 ft. out of the 
vertical owing to wind pressure. They do not oscillate, 
however, and there is no record of a single insulator failure, 
although at other parts of the line a certain number of 
insulators are broken by stone throwing. 

In the evening & reception was held at the City Hall, 
Cardiff, by Mr. R. T. Smith, president of the Institutión 
of Electrical Engineers, assisted by Mr. J. Dyer Lewis, 
president of the South Wales Institute of Engineers, and Sir 
John Beynon, Bart., C.B.E., chairman of the Monmouth- 
shire and South Wales Coalowners’ Association, which was 
followed by a dinner given by the latter Association, at 
which some 200 covers were laid ; at other functions the 
number of guests averaged about 180. 

On Thursday, the second day of the tour, the visitors 


proceeded to Bristol by train, vid the Severn Tunnel, and on 
arrival at the Council House a civic reception was held by the 
Right Hon. the Lord Mayor, Councillor G. T. Francombe, 
and the Sheriff, Mr. W. A. Titley. The party then crossed 
the street to the Grand Hotel, where luncheon was served, 
the host being Alderman George Pearson, the popular 
chairman of the Bristol Electricity Committee. 

The afternoon was taken up by the most picturesque and 
enjoyable drive of the whole tour, the route being by way 
of Clifton Downs and across the suspension bridge spanning 
the beautiful Avon gorge and onwards through shady woods. 
The climb up over the Mendip Hills, passing e» route the 
old Roman road and lead mines, followed by the descent 
into the majestic Cheddar gorge, was safely negotiated. To 
adequately describe these beautiful cliffs, which have been 
termed the finest inland cliffs in Europe, is beyond our 
power, but the visitor cannot do other than take away 
vivid mental photographs of cliff scenery so memorable. 

Tea was taken at Cheddar, after a visit had been paid to 
Gough’s caverns, where excellent specimens of stalactite and 
stalagmite formations were seen in profusion and electrically 
illuminated. Continuation of the drive brought the party 
to Weston-super-Mare, the arrival being well timed to 
coincide with high tide. An excellent dinner was disposed 
of just in time to allow the visitors to board the steamer 
which conveyed them back acrogs the channel to Cardiff. 

On Friday, the last day of the tour, members proceeded 
to Swansea by train, and after viewing the docks with their 
up-to-date facilities for coal shipment, the Scherzer rolling 
lift bridge which only needs a 10-H.P. motor to open it, and 
the ship-breaking yard in which were seen two or three war 
ships together with some 80 German submarines, drove 
round the bay to Mumbles pier, where his Worship the 
Mayor of Swansea, Alderman A. Sinolair. J.P., M. I. E. E., 
entertained them at luncheon. During the afternoon the 
party assembled in chars-à-ban 8 for a drive to Langland and 
Caswell Bays. After a light tea, some of the visitors who 
had elected to remain over the week-end went for an 


extended drive into the Gower Peninsula, while the 


majority returned to Swansea in time to board the evening 
train for London and the North. Thus concluded one of 
the most successful tours ever planned by the Institution. 
During the meeting, members were allowed free trans- 
port on the Cardiff City tramcars, and, by the courtesy of 
Captain S. B. Haslam, arrangements were made for visitors 
to play golf at several clubs. Altogether the meeting was 
highly successfal in every way, and in concluding this brief 
account of the tour, the members of the Executive Re- 
ception Committees, and in particular Mr. C. T. Allan, are 
to be congratulated on the excellence of the arrangements 
made, and the manner in which they were carried out. 


Floating Dock aud Craue.— The new 150-ton elec- 
trically operated floating crane, which has been supplied by 
Messrs. Cowans, Sheldon & Co. to the Cockatoo Island Dock- 
yard, Sydney, is of the same power and type as those which 
have been already supplied to the British Admiralty. The 
design is peculiarly British in character, presenting marked 
differences from the large floating cranes which have been 
built by Continental firms. In their practice the revolving 
weight is poised on the centre tower, but Messrs. Cowan, 
Sheldon & Co. have given preference to a patented method of 
their own, whereby the dead load is carried by a large roller 
pall on the deck of the pontoon, and the tower is utilised only 
to carry the unbalanced force. This method not only saves 
inaterial—an important consideration at today's prices—but 
by reducing the stresses bring wear and tear down to a 
low figure. In addition to lifting 150 tons at 90 ft. radius 
and 100 tons at 125 ft., the crane is fitted with derricking 
and revolving gears, as well as a transporter trolley. Power 
for operating the crane is supplied either from an independent 
source ashore, or by a steam-driven dynamo housed in the 
pontoon. The electrical control apparatus is of the contactor 
type, which presents the advantage that the motors can be 
run at the same relntive speed under all conditions of loading. 
The control apparatus and switchgear are installed in the 
operator's cabin. The steam generators were supplied by 
the British Westinghouse Co., and the motors and control 
gear by the British Thomson-Houston and Siemens Co.'8.— 
Journal of Commerce. 
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THE ELECTRIC HOUSE. 


In June last year, drawing attention to the immense possi- 
bilities for the development of the applications of electricity 
to domestic purposes which had been opened by the new 
conditions obtaining in respect of domestic service, &c., we 
expressed the opinion that an exhibition should be held in 
London devoted wholly to the demonstration of electrical 
cooking and heating apparatus, “ together with any other 
electrical labour and fuel-saving devices that can be brought 
together." We described and illustrated a variety of such 
appliances which had been developed in America, where the 


FIG. 1.— GEORGIAN ENTRANCE HALL, AND CHINESE LACQUER 
|!RooM OF THE QUEEN ANNE PERIOD. 


need for them had existed for many years, and in a later 
issue (July 11th, 1919) we returned to the subject, and 
mentioned that an exhibition on the lines we advocated— 
“an * Electric Home,’ devoted entirely to the purpose of 
illustrating the limitless possibilities of electricity in the 
household "— was already in preparation. 


Electric, Ltd., has brought together a most remarkable 
collection of antique objets d'art and modern devices. 

It is interesting to record that the house is the realisation 
of a fairy story written by one of Mr. Berry's children (Miss 
Nancy Berry)—'' Mr. Touchbutton, or the Home of 
Beautiful Ideals," published by Messrs. Country Life, Ltd., 
- which we briefly reviewed some months ago. As a matter 
of fact, the story largely consisted of a description of the electric 
labour-saving devices which surrounded the young author 
in her own home. Mr. Berry had previously contemplated 
the arrangement of a permanent exhibition to bring horne 
to the public the amenities of electrical methods in the 
household with his famous Magicoal " fire as the nucleus, 
and every conceivable labour-saving device, no matter what 
its origin, as an additional feature. Thus came into exist- 
ence ** Touchbutton House," the very thing that, unaware 
of Mr. Berry's plans, we called for. 

The House is built around a definite theme—the origin 
and development of the domestic fire. 

A special point is given to this by the recent issue of the 
interim report of the Committee on Smoke and Noxious 
Vapours Abatement, which directs attention to the fact that 
even in industrial areas domestic chimneys contribute at 
least 50 per cent. of the total smoke nuisance, and that 
24 million tons of soot are discharged into the atmosphere 
by them every year. The cost to the community for 
cleansing and for repairing damage to buildings, as well as 
the injury to health, is enormous, while the necessity of 
constructing fireplaces and chimneys adds some £30 to the 
cost of a small house. Central heating is recommended, 
and is being installed in a colony of 2,000 houses at 
Manchester, costing the residents from 6d. to 18. a week ; 
and the adoption of central heating in individual houses 
generally is strongly advised. The Committee considers 
that not more than one, or at most two, coal grates should 
be permitted inany of the houses built with the assistance 
of the Government subsidy, and that smokeless methods of 
supplying heat should be made essential features of building 
schemes. 

At Touchbutton House the evolution of the coal fire is 
happily illustrated, from the primitive Norman hearth to 
he present day, either with actual antique grates of the 
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Fic. 2.—TovcHBUTTON HOUSE : HEATING AND WASHING APPLIANCES, &C., IN SCULLERY. 


It has taken many months longer than was then antici- 
pated to complete the arrangements, but on Friday last we 
had the pleasure of inspecting the all-electric house— 
“ Touchbutton House," 86, Newman Street, Oxford Street, 
London, W.—where Mr. Herbert H. Berry, of Berry's 


various periods or with exact facsimiles of them, in which 
Mr. Berry's “ Magicoal" fires glow merrily, radiating 
a pleasant feeling of comfort without the accompaniment of 
heat. The grates are mounted in appropriate surroundings, 
the fire-places and mantelpieces being original antiques or 


———— mn 
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replicas, as shown in our illustrations. In parenthesis, we 
should point out that the antiquarian interest of the 
collection of beautiful furniture, including many specimens 
of very great value, of panels, ceilings, and tapestry, of 
pictures, and various other items, is in itself ample induce- 
ment for a visit to the house. We cannot attempt to 
describe these treasures—they can be seen at any time, 
and we cordially recommend our readers to avail themselves 
of the first opportunity of inspecting them in person. We 
must pass on to explain the plan underlying Mr. Berry’s 
scheme. 

In brief, his policy is to tse the best available device— 
in respect of economy of fuel or saving of labour—for each 
purpose. With this principle in view, he advocates the 
use of a highly efficient anthracite stove for heating water, 
both for general heating and for domestic purposes, the 
game apparatus (whicli is prominently visible in fig. 2) 
supplying low-temperature water for the convectors, and 
water at a temperature of 150° F. for cooking, &c. Either 
electricity or gas can be used for topping-up —1. ., 
bringing water to the boil, «c.—for while Mr. Berry's 
leanings are naturally towards the former, he recognises 
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Fig, 3.—ELIZABETHAN HALL, WITH QUEEN ANNE PANELLED 
M BEYOND. 


that in some localities and under some circum- 
stances, the latter may happen’ to offer advantages. 
That ig the gist of the scheme; upon that frame- 
work everything else depends. We can do little more 
than: give a list of seme of the more notable features of 
the equipment, which are.: a Permutit water softener ; an 
electric geyser over the sink ; two or three electric washing 


machines ; an ironing machine (heated by gas) ; an electric . 


boot-cleaner ; the Hobart electric kitchen-aid " (described 


in our issues of July 11th and 18th, 1919) ; electric cookers, . 


large and small (250 of the latter size are being installed in 


artisans’ dwellings on "Tyneside, on price basis), an anthra- | 
cite cooking range which also heats water, a. miniature. 
Niagara of hot water which washes and dries dishes without 
their being touched by band, à cabinet sewing-machine, a 


self-contained electric lighting set, an electric piano, the 
Dictaphone, a great variety of beautiful bowl fittings for 
bemi - indirect lighting, small table appliances for cooking 
and toasting, &c., &c., for we cannot name all the delightful 
devices here brought together. We may mention that the 


ancient mantelpieces include: Elizabethan, Queen Anne, 
Georgian and other examples, from Plas Mawr, Tattershall - 
Castle, Woodsome Hall, &c.; the collection is valued at 


about £100,000, and some of the pieces are so rare that they 
are not represented in the South Kensington Museum. 
Everywhere is the Magicoal fire, which at a touch of a 
button blazes forth instantaneously ; further buttons switch 
on radiators which, on the principle of *topping-up," add 


any desired degree of heating to the steady temperature 


aintained by the central heating system. l 
By the use of the methods here briefly outlined, Mr. 
Claims to save one-half of the cost and one-half of the 


labour in running a house. When it is suggested that 
servants do not know how to use the devices placed in their 
hands, he replies that with the aid of a portable kinemato- 
graph (the Oxford projector), he will show them the way. 
snd he will, in fact, provide a class of instruction fdr 
domestics—and their mistresses —at Touchbutton House. 

With the aid of thermostats, the temperature of the 
house can be kept constant within a few degrees of 55° F., 
which is quickly brought up to 60° or 65° when desired. 
The apparently blazing fire costs less to burn than a 
wax candle, and the whole of the 44 rooms in Touchbutton 
House are warmed and supplied with hot water by the one 
small furnace illustrated in fig. 2. | | 

Amongst other interesting items, we should not omit to 
mention an apparatus for high-frequency treatment’ (with 
which Mr. Berry has effected some marvellous cures). He 
also proposes, in order to deal with a rush of visitors, to 
devise a system of automatic salesmanship, according to 
which & visitor will sit in a chair while a Dictaphone tells 
him or her all about the contents of the room, and finally 
invites him to pass into the next room and sit down on a 
similar talking chair ! | 

Crowded as Touchbutton ‘House is with rare antiquities, 
the atmosphere there breathes the very spirit of progress and 
invention, and the presiding genius, surrounded by a staff of 
experts in art and engineering, diffuses a sensation like that 
of a fresh breeze on a hot day. Go and see Mr. Touch- 
button ! tme ! | 


THE NATIONAL PHYSICAL LABORATORY. : 


THE report on the Laboratory for the year 1919 has been 
issued; it contains some particulars of spectal work done during 
the war period which it was previously necessary to írcat 
as confidential. The past year was marked by the further 
development of the method of working the Laboratory, under 
the financial control of the Treasury, as a branch of the De- 
partment of Scientific and Industrial Research. . Reference 
is made in the report to the new buildings and extensions 
that have been completed, and to others that will be needed 
in the near future; H.M. Office of Works'is now responsible 
for the maintenance of buildings, plant, and services as distinct 
from equipment. Staff ealaries and conditions of service. have 
been revised, and in many respects brought into line with 
those holding generally in the Civil Service. Important changee 
in staff are recorded; the number emploved in testing gauges 
hae been reduced by 60 per cent., and the staf employed for 
special purposes disbanded. On the other hand, there has been. 


a large increase in the staff engaged in testing clinical thermo-. 


meters. 
A comparison of the number of tests made in the years 1918 
and 1919 are respectively as follows: In the physics depart- 


ment. 182,617 and 1,261,692; in the electricity department, 


electrical measurements numbered 272 and 701: electrotechnical 


apparatus 7,408 and 6,628; photometry 94.673 and 12,986; in 


the metrology department 96,579 and 97,805; engineering de- 
partment 316 and 763; and in the William Froude tank 41 and 
58 tests were made. i 5 
With regard to commercial testing, proposals for State action 
in respect of the promotion of standardisation, in which -the 
N.P.L. would take a part. are now under consideration. The 
Board of Trade Electrical Standards Laboratory was trans- 
ferred to the N.P.L. in May last, the Laboratory. undertaking 


the custody and maintenance of the standards on behalf of. 


the Board of Trade, and will carry out for the public euch 
comparisons as may be required; approval of the pattern and 
construction of electricity supply meters; and other instruments 
submitted will be given by the Board on the J.aboratory’s. 
report. e ' 


Brief reference may now be made to some of the more im- 


portant researches. = = = = ~ er d 
The heat division of the.phvsics department has been much 
occunied recentlv with investigations relating to refrigeration 
problems. Considerable attention has also been directed to 
the heat losses in furnaces emploved in industrial processes, 
and the thermal properties of materials used. 
In the thermometry division the extension of the clinical 


thermometer testing has been the chief feature. This. division . 


is also responsible for the testing of ails for flashpoint and 


viscositv, and the investigational work in this connection in. 


progress before the war haa again been actively resumed. 

In the early part of the year a considerable rum ber of (tele. 
econes and gun-sights, binoculars. &c., were subi tted for test 
in the optics division. nnder Admiralty contracts, These testa 
have since greatly diminished in volume. A new spectrometer 
for measurements of high accuracy has been designed and is 
now under construction. . 

In the radium and X-ray division a new method for the 
measurement of the radium content of radium samples has 
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been used with success. Equipment hae been provided for the 
investigation of protective materials for use in X-ray work. 
The examination by means of X-rays of the material of the 
pots prepared in the metallurgy department for use in the 
production of optical glass has given useful results. 

The tide-prediction division has been asked to make predic- 
tions for a number of New Zealand ports. 

During the war Mr. F. E. Smith, Mr. Campbell, Mr. Pater- 
son, and other members of the staff in the electricity depart- 
ment have been very much occupied with special war problems. 
Some account is now given of a number of these investigations. 
They include the development of wireless directional apparatus, 
in which valuable assistance was given by the late Mr. Duddell, 
and which, early in the war, was carried to a high degree of 
efficiency at the Laboratory, the perfection of amplifying valves 
for various special purposes, improvements in compass magnets, 
and the investigation of sound-receiving and sound-ranging 
apparatus. Mr. Paterson and Mr. Walsh spent much time 
during the war in the development of height-finding apparatus 
with electrical transmission gear for use in anti-aircraft work 
and in supervising the installation of such apparatus in this 
country and in France. During the war Dr. Rayner was at- 
tached for three years to the Inventions Department of the 
Ministry of Munitions as adviser on the practicability of eug- 
gestions sent in, and to assist in the design and construction 
of apparatus approved for trial. Mr. Smith's recent researches. 
carried out for the Ordnance Committee, on the velocities of 
projectiles and gun recoil have led to results of great interest. 
Since the armistice work on the fundamental electrical 
standards has been resumed; this will need much attention 
during the coming year. The research on buried cables, which 
is under tbe charge of Mr. Melsom, has made good progress. 
and valuable work has been done in the investigation of 
resistance materials. 

The metrology department has during the vear been con- 
cerned mainly with the gradual transition from war to peace 
conditions. A certain amount of private gauge work has been 
received, and it is hoped that the experience of the war 
has convinced commercial firms of the high importance and 
economic value of euch tests. A considerable amount of work 
has been done in an advisory capacity. in connection with the 
design of gauges for standard specifications issued by the 
British Engineering Standards Association. In addition to the 
gauge work, the department has been very much occupied in 
the latter part of the year with the restoration of values of 
various standards which have been left unexamined during 
nearly five years of war. 

The report of the engineering department gives an account 
of a large number of interesting and valuable researches which 
have been completed or are still in progress. uM 

An investigation, has been carried out on the lubricating 
efficiency of a series of animal, vegetable. and mineral oils, 
and has furnished results of importance. In connection with 
this work apparatus was designed and constructed in the de- 
partment for the determination of the viscositv of oils at 
high pressures. The problem was one of considerable difficulty 
and the method employed presents novel and interesting fea- 
tures. The interesting experiments on the transmission of heat 
from surfaces to fluids flowing over them have been continued ; 
the work has included the examination of the effect of surface 
roughness. The experiments are of importance in connection 
with the cooling of engines. Methods of measuring the skin 
friction between flat surfaces and fluids passing over them 
have been investigated. The researches into methods of 
notched bar impact testing, and of hardness testing. have 
been continned. Tests of gas cylinders. fatigue tests of wire 
and camel hair roper. and an investigation of the tooling 
characteristics and brittleness of electrical insulating materials 
may also be mentioned. 

An extensive programme of aeronautics research has been 
carried out under the control of the Advisorv Committee for 
Aeronautics. Many improvements in detail have been intro- 
duced in the methods of test emploved. 

The account given in the report of the metallurgy depart- 
ment of the investigations carried out in relation to the war 
contains much interesting material. The most important 
work done waa in connection with the production of light 
alloys, especially for aircraft and aero-engines. Allovs were 
develoned to meet special requirements for castings in general, 
and for parts, e.g.. pistons, working at hich temperatures: 
wrought alloys were produced for nse in the construction of 
rigid airships. aeroplane spars, &c.; and the rolling of light 
allovs into thin sheets to serve as a substitute for fabric in 
covering aeroplane wings wae successfully accomplished. A 
considerable number of special investigations were carried 
out with a view to the provision of suitable allove ar sub- 
atitutes for other alloys nsed in the production of various 
munitions of war when difficulties arose as to the supplv. 
Investigations were carried out on steel for torpedo air vessels 
and turbine gearing and the canses of failure were success- 
filly investigated. Methods of hardening and casehardening 
of war material were examined and improved. A large 
amount of analvtical work has also heen carried out, including 
the analvsie of various materials used bv the enemy. 

The researches relating to the production of optical glass 
have made good progress. 

Further particulars of work of electrical interest carried 
not during the year will be given in our next issue. 

(To be concluded.) 
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ELECTRICITY SUPPLY DISTRICTS, 


Notice is given that the Electricity Commissioners have pro- 
visionally determined that the undermentioned areas shall be 
constituted separate electricity districts for the purposes of the 
Electricity (Supply) Act, 1919 :— 


LONDON AND HOME COUNTIES. 


The City of London. 

Lhe County of London, i.c., the Metropolitan Boroughs of 
Battersea, Bermondsey, Bethnal Green, Camberwell, Chelsea, 
Deptford, Finsbury, Fulham, Greenwich, Hackney, Hammer- 
smith, Hampstead, Holborn, Islington, Kensington, Lambeth, 
Lewisham, Paddington, Poplar, St. Marylebone, St. Fancras, 
Shoreditch, Southwark, Stepney, Stoke Newington, Wands- 
worth, Westminster, and Woolwich. 

The County of Middlesex. 

So much of the County of Berks as is included in: The 
Municipal Borough of New Windsor; the Rural District of 
Windsor. 

So much of the County of Buckingham as is included in: 
The Urban Districts of Beaconsfield, Eton, and Slough; the 
Rural District of Eton; the parishes of Chalfont St. Giles, 
Chalfont St. Peter, Chenies, and Seer Green Chapelry in the 
Rural District of Amersham. 

So much of the County of Essex as is included in: The 
County Boroughs of East Ham and West Ham; the Urban 
Districts of Barking Town, Brentwood, Buckhurst Hill, Ching- 
ford, Epping, Grays Thurrock, Ilford, Leyton, Loughton, 
Romford, ‘Tilbury, Waltham Holy Cross, Walthamstow, Wan- 
stead, and Woodford; The Rural Districts of Orsett and Rom- 
ford; the parishes of Childerditch, Little Warley, South Weald, 
and West Horndon in the Rural District of Billericay; the 
parishes of Chigwell, Epping Upland, Theydon Bois, and They- 
don Garnon in the Rural District of Epping; the parishes of 
Lambourne, Navestock, Stamford Rivers, Stapleford Abbotts, 
Stapleford Tawney, and Theydon Mount, in the Rural Dis 
trict of Ongar. 

So much of the County of Hertford ag is included in: The 
Municipal Boroughs of Hertford and St. Albans; the Urban 
Districts of Barnet, Bushey, Cheshunt, Chorleywood, East 
Barnet Valley, Harpenden, Hoddesdon, Rickmansworth, Ware, 
and Watford; the Rural Districts of Barnet, Hatfield, Hertford, 
St. Albans, Ware, Watford, and Welwyn. 

So much of the County of Kent as is included in: The 
Municipal Boroughs of Hertford and St. Albans; the Urban 
Districts of Beckenham, Bexley, Chislehurst, Dartford, Erith, 
Footscray. Northfleet, Penge, and Sevenoaks; the Rural Dis- 


‘tricts of Bromley and Dartford; the parishes of Brasted (ex- 


cluding the detached portion), Chevening, Dunton Green, 
Halstead, Kemsing. Otford, Riverhead, Seal, Sevenoaks Weald. 
Shoreham, Sundridge, and Westerham, in the Rural District 
of Sevenoaks. ! 

So much of the County of Surrey as is included in: The 
Countv Borough of Croydon; the Municipal Boroughs of Guild- 
ford, Kingston-upon-Thames, Reigate, Richmond, and Wimble- 
don; the Urban Districts of Barnes, Beddington and Walling- 
ton, Carshalton, Caterham, Chertsey. Coulsdon and Purlev. 
Dorking, East and West Molesev. Egham, Epsom, Esher and 
the Dittons. Ham, Leatherbead, Merton and Morden, Mitcham, 
Surbiton, Sutton. The Maldons and Coombe, Walton-upon- 
Thames, Weybridge, and Woking: the Rural District of 
Epsom; the parishes of Bisley, Byfleet, Pyrford, and Thorpe, 
in the Rural District of Chertsey; the parishes of Dorking 
Rural, Effingham, and Mickleham, in the Rural District of 
Dorking; the parishes of Addington, Bletchinglv. Chelsham, 
Crowhurst, Farleigh, Godstone (except the detached portion). 
Tampsfield. Oxted, Tandridge (except so much of the said 
narish ag lies to the sonth of an imaginarv straight line drawn 
from the point where the western boundary of the said parish 
joins the southern boundary of the narish of Godstone to the 
point where the enstern boundary of the said parish ioina the 
southern boundary of the parish of Crowhurst). Tatsfield. 
Titsev. Warlingham, and Woldingham. in the Rural District 
of Godstone: the narishes of East Clandon, Fast Worsley, 
Merrow. Ockham. Pirbright. Send and Rinlev, West Clandon. 
West Horslev, Wislev. and Worplesdon, in the Rural District 
of Guildford: and “the parishes of Betchworth, Buckland, 
Chaldon, Chinstead. Gatton, Kingswood. T.ihertv. Merstham. 
Nutfield, and Walton-on-the-Hill, in the Rural District of 
Reigate. 

MERSEY AND WEST J.ANCASHIRE. . 

Tn the Countv of Lancaster: The City and Countv Borouch 
of Taverpool: the County Boronchs of Bootle, Southport. St. 
Helens. and Warrington: the Municipal Borough of Widnes: 
the Urban Districte of Formbv. Great Crosby. Nuvton-with- 
Robv. Tathom and Burscough. Titherland. Tittle Crosby, New. 
ton-in-Makerfield. Ormskirk, Prescot. Rainford Skelmersdale, 
and Waterloo-with-Seaforth: the Rural Districts of Sefton. 
West T.ancashire. and Whiston, and the parishes or tawnchipr 
of Burtonwood Cuerdlev Great Sankev, Houghton Middleton 
and Arburv Penketh Ponlton-with.Fesrnhead, Santhworth 
and Croft. Winwick-with-Hulme. and Woolston-with-Martins- 
croft. in the Rural District of Warrington 

Tn the Canntv of Chester: The County Borouche of Birken- 
head and Wallasev: the Urban Districts of Broomhorouch. 
Fillesmere Port and Whithv. Higher Bebington. Hovlake and 


West Kirby, Lower Bebington, Neston and Farkgate, and 
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Runcorn; the Rural Districts of Runcorn and Wirral, and the 
parishes or townships of Bridge Trafford, Dunham-on-the-Hill, 
Elton, Hapsford, lnce, Little Stanney, Stoke, Thornton-le- 
Moors, and Wimbolds Trafford, in the Rural District of 
Chester. } 

NORTH WALES AND CHESTER. 


The Counties of Anglesea, Carnarvon, Denbigh, Flint, 
Merioneth, and Montgomery. 

So much of the County of Cardigan as is included in : The 
Municipal Borough of Aberystwith; the Rural District of 
Aberystwith; and the township of Scybor y Coed. 

So much of the County of Chester as ig included in: The 
City and County Borough of Chester; the Municipal Borough 
of Crewe; the Urban Districts of Hoole, Middlewich, Nant- 
wich, Northwich, Tarporley, and Winsford; the Rural Dis- 
tricts of Malpas, Nantwich, Northwich, and Tarvin, and the 
parishes or townships of Bache, Backford, Blacon-with-Crab- 
hall, Capenhurst, Caughall, Chester Castle, Chorlton-by-Back- 
ford, Christleton, Claverton, Croughton, Doddleston, Katou. 
Eccleston, Great Boughton, Gieat Saughall, Hoole Village, 
Lea, Little Saughall, Littleton, Lower Kinnerton, Marlston- 
with-Leach, Mickle Trafford, Mollington, Moston, Newton- 
by-Chester, Pickton, Poulton, Pulford, Shotwick, Shotwick 
Park, Upton, Wervin, and Woodbank, in the Rural District 
of Chester; and 

So much of the County of Salop as is included in: The 
Municipal Borough of Oswestry; the Urban Districts of Elles- 
mere, Wem, and Whitchurch; the Rural Districts of Elles- 
mere, Oswestry, Wem, and Whitchurch. 


LOCAL INQUIRIES. 


Notice is further given that the Electricity Commissioners 
intend to hold local inquiries into the existing organisations 
for the supply of electricity in the districts so provisionally 
determined. Notice will be given of the dates of the proposed 
inquiries. Schemes for effecting improvements in existing 
organisations, including the formation of Joint Electricity 
Authorities for the districts, and any proposals for altering 
or adjusting the boundaries of the districts so provisionally 
determined may be submitted, in the case of London and 
Howe Counties not later than December 31st; and in the case 
of Mersey and West Lancashire, and North Wales and Chester 
not later than November 30th, 1920. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hace the writer's name and address in our possession, 


A Maximum Load Indicator. 


Could you or any of your readers advise me of any load- 
indicating device on the market in England for use in connec- 
tion with determining the load on distribution transformers? 

At present, so far as we know, various companies either 
make & practice of occasionally testing transformers, or if 
they use demand meters can check the load fairly closely. 
This does not, however, cover the case of lighting trans- 
formers very well, and some indicating device is needed to 
determine when the transformer has been subjected to a high 
temperature by reason of load conditions. 

R. J. Beaumont, 
Shawinigan Water & Power Co. 
Montreal, 
June 2th, 1920. 


The Cost of Living in India. 


I have just read Mr. Dykes’s letter m your issue of May 
14th, and whilst I agree with him as regards appointments 
which carry with them free quarters, he somewhat begs the 
question when he states that, as the results of his recent short 
visit to Indis, he is able to state with confidence that many 
young men of public school and university education willingly 
go out as assistants in merchants’ offices at salaries one-half 
of that mentioned (i. e., Rs. 1,000 per month). No doubt he 
does know of some such who have willingly come out, in 
ignorance, under such conditions, but he is careful not to 
eay that he knows of any who were satisfied, after they 
had been out here for a few months, that they had been 
wise in coming. I myself know of men of the class he 
mentions who have been misled into thinking they were 
coming out to a good thing, and have since discovered their 
mistake, although in cases of big merchant firms which pro- 
vide ‘‘ chumuneries " for their juniors to live in, the case may 
be different. Young engineers, as a rule, have to shift for 
themselves when they first come out, as it usually takes some 
time to get into an established ‘‘ chummery.”’ 

There is, of course, more chance of advancement in India 
than at home, and I do not wish to discourage young men 
from coming out, but for a man '' of public-school or univer- 
sity education (i. e., one who is used to keeping up ap- 

rances to a certain extent—a very necessary thing in 

dia), the minimum salary should, generally speaking, be 
Ba. 700 per month. For a married man, Ra. 900 at least. I 


is such a word as ' Art." 


speak, of course, of the big Presidency towns, Calcutta, 
Bombay, and Madras, although the last-mentioned is a cheaper 
place to live in than the other two. Up-country, also, living 
18 cheaper. 

Regarding the last paragraph of Mr. Dykes's letter, it is 
not hkely that British engineers will ever be ousted by In- 
dians, although a few of the latter will no doubt continue to 
rise to high positions as in the past, but they will be the 
exceptions. 

P. L. T. 


Calcutta. 
June 19th, 1920. 


Staff Salaries and Conditions of Service. 


I think that we are jointly to be congratulated upon having 
induced the S.T.E., in the person of its secretary, to emerge 
from its self-sought obscurity. 

. Mr. Wyld's letter in your current issue is extremely interest- 
ing, but 1 am afraid that it is merely a clever piece of special 
pleading: 

Judged superficially, it appears convincing, but a critical 
analysis would appear to contirm my original views. From 
Mr. Wyld's letter it ig easy to assume that he finds it diff- 
cult to judge of the relative importance of principles as com- 
pared with points of administrative detail. Mr. Waddington 
seems to be in the eame plight, and fails to observe that my 
objection to the S.T.E. is not that it has not done anything, 
but that I was unable to discover that it had any principles 
to which I felt that I could honestly and whole-heartedly 
subscribe. 

Further, and this is by way of being comment on the 
S.T.E.'s methods, although I am, in my proper person, well 
known to many engineers of all classes, and in daily and 
hourly contact with them, it was only eight months ago that 
I first heard of the existence of this wonderful society, which 
In @ district where there are estimated to be at least some 
four to five thousand men @ligible as members, has a member- 
ship of less than 200! 

J quite realise, none better, that a big organisation takes 
time to build up, but all the time in the world will not be 
sufficient for the building up of an organisation which cannot 
discriminate between fundamentals and unimportant details. 

To fight a great cause, it is necessary to inspire the rank 
and file of the movement with ideals or principles to which 
they can subscribe. The simpler in form and higher in 
character these are, the more successful the movement will 
be. In other words, what is required is a crusade. 

Publicity spells life to good causes and, very often, death 
to poor ones, and by that test I, for one, am content to judge 
the S.T.E. That which is conducted in dark corners, and in 
secrecy, has only its authors to thank if it is classed with 
conspiracies instead of crusades. 

In conclusion, I wish to emphasise that I have no desire 

whatever to crab the legitimate efforts of the S. T. E., 
and no one would be more pleased than myself to find that 
it is on the right lines. 
However, I am not convinced by Mr. Wyld’s letter that this 
is the case, especially as I am informed on good authority 
that the efforts of Mr. Wyld and his friends are almost solely 
directed towards political action, thus laying them open to 
temptations to form undesirable alliances with various labour 
organisations. 


July 15th, 1920. 


Garton le Roet. 


About Condensers. 


Would any reader kindly let me know details of any books, 
papers, &c., on the theory, design, and construction of static 
condensers, especially those for power purposes, e.g., phase 
splitting on single-phase motors, power-factor improvement 
on A.C. systems, &c.? 

Capacity. 


Persia. 
June 5th, 1920. 


Se at, A Le te ae 


What is the Contractor Doing? 


British Manufacturer asks why the contractor fills his 
window with American heating and cooking apparatus. The 
answer appears to me, as a contractor, to be obvious. 

It is our duty to supply the consumer with what he wants 
in the form of apparatus which will not only do the work 
which it is required to do, but will also look artistic. The 
“ British. Manufacturer " has apparently forgotten that there 
The American manufacturer not 
only remembers that word, but introduces it into his pro- 
ducts. 

When ''British Manufacturer " learns this lesson, which 
he does not appear to understand at the present time, he 
may be quite confident that he will have the whole-hearted 
eupport of the eontractor in disposing of his goods. 


Live Wire. 
July 19th, 1990.- 


[Several letters have been unavoidably held over to our next 
issue.—Eps. Exec. Rav.] 
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Midland Rates. of.Pay,—At a meeting held at Notting- 
ham, on July 13th, basic rates and working conditions were settled 
by the Industrial Council for No. 7 East Midlands District, 
including South Notts, South Derbyshire, and South Lincolnshire, 
with the whole counties of Leiosster, Rutland, and Northants. In 
fixing rates and conditions, the area was divided into two grades, 
large undertakings of over 5,000-K W. capacity, such as Nottingham 
and Leicester, being placed in Grade 1, and smaller planta in the 
second grade. The terms agreed upon will now be presented to the 
National Industrial Council for approval, and, it is expected, will 
come into operation as from August lst next, a Committee being 
appointed to deal with any anomalies which may arise. It was 
determined that Burton-on-Trent and Mansfield should be directly 
represented upon the Council, thereby raising the number to 14 
upon each side, representative of employers and employed. 


Book Notices.—The July issue of Conquest contains, 
amongst a variety of interesting items, articles on Electric 
Melting Furnaces,” by F. Rowlinson ; " Electrifying Seeds; and 
a description of the punched-card system of dealing with statistics 
and commercial data, the Hollerith machine being electrically 
operated throughout. 

" The Metropolitan- -Vickers Gazette.” Vol. VI. No. 87 (23 pp.). 
The June number of the Gazette presents several long, interest- 
ing artioles, including fully-illustrated descriptions of a new blast- 
furnace hoist and contactor-type starters for motor-driven air 
c mpressors. 

" Polytechnio Institute of Brooklyn : Catalogue of the College of 
Engineering, 1920-21." (119 pp.) This volume describes the 
various departments and courses of the College, with the rules for 
admission, particulars of degrees conferred, &c. 

»The Trend of Regulation,” by the Hon. Carl D. Jackson, and 
„The Reward for Efficiency, by the Hon. Edward O. Egerton 
(24 pp.).—These are two addresses covering the financing of electric 
utilities and. the regulation of public utilities given at the forty- 
third Convention of the U.S. National Electric Light Association. 


„The Technology Reports of the Tohoku Imperial University, 


Sendai, Japan.” Vol I. No. 1 (100 pp.). Tokio: Maruzen Co. 


" Vickers’ News, Vol. II, No. 19 (16 pp.), containing articles on 


the " Cosmos" lamp works, London-Paris air service, submarine 
photography, &c., all fully illustrated. 

t Scientific Paper No. 379 of the U.S. Bureau of Standards, 
Reflecting Power of Monel Metal, Stellite, and Zinc." (4 pp.) 
Washington : Government Printing Office. Price 5 cents. 

Amongst other publications of the Royal [natitution of Great 
Britain that we have recently received are the papers on “ The 
Gyrostatic Compass," read by Mr. S. G. Brown, F.R.S., on Jan. 30th; 
and The Thermionic Valve in Wireless Telegraphy and Tele- 
phony,” read by Prof. J. A. Fleming, F.R.S., on May 21st, 1920. 


Sequestration.—Jarpine M'KERLIE, electrical engineer 


and contractor, 195. Crow Road, Partick, Glasgow, and residing at 
2, Thornwood Drive. Partick, Glasgow.—Meeting of creditors at 
the.Faculty Hall, St. George's Place, Glasgow, July 28th. Mr. 
J. L. Mackie, 62, St, Vincent Street, Glasgow, agent. 


"The British Industries Fairs.—The President of the 
Board of Trade has appointed & committee consisting of the 
following, viz :—Sir Frank Warner, K.B.E., chairman ; Mr. W. A. 
Anderson, Mr. P. W. L. Ashley, C.B., Sir W. H. Clark, K. C. S. I., 
C. M. G., Mr. J. W. Murray, Mr. G. C. Vyle, and Major F. H. Wedg wood, 
to consider the best policy to be adopted in future as regards 
British Industries Fairs, particularly in respect of the centres at 
which they should be held, the trades which should be included, 
and the classes of exhibitors who should be allowed to participate. 


Mrz A. G. Chuter, M.B.E., ofthe Department of Overseas ME has 


Den. appointed secretary to the committee. 


Health Exhibition. — The Health Exhibition at t Bingley | 


Hal, Birmingham (under the auspices of the Royal Sanitary 
Institute, which is this week holding its conference in that city), 
was opened on Monday by the Lord Mayor (Alderman W. A, 
Oadbury) The great hall was filled with stands of exhibits dealing 
with health, sanitation, and domestic hygiene. Electrical 
appliances constituted a good feature. A silver medal was awarded 
tothe City of Birmingham Electricity Department, for a display 
emphasising the hygienic value of electrical appliances; and 
another was given to the Hoover Suction Sweeper Oo., for electric 
sweepers. Bronze medals were awarded to Messrs. Charles E. 
Beck & Co., London, for the Thor electric washing machine; to 
the “Gem Labour Saving Device Co., Manchester, for the Gem“ 
electric vacuum cleaner; and the Western Electric Co., Ltd., 

London, for an electric sewing machine. 


Catalogues Wanted in New Zealand.—Makers of 
British lighting and power sets are asked to send catalogues and 
price lists in duplicate, together with particulars of terms, 
delivery, export arrangements, to H.M. Trade Commissioner, P.O. 


Box 369, Wellington, New Zealand, as phere is a market there for . 


these manufactures, 


Inquirles.— Makers of the Bowman Ashden” fiy- 


wheel dynamotor and magnetic clutch brake are asked for, 


Company  Liquidations, — INSULATION AND METAL 
FITMENTS, Ltpo.—Winding up voluntarily. Liquidator. Mr. M 
Jenks, 6, Old Jewry, E. C. 


Small Sets for Nalrobl.— H. M. Trade Commissioner, 
Nairobi, East Africa, in a recent dispatch to the Department of 
Overseas Trade, mentions that there is a reasonably good demand 
in that country for small electrical power seta with battery. 


Copper and Lead Prices.—MeEssrs. F. Smita & Co, 
report, July 20th :—Copper (electrolytic) bars, £111, £1 increase : 
electrolytic sheets, no change ; ; electrolytic wire rods, £126, £1 
increase ; electrolytio H.C. wire, no change ; silicium bronze wire, 
no change. 

MESSRS. JAMES & SHAKESPEARE report July 20th —Oopper bars 
(best selected), sheeta, and rods, no change. English pig lead, £37; 
108. decrease on last week's prices. 


American Business Methods in Holland.—The following 
advertisement appeared in a Dutch Daily Newspaper last week: 


AMERICAN MANUFACTURERS 


of highest standing require 


CAPABLE CONCERN as. 
SOLE REPRESENTATIVE 


for Firat class Motor Tractors with Ploughs 
and Motor Trucks. 


Both brands already introduced in this country. 
Only those who have sufficient capital to carry 
‘stocks need apply." 


Comment on the suggested financial arrangements is needleas. 


E.D.A.— We have received a further bunch of pamphlets’ 
from the Electrical Development Association. Coucbed in non- 
technical terms, these are designed to point out the advantages 
of doing it electrically to the lady of the house. Labour-saving 
is, of course, the main theme, and one of the leafleta —" Start the 
day the easy way "—demonstrates the benefit of electrio kettles, 
toasters, &c. Another—" The beginning of a perfect day "—deals 
with electric cooking, and “Silent aids to comfort” emphasise 
the cleanliness and convenience of electricity. 


French Manufactures.— The sixth display of articles 
manufactured in France is being given at the Office Commercial 
Francais en Angleterre (French Commercial Intelligence Depart- 
ment), 153, Queen Victoria Street, E.O. 4, from July 15th to 31st. 
The objects of this organisation are principally to foster and develcp 
Anglo-French commercial relations by procuring special informa- 
tion and giving all possible assistance to exporters. Its accounts 
are submitted annually to the French Ministry of Commerce, under ` 
whose auspices it operates. The present display is divided into 
three sections. The first comprises photographic apparat us, 
philosophical and surgical instruments, laboratory apparatus, &c. 
In this group are cameras, binoculars, compasses, barometers, 
altimeters, theodolites, £0., by well-known French companies ; in 
all about 30 manufacturers are represented. A feature of this 
section is an explosive testing machine, made by L. Doignon, of 
Malakoff (Seine), embodying a small motor and other electrical 
accessories, but apart from this, and some electromedical apparatus, 
the electrical side is practically neglected. Group 2 exhibits 
perfumery, ornaments, jewellery, fancy work, small leather goods, 
brushes, &c., and the third section is devoted principally to literature 
—French commercial journals and reports. 


New Belgian Company.—A new company has just been 
formed at Forest-lez- Brussels, with a capital of 1,000,000 fr. and 
the title La Société de Ja Soudure. Electrique Autogene, to carry on 
an electrical- welding business. Among the directors of the new - 
concern is Major James Cald well. i 


French ‘Companies.—The Socicté Force et A 
Electrique (9, Rue de Rocroy, Paris) has acquired the Strassburg 
and Metz branches of the A.E.G. in Alsace-Lorraine. 

The Société des Forges de Montalieu, with offices at 1, Avenue i 
du Comte-Vert, Chembéry (Savoy), has been launched as a com- 
pany for the acquisition, installation, and working of hydroelectric 
power, more particularly for use in the electro-metallurgical 
industry. Its capital is 100,000 fr. 

There has been formed at Paris (60, Rue Michel Ange), the 
Société de Constructions Electriques et des Moteurs Triphasés 
Roux, with the objects indicated by ita title. The capital is 
300,000 fr. 

Office Commercial des Fabricants Spécialistes de l'Industrie 
Electrique is the name of a company formed at Lyon (32, Rue de 
Marseille), with a capital of 100,000 fr., to further the interesta of 
electrical manufacturers of special lines. 

With headquarters at 4, Rue Rosenwald, Paris, Adrien Fieux et 
Cie. have established themselves as a company, with a capital of 
115.000 fr., for the manufacture of electrical apparatus. 


New Swedish Companles.—Among the new companies 
recently formed in Sweden in connection with electric lighting 
undertakings are the Hammerdals Elektriska Kraft Aktiebolag, of 
Hammerdals, and the Genea Elektriska Aktiebolag, of Stockholm, 
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Canadian Contracts: THE ADVANTAGES OF DIRECT 
REPRESENTATION.--1he Provincial Governments and Munici- 
paliues throughout the Dominion of Canada frequently ad- 
vertise locally considerable requirements in machinery and 
other supplies, and, since it otten happens that the plant, 
ke., is urgently required by the time that the necessary 
expenditure is authorised, the period allowed for the sub- 
mission of tenders is usually short. This is an old difficulty 
of British traders in their relationg with cther and more 
distant parte of the Empire as well. It may prevent British 
suppliers from submitting tenders, or at least place them 
at & very considerable disadvantage as compared with Cana- 
dian manufacturers and U.S.A. firms who for geographical 
reasons are more favourably placed. 

The authorities concerned are fully aware of the position, 
but, while they appreciate that it is to their advantage that 
United Kingdom firms should tender and are anxious to give 
then every opportunity of competing, reasons of urgency, 
as already stated, often render impracticable an extension of 
the period allowed for the submission of tenders. 

An effective way to surmount the difficulty is by having 
direct representation in the Dominion. Provided the agént 
has the desirable attributes for the position, and is given 
powers wide enough to enable him to act promptly in the 
interests of his principals the latter can enjoy all the advan- 
tages of a local house. The substantial accuracy of this 
statement is not infrequently confirmed in reports received 
in the Department.of Overseas Trade. Quite recently the tender 
of a United Kingdom firm for motor lorries required by a 
Canadian: municipality was accepted provisionally. The local 
agent ‘of the tenderer was able to satisfy the municipal 
authorities that their stipulations would be met, and the 
tender was finally accepted. Not less important in point of 
value are some of the orders placed by private firms, and 
although speed in tendering may not in these cases be so 
essential to success, the services of a responsible agent who 
can, if required, conduct any necessary negotiations or in- 
quiries in person are likely to be of considerable assistance 
to his principals in this country in their efforts to secure 
Canadian business. Among cases of successful tendering by 
United Kingdom firms recently reported to the Department 
of Overseas Trade may be mentioned :— 

1. An order for a horizontal boring machine required by a Canadian: firm 
8 by a United Kingdom manufacturer with a branch house in 


2. A contract for copper pipe was obtained by a United Kingdom firm 
whose success is partly attributable to the efforts of their Montreal agent. 


In both these cases the successful firm first heard of -the 
opening through His Majesty’s Trade Commissioners in the 
Dominions, who are often in a position to assist agents in 
their efforts to secure orders for their principals. United 
Kingdom firms who have not already done so are invited to 
communicate to the Department of Overseas Trade, 35, Old 
Queen Street, S.W.1, the names and addresses of their 
agents for the information of His Majesty's Trade Commis- 


sioners in Canada. 


Private Meeting. —Hewett, Raine & Co., 41, Lewis 
Grove, Lewisham, London, S. E., electrical engineers.—The 
creditors interested herein were called together recently, at 
the oftices of Messrs. Corfield & Cripwell, accountants and 
auditors, Balfour House, Finsbury Pavement, E.C., when a 
statement of affairs was presented which showed liabilities 
of £805. The indebtedness to the trade was £902, the balance 
being dué to the bank. The assets are £987, or a surplus of 
£182. . Mr. W. Osborne reported that the stock should realise 
favourably, while the book debts were generally good. Only 
a small amount was required to complete the work in progress. 
He added that the position was somewhat unusual. A busi- 
neas previously carried on at the same address under the style 
of Messrs. Chapman & Co. was purchased for £700, of which 
£300 was for the' stock and the remainder for good will. The 
money for the purchase was found by two gentlemen, but 
one of them had never taken any practical interest in the 
concern, and was now travelling on the Continent. A third 
gentleman became identified with the business in July of the 
present 388 but no further capital was then introduced. 
Messrs. OC. Raine and S. Hewett had only drawn on the 
average a sum of £3 a week each. From the figures which 
had been prepared it appeared that the business had been 
conducted at a loss for some little time past, and the gross 
profits had not been sufficient to cover the establishment 
charges and the drawings. After a short discussion a resolu- 
tion was passed in favour of the matter being dealt with under 
a deed Ik with Mr. W. Osborne as trustee. A 
committee was also appointed consisting of the representatives 
of Messrs. Falk, Stadelmann & Co., the Commercial Electric 
Accessories Co., and the General Electric Co. 


Electric Steel Production.— Statistics recently published 
by the American Iron and Steel Institute show that while 
the total annual steel output of the country has about doubled 
in the last five years, the tonnage of electric steel has been 
increased twenty-fold. The electric process has passed the 
crucible and Bessemer processes for the production of alloy 
eteels, and is almost e to the open-hearth acid process. 

The total capacity the electric steel furnaces of the 
United States in 1919 was about 1,350 short tons. On the 
basis of three beats per day, operating 300 days per annum, 


* 


these furnaces are capable of po 1,215,000 short tons, 
on an o-hour day basis. For continuous operation- ot 

hours per day the annual capacity would be 2,025,000 short 
tons. Hlectrical steel furnaces in the United States increased 
from 155 in 1917 to 330 in 1919. dee 

‘lhe results obtained in general average practice indicated 
that the electric furnace steel was unitormly better by a 
startling percentage. Due to the fact that electric’ stéel can 
be poured at a much higher temperature in a still or déad 
condition, it has become possible to produce intricate thin- 
section castings with regularity and SUAQUE a high percentage 
of rejections. 

‘The demands of the Government on account of wartime 
requirements brought out requirements which could only be 
met by using the electric furnace. This naturally stimulated 
the indu try and ptaced it on a firm foundation.—American 
Machina). 


Inter-Ally Electrical Engineering Developments, — A 
correspondent states that some important inter-ally electrical 
engineering developments are in progress. In November, 
1915, there was formed in Paris a company with the title of 
La Société des Constructions Electriques du Rhone, to carry 
on an electrical engineering business, the concern acquiring 
through the English Electric Co., Ltd., the rights to use the 
patents of the Phonix Dynamo Manufacturing Co., Ltd., 
Bradford; Dick, Kerr & Co., Ltd., Preston; the Siemens 
pinu Works, Ltd., Stafford ; and W illans & Robinson, Ltd., 
Rugby 

Recently the title of the Rhone Co. was altered to that of 
the Société des Constructions Electriques de France, the 
capital being at the saine time increased to 40,000,000 fr. It 
has also acquired the works at Tarbes of the Singrun Co. of 
Epinal, and has secured an important contract from the Midi 
of France Railway Co., in connection with the electrification 
of that company’s system. 

One of the other developments of the Rhone Co. was the 
formation some time ago of a Belgian branch under the name 
of the Société Auxiliaire de Constructions Electriques de 
Belgique. The Belgian: concern, among other things, has 
secured an interest in the Compagnie Internationale d'Elec- 
tricite, of Liége, the capital of which has been increased to 
40,000,000 ft, and purchased the engineering business of the 
Anciens Ateliers Van den Kerckhove, of Ghent. To carry on 
these undertakings a new company has now been formed 
with the title Le Société des Constructions Electriques de 
Belgique, and arrangements are now in hand for the extension 
of the works both at Ghent and Laége. 

The English Electric Co., Ltd., on its part has undertaken 
to technically assist the new concerns in the direction . of 
railway electrification work, the construction of turbines, the 
equipment of tramway systems, the production of electric 
motors suitable for iron and steel rolling mills, mining. and 
textile mill plant, signalling systeins, telephone apparatus, 
cable and wire manufacture, &c. At the same time the French 
company will assist the Belgian undertaking in the direction 
of electric locomotives, and “electro-metallurgy. 


Applications for British Trade-marks.—Appended is a 
summary of the recent applications for British trade-marks in 
respect of goods connected with the electrical trades and 
industries :— 

Bleriot-Phi (lettering combined with design). No. 807,872. 
Class 6.—Machinery for generating light for vehicles, ships, 
and boats. Bleriot, Ltd., 57-59, Long Acre, London, W.O. 
December Ist, 1919. e 

Eclat, British Made (lettering combined with design). No. 
399,799. Class 13. q Electric lamps (ordinary), British made. 
R. Edghill and L. Schaer, 2, Woodchester Street, Paddington, 
London, W. January 21st, 1920. 

Junghans I (lettering combined with design). No. 381, 961. 
Class 13.— Electric pocket lamps and parts. Gebruder Jung- 
hans Gesellschaft, 134, Gaishaldenstrasse, Schranberg, Ger- 
many. September 13th, 1919. 

Electrilac. No. 402,170. Class 50. Electrical insulating pre- 
parations. Arthur G. Brown, trading as the Rustnot Co., 73, 
Bridge Street, Manchester. March Brd, 1920. 

Prento. No. 400,479. Class 8.— Electrical distributing 
boards and electric bell indicators. Herbert B. Frentice, 
Progress Works, Crossland Street, Holbeck, Leeds. February | 
6th, 1920. HP 

Gnome. No. 302,281. Class 6.—Electric machines, &c. 
Société des Moteurs, Gnome et Rhone, 11, Rue de la Boetre, 


Paris. June 3rd, 1919. . | 
C.M.C. (monogram): No. 402,720. ‘Claes 8.—Electrical 
switchgear. Cleveland Metal Co., Ltd., Bridge Works, Bridge 


Street, Stockton-on-Tees. March ‘Ist, 1920. 

Lewcos. No. 401,504.. Class 8.—Electrie light flexibles aud 
telephone flexibles. No. 401,896. Class 50.—Impregnated 
electric insulating tapes. London Electric Wi ire Co. & Smiths, 
Ltd., 7, Playhouse Yard, Golden Lane, London, E.C. March 
15th, 1990. °° 

Klik. No. 403.345. Class 13, Electric accessories. The 
B. E. Co. (of London and Birmingham), Ltd., 67, Upper 
Thames Street, London, E.C. April 24th, 1920. | 

Mercure. No. 492,367. Class 18. —Electrie generators for. 
lighting and power purposes. Ward & Goldstone. uno 
i Works, Salford, Manchester. March 26th, 1920. 
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Bankruptcy Proceedings. — EDWARD STIRLING ELAM 
and JOHN WALTON, trading as Elam, Walton & Co., electricians, 
63, King Edward Street, Kingston-upon-Hull.— The public 
examination of these debtors was held on 12th inst., at Hull. 
According to the debtors’ statement of affairs the unsecured 
liabilities amounted to £336, and assets £111, thus disclosing 
a deficiency of £225. The debtor Elam attended, and the 
Official Receiver reported that the debtor Walton had written 
a letter to him saying he wae in London, and was unable to 
return. This debtor’s examination wag therefore adjourned. 
With reference to Elam, this debtor stated that he joined the 
army in 1914, and was discharged on account of ill-health in 
1918. He admitted that neither he nor his partner were 
electricians. The capital of the business was £40, which was 
found by Walton, and he (Elam) paid into it at different 
times portions of his pension. His total drawings from the 
business were only £31 10s. In February they opened a branch 
shop in Aivlaby Road. He attributed their failure to want 
of capital, inexperience, and loss through fire. 
tion was closed. 

MELLON, W. H. (lately trading as H. B. Wallis & Co.), 
electrical engineer, Chiswick.—Last day for receipt of proofs 
for dividend, August 5th. Trustee, Mr. T. Gourlay, 14, Bed- 
ford Row, W.C. 4. 


Foreign Goods in British Catalogues. — H.M. Trade 
Commissioner at Wellington, New Zealand, writeg that he is 
continually receiving complaints from local firms which arise 
from the inclusion in British catalogues of details of foreign 
goods without any indication that they are foreign. When it 
18 found out in one case it naturally leads to & doubt ae to 
whether any of the goods in the catalogue are British, and 
in a country such as New Zealand, where eentiment is strongly 
British, harm is undoubtedly done to the trade of the firm 
concerned. The extra import duty to be paid on goods of 
foreign origin above the preferential tariff on goods of United 
Kingdom manufacture has also to be taken into account.— 
Board of Trade Journal. 


Liverpool Cable Jolnters Strike. — Our Liverpool 
correspondent writes: The strike of the Liverpool Corporation 
cable jointers and street box examiners, members of the 
Electrical Trades Union, and navvies employed in excavating 
for the laying of electric mains, drags on into the ninth week, 
and no steps appear to be taken to arrive at a settlement. 
It is and has been coinpetent since May l7th, when the strike 
was initiated, for any eight trade union representatives to 
call a special meeting of the District Council to be held 
within seven days, but no such action has been taken. The 
grievance of the men is that they have not participated in 
the awards granted to certain grades employed at Liverpool 
und certain other towns, and their demand is that they should 
benefit to the full. The recommendations have been accepted 
without question throughout the north-western area except 
the grades now on strike at Liverpool. Instead of challeng- 
ing the decision, and their representatives asking for a meeting 
of the District Council to discuss the matter, the men ceased 
work about May 17th. The representatives of the men then 
asked for a meeting of the District Council, but neither were 
the employers' representatives nor, in fact, several of the 
trade union representatives, willing to attend a meeting prior 
to the men now on etrike returning to work. Thus, although 
there exists machinery for dealing expeditiously with any dis- 
pute as it arises, unless the ruleg are observed, it might as 
well not exist. : 

Writing later, our correspondent reports that the strike has 
extended to the Wallasey and Birkenhead Corporations. -° 


The French Jeumont Works.—The report of the directors 
of the Ateliers de Constructions Electriques du Nord et de 
l'Est (Jeumont-Nord) is accompanied by accounts for the 
past six years, circumstances having rendered it impossible 
for balance sheets for the years of war to be submitted at an 
earlier date owing to the late enemy occupation of the works 
at Jeumont. It 1s possible for the company to pay two divi- 
dends for this period of years, namely, 4 per cent. out of 
net profits of 3,677,000 fr. for 1917, and 5 per cent. out of 
2.200, 000 fr. for 1919. The report states that despite the 
reduced activity during the war the results had permitted 
the company to make the normal rate of depreciation, and 
also form a provision fund of 2,000,000 fr. These results were 
achieved, thanks to the old workshops at Saint-Ouen, the 
shops rented at Bezons during the war, and the establish- 
ments purchased at Saint-Denis in 1916. The company was, 
therefore, about to approach a period of activity with a well- 
established financial situation, which was of the greatest 
F in view of the high cost of labour and raw mate- 
rials. 

Immediately after the armistice, the report states, the direc- 
tors devoted their attention to the recovery of the plant re- 
moved by the German armies. Working at Jeumont was 
begun ag soon ag circumstances permitted. The foundries 
for pig iron, steel, and bronze were restarted at the beginning 
of 1919. In the case of the engineering shops it was necessary 
to wait for the restoration of the railway before the machinery 
recovered could be transported, together with the replacement 
of machinery purchased during the war. The machinery re- 
covered, which had been worked intensively by the Germans, 
had to undergo considerable repairs, and a certain number 
of machine tools had to be refused. Nevertheless it was 
possible to consider the shops ag reconstituted as from Sep- 


The examina- 


tember, when 40 machines were etill missing, but moet of 
these had since been returned. The cable factory, the wire 
drawing mill, the rolling mill, and the factory for insulating 
materials had experienced a more complete devastation than 
the workshops, and the recovery of the plant and resumption 
of working required a longer time. Some idea of the quantity 
of plant removed could be gathered from the fact that until 
the end of April, 1920, 340 machines, necessitating the use 
of 112 railway trucks, had been returned by Germany, and 
there still remained to be restored important cable-making 
plant which the Germans had sold to an Austrian firm, and 
for the return of which over 40 wagons would be needed. 
The erection of the rolling mill was proceeding, and it would 
soon be put in operation again, while the wire mill recom- 
menced working at the end of 1919, and was now in full 
operation. The factory for tubes and moulded insulating 
materials had yet to be re-established. As a result of the 
reconstruction of the works at Jeumont those at Saint Denis 
had been specialised for the construction of low and high 
tension apparatus, and as soon as the remainder of the plant 
was restarted, the productive capacity of these two works 
would be considerably greater than that in 1914. In conclu- 
sion, the report mentioned that the orders on hand for the 
different departments were numerous, and would find full 
occupation for them for a long time forward. 

Baron Empain (chairman), replying to questions at the 
recent annual meeting, stated that the suin of 14,000,000 fr. 
provided for depreciation was not high, having regard to the 
alinost worn-out condition of the recovered machinery and 
the necessity for having up-to-date machine tools in order to 
produce cheaply. The claims for war damages amounted to 
29,466,000 fr. on the basis of pre-war prices, of which 16,680,000 
fr. had been paid by the Bureau of Industrial Reconstruction. 
As to the present position of affairs, the chairman remarked 
that the situation was very favourable from an industrial 
point of view; orderg were abundant at satisfactory prices, 
and supplies of raw materials were assured on appropriate 
conditions, the only obscure question being that of labour, 
the fluctuations in which had been considerable. The direc- 
tors, however, had guaranteed themselves as much as possible 
against losses from this situation of labour, and they believed 
they had been successful in this respect. 


Tbe Demand for Machinery in China.—In connection 
with the presence in this country, on a visit, of Mr. H. II. 
Fox, C.M.G., Commercial Counsellor of H.M. Embassy in 
China, the Board of Trade Journal publishes an article on 
The Chinese Market: Outlook for British Trade." In the 


course of this contribution the writer comments as followe on 


the demand for machinery: This industrial development 
has naturally created a demand for foreign machinery, which, 
owing to the cessation of supplies from Europe and latterly 
from America caused by the war, has now assumed very con- 
siderable dimensions. From all parts of China come orders 
and inquiries for textile machinery, railway material, electric 
light and power plants, motor cars and lorries, which our 
engineering firmg are unfortunately only able to cope with to 
a limited extent, as they have difficulty in obtaining fixed 
quotations and guarantees of delivery from manufacturers in 
the United Kingdom, who are apparently fully occupied with 
home orders. This is particularly regrettable in view of the 
enormous expansion in the engineering trade of China that 
is bound to take place within the next few years, and the 
keen competition on the part of the Americans, Germans, and 
Japanese. It is desirable that home manufacturers with an 
eye to the future could see their way to give priority to some 
orders at least from China in order to keep British manufac- 
tures before the Chinese. It must be remembered that 
machinery being still comparatively rare in China, each com- 
plete equipment of, say, a cotton mill or an electric light plant, 
attracts far more attention than it would in countries where 
industries are more highly developed, and, indeed, serves as 
the best of all advertisements for not only the particular maker 
of the goods, but for the manufacturers of the maker’s country 
in general." 

London firms who are desirous of consulting Mr. Fox while 
he is in this country should communicate with the Depart- 
ment of Overseas Trade, 35, Old Queen Street, S.W.1. He 
will be touring certain industrial areas in the United King- 
dom, during the months of September and October. 


Swedish Eaterprises in Holland.—Supplementing the 
information contained in the present annual report of L. M. 
Ericsson’s A.B., it is now stated that the company's new 
subsidiary in Holland bears the title of the Nederlandsche 
Ericsson Telefon Fabricken, and has a share capital of 
3,000,000 florins, of which the parent company holds about 
two-thirds. The Swedish company has received some large 


orders from Holland. Among these is mentioned one for a 


modern telephone exchange for 5,000 subscribers on the Hult- 
man automatic system, for the communal local telephone 
company in Rotterdam. It is said to be probable that the 
company or its Dutch subsidiary will also receive the orders 
which will result from the conversion to the automatic system 
of the whole telephone service in the city. A contract has 
also been booked for an interurban exchange in Rotterdam 
for the Dutch State Telegraph Administration, which it is 
calculated will be one of the greatest and most modern in 
the world. The company is also about to erect three other 
exchanges in Holland, whilst various sections are to be es- 
tablished in Java and Sumatra. 
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Catalogues and Lists.—THe British ELECTRICAL 
Pant Co., LTD., 66, Carrick Street, Glasgow. A well-produced 
catalogue (55 pp.) of a.c. motors—squirrel cage and alip-ring 
induction types—including illustrations and a great amount of 
useful information. A table of metric equivalents is also given. 

THE A, & A, ELECTRICAL Co., LTD., 13, Farringdon Road, E.C. 1. 
An illustrated and priced leaflet listing various types of bulbs for 
automobile lighting from 2 to 48 C. P. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C. 4.—Catalogue 8 (2) section (20 pp.), an illustrated and priced 
list of H. and H.“ Hart-snap switches of various types and 
applications. Heater, electrolier, and Continental type switches 
are included, and wiring diagrams are also given. 

THE LEA REOORDER Co. LTD., 28, Deansgate, Manchester.— 
Leaflet O2, illustrating and desoribing totally-enclosed “ Lea” 
V-notch meters for measuring boiler feed water. 

MESS RG. SIEMENS Bros. & Co., LTD., Palace Plaee Mansions, 
Kensington Court, W. 8.—Pamphlet A 707, an illustrated description 
ofa ship's navigation lights indicator, complying with the require- 
ments of Lloyds for electric navigation lights. 

Messrs. PRITCHETT & GOLD and ELECTRICAL POWER STORAGE 
Co., Lrp., 50, Grosvenor Gardens, Victoria, 8.W.1.—A well- 
produced catalogue (64 pp.), containing useful notes on electrical 
power storage, battery-booster plants, &c., describing and illus- 
trating various types of secondary cells and batteries, and giving 
photographs of installations. 

Messes. JOHNSON & PaüILLIPS, LTD. Charlton, &.E.7.—A 
description (8 pp) of six switchboard installations giving a 
general view in each case. Boards erected for the Sydney muni- 
cipality and the L. C. C. tramways are included. 

Tax ELECTRIOAL SUPPLIES Co., The Lighthouse," 233, 
Tottenham Court Road, W. 1.—4A price list of Univeral” elec- 
trical appliances, illustrating irons, kettles, &. z 

Messrs. GEOBGE KENT, LTD., 199-201, High Holborn, W.C.—A 
list complete to May, 1920, of Venturi meter installations 
(36 pp.). 

ENTERPRISE MANUFACTURING Co., LTD., Gun Street Elec- 
trical Works, Bishopsgate, E.1.—A priced and illustrated leaflet 
dealing with ironclad switch and fuse gear from 30 to 200-ampere 


capacity. 


employés of the firm of STEGMAN & Oo., Clapham Junction, spent 
along day at Brighton. The company numbered more than 30. 
Dinner was provided at the Queen's Hotel. The chair was occupied 
by Mr. W. H. Mansell. The arrangements for the outing were 
carried out by Mr. H. T. Mitchell, who acted as steward. Th6 toast 
“Snocess to our Firm" was well received. 

On Saturday, July 10th, the employés and staff of the SOUTH 


WALES ELECTBIO WELDING Co. held their annual outing. They - 
proceeded from Swansea by train to Llanwrtyd Wells, where spor.s . 


were organised. 

The annual outing of the C. E. O., LTD. (THE City ELECTRICAL 
Co.) was held on Saturday last, when a char-á-banos tour of the 
Surrey Hills was made. In the morning trip Great Bookham, 
Merrow Downs, Newlands Corner, The Silent Pool Albury, Shere, 
Gomshall and Dorking were visited. At lunch the opportunity was 
taken to make a presentation to Mr. H. E. Ellis, the managing 
director and founder. The present took the form of a large 
Seascape, by R. Weignal, R.A., with a suitable inscription plate. 
Mr. Ellis, in acknowledging, welcomed back those who had returned 
from the war, The toast of " The Firm" was replied to by Capt. 
H. E. O. Ellis, M.C., late R.C. and R.F.C. The toast of “The 
Ladies" was proposed by Capt. H. V. Ellis, late R.A.F. 


Catalogues Wanted at Mombasa.— THE Mombasa 
EuzcTRiC Light AND PowEB Co., LTD., P.O. Box No. 104, 
Mombasa, E. A. P., asks us to request manufacturers and factors of 
p following goods to send them catalogues and illustrated 


Steam, gas, oil, and electric power plant (engines, dynamos, and auxiliaries). 

Switchboards, switchgear, and instruments (A. and p. c.). 

Wires and cables, bare copper, V.I.R. asbestos insulated, paper-covered, 
and lead-sheathed, steel-tape armoured. 

Electric lighting fittings and accessories of every description. 

Overhead transmission gear and materials of every kind. 

Engineers' stores, machine tools, &c. . 


Cable-Makers' Strike Ballot.—AÀ meeting of repre- 
sentatives of the Executives of the Workers’ Union, the National 
Federation of Women Workers, the Electrical Trades Union, the 
Indis-Rubber Cable and Asbestos Workers, the National Union of 
General Workers, and the National Amalgamated Union of 
Labour—all connected with the cable-making industry—has 
decided to take a ballot of their members in the industry on the 
question of a strike to enforce the claim made on the Cable- 
Makers’ Association. The claim is for 16s. per week for all 
employés over 18 years of age, and 7s. 6d. per week for those below 
18 years of age. An offer has been made by the employers which 
is regarded by the Unions as totally unsatisfactory. Daily Herald. 


French War Profits Concealment.—M. Victor Euricult, 
telephone apparatus manufacturer, has been condemned to three 
months’ imprisonment and the payment of a fine of 10,000 fr. for 
iei a sum of 1,698,944 fr. war profits. It transpired on 
avestigation, that while in 1911 his profits on supplies to Govern- 
sri totalled only 153,000 fr., in 1917 his firm netted 1,135,000 fr. 
of profite. Exalted military or civil personages are assumed to be 
mixed up in the business. 


Annual Ontings,.— On Saturday, July 10th, the staff and | 


Trade Announcements.—M xssRs. W. CaNNING & Co. 
Lrp., of Birmingham, have completed the extension of their 
engineering works which are now fully organised for dealing with 
mass production of dynamos and polishing lathes. It will be 
remeinbered that in August, 1918, their engineering department 
was completely burnt out, and the new works are fully equipped 
with the latest machine tools. The new works have a capacity 
four times that of the old ones. 

The business of Messrs, ALLEN & PARKES, 15, Summer Row, 
Birmingham, will be carried on as usual under the same name. 
The dissolution of partnership referred to in our last issue related 
to the retirement of Mr. A. J. Allen from the firm. 

THE Josepa DixoN CRUOIBLE Co. have appointed Mr. O. R. 
Averill (28, Victoria Street, London, 8.W.1) as their sole agent for 
the United Kingdom for their graphite produets. 


Annual Holidays.—The works and offices of MESSRS. 
Hiaes BROS., Birmingham, will be closed for the annual holidays 
from July 30th till August 9th, Correspondence will not be 
attended to during that period. 

The works of Messrs, J. H. TUCKER & Co., Lrp., Birmingham, 
will be entirely closed from Friday evening, July 30th, until 
Monday morning, August 9th, for the summer holidays. 

The offices and stores of the NEWMAN ELECTRICAL Co., Newman 
Street. London, W. 1, will be closed from Saturday, July 31at, until 
Saturday, August 7th (inclusive) for the holidays, Urgent corres- 
pondenoe will receive attention. 

The works of Messrs, WARD & GOLDSTONE, LTD., Salford, will 
be closed for the summer holidays from July 26th to August 2nd 
inclusive. The offices, stores and packing departments will be 
open as usual to deal with correspondence and orders. 

The works of the MIDLAND ELECTRIC POWER INSTALLATION 
Co., Wolverhampton, wil] be closed from Friday night, July 30th, 
until the morning of Monday, August 9th, for the August 
holidays. 

The Trafford Park works and offices of the METROPOLITAN- 
VICKERS ELECTRICAL Co., LTD., will close down for the annual 
holidays on Friday, July 23rd, and will re-open on Tuesday, 
August 3rd. A small staff will attend to important matters. 

The London offices of the City ELECTRICAL Oo. will be closed 
from July 31st to August 9th. No correspondence will be 
attended to, but a small repair staff will be in attendance for 
urgent matters. Works telephone : “North 366.” 


Dissolution of Partnership.—CLirrorD BUTLER AND 
Co., electricians and electrical engineers, 7 and 9, St. Peter's Gate, 
Nottingham.—Messrs. C. Butler and T. L. Hancock have dissolved 
partnership. Mr. Butler attends to debts and continues the 


business. 


LIGHTING AND POWER NOTES. 


Barnsley.—Loan Sanorion.—The Town Council has 
received sanction to a loan of £36,250 for the installation of new 
plant at the electricity works. 


Bath.—lINcREASED Loan.—In order to meet the addi- 
tions to costs which have been incurred since the original estimate 
of the cost of extensions at the electricity works, the Electric Light 
Committee recommends application for a further loan of 47,712, 
making a total of £38,117. 


Bridlington. YEAR'S WoRKING.—The statement of 
accounts for the year's working up to March 31st last shows a net 
deficit of £1,015. In spite of this, however, there is still a balance 
of £686 to the credit of the undertaking, which has not cost the 
ratepayers anything since its inception. 


China.—ELECTRICAL DEVELOPMENT.—There are only 
168 electrical undertakings in China, 49 of which are under 
foreign management. The Japanese have invested over $100,000,000 
in such enterprises through the South Manchurian Railway Oo., 
and $759,000 through other concerns; and the British have 
invested $25,000,000, of which about half is through Chinese concerns. 
In Canton there are 22 power and light companies, in addition to 
the British Tramway Co. - No water power is used, most of the 
power being derived from oil, except for two ooal-burning 
plants. They are all small, only four having a capacity of over 
1,000 KW. There are also electrical enterprises in Kiangau Province 
centred around the city of Shanghai, which develop twice the 
power of the Canton plants. Allof them use steam power. Of 
the 15 electrical companies in Shengking Province, Manchuria, 13 
are managed and owned by the Japanese, and the 30,000 Kw. of power 
generated is supplied to Chino-Japanese industry or transporation 
enterprises. The largest single enterprise is the No. 1 Power 
House of the railway company, which generates 4.500 Kw. by 
steam. Although Shantung Province is one of the most populous 
areas in China, there are but four Chinese and one Japanese planta, 
generating a total of but 5,000 Kw. In the other provinces there 
are only the small native plants using gas power and operating on 
a very small scale.—Juurnal of Electricity, 
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Chester.— YEAR'S WorkKIna.—The total income of the 
electricity department for the past financial year amounted to 
£35,893, as compared with £27,512 for the previous period. Tne 
total expenditure was £26.088, as against £16,750, leaving a gross 
balance of £10,805 (£10,762). The payment of loan and sinking 
fund charges, X., resulted in a net profit of £1,076. The revenue 
accruing from the hydro-electric works amounted to £4,183, and 
the capital expenditure upon this plant was £18,482. A grant of 
£200 was made towards the expenses of the Dee inquiry. 


Chipping Norton.—PuoL:c Liaatma.—Upon the invi- 
tation of the Lighting and Watch Committee, the local gas and 
electric light companies submitted tenders for public lighting. 
The Council accepted the offer of the electric light company to 
carry out the work for £300, 


Continental. FRANCE. — The Municipal Council of Paris 
has accepted the proposal that a competition shall be held at which 
plans shall be submitted for the greater utilisation of the motive 
power of the Seine.— Financial Times, 

ICELAND.—The first annual report of the Danish-Icelandie 
Installation Co, (Dansk-Islandsk Anlaegs-Selskat), of Copenhagen, 
which was formed last year for the acquisition of water-power 
rights and iron ore coucessions in the north-western peninsular of 
Iceland, states that Mr. Houth, a Norwegian hydraulic engineer, was 
engaged to investigate and report on the water-powers in the area of 
the concession made to the company. As a result of his investigation, 
the engineer concludes that the water-power available would yield 
35,200 turbine horse-power, or about 33,000 electrical horge-power 
on the average throughout the year. It is proposed to utilise the 
power for the winning of sale from sea-water, the smelting of iron 
ore, the fixation of atmospheric nitrogen and general supply pur- 
poses, It will, however, be necessary to raise additional capital to 
proceed with the work, but the financial aituation is not considered 
to be favourable at the present time for appealing to the market. 
The Prime Minister of Iceland has intimated that a Government 
guarantee of the share capital may possibly be given. 

ITALY.—At 10 o'clock on the night of July lith, Rome was 
suddenly plunged into darkness by the cessation of work on the 
part of employés of the gas and electricity works. The workers 
are claiming a substantial increase of wages. 

RUss1A.—PEAT FUEL.—At Shatura, some miles from Moscow, 
& successful experiment on a small seale has been made in 
generating«electricity by burning peat in adapted marine engines 
and boilers, and a scheme for building large generating stations 
in the peat districts has now been prepared. Daily Newe. 


Duadee.—Nxw Puant.—The Corporation Electricity 
Department has resolved to yet only one turbine for extensions, 
instead of two, as the makers said that the necessary two could not 
be delivered in less than 22 months. whereas if only one turbine 
was ordered. there was every hope that it might be in use in 11 
months. 


Faroe Islands, —ELikcrRICIrY SuPPLY.—It is reported 
from Thorshavn, Faroe Islands, that an electricity works is to be 
established for Thorshavn in the near future, The technical 
manager of the Town Council has been in Copenhagen in order to 
make the necessary arrangements, 


Grantham, — PRICE oF Sourrry.—' The Town Council 
has decided to oppose the application of the Urban Electric 
Supply Co. for the maximum price of electricity to be increased 
from 7d. to ls. 2d. per unit, with a charge of 10d. per unit for 
lighting from July lat. 


Hereford.—DrEcREAsE IN OuTPUT.—It was stated at a 
recent Council meeting that the number of units sold during the 
past financial year had dropped from approximately four millions 
to slightly over two millions, causing a decrease in revenue of 
£10,200. 


Heckmondwike.— YEAR'S Workina.—At a meeting of 
the District Council it was stated that a profitof £720, or of £1,491 
if a disputed charge was taken into account, had been made on 
the electricity undertaking. The previous year had shown a loss 
of £1,534, 


India.—H vbRo- EL EcrRIC PnojJECT.— The Sutlej Hydro- 
Electric Scheme was referred to at the Punjab Engineering Con- 
gress of 1919 in a paper on A Project for Providing the Punjab 
with & Cheap Supply of Electrie Power," by Mr. F. L. Milne, 
A. M. I. E. E., electrical engineer, Simla, from which the following is 
an extract :— The Sutlej River takes a big hair-pin bend from Oel 
to Kirithpore. The distance round through the Bhakra Gorge is 
some 40 miles, while across it is only some seven miles, but a 
range of mountains, the top of which is 3.400 ft. above sea level, 
intervenes. Therefore to get across this gap, a tunnel 10,500 ft. 
long is needed, ending in an open cut and fo:ebay. From this 
forebay steel pipes can be laid to the power house 31 miles away. 
After deducting losses of head due to friction in the pipes, 300 ft. 
working head remains for the turbines, With a minimum supply 
in the winter of 2,700 cb. ft. per second, it is estimated 60 000 Kw. 
can. be generated. If, however, the Bhakra Dam is built, the 
requirements of the canals below will entail that never less than 
7.500 cb. ft. per second must be passed down so that 150,000 Kw. 
will probably be the ultimate output of this scheme, The 
power generated, if the scheme develops, will be used to electrify 


the Simla-Kalka Rail way, provide light and fans at Ambala, and 
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probably power to the mills there, light to the hill stations of 
Kasauli. Dagshai and Subath, power possibly for pumping from 
tubewells in tracts of Patiala and Nabha not served by canals, and 
for electrical extraction of inetals from ores in the neighbouring 
Himalayas. There may also be possibilities of extension to Delhi, 
Amritsar and Lahore.— /ud ian. Tertile Journal, 


Isle of Wight.—PnoroskD Price INcREHASE.— In con- 
gequence of the application of the Isle of Wight Electric Light and 
Power Co. to the various Councila concerned for permission to 
increase charges, Sandown and Ventnor have decided to enter a 
protest, and Shanklin has acquiesced to the increase, 


King's Lynm.—Yran's WORKING, &c.—At a meeting 
of the Town Council, on Wednesday, the Electricity Committee 
presented accounts for the year ended March 31st last, showing a 
aurplus of £1.219, as compared with £1,924 in the precediny year. 
It was agreed, on the recommendation of the Committee, to use, 
£525 to meet capital expenditure for which no loan had been 
obtained, and to carry forward the remainder to the next account. 
It was further reported that of the £60.48 expended to date on 
works and plant only one-fifth now remained unpaid, but considerable 
expenditure was about to be incurred for extensions, mainly necessi- 
tated by demands for power for the shipyards recently established 
on the west side of the river, to meet which an A.C. turbo- 
generator is to b» installed and a submarine cable laid across the 
harbour, with a t1ansformer sub-station on the west bank of the 
river. 


Kinsale.—L1icuriNGa CoNTRACT.— The District Council 
has accepted the tender of Messrs. O'Neill & Sons for supplying 
electric light to the town for three years at a charge of £180 per 
annum. ° 


Lancashire. — JOINT AUTHORITY. — A Conference of 
electricity undertakings in Mid-Lancashire district was held at 
Preston, on July 16th, when the following resolution was passed :— 
‘That a Committee be appointed, consisting of one member of each 
body of authorised undertakings, with the respective engineers, to 
consider and report to a future Conference aa to the preparation 
of a scheme, or schemes, for improving the existing organisation 
for the supply of electricity in Mid-Lancashire district, including, 
if .considered desirable, the formation of a joint electricity 
authority for the district.’ Mr. A. Howarth, Town Clerk of 
Preston, was appointed secretary. 


Lowestoff.—HovsE LIGHTIN I.. — The Electricity Com- 
mittee has wrreed to a scheme submitted bv the engineer for 
leying cables to the housing aite. Beccles Road, at an estimated 
cost as follows :— Distribution, £1,230; services to houses and 
connections. £970; public light, £260; feeder cable, £1,350; 
contingencies, £190—a total of £4,000, 

LOAN SANCTIONED.—The sanction of the Electricity Commis- 
sioners has been received to borrow £3,706 for the purchase of new 
plant. The term of repayment is 15 years, 


Lincoln.— PLANT PURCIHASE.— The Town Council has 
purchased from Stockport Town Council a 2,000-K w. turbo-generator 
set for & 10,000. 


Liverpool, — WAGES.— The Corporation has adopted a 
recommendation of the Tramways Electric Power and Lightirg 
Committee that, pending the decision as to the new schedule 
of salaries for technical staffs of electricity supply under- 
takings submitted by the Joint Board of Employers and Staff 
Members of the Electric Supply Industry, payment under the 
E. P. E. A. awards be continued from May 21st to those members of 
the staff of the electric tramway, power, and lighting depart- 
menta to whom the same has been made payable by previous resolu- 
tions of the Council. 


Leigh (Lancs.).— YEAR'S WonkiNG.— The accounts 
for the year ending March 31st last, show ap income of £26,263, 
compared with £23,296 for 1918-19. The working expenses 
amounted to £18,395, compared with £18,936, leaving a gross profit 
of £7,868, as against £4,360. Loan charges, new meters, &c., 
absorbed £6,651, leaving a net profit of £1,217, as against a deficit 
of £1,710 in the previcus year. 


London.— BaATTERsEA.— The Electricity Committee has 
undertaken the conversion of 364 gas-light standards for electric 
100-watt lamps, The estimated cost of the work is & 3, 755, and the 
annual maintenance charge £5 10s. per lamp. 

GREENWICH.—A battery for the operation of the main switches 
is to be installed at the power station at an estimated cost of 
£400. ` 

FULHAM.—The accounts of the electricity department for the 
year ended March 31st last, show an excess of income over expendi- 
ture amounting to £13,644, making, with the balance brought 
forward from last year, £19,814. This is to be distributed as 
follows :—To reserve, £5,000; to rate relief, £5,000, and the 
balance (£9,814) is to be carried forward to the next accounting ' 
period, : l 

Lymington.— PRICE or SurrLv.—The Council has 
deciued to oppose the application of the Electric Light and 
Power Co. for the charge for electricity to be increased from 9d. 
to 1s. 


Newcastle (Co. Down).—licutina Contract.—The 
Urban Council agreed to renew the lighting contract with the 
Irish Town Light and Power Co. for one year at £310— being an, 
increase- cf K 110 over the previous contract, 
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price Increases. Increases in the charges for electricity 
have been, or are being, made in the following districts :—Ashton- 
under-Lyne, Barnsley, Chesterfield, Dalkeith, Derby, Hull, King's 
Lynn, Newcastle-under-Lyme, Stafford, West Ham, and Weymouth. 


Pembroke (Co. Dablia).—Evkcrriciry SuPPLY.—The 
experts called in to advise the Council on the best means of pro- 
viding electricity for the district recommend that a supply be 
given by the Tramway Co. The latter is agreeable to this course. 
and the scheme is to be laid before the Electricity Commissioners 


for their approval, 


Rochdale.—Smait PLANT.— The Health Committee has 
decided to expend about £230 on a small electrical plant for lighting 
Wolstenholme Hall. 


Seaford.— ELectriciry SUPPLY.— Messrs. Bedford & Co. 
having communicated with Commissioners regarding a proposed 
supply of electricity to the town and Newhaven, the Urban 
District Council has asked that it shall be consulted before powers 
are granted to a private company. 


Sheffield, —ErxcrRIOITY CHARGES.—At the City Council 
meeting held on July 14th, a protracted discussion arose upon the 
suggestion to charge for electricity for power and lighting on an 
equal basis, Alderman Hobson predicted a great loss of industry 
to the city if the drastic step proposed was taken. Steel manu- 
facturers would erect works in Sweden where hydro-electric power 
could be obtained at a very low cost. It was eventually decided 
. to appoint a special committee to deal with the question under the 
chairmanship of the Lord Mayor. 

Loans.—The Electricity Committee has authorised the town 
clerk to apply to the Electricity Commissioners for sanction to the 
borrowing of the sums of £260,000 for mains, £120,000 for sub- 
stations and transformers, and £30,000 for services. 


Sonth Africa.— CAPE Town.—The report of the Mayor 
for the year 1919, states that during the war period renewals haye 
been almoet impossible to secure; every unit has been running 
constantly up to maximum load, so that a severe atrain has been 
placed upon the generating plant. In November, 1918, orders were 
placed for two large boilers, and although it is hoped that one of 
the boilers will arrive this summer, there is no guarantee, and if 
the boiler is not delivered the position at the station during the 
next winter will be a serious one. It is only during the summer 
months that the work of installing new boilers can be undertaken. 
An additional 3,000-Kw. alternator has also been ordered, the 
manufacture of which bas been delayed owing to strikes in 
England, but it is hoped that within the next six or nine months 
this machine will be received, erected and placed in commission. 
Cable ordered in March, 1917, and for which the lead required for 
the sheathing was dispatched from Cape Town in 1918, remained 
undelivered at the close of the year, notwithstanding the fact that 
the order was supported by the Railways and Harbours Admini- 
stration and everything possible done to secure priority. This will 
illustrate the delay which ensues in the delivery of material, for in 
pre-war days eimilar cable was delivered in 12 weeks from receipt 
of notice. On January 6th, 1919, the 3,000-Kw. alternator broke 
down, due to over-heating : the 2,000-KW. machine was at the same 
time out of commission owing to the non-arrival of spare parts. 
The city was thus left with generating plant of a capacity less than 
in 1912, whereas the load was approximately 160 per cent. greater. 
This created a very serious position at the power station, and :n 
extraordinary effort was required to avoid a calamity. The city 
electrical engineer, with commendable ingenuity and resource, 
built up from the available parts a machine that enabled the 
department to carry on. The experiment proved an entire success, 
and the improvieed machine greatly assisted in overcoming the 
difficulties, | ; 

The Town Council has authorised the expenditure of approxi- 
mately £4,000 as an extension of an ex sting contract with 
Messrs, Reyrolle & Co. of Hebburn-on-Tyne, for switchgear 
for district sub-stations. The Council has also approved of the pro- 
posal of the city e'eotrical engineer to provide duplicate high- 
tension mains from Claremont to Muezenberg and tranformers for 
Mvezenberg sub-station. The cost of the proposed scheme is 
estimated at £48,180, leas estimated sale value of existing plant, 
buildings, and overhead lines between Wynberg and Muezenberg. 


_Warrington.—Extensions SAaNcTIONED.—The Electri- 
city Commissioners have sanctioned the borrowing of £150,000 by 
the Corporation to enable it to carry out the initial part of the 
extensions to the electricity undertaking. 


West Ham.—Linkinc-up.—The Council has agreed 
tothe proposal of the Electricity Commissioners to interconnect 
with the East Ham, Barking, and Ilford undertakings. 


Weymonth.—Year’s Workina.—The financial result of 
the working of the Corporation's electricity undertaking for the 
year ended March 31at last was a loss of £680. 


Yarmonth.—Nzw PLAxT.—The Council has accepted 
5 of the Brush Electrical Engineering Co. for a 1, 400- KW. 
10 generator, at £20,710; 500-Kw. frequency changer, & 4,902 
4 Pe of the General Electric Co. for a 500-K W. rotary converter, 
= Tid In February the cost of modernising the plant 
a have been £40,000, but by May and June the cost had 
jn 93 440.000. The electrical engineer said that the 
rte that 2 ltere was to have been £44,000, He ind were 

in 
total of £60,000. ersum would have to be expen „m ga 
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TRAMWAY AND RAILWAY NOTES, 


2 


Blackburn.—Sunpay SERviCE.—After being suspended 
since August, 1918, the Sunday morning service of tramcars was 
resumed on July 11th, though on modified lines, a 40-minute 
service being run on some routes. ö 


Bolton.— THREATENED STRIKE. — Subject to a joitt 
conference being unable to arrange terms, Bolton is in danger of s 
new type of strike. The tramwaymen have threatened, if their 
demand for wages to be increased ta the Rochdale level is not met, 
to strike on Saturday, July 24th, and on every subsequent Saturday 
until they get what they want. By this method the men would 
only lose one day's pay, whereas the loss in revenue to the depart- 
oe would probably amount to as much as on apy two other 

ays. ` 


Bradford.—Farks AND ExXPENsES.—The question of 
increasing the tramwey fares has teen deferred. It is stated that if 
the fares remain on the present basis, the Tramways Committee 
will be faced with a deficiency of £62,200 at the end of the 
year. Very heavy equipment expenses are to-be inourred to bring 
the system up to ita pre-war state of efficiency, and the great 
importance attaching to the subject influenced the Council to give 
it the fullest consideration. 


Canada.—Hypro-Evectric RAILLwWAVYS.— In a recent 
report to the Hydro-Electric Power Commission of Ontario, Mr. 
W. 8. Murray, consulting engineer, New York, presented his oon- 
clusions arrived at after an exhaustive inquiry into various aspects 
of the proposed construction of railways to be supplied from hydro- 
electric plant. The report deals with the euggested Toronto and 
Bowmanville, the Toronto, Hamilton and Niagara Falls, and the 
Hamilton, Guelph and Elmira radials; Mr. Murray based his ideas 
of electrification on the London and Port Stanley route, which is 
actually in operation. The main points dealt with are, first, to 
consider whether any existing steam or electric routes would be 
duplicated under the proposed scheme. Secondly, to ascertain if 
the proposed lines would be adequate, and if their construction 
could be carried out at the figures estimated by the Commission's 
engineering staff, and, lastly, to discover if the estimated income 
was reasonably computed and sufficient to cover interest, sinking 
fund and maintenance charges. Afterdealing with details of many 
important parts of the projected routes, Mr. Murray arrives at the 
following conclusions :—(1) The estimates submitted by the Com- 
mission's staff for construction and operation are conservative. (2) 
The lines are admirably located, having due regard to the density 
of passenger and goods traffic in the districts to be served. (3) 
Existing lines will not be duplicated. (1) Thedecision of the Com- 
mission not to proceed with the construction of these railways at 
present, owing to the inflated prices of materials, is concurred 
with. (5) It is recommended that the Commission proceed with 
the full development of its plans applying to both finance and con- 
struction, in order to be in & position to acquire existing lines and 
property as may be economically purchased, and which will later 
form parts of the systems. The report further expresses the 
opinion that the excellent opportunities of industrial and civic 
expansion are being retarded at present by inadequate transporta- 
tion facilities, 


Continental.— FRANCE. —By a decree of June 2nd the 
Boulogne Chamber of Commerce is authorised to contract a loan 
for 34 million francs for the construction of an underground 
railway connecting the Loubet Dock with the Nord Railway. 
This project has been in abeyance since 1913.— Board of Trade 
Journal. i 


Japan. — RAILWAY ELECTRIFICATION. — The railway 
authorities in Japan have decided to substitute electricity for steam 
on all lines. A Bill will be brought forward during the present 
session of the Diet. It is proposed to reduce the number of loco- 
motives by 40 per cent. The estimated cost of the scheme is 
200,000,000 yen.—Munchester Guardian, | 


Londop.—F4RE lEkvisroN.— The Rates Advisory Com- 
mittee of the Ministry of Transport has had under consideration 
the following references by the Minister of Transport with regard 
to the revision of workmen's fares, season-ticket fares, and other 
fares lower than the ordinary :- - 

(a) To advise him as to the best means of revising these faree, 
both, with respect to the rates and the times during which they 
are in operation, in order that the relative passenger traffic may be 
placed upon a paying basis, having due regard to the changes that 
have taken place in industrial and social conditions and in the 
hours of employment since workmen's fares were instituted, and to 
the effect of such revision upon railway, tramway, and omnibus 
passenger traffic (with the posaibility of corresponding alterations 
in the fares of passengers by tramways and omnibuses) and aleo 
upon housing and labour generally. Pon 

(^) To review the whole question of travelling facilities by rail- 
ways at rates lower.than ordinary fares, end to advise what 
modifications, if any, should be made in these lower rates con- 
currently with any revision of workmen's fares. 

TUBE EXTENSION,— The Ealing-Shepherd's Bush extension of the 
Central London Railway -has now. been: practically completed, and 
trials are to be made in time for opening to passenger traffic early 
in August, eLt SM ubb un., do Hs 4 
ý A E l ; 

Saher re i 


——IE— 


— — — RÀ - — — — — 5 


— ä ͤ S—wä — — — — —— — 


114 THE ELECTRICAL REVIEW. [Vol. 87. No. 2,326, JULY 23, 1990, 


a ee DC 


Manchester. — FurtHER Wace CrArx. — Manchester 
tramwaymen have decided to ask the National Executive of the 
Vehicle Workers' Union to make an immediate demand for an 
inorease of £1 per week, and it has been suggested that the claim 
should be made on a district basis, with the object of grouping 
towns of comparable size. 


Suaderland.—SrRIxz.— The skilled men employed on 
the Corporation tramways at the Hylton Road car depót reoently 
struck because of the refusal of the Tramway Committee to concede 
12 days’ annual holiday with pay. There are about 30 men affected, 
these including electricians, engineers, joiners and peinters. The 
matter was referred to at a meeting of the Town Council, when the 
ohairman of the Tramways Comrnittee defended the Committee's 
action, and said the men were trying to make the Council pioneers 
in giving the holiday. Thequestion was a national one, and should 
be dealt with nationally. The skilled men's claim wss one which 
had never been made to, much less granted by, private employers. 
It was true the unskilled tramway employés got an annual holiday 
with pay, but their case was entirely different, because they worked 
on Sundays and in the evenings, and it was included in their con- 
ditions of service, wheress the skilled men were engaged on 
general Trade Union conditions, which made no provision for a 
holiday with pay. ! 

WORKING Costs.—Alderman G. New, chairman of the Tram- 
ways Committee, told the Town Council that the undertaking 
was no longer making progress, owing to rising costs. They 
were not going to touch fares again, and while present conditions 
lasted, he warned the Council it could expect no further contribu- 
tions in relief of rates. The undertaking would do exceedingly 
9 E managed to pay its way without becoming a burden on 

ra 


United States.—CuHIcaco.—The Times states that the 
entire tramway system of Chicago was brought to a standstill on 
July 16th by a strike. of electrical workers, acting under the 
influence of a Union official recently imprisoned for extortion of 
money. 


Wallasey.—lINQUIBY.—4An inquiry is to be held in con- 


nection with the\borrowing of £3,000 for the purchase of electric 
vehicles for the collection of house refuse. 


TELEGRAPH AND TELEPHONE NOTES. 


Europe, — INTERCOMMUNICATION. — The League of 
Nations was represented, together with various specialists from 
different States, at the Conference which has just completed its 
work in Paris for the re-establishment of postal, telegraphic and 
wireless communication in Europe. The Council was called by the 
French Government on the initiative of the Communications 
Section of the Supreme Economic Council. A series of proposals 
was adopted and will be submitted to the Governments con- 
cerned, their object being to promote an improvement as rapidly 
as possible in areas which are outside the ordinary scope of the 
Postal and Telegraphic Convention, but which are at the same 
time vital for quick and sure communication between different 
countries, In order to arrange further meetings to carry out this 
work, the Conference decided to invite the Communication and 
Transit Section of the League of Nations to take charge of the 
arrangements for further meetings in collaboration with the 
postal, telegraphic, and wireless administrations of the various 
countries.— Financier. 

It was announoed on Wednesday that the German wireless stations 
were in full and unrestricted operation again. 


France—New  WiRELESS Sration.—The Lafayette 
wireless transmitting station, near Bordeaux, has been completed. 
The station, which is claimed to be twice as powerful as any other 
in the world, has a range of 12,500 miles; it was built by the 
American Army, and intended for communication with the U.S.A. 
At the Armistice the station was only half finished, and it was later 
ceded to France. There are eight antenna towers, 787 ft. high, 
each tower being on three feet, and weighing 550 tons. The 
antenne cover an area of about a mile long by a quarter of a 
mile broad. 


New Telegraph Charges.—The text of the new Post 
Office and Telegraph Bill was issued on July 14th. It proposes to 
legalise the increased charges foreshadowed in the Budget. Tele- 

are to be 1s. for 12 words or under, and 1d. for each word 
over 12, An extra 6d. may be charged for telegrams on Sundays, 
Christmas Day, and Good Friday. Postage for newspapers is to be 
ld. for the first 6 oz, and id. extra for each additional 6 oz — 
Morning Post. 


The Telephone Service.— NEW Rates.—The report of 
the Departmental Committee on Telephone Rates has been issued. 
It contains a store of information regarding telephone charges, &c., 
both in this country and abroad, The principal recommendations 
of the Committee are as follows :— i 

The “unlimited service” rate should be abolished. The 
" message rate —i. e., a fixed annual charge for the installation 
and a uniform charge per effective local call, is the most equitable 
and convenient method of charging, and should be adopted as the 
basis of the general tariff. The same rates should apply to busi- 
ness premises and private residences. A uniform charge of 14d. 
per call throughout the country is recommended, the annual rental 


— 


being £8 10s. in London, £8 in Birmingham, Glasgow, Liverpool 
and Manchester, and £7 10s. e The local fee ahould 
cover oommunication with any exchange within five miles of the 
originating exchange, longer distances being charged for on a 
uniform mileage basis, The Postmaster-General should have power 
to refuse service to any subscriber on whose lines the number of 
engaged calls exceeds 25 per cent. of the number of effective 
incoming calls, if he refuses to rent an additional circuit, and the 
charge for the latter should be £1 per annum leas than for the 
original circuit. The minimum charge for calls should be diseon- 
tinued. The public call office fee should be 3d. Accounts should 
be settled quarterly. On the foregoing basis the telephone 
accounts are estimated to show a surplus of £800,000 in 1921-22, 


of £600,000 in 1923-23, of £200,000 in 1923-24, and a deficit of 
£500,000 in 1924-25. 


LoAN.—On July 16th a White Paper was issued setting 
forth the total amount of loans to be authorised under the . 
new Telegraph (Money) Bill at present before the House of 
Commons. The Paper says:—In accordance with the general 
practice of meeting capital expenditure of a reproductive nature 
out of loan money, provision for the development of the telephone 
system is made by advanoes of capital, which are repaid by means 
of terminable annuities charged upon the Post Office Vote. The 
last Act was passed in 1913 (Telegraph (Money) Act, 1913), and 
authorised the issue of capital up to £10,000,000, which is now 
exhausted. The present Bill authorises the Treasury to borrow a 
further sum of £10,000,000 for telephone development. The actual 
expenditure out of this sum in each year and the works to be carried 
out are subject to approval by the Treasury. 

Sanction for the expenditure was sought in Parliament on Monday 
and granted. The Assistant P.M.G. said there were 200,000 
unexecuted orders for telephone installations, and the P.M.G. 
explained that they proposed building 20 new exchanges in London, 
and 60 in the provinces, in addition to extending existing 
exchanges. Thirty-eight schemes for laying underground cables 
in all parts of the country were in hand ; present delays were due 
to overloaded junction lines, but these linea were to be increased, 
awitchboards extended, and more operators put on, which should 
result in an improved service. 


Wireless Telephony.— PRESS News.—By permission of 
the Postmaster-General, and with the co-operation of the Marconi 
Wireless Telegraph Co., Ltd., the Press Association on Monday 
commenced a series of experiments in the distribution of news by 
wireleas telephone. The Chelmsford transmitting station of the 
Marconi Co. was used as the distributing centre. From this 
ordinary news services were telephoned by one of the regular tele- 
phonists of the association. The messages were received at news- 
paper offices in London, Burton-on-Trent, Sheffield, Newcastle-on- 
Tyne, Manchester, Preston, and Belfast. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paraqraph indicates 
the issue of the RLEOTRIOAL REVIEW, im which the “ Oficial 
ot ies appeared. 


OPEN. 


Australla.— BRISBANk.— August 28th. City Electric 
Light Co. High-tension switchgear. Secretary, Boundary Street, 
Brisbane. 

MEkLBOURNE.—P.M.G.'s Department. August 31st. Porous cells 
and outer jars for all States (schedule 1.627); bronze wire for 


various States (schedule 1,029); covered and braided wire for all 
States (schedule 1,633). 


Belglum.— August 11th. The Société Nationale des 
Chemins de Fer Vicinaux, of Brussels (48, Rue Montoyer, Service 
Electriques) is inviting tenders until August llth for the supply 
and laying of the armoured underground cables required (1) for 
the Brussels-Haecht line and (2) for the Gilly-Hansart line. 


Blackpool.—August 27th. Corporation. Two water-tube 
boilers, superheaters, economisers, stokers, &c.; two sets of induced 
draught plant ; coal conveying. &o., plant. (July 16th.) 


Brentford.—July 27th. Board of Guardians. Electric 
lighting installations in the offices, infirmary, &c. (July 2nd.) 


Chile.— February, 1921. The Chilean Legation at Paris 
(23, Avenue du Bois de Boulogne) is asking for tenders for the 
supply and installation of electric power in the first zone of the 


Chilean railways. Sealed tenders are returnable before February lst, 
1921. 


France.—Competitive schemes are invited for the con- 
struction of a direct electric traction line from Grenoble to Nice 
through the Alps. Three premiums of 25,000. 15,000 and 10,000 fr. 


respectively are offered. Particulars to be seen at the Bureau du 


Comité d'Initiative, 29, Boulevard Dubouchage, Nice. The latest 
date for sending in preliminary schemes will be announced on 
October 31st. 


Glasdow.—July 26th. Corporation. Electric lighting 
installation in connection with the Kennyhill and Riddrie housing 


acheme. Schedules, &c., from Corporation Electrioal Engineer. 
Tenders to Town Clerk. 


a 
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Grantows-oa-Spey.—July 31st. Electric light work in 


connection with housing scheme. Specifications from Mr. H. J. 
Fraser, Burgh Surveyor, 25, High Street, Grantown-on-Spey. 


Grimsby. August 12th. Electricity Department. Two 


water-tube boilers, economisers, fittings, fans, chimneys, &o. ; one 
3.000-Kw. high-pressure turbo-alternator and condensing plant. 


(July 3nd.) 


Manchester, — August 6th. ^ Electricity Committee. 


Water pipes and valves, &c., for Stuart Street. (July 16th.) 
August 13th.  Eleotricity Committee. One each 75-ton and 
15-ton electric cranes for Barton power station. (See this issne.) 


Nuneaton,—J uly 31st. Electricity Department. One 
600-Kw. rotary converter transformer and accessories. (July 2nd.) 


Stalybridge.— The engineer of the Stalybridge, Mossley, 
Hyde and Dukinfield Electricity Board is to obtain tenders for a 
6.000-KW. generating plant and auxiliary plant. 


Warrington.—August 10th. Electricity and Tramways 


Committee. Coal elevator and conveyor. (July 9th.) 


CLOSED. 


Bolton.—Tramways Committee : — 
Hadflelds, Ltd.—Tramway points and crossings. 


Carlisle —Town Council :— 
Rotary converter and switchgear.—Metropolitan-Vickers Electrical Co., 


, 


Grantham. : 
Electrica! installation, Westgate Hall,—J. Farr & Co., £83. 


Liverpool, — Mersey Docks and Harbour Board. 
Accepted :— 


Scottish Tube Co., four 15-ton electric cranes, © ~ 


London,—HackNEY.— The Electricity Committee recom- 


mends the acceptance of the following tenders :— 

Messrs. Baboox & Wilcox, Ltd.—Four water-tube boilers and accessories, 
£52,560 ; four induced-draught plants, complete with Davidson fans, 
£8,780 ; four economisers and accessories, £12,116. 

Messrs. C. A. Parsons & Co., Ltd.—8,000-10,000-kw. turbo-alternator and 
exciter, £50,000. , 

Messrs. Hick, Hargreaves & Co., Ltd.—Complete surface condensing 
plant, £17,700. 

M wn Co., Ltd.—T'wo motor-driven pumps for condensing 

an , 7 L] 
Messrs, A. Reyrolle & Co.—r.H.T. switchgear, £18,274. 


Richmond-on-Thames.—Town Council :— 
Fire alarm installation, —Beard & Co., £2,160. 


Suaderland. — Town Council Electricity Committee. 
Accepted :— 


Pirelli-General Cable Works, Ltd.—L.r. single-core cable. 
Ferguson, Pallin & Co., Ltd.—Switchgear. 

New Switchgear Construction Co., Ltd.—Switchgear. 
Parmiter, Hope & Sugden.—Distribution board. 

H. G. Jordan. C. I. joint boxes. 

W, G. Farrow & Co. - C I. joint boxes. 

R. Farrow & Co.—Preservative compound. 


NOTES. 


. U.S.À, Water-Power Legislation.—Contrary to expecta- 
tion, the Water-Power Bill which has been before the United States 
Congress for the last eight years, in one form or another, has at 
last been finally enacted ; the signature of the President had been 
withheld when Congress adjourned, and it was supposed that the 
measure was thereby automatically cancelled. However, the 
Attorney-General ruled that if the President signed the Bill within 
the statutory 10-day period, the Bill would become law, and the 
ugnature was duly affixed to the Bill. American engineers are 
jubilant ; spplications for licences relating to more than 500,000 H.P. 
had already been lodged by the end of last month. The next most 
important atep is the organisation of the Federal Power Commission, 
"ih will have wide powers to facilitate the development of 
water-power on a vast scale throughout the United States. 


patlectricians’ Strike,—The electricians employed at the 
autone works of Messrs. Camme)l, Laird & Co., have been on 
Krike for about three weeks on account of the refusal of a fore- 
ey to join the R T. U. They, alternatively, demand his dismissal, 
Meurs, Cammell, Laird have decided to retain his services. 


The Electricity Supply Commercial Association.—At 
ot meeting at Newcastle, the general secretary, Mr. G. R. 
l , stated that the membership was nearly 3,000, the result of 
WO years’ efforts, 


, Daming the Severn.— The Great Western Railway Co. 
Rive adams: with the scheme for bridging and barring the 
5 85 ern at Beachley, at s cost provisionally estimated at 

fen mx and seven millions, The matter now awaits the 


Verdict of the Ministry of Transport's experts, who have been. 


“gaged upon it for some time, 


Appolatments Vacant.—A Grade III leotureship in 
electrical engineering is vacant (£300) at the University of Liver- 
pool; shift engineer for Carlisle; assistant lecturer and demon- 
atrator in electrical enginecring for Sheffield University (4350) ; 
assistant lecturer in electrical engineering for Newoastle-upon- 
Tyne Education Committee (£300 to £450); visiting tescher 
(evening) of electrical engineering for L. O. C. Engineering School 
at Poplar; shift engineer for Wakefield; teacher of electrical 
engineering for Rugby Technical School (£300 to £150); in- 
structor in electrical engineering for evening olasses at Kingston- 
in pente Technical Institute. See our advertisement pages 

y. 


Educational, — FINSBUBT TECHNICAL CoLLEGcE. — We 
learn with regret that the future of this famous institution, from 
which have come so many of our best engineers and chemists, is in 
the balance. In 1919, three times as many candidates sought admis- 
sion as could be accommodated ; but great difficulties have been 
experienced, due to the shortage of equipment and staff—the 
latter, as we recently pointed out, being attracted from all 
technical colleges into industrial life by the vastly better prospects 
which it offers. The college will be carried on for a year as at 
present, but after that ite continued existence is un 


IMPERIAL COLLEGE OF SOIENCE.—The Finance Committee of 
the L.O.C. states that, since the Council decided in 1908 to limit 
to £20,000 its annual grant to the governors of the Imperial 
College of Science and Technology, the circumstances of the college 
have materially altered. The expenditure of the governors has 
risen from £30,816 in 1907.8 to £106,532 in 1918-19, the Council's 
grants in the meantime having advanced from 2 5. 000 to £14,000 
(including technical optics). The number of students in attendance 
(1,045) is now more than in any previous year. If the Council's 
assistance is to have the same relative value as before the war, it is 
clear that its grant will have to be increased. The Government 
has recognised the urgent needs of the college by increasing its 
grant from £32,000 to £55,000, and the Finance Oommittee 
soquiesces in the proposal that the Council's grant shall be increased 
on the agreed basis of 1 : 3 of the increased Government grant, not- 
withstanding that the limit of £20,000 fixed in 1903 will thereby 
be exceeded. If this is agreed to, the Council will be contributing, 
apart from its contributions in respect of the technical optics 
department, £20,700 a year, as against £55,000 from the Govern- 
ment, i.e., in the proportion of 1 : 275. This is slightly in excess 
of the agreed basis of 1:3, but as the total grant of £20,700 
includes the grant of £13,000 made on the former basis of 1 : 2, 
it has been agreed to. 


GIFTS TO UNIVERSITIES.—Sir Jesse Boot has given £50,000 to 
the new Nottingham University scheme—£30,000 for building and 
£20,000 for a Chair of Chemistry. A gift of £15,000 has been made 
to Liverpool University by Alderman Louis Samuel Cohen, of 
Messrs, Lewis, Ltd., the Liverpool store proprietors.— The Times. 


British Engineering Standards Association (lac.).— 
The Association held its second annual meeting on July 15th, 
at the Institution of Civil Engineers, when the chai 
Sir Archibald Denny, Bart., presented the report and reviewed 
the position, dwelling with especial emphasis on the need for 
further financial support. He said the Association was rendering 
an indispensable service to British trade at home in co-ordinating 
standards, promoting efficiency, and eliminating waste, and was 
also doing much to push British trade abroad. It was, therefore, 
regrettable that even after 20 years of useful work. the engineering 
industry of the country was only now slowly putting the Associa- 
tion in & position adequately to cope with the increasing demands 
made upon its organisation. There were some 300 Committees, 
manned by over 1,400 members, who gave their time and experi- 
ence often at great personal expense and inoonvenience to this 
great national work, and the country as a whole, as well as the 
industry, owed a debt of gratitude to these public-spirited 
gentlemen for their loyal service, and also the engineering firms 
which allowed their engineers, managers, and others to take part in 
the work. 

Since the last annual meeting 27 British Standard Specifications 
had been issued, and some 70 were under revision, the most 
important of which, the steel sections for general building con- 
atruction, including shipbuilding, had just, been completed. 

The engineering public was making increased use of the British 
Standard Specifications. The chairman stated that 31,000 of the 
specifications had been sold, almost all in this country, against 
about 3,000 in pre-war years, The accounts for the year were 
adopted, and Messrs., Deloitte, Plender, Griffiths & Co., were re- 


elected as auditors. . à 


The Training of Apprentices. —The Bradford Technical 
College proposes to institute a new course for the training of . 
engineering apprentices in September. The course will extend 
over one day per week for the year, and will cover the subjects 
usually taught in three years’ evening class work with an attend- 
ance of three nights per week. The employers in the engineering 
trade of the city are to allow their smartest apprentices off from 
work to enable them to take the course. It is stated that there 
will be accommodation for about 50 apprentices, 


Association of Mining Electrical Engineers. — On 
Saturday, July 10th, the Midland and Yorkshire branches of the 
Association paid a visit to the Neepsend power station of the 
Sheffield Corporation, and were greatly interested in this up · to · 


date plant, 


— — Sette SASS 
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Service Notes.— The Admiralty annource that a special 
supernumerary list of aot be Marine officers hag been insti- 
tuted for those officers of the Marines at present employed 
on wireless duties who may desire to continue on those 
duties for the. remainder of their careers. The list will 
be known as the '' Supernumerary List, R.M. (W/T)." 

Ofücers who have. completed five years' continuous W/T 
dutics by January Ist, 1921, are to have the option of being 
transferred to this list or returning to corps duty. The option 
is to he exercised not later than September Ist. The Times. 

-lhe question of transferring the maintenance of electrical 
niachinery of warships from the torpedo to the engineering 
department of the Royal Navy is now under consideration 
by the Admiralty. 


“The Fuel Positiom.—-The Fuel Research Board in a 
recent report states that the estimated petrol requirements 
of this country for the present year amount to 250, 000, 000 
gallons, and the possibilities of other fuels for traction have 

n fully investigated. It has been concluded that the pro- 
duction of power alcohol from potatoes, barley, &c., is not 
economically possible in this country. The production of 
benzol from coke ovens and gasworks in this country during 
1919 was 20,000,000 gallons, and it is not anticipated that this 
figure will be improved upon to any great extent during the 
present. period. It is suggested that town and coke-oven gas 
might be extensively used for omnibuses and passenger traffic 
generally, safe containers could be constructed, and charging 
stations established on all principal routes. 


,Rassian Water Power.—The Economic Review quotes 
from an article in the Norwegian Social-Demokraten referring 
to the great untapped natural resources of North Russia. It 
is remarked that the North Russian waterfalls have not been 
utilised to any extent, mainly owing to lack of systematic 
legislation. . They are situated chiefly in the provinces of 
Olonetz and Pomor, in the course of the rivers Kivats, Girvas, 
and Por-Porog. The coal shortage frequently makes itself 
acutely felt in Russia, and the mines in the Donetz region 
are by no means so inexhaustible as used to be assumed. It 
is, therefore highly probable that the North Russian water- 
power will play an important part in the subsequent electri- 
fication of the North and Central Russian railways. 


‘The Physics and Chemistry of Colloids and thelr 
Bearing on Industrial Questions.—The Faraday Society and 
the Physical Society of London are arranging to have a joint 
symposium and general discussion on this unportant subject 
next October. "The subject will be introduced by a brief 
survey of the present position of colloidal physics and chemis- 
try, and discussion will then follow on the following sub- 
divisions of the subject: Emulsions and Emulsification ; 
1 Properties of Elastic Gels; Cataphoresis and Electro. 
endosmose; Precipitation in Disperse Systems; Glass and 
Pyroeols; Non-aqueous Systems. , 

In spite of the importance of colloidal physics and chemistry 
in many branches of manufacture and of the intereat which 
the subject has aroused in recent years, much light remains 
to be thrown on. the nature of the manufacturing processes 
in which colloids play & part. It is hoped that the discussion 
will focus attention on some of these problems, and that its 
result will be to indicate lines of advance and suggest further 
researches, and that it will be fruitful not only in helping 
to. a fuller understanding of the laws of the colloidal state, 
but also in suggesting new applications for colloids: in the 
laboratory and in the works, 

The exact date and place of meeting, and further particu- 
lars will be announced later. In the meantime anyone 
desirous of using the opportunity of the discussion to bring 
forward experimental matter or theoretical considerations 
bearing on the above-mentioned branches of the subject is 
asked to communicate as soon as possible with the Secretary 
of-the Joint. Committee, Mr. F. S. Spiers, 10, Essex Street, 
London, W.C. 2. | $n CH 


CC 
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7 OUR PERSONAL COLUMN. 


The Editors. invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and indust Y, 
also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


— ————w — 


MR. W. McKILLoP, chief engineer of the Midland Railway 
Hotels Department, entertained at dinner the members of 
the staffs of Liverpool and Manchester, on July 15th, the 
occasion marking his departure for London on other important 
duties. Mr. McKillop has been with the Midland Railway Co. 20 
years. In 1918 he was called to prepare and arrange the electrical 
plant in the five Midland Hotela, for the members of the Peace 
Conference. Before taking up his position with the Midland 
Railway Cq, he was a sea-going engineer. His colleagues took 
the opportunity of presenting him with a gold watch. Mr. F. G. 
Makeham presided, and made the presentation on behalf of the 
staffs, : 


The Sunderland Town Council, after a long discussion, adopted 


the recommendation of the 1 Committee to increase the 
salary of the electrical engineer and general manager, Mr. A. 8. 
BLACKMAN, from £1,200 to £1,500 per annum. The voting was 
30 for, 11 against, with one neutral. The terms of Mr. Blackmai's 
appointment were varied so that three months’ notice instead pf 
six months’ notice may be given on either side. Many compli- 
mentary things were said regarding Mr. Blackman's work, and 
his high ability both as an engineer and a commercial maneger. 

The Times states that MR. ALAN A. CAMPBELL SWINTON, F. R. S., 
has been eleoted chairman of the Council of the Royal Sooiety 
of Arta. 

The Carlisle Town Council has increased the salary of Mx. SALT, 
electrical engineer, to £885 per annum, rising to £1,000 on April lat 
next, the latter sam to include remuneration in respect of all 
alditional duties imposed upon him as engineer for the proposed 
extensions. i ' 

The Manchester Daily Dispatch reports that two members of the 
Manchester University staff haze received appointments at Swansea 
University College. Dr. EpwARDS, Professor of Metallurgy at 
Manchester University, has been appointed to a similar position at 
Swansea at £1,250 per annum. Dr. Evans, Lecturer in Physics at 
Manchester University, has been appointed Professor of Physics at 
Swansea at £800 per annum. . , 

Mr. MAXWELL GARNETT has resigned the office of -Principal of 
the Manchester School of Technology. A Press report states that 
he has accepted the appointment of general secretary to the League 
of Nations Union. à 

Capt. F. RiscH (late R.E.) has resigned the position of special 
representative that he has held with the Edison Swan Electric 
Co., Ltd., since his demobilisation last year. : 

CAPTAIN E. I. Bax is to succeed the late Right Hon. Lord 
Downham as chairman of the Westminster Electric Supply 
Corporation, Ltd. 

LiEUT.-CoLoNEL GEO. G. EwrEg, D S. O., A. M. I. E. E., has now 
resumed his duties as sales engineer to the Metropolitan Borough 
of Stepney Elec ricity Supply Department, after an absence of 
almost six years on active service—five of which have been spent 
abroad in Gallipoli, Egypt, Paleatine, and Syria. 

Mr. LASCELLES PARRINGTON, A.M.LE.E, of Collins Street, 
Melbourne, whois Australian representativeof the ElectricConstruc- 
tion Co., Ltd., is at present in this country arranging for representa- 
tion out there on behalf of additional British electriodl and general 
engineering firms who are anxious to begin operations in the 
Australasian market. Communications may be addressed to him, 
care of the Electric Construction Co., Ltd., at Dashwood House, 
London, E.C. : M 

Captain JoRN Murr DoNALbsoN, M. C., M. I. E. E., has been ap- 
pointed engineer-in-chief to the North Metropolitan Electrio Power 
Supply Co.. in succession to Mr. E. T. Ruthven-Murray, who has 
accepted another appointment with the company. - l 


Obituary.—Mr. JAMES WEIR.—We regret to learn of the death 
of Mr. James Weir, who, in conjunction with his brother, fonnded 
the firm of G. & J. Weir, of Glasgow, from which business he 
retired many years ago. i a ci 


LEGAL. 


British THoMsoN-HOoUsTON APPEAL. 
In the Court of Appeal, before the Master of the Rolls and 
Lords Justices Warrington and Younger, on July 13th, the 
case of the British Ihoinson-Houston Co., Ltd., v. The Corona 
Lamp Works, Ltd., was heard upon the appeal of the plain- 
tiffs trom the judgment of Mr. Justice Sargant in the Chancery 
Division. ; , 

The action was brought to restrain an alleged infringement 
of the plaintiffs’ letters patent granted in 1913 for improve- 
ments in incandescent electric lamps, known as the half-watt 
lamps. | l l 

Mr. Colxrax, K.C., in support of the appeal, said Mr. Jus- 
tice Sargant had decided the issue of infringement in favour 
of the plaintiffs and upon the issue of validity his Lordship 
had found that the invention was novel and good subject matter 
as an invention of a high order of merit and of undoubted 
utility. It was also admitted that the specification was 
sufficient to enable anyone to whom it was addressed to put 
the invention into practice. It was also admitted that the 
specification’ Was framed bona-fide, and without ambiguity. 
Mr. Justice Sargant had dismissed the action solely on the 
ground that the specification did not sufficiently describe the 
actual ambit of the monopoly claimed. He (counsel) con- 
tended that the judge had looked at the invention from a 
wrong standpoint, and that the plaintiffs were entitled. to 
succeed as they had given to the world a lamp of remarkable 
efficiency. Hearing adjourned. 

Mr. Keriy, K.C., on behalf of the respondents, in support . 
of the judgment of Mr. Justice Sargant, contended that if 
the plaintiffs’ specification was looked at carefully, all it came 
to was that one got better results in a big lamp than in a 
little lamp; that was the whole story of the patent, and unless 
the plaintiffs could make out that '' large“ meant something 
they must fail. In the defendants’ view it was quite possible 
to take a filament which nobody would call large and run that 
so as to get a valuable light. NE 

Mr. Couerax replied on behalf of the appellants, and on the 
conclusion of the argumente, their Lordshipe reserved judg- 
ment. A MESS teque (9t s 
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~- NEW COMPANIES REGISTERED. 


 Mountrath Electricity Supply Co., Ltd. (5,024).—Re- 
istered in Dublin July 6th. Capital, 26,000 in £1 shares. To carry on the 
usiness indicated by the fitle. The subscribers are: H Franks, J.P., Wood- 
brook, Mountrath, estate agent (50); Dr. T. J. Nunan, Main Street, Mount- 
rath (60) ; J. Miller, Main Street, Mountrath, victualler (100); F. Wallis, 
J. P., Main Street, Mountrath (250); P. J. Delaney, Main Street, Mountrath, 
wine merchant (100); E. Gallagher, Main Street, Mountrath, wine merchant 
(100); P. Sheeran, Main Street, Mountrath, draper (29); T. Moloney, Market 
Square, Mountrath, draper (100). The first directors are not named. Secre- 
tary: TI. Moloney Registered office: Market Square, Mountrath. 


Wilson Lighting Co., Ltd. (168,917).—Private company. 
Registered July Yth. Capital, £1,000 in £1 shares. Tọ carry on the business 
of manufacturers of and dealers in mantles, burners, and all accessories for 
gas and electric lighting. The first directors are: Mrs. L. F. Wilson, 57, 
Summerfield Crescent, Birmingham; H. M. Wilson, 57, Summerfield Crescent, 
Birmingham. Registered office: 57, Summerficld Crescent, Birmingham. ` 


Bankside Finance and Industries, Ltd. (168,918).—Pri- 
vate company. Registered July 9th. Capital, £250,000 in EI shares. To 
carry on rhe business indicated by the title and that of dealers in and 
macagers of lands, buildings, and hereditaments, constructors of electric 
power stations, cold air stores, warehouses and shops, builders, builders’ 
merchants, contractors, timber merchants, engineers, electricians, restaurant 
and hotel proprietors, repairers of ships, barges, lighters, boats, and other 
vessels, dealers in wagons, horses, motor vehicles, engines and tractors, &c. 
The subscribers (cach with one share) are: J. B. Braithwaite, The Highlands, 
New Barnet, stock and share broker; J. C. Bull, Edenholme, Stevenage, 
Herts, director. The first directors are to be appointed by the subscribers. 
Solicitor: W. Morris, 17, Throgmorton Avenue, EC. 


Stella Lights, Ltd. (168,912).—Private company. Regis- 
tered July 9th. Capital, £100 in ls. shares. To sell the goods of the Stella 
Lamp Co., Ltd. The first directors are: G. W. P. Goodchild rmanent 
overning director and chairman), 23, Randolph Crescent, Maida Vale. W.; 
- H. Sowerby, 58, Maldon Road, Acton, .: M. H. Copeland, 20, St. 
James's Mansions, Muswell Hill, N. Secretary: E. W. Mayhew. Registered 
coffee: 17, Featherstone Buildings, Holborn, W.C. : 


Centropolis Public Works Co., Ltd. (169,015).—Private 
company. Registered July láth. Capital, £50,000 in £1 shares. To carry 
on the business indicated by the title. The first directors are; Comdr. Sir 
Arthur T. Dawson, Bt., R.N., 6, Great Stanhope Street, W. (director, Wm. 
Reardmore & Co., Ltd., &c.); Sir Thomas G. O. Thurston, K.B.E., 26, Court- 
field Gardens, South Kensington, S.W.5 (Vickers, Ltd., &c.); Licut.-Col. W. 
C. Symon, 52, Hans Mansions, S.W.3 (Vickers, Ltd., &.); G. P. Walford, 
50. Courtfield Gardens, South Kensington, S. W.5 (director Ferro. Concrete 
Ship Construction Co., Ltd.): L. H. G. Walford, Chessington Place, Esher, 
Surrey (Angio-Polish Steamship Line. Ltd.). Secretary: C. Nevinson. 
Solicitor: S. H. Hargrove, 16, Victoria Street, S.W. Registered office: 
Vickers House, Broadway, Westminster. 


Vulcan Arc Welding and Transport Co., Ltd. (169,005).— 
Private company. Registered July 13th. Capital, £10,000 in 1,000 founders’ 
ani 8,900 ordinary shares of £l each, and 2,000 employés’ shares of ls. 
each. To carry on the business indicated by the title. Ihe subscribers (each 
with one share) are: J. Jones, 83, Guther Street, Everton, Liverpool, motor 
mechanic; T. A. Gillam, 13, Markfield Road, Bootle, Liverpool, electric welder. 
The subscribers are to appoint the first directors. T. A. Morris signs as 
" director." Registered office: 2-4, Harrington Street, Liverpool. : 


Rickard, Wright & Dean, Ltd. (169,029), —Private com- 
pany. Registered July l4th. Capital, £4,500 in 4,000 10 per cent. cumulative 
preference shares of £1 each, and 10,000 ordinary shares of Is. each. To 
carry on the business of electricians, electrical and mechanical engineers, 
founders, smiths, machinists, manufacturers of and dealers in electrical wires, 
cables, and flexible cords, &c. The first directors are: E. Rickard, 5, Duck- 
worth Terrace, Bradford; W. H. Dean, 361, Lytham Road, Blackpool; A. 
Wright, 11. Fernbank Road, Undercliffe, Bradford. Registered office: 17, 
Neal Street, Bradford. 


Thames Valley Traction Co., Ltd. (168,948).—Registered 
July 10th. Capital, £75,000 in £1 shares. To take over the business carried 
on in Berkshire and neighbouring counties by the British Automobile Fraction 
Co., Ltd. The first directors are: S. E. Garcke, Wye Lodge, Belmont, 
Maidenhead, director British Automobile Traction Co., Lid.; L. M. Myers, 
2. North Gate, Regent's Park, N. W. 8, director, British Automobile Traction 
Co. Ltd.: W. Wolsey, Everley, Wickham Way, Parklangley, Beckenham, 
director, Thomas Tilling, Ltd. inimum cash subscription, 7 shares. Re- 
Kistered office: Bridge Street, Maidenhead. 


Kable Electrical Co., Ltd. (168,906).—Private company. 
Registercd July 9th. Capital, £2,000 in 1,000 10 per cent. cumulative pre- 
ference shares oí £1 each, and 2,000 ordinary shares of 10s. each. To take 
over the business carried on by F. N. Kennett at 4l, Jermyn Street, St. 
James's, S.W. 1, as the Kable Electrical Co." The subscribers (each with 
one share) are: F. N. Kennett, 41, Jermyn Street, St. James’s, S.W. 1, 
engineer: S. A. Curzon, 41, Jermyn Street, St. James’s, S.W. 1, engineer. 
F. N. Kennett is rmanent governing director. Registered office: 4l, 
Jermyn Street, S.W. 1. i 


British Electrical Winders, Ltd. (163,953).— Private com- 
pany. Registered July 12th. Capital, £1,000 in £1 shares. To take over 
the business of an electrical and mechanical engineer carried on by W. A. 
Hrmas at 17, London Road, Newbury, Berks, together with the rights 
connected with an invention for an ever-ready watch key and mechanical 
cycle horn designed by him. The first directors are: Walter Alfred. Hymas, 
17, London Road, Newbury, Berks.; Walter Albert Hymas, 27, Lower Anchor 
Strect, Chelmsford. Registered office: 17, London Road, Newbury, Berks. 


Magnesium Co., Ltd. 168,971) Private company. Re- 
gistered July 12th. Capital, £75,000 in £1 shares (60,000 ' A and 15,000 
* B h. To carry on the business of chemical manufacturers, metallurgical, 
manufacturing, and consulting chemists, manufacturers of magnesium an 
its alloys, magnesium and alkali chlorates, and metal salts of all kinds, ore 
smelters, metal manufacturers and workers, &c., and to adopt an agreement 
with the Magnesium Metal Co., Ltd., the Magnesium Chloride Co., Ltd., 
Electro-Chemical Development Co., Ltd., and E. A. Ashcroft. Ihe subscribers 
feach with one ordinary share) are: G. Reader, 35, Coleman Street, E.C.2, 
sita; W. A. Chadwick, 35, Coleman Street, E.C. 2. The first directors 
are: P. St. Clair Matthey, R. P. Sellon, E. Caillard, A. H. Barker, and 
E. A. Ashcroft. The first four named are nominees of the Magnesium Metal 


Co. Lid. The said company and E. A. Ashcroft have power to appoint |. 


other directors. Solicitors: Geo. Reader & Co., 35, Coleman Street, E.C. 


Hough Electric Motor Co., Ltd. (168,963).— Private com- 
pany. Registered July 12th. Capital, £2,000 in £1 shares. To carry on the 
business of electrical engineers, dynamo and electric motor makers, elec- 
tricians, Ke. The first directors sre:^ J. E. Hough. 12, Greenhill Avenue, 
Rochdale; J. K. Cotton, 309, Oldham Road, Rochdale; R. Ramsden, 2). 
Daresbury Street, Cheetham Hill, Manchester. Solicitor: S. Turner, Layland 
Chambers, Rochdale. | 


F. A. Norris and Dutton, Ltd. (108,936),—Private com- 


pics. Registered July 10th, Capital, £40,000 in £1 shares (20,000 preference). 
To carry on the business of mechanical, heating, ventilating, lighting, and 
power plant engineers, &. The first directors are: F. A. Norris (chairman 
and permanent controlling director), West View, Red Post Hill, Dulwich, 
SF. 9]; and . W. Dutton, 61, Goldhurst Terrace, Hampstead, N.W. 6. 
Registered office: 11-12, St. Andrew's Hill, E.C. 4. 


. charges in accordance with their needs. 


OFFICIAL RETURNS OF ELECTRICAL : 
2 coMpAN IEC... 


Lithanode, Ltd.—F. A. Bell, of Billiter House, Billiter 
Street, E. C., as receiver on June 28th, 1920, under powers contained in 
instrument dated December 18th, 1919. N 


Riglite Manufacturing Co., Lid.—Particulars of £1,000 
debentures authorised June  1Bth, 1920, whole amount issued. Property 
charged: The company's undertaking and property, present and future, 
including uncalled capital. No trustees. » E EE i 


T. and J. Jackson, Ltd.—J. Bracher, of 134, Hindes Road, 


Harrow, as receiver or manager on June 19th, 1920, under powers contained 
in debentures dated July 9th, 1918. 


Tranmere Engineering Co., Ltd.—Satisfaction in full on 
July 8th, of mortgage dated January 3lst, 1920, securing £600. t 


Merthyr Electric Traction and Lighting Co.,. Ltd. 
(57,908).—Keturn dated May llth, 1920. Capital, £100,000 in £5 shares (6,000 
preferred and 14,000 ordinary), 6,000 preferred and 8,000 ordinary taken up. 
£70,000 paid. Mortgages and charges £48,400. s 


W. Lucy & Co., Ltd. (51,908).— Return dated April 2nd, 
1920. Capital, £15,000 in £10 shares (250 preferred and 1,250 ordinary), 250 
preferred and 1,080 ordinary taken up. £10,810 paid. £2,490 considered as 
paid. Mortgages and charges £550. 


Mirrlees, Bickerton & Day, Ltd.— Return dated June 18th, 
1920. Capital, £350,000 in 21 shares (255,000 ordinary and 100,000 per 
cent. cumulative preferred), 249,430 ordinary and 60,000 preferred shares 
taken up. £280,839 paid on 230,930 ordinary and 50,000 preferred, leaving 
£91 in arrears. £18,500 ordinary shares considered as fully paid. Mortgages 
and charges £21,111 14s. 11d. 


Woodbridge & District Electric Light Co., Ltd.—Issue on 
June 25th, 1920, of £7,420 debentures, part of a series already registered. 


Anglo-American Telegraph Co., Ltd. (2,891C).—Return 
dated June 18th, 1920. Capital, stock £7,000,000 and £376,340 ordinary 
stock, £3,311,830 preferred ordinary stock and £3,311,830 deferred ordinary 
stock. All stock taken up. £600,000 paid. 26,400,000 considered as paid. 
Mortgages and charges nil. ` i i 


Bastian Meter Co., Ltd. (53,304).—Return dated May 6th, 
1920. Capital, £20,235 10s. in 68,942 ordinary shares of 5s. each and 3,000 
preferred shares of £1 each. 2,011 preferred and 39,672 ordinary taken up. 
£3,082 10s. paid, including £3 10s. paid on shares forfeited. Mortgages and 
charges nil. - 


West Coast of America Telegraph Co., Ltd.—Return dated 
June Ist, 1920. Capital, £232,520 in 33.008 ordinary shares of £2 10s. cach, 
and 100,000 preferred shares of £1 cach. 45,008 ordinary and 100,000 pre- 
ferred shares taken up. £100,020 paid on 8 ordinary and 100,000 preferred. 
£112,500 considered as paid on 45,000 ordinary. Mortgages and charges nil. 


West India & Panama Telegraph Co., Ltd. (11,116).—Re- 
turn dated June 9th, 1920. Capital, £2,445,630 in £10 shares (34,563 first 
preferred, 10.000 second preferred, and 200,000 ordinary). 34,563 first preferred, 
4,669 second preferred, and 88,321 ordinary taken up. £1,275,530 considered 
as paid. Mortgages and charges £79,600. i | ; 


CITY NOTES. 


The annual meeting was held on July 
Edmundsons’ 15th, at Winchester House, E.C. Mr. 
Electricity P. D. Tuckett, who presided, referred to 
Corporation, Ltd. the Bil] which the company introduced into 
| Parliament last autumu for regu ating their 
He said that ıt pro- 
vided for increase of their maximum rates to 1s. 2d. per unit, 
with a sliding scale regulating the return on capital in, ac- 
cordance with the rate charged. They believed that - tariff 
would have proved to be an entirely equitable one. All their 
costs had long since doubled, and were now all but trebled; 
their coal and wages bills alone having increased by £65,000 
last year, following on an increase of p £50,000 the pre- 
vious year, whilst for the current year they were already 
faced with an additional burden of £80,000 on those two 
items, bringing the total increase since 1914 up to- over 
£250,000 per annum, quite apart from the heavy increase in 
rates, taxes, repdirs, and ‘all the other items of cost. Those 
figures were exclusive of the Lancashire Power: Oo.,- and 
represented merely the increased price per ton and the-in- 
creased rate of wage per man, and not the total increases, due 
to increased output. Yet, in face of such increases, 10d. a 
unit was the highest figure to which they had been allowed . 
to raise their rates, and that only recently, and in a few: 
instances, whilst in some of their undertakings they were still 
limited to 7d. Most of the London companies, and many 
of the large provincial undertakings had found it necessary 
to double their pre-war rates of charge, and were now charg- 
ing 8d., although with their far richer and more densely 
populated areas, their large generáting sets, and their in- 
finitely larger outputs, they were in an incomparably better 
position to meet the present adverse conditions. Apart from 
summer time, the 48-hour week, and early shop closing, all 
legislative enactments which had seriously impaired the earn- 
ing power of the business, they, like everyone else, were 
mainly suffering from the diminished purchasing power of a 
depreciated currency. It was with regret that he had to 
report the rejection of their Bill. At the same time it had 
undoubtedly served a useful purpose in bringing home to the 
authorities the urgency of their needs, and he believed the 
Electricity Conunissioners were now taking steps to enlarge 
their powers, so as to be able to grant them more adequate 
relief. In the meantime they had been notified of their 
readiness to grant them immediate further relief within the 
e 
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imit of their existing powers, and they had accordingly 
EP applications which he hoped would enable them to 
charge substantially „higher prices in almost all cases as from 
the commencement of the current quarter. Proceeding to 
deal with the accounts, the chairman stated that with the 
approval of the Debenture Stockholders’ Committee they had 
arranged to issue at a net price of about 94, £75,000 64 per 
cent. notes, redeemable at par on February Ist, 1923, to meet 
their pressing capital reyuirements. Under the difficult cir- 
cumstances of the times they could not have expected to 
make a more satisfactory arrangement, however unsatisfac- 
tory it might be for them to have been compelled to resort 
to 50 extreme and costly an expedient. They had, however, 
no intention of succumbing without a vigorous atruggle to 
the short-sighted and grossly unfair treatment to which they 
had been subjected during the past two years, and he hoped 
it might not be very long before they saw a marked change 
for the better. In the meantime the paralysing depletion of 
their resources, at the critical period when every encourage- 
ment should have been afforded them to make good their 
war-time losses, and provide for the needs of the future, would 
inevitably compel them to restrict their commitments within 
the narrowest limits, thereby preventing their taking advan- 
tage of developments which might otherwise have been open 
to them. Now that the Electricity Commissioners had been 
appointed to advise the Government and Parliament, he 
' eincerely trusted they might look forward to a more enlight- 
ened and generous treatment. The gross profit was redu. 

by £2,773, and the net profit by £5,536. Owing to the com- 
pletion of the large Government orders on which they were 
engaged in 1918, the gross trading profit showed a drop of 
£1,300, but at £9,962 it still remained quite a gatisfactory 
figure. The net result of the year's operations was that they 


had a balance of £8,099, making, with the balance of £6,765. 


brought forward, an available total of £14,865, of which they 
recommended that £4,775 should be applied in writing off 
the discount and issue expenses of the three-year note issue, 
leaving £10,090 to be carried forward. It was deplorable that 
. they should be obliged to withhold payment of the preference 
dividend when with any semblance of fair treatment they 
ought to have been paying an ordinary dividend. In 1913 
and 1914 their net profits available for dividend exceeded 
£23,000, having shown steady expansion year by year down 
to that date, yet with their connections more than doubled 
they were now worse off than in 1909. During the war they 
were able and were content to bear their share of the common 
sacrifice, but that they should now be deliberately deprived 
of all return on their capital, and almost the means of carry- 
ing on their business, was flagrantly unjust, and they had 
every right to feel aggrieved at the callous indifference to 
their sufferings which had brought them to such a pass. As 
he had already said, he hoped, the relief for which they had 
been so long clamouring would shortly be forthcoming, and 
that they would then be able to go forward once again with 
the expectation of earning a reasonable return on their capital, 
for, unless they could, it was obvious that no further capital 
would be forthcoming for the development of the business. 
In the critical and anxious position in which they now stood, 
and in the present uncertainty as to the treatment which 
they were to receive, he hesitated to offer them any advice 
as to the value of their shares, but he thought it would be 
a pity if they were to allow the natural disappointment and 
discouragement of the moment to induce them lightly to 
throw away their holdings. The enormous increase in the 
cost of plant and buildings had greatly enhanced the value 
of the property, and it was only the artificial and unfair 
restriction of their rates of charge that prevented its produc- 
ing a satisfactory return. Frovided, therefore, they were 
given the right to charge prices commensurate with the 
increased costs to which they were now subjected, he saw 
no reason why they should look forward to the future with 
any less confidence than formerly. 


We were only able to refer briefly to the 


British report of this company in our last issue. 
Thomson- The directors state that the buildings and 
Houston machinery of the company at Rugby. 
Co., Ltd. Coventry, and Willesden were maintained 


in good condition throughout the vear. At 
Rugby a number of extensions were begun, but their com- 
pletion has been delayed by the various causes which have 
interfered with building operations generally. At Willesden 
a new building is practically completed, which will considerably 
increase the manufacturing facilities. During the year 1919, 
the company contracted to purchase a property at Blackheath, 
near Birmingham, which will hereafter be known as the 
company's Birmingham Works." It was not until early 
in June this year that questions relating to titles were finally 
arranged. The company has now obtained possession, and the 
necessary steps are being taken to make it available for manu- 
facturing purposes. The propertv consists of about 70 acres, 
on which are several very suitable buildings with an aggregate 
floor area of about 950,000 sq. ft. Plans are in hand for the 
erection of further buildings on this site. The profits for the 
vear, after deducting all expenses and charges other than 
interest on debentures and loans. and after making provision 
for estimated war taxation for the year. were £419,400, plus 
£150,863 brought forward, making £563,963. Of this, interest 
on debentures and loans absorb £134,230, and there is to be 


. minutes, and proxies were de 
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. Bombay Electric Electric Supply and Tramways Co 


appropriated for depreciations, reserves, and adjustments, 
£290,602, leaving £208,431 to be carried forward. The capital 
reserve account hag been increased from £245,555 to £251,772. 
The directors recommend that dividends be declared payable 
out of this reserve, free of further income tax, as followe: In 
full payment of the accumulated dividends on the preference 
shares, £210,000 (being £5 5s. per £10 share), and to the 
ordinary shareholders, £40,000 (being £1 per £10 share). It 
1s proposed to capitalise this £950,000 and to issue fully-paid 
ordinary shares to that amount to the shareholders. It is 
proposed to increase the share capital of the company to 
£4,000,000, of which £2,000,000 will be ordinary shares and 
£2,000,000 preference shares, both of the denomination of £1. 
each, and the necessary meetings have been called to effect 
this object. Of the 2,000,000 ordinary shares, 400,000 will 
replace 40,000 ordinary shares now outstanding of the par 
value of £10 each; 400,000 will replace 40,000 outstanding pre- 
ference shares of the par value of £10 each; 250,000 will be 
distributed in respect of the capital reserve account, as stated 
above. The balance will be issued as may be required. The 
preference shares will be entitled to cumulative dividends at 
the rate of 7 per cent. per annum. The total par value of 
debentures redeemed to date is £54,405, which leaves a net 
amount outstanding at July Ist of £157,595. The amount out- 
standing at December 31st, 1919, was £162,895. By a contract 
recently concluded with the International General Electric 
Co., Inc., which contract took the place of one previously 
existing between this company and the General Electric Co., 
of New York, the territorial and patent rights of the company 
have been extended and for a long period of years. Much 
closer relationships have also been established between this 
company and its sister company in France—the Compagnie 
Francaise pour l'Exploitation des Procédés Thomson-Houston, 
by acquiring a number of shares of that company. We have 
also acquired an interest in the Société d’Electricité et de 
Mécanique (Procédés Thomson-Houston & Carels) of Belgium. 
Several of the directors of this company are also on the boards 
of these French and Belgian companies. The directors have 
followed their usual practice of making reserves to cover risks 
in connection with bad debts and other contingencies. 


A scheme of arrangement by the Bombay 
was sanctioned by Mr. Justice Astbury iu 
the Chancery Division on Tuesday. Mr. 
Clanson, K.C., said although the scheme 
involved very large sums, it was of the simplest possible 
character. The company was a very old established one. It 
was incorporated in England to run a tramway undertaking 
in Bombay. For economic reasons—excess profits and double 
income tax probably had not a little to do with it—it was 
obviously to everybody’s benefit that the company should 
cease to be incorporated in England and become an Indian 
incorporated company, and the real point of the scheme was 
that in respect of each preference share of £10 in the com- 
pany three preference shares for 50 rupees in the Indian com- 
pany should be issued, and in respect of each ordinary share 
of £10, 5 of 50 rupees should be issued. Nine-tenths of the 
shareholders Were in Bombay, and meetings were held there 
and supplemental meetings in England, the minutes of which 
were telegraphed to Bombay and incorporated in the Bombay 
Med in England so as to 
enable English shareholders te vote at the Indian meetings. 
Counsel added that all the meetings in England and Bombay 
in connection with the scheme had been unanimous. 

His LogpsHiP: They always are if they wish to escape 


taxation. 


Supply & Tram- 
ways Co., Ltd. 


For the year ended March 31st (only the 
Ward and latter half of which period was under the 
Goldstone, Ltd. new company's working) the directors 

report that the net profit, after pro- 
viding for bad and doubtful debts, depreciation, salaries, 
commissions, directors’ fees, advertising, and all other 
charges, excepting income tax and excess profits duty, amounts 
to £33,147. Out of this has been paid to vendors, being pro- 
portion of profits to date of formation, £11,325; dividend of 
7 per cent. on the cumulative preference shares for the half- 
year ending March 3lst, and discount on shares amounting 
(lesg income tax) to £1,969; 7 per cent. on the ordinary shares 
for the half-year amounting (less income tax) to £1,348: 
income tax, £1,827; leaving a balance (subject to excess profits 
duty) of £16,678. It is propgsed to pay a further 4 per cent. 
on the ordinary shares, making 11 per cent. in all for the 
half-year, amounting (less income tax) to £770, to pay a par- 
ticipating dividend of 1 per cent. on the cumulative preference 
shares (payable with the September interim dividend), making 
8 per cent. for the half-year, amounting (less income tax) to 
£280, and to carry forward to next account, subject to excess 
profits duty, £15,627. ‘‘ Though it is not possible to state the 
amount to be paid for excess profits duty, the directors are 
satieed that there will be a very substantial sum carried 
forward after payment of this duty. The profit for the year 
under review, due to the increased turnover, substantially 
exceeds that of previous years. The moulders’, railway, and 
other strikes rendered it impossible to remove to the new 
works during last vear; good progress, however, is now being 
made in the new premises, where a number of Departments 
are running eatisfactorily. It is anticipated that the removal 
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will be complete by the end of the year. The demand for our 
manufactures and supplies continues to be eustained, and the 
works have booked & record volume of business ahead. In 
order to ensure regular eupplies of the internal combustion 
engines sold with our well-known ' Mercure’ electric light- 
ing plants, a controlling interest has been taken in the com- 
peny manufacturing these engines, which interest, we believe, 
apart from the value of obtaining preferential deliveries and 
terms, should provide satisfactory dividends. The unfair 
incidence of the increased excess profits duty, and the desir- 
ability of retaining resources for the financing of the enlarged 
volume of business offered, compel for the present the necessity 
of a conservative division of profits in the form of dividends." 


Mr. George Fuller, M.I.E.E., presiding 
at the first annual meeting, on July 14th, 
Electric Works, at Chadwell Heath, said that the results 

Ltd. had fully justified the union of the four 
companies. Some of the difficulties of the 
vear had checked their progress somewhat, but the work had 
been highly satisfactory and full of interest. The Ilford Cor- 
poration had not been able to supply them with aufficient 
power to keep their machinery going at full pressure, but 
that difficulty was being rapidly overcome. The moulders' 
strike had held up the delivery of their new machinery, and 
the difficulty in obtaining raw material had prevented the 
completion of the new buildings. until & quite recent date. 
Such circumstances had prevented full use being made of the 
extra capital received at the formation of the company. The 
vear had been largely & transition period, so that it had not 
been easy to earn large profits. After referring to the financial 
results of the year and the dividends (see Erec. Rev., July 
16th), the chairman referred to the activities of various de- 
partments of the business. In the primary battery depart- 
ment tbev had acquired during the year a verv valuable 
process; they had designed some batteries for wireless sets 
which thev believed would be extensively used. Their pro- 
duction of wires and cables had made rapid progress; the 
trade grew faster than they could keep pace with it. though 
thev were continually increasing their machinery. They had 
everv confidence thaf this department would grow into one 
of the largest and most important cable businesses in the 
country. The same remarks as he had used in regard to 
cables applied equally to accumulators. The miners’ lamp 
department would be increasingly important in the future. 
They had had large contracts from collieries during the past 
vear, and the future opened out with most encouracing 
prospects. The carbon department was making excellent 
progress; the orders for the product were more than their 
machinery could produce, and the orders for their carbon 
block, especially from manufacturers of motor tires, were 
alone a big item. The ebonite department was an interesting 
end growing one. Ebonite and ebonite boxes of all eizes and 
shapes were in constant demand. With regard to the future, 
he was filled with optimism. Speaking after long experience, 
he could not help thinking that notwithstanding all the 
great evolations in the science of electricity. the greatest 
development was still to come in the vast application of the 
science to the common wants of mankind. The demand for 
electrical material would increase by leaps and bounds, and 
fortunes would be made. Their own business was well 
equipped to meet euch a demand. and as their manufactures 
were essentials, they were bound to have their share of the 
work. The limit to their outnut would be fixed onlv by the 
amount thev could produce. They had more orders than ever 
before in their history, in enite of the fact that their óutnut 
to-day was more than double what it was a year ago. The 
further plant on order would enable them to considerably 
increase the present output. The balance sheet for the first 
vear of their operations had proved their ability to make 
mtisfactory profits. The speaker went on to refer to the need 
for further capital and the isene of £200,000 short term notes 
7 ner cent., free of tax). The new capital would assist in 
building up the business and meeting the heavy demands 
now made upon it. 


Fuller's United 


Rirmindham District Power & Traction Co., Ltd.—Mr. 
C. S. B. Hilton, presiding at the annual meeting on July 13th. 
eaid that after putting £10.000 to reserve, and paying a 6 ner 
cent. dividend on the ordinary shares they were carrying 
forward £4.354. The business had continned to be carried 
on under extremely difficult conditions. The total expenses 
reached E308 465. as against an estimated 245.000: the re- 
ceipts were £349,616. as against an estimated £353.000. Signs 
were not wanting that trade in the district wae beginning to 
fall in certain industries, and once that took place their 
receipts would be affected. as tramway receipts were a very 
good barometer of the condition of trade. 


Compania de Electricidad de Ja Provincia de Buenos 
Aires.— The directors report that the results for the year 
ended Julv. 1919, do not permit of the nayment of the pre- 
ference dividend. The net profit. according to the Financial 
Times. was £54,691. against £40,835 in the previous year. 
214.841 was recovered from the Compania Alemana Trans- 
atlantica de Electricidad. 


Gravesend & Northfleet Electric Tramways Co., Ltd.— 
Dividend 8 per cent. for 1919; £1,000 to reserve; £4,980 car- 
red forward. 


Pernambuco Tramways & Power Co., Ltd.—At the an- 
nual meeting on July 15th, Mr. W. Higgins said that the 
outcome of the year's working was an increase of approxi- 
mately £21,500 in the net revenue. After placing £23,000 to 
renewal and reserve, and providing for amortisation, and 
paying 34 per cent., free of tax, on the preference shares, 
£16,900 was to be carried forward. In all the circumstances 
this position was satisfactory. They had asked the Govern- 
ment for power to raise their rates. Coal which wae 33s. 
per ton delivered at Pernambuco in 1914, now cost at least 
£8 per ton. Nothing that they used had gone up less than 
100 per cent., and many things had risen 300 per cent. The 
cost of living had also occasioned an appreciable advance in 
wages. They hoped that the Government would consider 
their request reasonable. The tramways showed continued 
development, and the electric light and power branch had 
great possibilities. They were doing all they could to meet 
the demand. Their gas undertaking had resulted in a loss, 
but the number of subscribers to the telephone service in 
which they held the bulk of the shares, was increasing. 

Prospectuses.—Fuller’s United Electric Works, Ltd.—The 
list is to close on or before July 26th in an issue at par of 
£200,000 7 per cent., income tax free, short-term notes, 
repayable at 105 per cent. in July, 1925. It is stated that 
owing to the increasing demand for the company’s products 
the present high cost of raw material and the necessity for 
carrying heavy stocks, further capital can, for the time being, 
be profitably employed, and this issue of £200,000 is made 
to repay the bankers’ loan (£165,320), and provide further 
working capital. 

Messrs. Johnson, Matthey ck Co.—An issue of £250,000 in 
8 per cent. notes (seven years) is being offered at 971 per cent. 

Midland Llectric Corporation for Power Distribution.—This 
company is offering until to-day 250,000 ordinary shares of 
£l each, these including 120,000 shares held by the British 
Insulated & Helsby Cables, Ltd. 

Vickers, Ltd.—An issue of £1,500,000 7 per cent. seven-year 
notes has been offered this week, at 95 per cent. It is stated 
that the proceeds will be used for the extension of the busi- 
ness chiefly in connection with the electrical intereste of the 


company. 
Calcutta Electric Supply Corporation, Ltd.—The list is to- 
close to-morrow, Saturday, in an issue of £500,000 5 per cent. 
first mortgage convertible (registered) debentures, free of 
income tax. As explained at the recent meeting, capital is 
needed for the purpose of large extensions and other purposes. 
National Gas Engine Co., Ltd.—Interim dividend of 73 
per cent., less tax, on the ordinary shares for the half-vear. 
Stock Exchange Notices.—The Committee has 15 


„ in the following under Temporary Regula- 
tion 4 (3):— 
India- Rubber, Gutta- Percha & Telegraph Co.. Ltd.— 


750, 000 ordinary shares of £1 each, fully paid, Nos. 1 to 
750,000; 250,000 5 per cent. cumulative preference shares of 
£1 each, fully paid, Nos. 1 to 250,000. 

English Electric Co., Ltd.—146,036 6 per cent. cumulative 
preference shares of £1 each, fully paid, Nos. 552,529 to 
698,564; and 90,000 ordinary shares of £1 each, fully paid. 
Nos. 1,431,510 to 1,521,509. á ° 

The following are to be Officially quoted :— 

Brush Electrical Engineering Co., Ltd.—210,488 ordinary 
shares of £1 each, fully paid, Nos. 1 to 210,488. 

Stewarts & Lloyds. Ltd.—89,500 deferred shares of £1 each, 
fully paid, Nos. 1,700,001 to 1,782,500. 

Norwegian Electro-Chemical Works.—The report of the 
directors of the Norska Elektrokemiskverke, A.S., which 
covers a period of 15 months, ended with March 31st, 1920, 
deals at length with the work of the subsidiary undertakings 
in which the company is interested. It states that the ac- 
tivity of these companies, including hydroelectric works, ore 
and smelting works, engineering works, cellulose works, and 
trading companies in Norway, Finland, Russia, &., was 
greatly influenced by the difficult conditions in industry. It 
was necessary to write off 2,989,000 kr. on the Russian in- 
vestments, and including this sum the total amount written 
off was 9,500,000 kr.. of which 8,000,000 kr. was transferred 
from the reserve fund. The report mentions that an office was 
opened in London during the year. 

Barnsley & District Electric Traction Co., Ltd.—The 
Financial Times states that the dividend is 12 per cent.; 
£1,500 to reserve; £10,324 carried forward, subject to E.P.D. 

St. James's & Pall Mall Electric Light Co., Ltd.—Interim 
dividends at the rate of 7 per cent. per annum on the prefer- 
ence and 7 per cent. per annum on the ordinary shares for 
the half-year. : 


STOCKS AND SHARES. 


TUESDAY EVENING. 
THERE is a fair amount of investment business doing in most 
of the Stock Exchange markets, and throughout the House 
a steady tone prevails in spite of the holiday influence, which 
becomes more pronounced the closer that August approaches. 
It is said that people want to keep their money for holiday 
expenses, and for paying the additional railway rates which 
are threatened, but the etockbroker knows that in epite of 
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the adverse influences at work, there is a proportion of his 


lents who continue to put away money. Were it not for 
the new issues which come out so freely, prices of existing 
Investment stocks would most likely be standing higher. But 


16 18 impossible to expect any improvenzent in values eo lung 
t to pay 8 per cent. aud 


5 „ aaa an be bough 

ore, he talk of cheaper money is not unlikely to be 
realieed, &nd this should have à quickening ellect 1 85 prices, 
though if the Bank Rate were to be reduced, the general 
understanding ab present is that the banks would waintain 

ir present tight hold upon credits, and would refuse to 
provide the financial facilities which so many industrial cow- 
pemes and firms are in want of at the present day. . 

Of the new issues made within the last week, Fuller's 
United Electric Works, Ltd., offered at par £200,000 7 per 
cent. income tax free short-term notes, repayable at 105 on 
July 3lst, 1925. The cowpany was formed about 16 months 
ago to amalgamate four concerns, and the original business 
dates back to 1875. The profits of the companies are not eet 
out in the prospectus, but a dividend at the rate of 10 per 
cent. has been declared for the first year of the company 
ended March 3lst last. The security for the notes is well 
covered; the company offers a high rate of interest—taking 
redemption into account—for the money. 

The Midland Electrie Corporation for Power Distribution 
hae offered 250,000 ordinary shares of £1 each at par, being 
the balance of the company's authorised ordinary ghare capital 
of £400,000; there are also 200,000 7 per cent. cuinulative 
preference shares already issued. The ordinary shares may 
earn big dividends in the future, but the present-day investor 
requires, and receives, so many tempting offers that he louks 
for handsome returns from the outset. As, of course, this 
issue may provide. . 

Oalcutta Electrics 5 per cent. tax free debenture stock, at 
95, looks modest in the matter of yield compared with some 
of the other recent issues, but the security is admirable, and 
the right of conversion into shares is certainly valuable. The 
underwriting comission was 2} per cent. Bournemouth and 
Poole 74 per cents. are said in the market to have been taken 
only partially by the public. 

By all the storin that is raging at the present time round 
the question of railway fares, the Stock Exchange market for 
the stocks is scarcely disturbed. The rise in rates is bound to 
come sooner or later, according to the market theory, and 
from the merely financial point of view, it matters little 
whether the change is made a month earlier or later, although 
the over-tuxed father of a family regards it in a different light 
altogether. Metropolitans are a point higher at 22, and Under- 
ground Electric income bonds have started to recover from 
their heavy fall. The price has rallied to 564. In our price- 
lists we leave the dividend for 1919 as 4 per cent., but as 
the company hag passed the interim dividend in respect of the 

st six months, the yield, of course, is a blank for the time 

eing. 

Electricity supply shares show no changes at all, for the 
second week in succession. ‘There is, however, a fair amount 
doing in Westininster ordinary, and the shares are changing 
hands on the basis of 44-54. The market in City ordinary is 
still overhung by the small block of shares which recently 
came in, but which are steadily being disposed of at about 
21s. 6d. As soon as the parcel is finished, it would not be 
at all surprising to see City Lights recover to the extent of a 
shilling or two, because at the present price they are certainly 
cheap, and the financial position of the company is-sound. 
Brush Electrical Engineering ordinary shares are quoted for 
the first time as £1 shares, the price being 22s. 6d. Edmund- 
sons 6 per cent. chmulative preference changed hands the 
other day at 28s., and the 6 per cent. non-cumulative prefer- 
ence at half-a-guinea. 'The company's 4j per cent. debenture 
stock is quoted ex dividend, and can be bought at about 604, 
at which the return on the money comes to £7 8s. 10d. per 
cent. London Electric ordinary have been done this week at 
238. 9d., and the 4 per cent. debenture stock at 754. Many 
rises have taken place this week in the various dollar securities 
of the American utility companies. Changes of this gort are 
automatic, being made in accordance with the rate of ex- 
change, and having no necessary relation to actual business, 
which in the ordinary way is extremely limited in these 
stocks. Cities Service common has risen to 422, and the 
fractions are quoted rather less. Shawinigan Water 54 per 
cent, first bonds are 96, and the common shares 1254. Vic- 
toria Falls ordinary keep firm at 11s. 6d., and the preference 
are 18s, 3d. ex dividend. The 5 per cent. first mortgage deben- 
tures are attracting investors on the basis of 91, and there is 
little going on also in the 5 per cent. second mortgage deben- 
tures at about 97. Prices of these issues are better owing to 
the strength shown by the South African mining market, in 
consequence of this week's rise in the price of gold. 

The position in Mexico is etil uncertain, and, in conse- 
quence, the market in the various utility stocks is uncertain. 
Mexican Light preferred shares have gone back to 954. Mexico 
Tramway Common shares have receded to 183, but the bonds 
are 1 higher at 39. For the 6 per cent. second mortgage a 


seller obtained no more than 97 a few days ago. The last. 


time that these bonds received any interest was exactly six 
years ago, and the last payment on the company's first mort- 
gage bonds was made in September, 1914. 

Marconis are ex 3s. 6d. dividend, less tax, and 5s. bonus 
paid free of tax, the market valuing the net payment at 7e. 2d 
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r share. The price is a trifle lower allowing for this, at 8, 
and Canadiang have receded a few pence to 9s. 9d., but on 
the other hand, Marines touched 1 13-16 before going back to 
34s. 6d. The cable market is hard. Eastern Extensions re 
covered their dividend of 5s. and Eastern ordinary the 508. 
taken off the price last week. Globes, however, ex 14s. are 
lower 144. Western Telegraphs were, of course, ex dividend 
at the end of June. Chili Telephones improved to 61; 
Orientals are 1 better at 2 7-16. There is not much doing 
in the new shares, but Eastern Telegraph partly-paid are 
Hs., Eastern Extension £5, and Western 53. ‘The new Globe 
shares are about 54. ‘The fully-paid shares in each case stand 
about £8 higher, except in the case of Eastern Telegraph fully 
paid, which are £1 shares, now at 268. 

In the market for manufacturing ghares,. Cromptons are 
193. 6d. xd., and Edison-Swan have gone back a trifle to 
24s. 44d. General Electric ordinary at 308. Od. are also ex 
dividend, as are Telegraph Constructions at 2013. There is 
nothing much doing in this section, which is, of course, 
peculiarly susceptible to the competition from new issues. 
India-Rubbers are Bs. 9d. Rubber shares are no better, in 
spite of the confident prophecies being made as to the pro- 
bability of a rise in the raw stuff. It is said that a failure 
took place recently in New York, and the resulting realisation 
of the raw rubber involved hag caused the price to sag. Arma- 
ment shares are better. The recent weakness has been super- 
eded by a certain amount of support from the North, and 
the new issues of Vickers and Armstrongs had the unusual 
effect of making priceg better instead of operating in the other 
direction. 


SHARE LIST OF ELEOTRIOAL OOMPANIES. 
: Home ELECTRICITY COMPANIES, . 
"Dividend Prioe 


— N July 20, Yield 
1918. 1919, i 1920, Rise or fall, P. o. 


Che 85 Oro Ordinary = ce ‘ | T - 10 o a 
ar 88 T ee ee . = 
do. do. do Pret. ee 4 4 E 8 3 8 
Chelsea. e ee e 4 . e ee 8 [| — B 0 0 
on; of London 8B 18 1 — 8 17 10 
o. do. 8 per cent. Pref... 6 6 17/- ~ 113 
OountyofLondon .. ... .. 1 8 ~ 917 0 
do do. 6 percent, Pref. 6 6 — r 76 5 
Kensington Ordinary  . „ 6 7 4 — ^ 81.0 
London Electric ee * ee Nil 3) 11 — . 6 0 0 
do. do. 6 per oent. Pref... 6 6 8 — 10 0 0 
Metropolitan.. ee es 2 6 6 — 10 8 8 
do. 4 r cent. Pref, .. U 4 34 - — 8 9 0 
Bt. James’ and Pall Mall ..  .. 10 13 $ — B 16 10 
Bouth London 2 M „ 6 6 — 913 0 
Bouth Metropolitan Pref... ee 7 7 1 = 7 9 9 
Westminster Ordinary .. - B 120 — 915 7 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel, Pref, er. we. 6 79 — 7h 8 
do. Def, oo ee n là 17 apes 8 n 5 
Chile Telephone 6 6 + i *4 16 0 
Cuba Bub. Ord. ee e. eo q q — *8 4 8 
Eastern Extension .. ee eo B 10 1d xd +} 6 18 0 
Eastern Tel. Ora. 8 1 14 + 617 6 
Globe Tel. and T. Ord. .. Sa 8 10 lfixd = 6 18 0 
do. do. Pret, ee ee 6 xd — 7 1 2 
Great Northern Tel, 92 e 28 2 a — 10 4 8 
Indo-European . oe ee 18 10 B0 -— 8 6 8 
Marconi ee ee * ee 26 95 8;.xd — 8 6 8 
Oriental Telephone Ord, .. .. 10 12 2 + p *4 18 4 
United R. Plate Tel. : 95 8 8 7 — l4 4 
West India and Panama  .. 18 Nil la +b Nil 
Western Telegraph.. Ss s B . 10 15 — 18 
l i Home RAILS, 
Central London Ord. Assented .. & 4 443 — 819 9 
Metropolitan 2s x .æ. 1 t 22 + 518 8 
do. District E .. Nil N 15$ + i Nil 
Underground Electric Ordinary.. Nil Nil 18 — Nil 
do. do, A. -- Nil Nil 46 — Nil 
do, do. Income .. b é 564 +2 — 
FOREIGN Trams, ao, 
Ang!o-Arg. Trams, First Pref. .. Nil 535 Bixd + } 717 2 
o. do. 2nd Pref, .. Nil Nil 8 — Nil 
do. do. 6 Deb. ee 6 5 5% — 8 ll 0 
Brazil Tractions  .. Sé .. Nil Nil 474 +1 Nu 
Bombay Electrio Pref,  .. vs 6 18 — 410 0 
British Columbia Elec. Rly, Pfoe. 6 5 BCIXd — 8 17 0 
do. do. Preferrred 6 5 — 9 7 0 
o. o. eb. a E5 ^ 
Mexico Trams5 per cent. Bonds. ni Mi 89 5s 1 Nn . 
o. 8 per cent. Bonds.. Nil Nil 29 — Nil 
Mexican Light Common .. .. Nil Nt 14 — Nil 
do. Pre . ees ae Nil Nil 258 -— 2 wet 
do. lst Bonds.. . Nl Nil 48 — Nil 
MANUPACTORING COMPANIBS. 
Babcock & Wilcox .. jx „ 18 15 = 
British Aluminium Ord, ee „ 10 10 - 15 2 3 " - 
British Insulated Ord, on 124 15 133 — 8 5 6 
Callenders ee ee [y 95 15 1 & — 11 8 6 
» 63 Pref, ce ee ee 63 63 18/- — T 4 b 
Oastner-Kellner e 20 17 = 618 4. 
Crompton Ord. ee ee | ee 10 10 19,6xd 7 — 10 6 2 
Edison-Bwan, “A " T ee 10 10 1 x vus 8 40 
do. do. 6 per cent. Deb, ., 5 5 784 = 6.6 9 
Electric Construction ne .. 10 10 — 10 0 0 
Gen. Elec. Pref, sé 0 a. 64 64 18/0 xus 706 
H do, Ord. ee ee ee 10 10 BO/Exd — *$ 11 2. 
enley ce ese ` ees te 25 15 14 om 0 0 
do. 44 Pret.. ee ee [E $$ 43 — 5 18 6 
India-Rubber.. - ee «æ. 10 10 95/8 — 7 15 à 
Met.-Vickers Pret . — 8 2} — 713238 
Siemens Ord.. " ee LT ee 10 10 26/- — #7 18 10 
Telegraph Con. ‘a d „ 20 20 SO04xd —1 e$ 11 0 


* Dividends paid free of Incoine Tax. 
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NEW BLECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit partiowlars of new or improved devices and apparatus which will be published 


of sufficient interest, 


The One Lever Automatic, Telegraph Transmitter. 


A new automatic telegraph transmitter was demonstrated 
for the first time recently by Mr. F. S. S. WATES, of the 
Automatic Telegraph Co., 132, Charing Cross Road, W.O.2. 
The instrument has many interesting features, and has been 
designed particularly to enable pilots of aircraft to transmit 
definite wireless messages with a minimum of time and - 
trouble, thus doing away with the necessity of carrying a tele- 
graphist. The instrument may, of course, be applied to other 
than aircraft work, and its feature is that its operation entails 
no knowledge whatever of electricity, the Morse code, or 
telegraphy. Fig. 1 shows the outside as well as the inside 
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where it is interposed in the passage of the cold air entering 
the furnace door and passing through the bare, allowin 
combustion to continue. The whole of the clinker and sah 
can be removed in one operation, doing away with the 
necessity of moving the live fuel from one side of the grate 
to the other, and as a much larger body of fire ia left to start 
up with, the fall in steam pressure is reduced to a minimum. 
On an evaporation test a saving of 8.81 per cent. was made 
as a result of using a baffle-bridge furnace, which meant a 
reduction in coal of 150 tons per boiler per annum; the 
evaporation was also increased by 13. per cent. 

A valuable instrument that is made by the same firm is the 
'' boiler efficiency calculator." This device, somewhat similar 
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Fia. 1.—'' ONE LEVER" AUTOMATIC WIRELESS TELEGRAPH TRANSMITTER. 


appearance of the instrument, which weighs about 10 lb. On 
the face of the box is a plate engraved with 60 messages in 
three columns. All the operator has to do is to insert a plug 
in the hole corresponding to the message he wishes to trans- 
mit, and to pull down the lever shown at the eide of the in- 
strument. This winds up a spring which drives a clockwork 
mechanism, which in turn rotates a cylinder. A series of con- 
tacts arranged round the drum transmits in Morse the call 
sigh of the 5 and the eignal representing the 
message selected. every case the whole of the message is 
automatically repeated to make sure that it is received cor- 
rectly. All the 60 messages are in code, the meaning of which 
may, of curse, be altered to suit requirements. The call sign 
of any particular instrument is capable of easy alteration. It 
is not pro d to receive by wireless, but only to transmit, 
and the instrument described, which was exhibited at the Aero 
Exhibition, Olympia, takes the place of the Morse tapping 
key only, the rest of the circuit remaining the same as usual. 


The Gallagher-Crompton Baffle Bridge, and Boiler 
Efficiency. Calculator. . i 


The 5 particulars refer to a patent baffle bridge 
for steam boiler furnaces, which has been designed by 
‘Messrs. GALLAGHER & CROMPTON, of Romiley, near Stockport, 
with a view to facilitating the use of coke breeze and other 
low-grade fuels. The use of this bridge tends to materially 
ease the arduous labour of cleaning fires which is inseparable 
from the use of euch fuel. In addition to fulfilling the func- 
tions of an ordinary bridge, it assists the fireman to clean 
out quicker and without burning the fires down. In the 
ordinary way, cleaning out (burning down, removing clinker, 
and getting fires back to normal) generally occupies a con- 
siderable period of time. It can done in a few minutes 
with the baffle bridge, and, further, cold air is prevented 
from entering the flues during the operation; it, therefore, 
saves fuel and prevents loss of steam pressure during the 
process of cleaning out: The bridge is shown in fig. 24 with 
the fires in their normal position. As the gases are given 
off from the fire they are not suddenly restricted, as with the 
ordinary bridge, but a large combustion space is provided, 


the passage being more gradually restricted, and projecting 
blocks provided to assist in mixing the air and gases. The 
baffle forms an extended heat ‘radiating surface to assist 


combustion and radiate heat to the flue gases. Fig. 2B shows 
the position of the fires when cleaning out. The live fuel 
ie pushed back on to the baffle instead of being burned down, 


to a slide rule, is designed to facilitate the calculation of the 
thermal! efficiency and other data in connection with the 
running of boiler plant. By its aid the operator is enabled 
to find the factor of evaporation for any given conditions, 
without the use of tables, or arithmetical processes, by the 
simple movement of a scale and chart. A special feature is 
that this factor can be obtained either for saturated steam or 
steam superheated to any temperature within the usual 
limits; the eame simple movements only being required in 


Fie. 2. A AND B.—GALLAGHER-ÜROMPTON Boren Barrug 
BR Don. 


either case. The factor being obtained, the equivalent evapora- 
tion from and at 212 deg. F., and the efficiency of the plant 
can be worked out by moving a second sliding scale. us, 
by four movements of scales and chart, the efficiency can 
be arrived at accurately, without recourse to steam tables 
or mathematical formula. The increased efficiency due to 
utilising the waste heat in flue by the use of econo- 
misers, or that due to superheating the steam, can also be 
worked out. | | 
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A New Ignition Coil, 

Bearing all the appearance, externally, of a magneto but 
at the eame time employing the coil ignition principles, the 
‘* Magniter (fig. 3), pemg paced on the market by the VuLco 
MANUFACTURING Co., 397, Wightman Road, Hornsey, N.8, has 
a number of advantages claimed for it. In the first place, its 
design permits it to occupy the position of a magneto without 
alteration to the chassis. The body being composed of one die 
casting and etampings reduces the cost of production to half 
that of a magneto, and the weight to one-third. Revolving 


Fic. 3.—TuHeE ‘‘ MaaNITER." 


parts are mounted on ball-bearings, and it is stated that an 
efficient spark is given at any speed. The device is thoroughly 
waterproof and is easily timed. An additional feature is the 
thief-proof ignition lock which prevents starting until a key 
is inserted. The Magniter also provides a more convenient 
plugging point for an inspection lamp. 


An Electric Hair Cutter. 

A contributor in a recent article on Electrical Hair-dress- 
ing (Erec. Rev., May 7th, 1920, p. 580) stated that electric 
hair-cutting and shaving machines have not yet been intro- 
duced." We have now received a pamphlet from the 
COMMONWEALTH EDISON Co., of Chicago, describing an elec- 
tric hair cutter, operated by a small motor through a flexible 
shaft, which, we are informed, has been on the market for 
four years. 


The Oxford Portable Kinema Projector. 

In our issue of. August Ist last year and elsewhere we 
described a portable kinematograph projector outfit that has 
found an increasing sphere of usefulness in schools and for 
other educational purposes. A similar device, but one which is 
of entirely British manufacture, is about to be put on the 
market by the Oxford EDUCATIONAL FiLM SuPPLIES Co., Lin., 
of 316, Regent Street, London, W.1. The Oxford projector 
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Fia. 4.—THE ‘‘ OxrForD ” PORTABLE BIOSCOPE. 


will show a sharply defined picture 10 ft. by 7 ft. 6 in. with a 
throw of 45 ft., and a smaller picture depending on the 
distance between the screen and the machine. The device 
uses standard films, and ig claimed to be fireproof; it is simple 
to manipulate, and may be carried from place to place as 
easily as a bag. The whole of the apparatus is enclosed in 
a neat camera-shaped box (fig. 4) 20 in. by 19 in. by 7 in. 
in size, which is covered with leatherette: the whole outfit 
weighs only 94 lb. The mechanism, fig. 5, is in two 


on A.O. circuits, only 4.5 amps. pene require 


parte, and all hearings are of phasphor bronze; the motor 
will work on 90 to 110-volt D.o. circuits and up to 60 cycles 
i to drive the 
outfit. If the pressure is greater than 110 volts a small 
resistance is supplied. The incandescent lamp gives 800 C. p. 
from a single point of light. A simple attachment is fitted 
to the machine by means of which the picture can be stopped 
and held at the will of the operator. Whether the picture 
is stationary or not the cooling fan which is driven by the 
motor continues to function, and the speed of the picture can 
be regulated by means of a slide resistance in the motor 
circuit. A slide resistance is also provided to control the 
light given by the lamp, and if not central the picture can 
be racked by turning a screw on top of the case. The device 
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Fic, 5.—MECHANISM OF THE ‘‘ OXFORD ” BIOSCOPE. 


does not require a separate circuit, it may be plugged into 
any lamp socket and run off the lighting circuit. For the 
convenience of lecturers and others who wish to use still 
slides as well as films a lantern attachment is supplied, which 
can be attached to the machine’ or used separately. 
provide for places where no electricity supply is available 
the firm will supply a complete outfit, by which an ordinary 
motor car can be made to do all the work. The apparatus 
is easily detachable, and weighs 70 lb.; it consists of a dynamo, 
switchboard, governor to ensure constant supply, and the 
connection between the motor and the generator. The whole 
of the above apparatus is entirely of British manufacture, 
being made near London, and replacement of spare parts 
can be undertaken at short notice. 


The B. T. H. Pyrotip ” Electric Burner. 


The Pyrotip' electric burner hae been designed by the 
British TuoMsoN-HousTON Co., Lrp., Mazda House, 77, 
Upper Thames Street, E.C.4, to meet the demand for an 
economical and convenient means of lead burning, such as 
is necessary in the repair and construction of lead storage 
batteries and in other operations involving the welding of 
lead plates or strips. Essentially it consiste of an auto-trans- 
former by which the ordinary supply voltage is reduced to 
a suitably low pressure, and the current increased in the 
same proportion. 

Ffrom the secondary or low-voltage side of the transformer 
two heavy rubber insulated cables carry the current to the 
work. One cable terminates in a spring clip which is attached 
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Fic. 6.— B. T. H. PynoriP" ELECTRIC BURNER. 


to the metal close to the point where the burning is to be 
done. The other cable is attached to a holder with an in- 
sulated handle, containing a carbon electrode about 8 in. 
long. The carbon electrode, when the circuit is closed by 
applying it to the lead, produces an intense heat. One elec- 
trode will burn from 250 to 300 joints. The double conductor 
from the primary side of the transformer is fitted with a 
2-pin plug top or adapter, as desired, for connection to a 
wall socket or lamp holder. . 

" Pyrotip’’ electric burners can, of course, only be used 
on alternating-current circuits, the standard types being 
made for use on eupply pressures of 100-110 volts and 900-940 
volts, and for periodicities of 95-49 cycles and 50-140 cycles. 
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THE TRADE OF CANADA. 
[A Review of the Position by H.M. TRADE COMMISSIONERS.] 


A BULKY document* (Cmd. 720) of 204 pages has been 
issued containing a report by Messrs. F. W. Field and 
L. B. Beale, H.M. Trade Commissioners at Toronto 
and Winnipeg respectively, on the trade of Canada and 
Newfoundland for the year 1919. Detailed reports on 
the trade of Ontario and Western Canada are included. 

Naturally it is only in certain parts that the report 
is of direct electrical interest, but when so many eyes 
are turned towards Canada as one of the lands offering 
immense possibilities for the future, so full a review 
sliould be of special value to the adventurous and enter- 
prising. 

It is not surprising to read that given more stable 
political and social conditions than those obtaining 
at the beginning of 1920," the Dominion should achieve 
a degree of development far surpassing that achieved 
hitherto. It is remarked that with her vast resources 
Canada has reason to hope tbat in the difficult times 
ahead she will create sufficient wealth to liquidate her 
heavy burden of debt and to play a more important 
part in the world economy. Financial conditions, the 
exchange situation, natural wealth and income, the area 
and yield of crops, minerals, railways, and other matters 
are reviewed, after which it is pointed out that high- 
tension transmission bas been notably developed during 
the last few years, and has been one of the most impor- 
tant factors in the utilisation of Canadian water powers. 
There is a total of 5,940 miles of pole line for trans- 
mission lines of from 10,000 to 100,000 volts. — With 
regard to immigration, it is expected that agriculture 
will attract a greater number of people to Canada than 
any other class of industry. While the re-building of 
devastated portions of Europe will occupy the attention 
and give occupation to a large number . . . many with 
the wanderlust will seek a country where they may forget 
the scenes through which they have passed, and Canada 
will receive many of the most desirable of these. Only 
desirables will be admitted. Large numbers of an ex- 
cellent class of settlers are expected from the United 
States. 

There is a section of the report devoted to industrial 
conditions, and herein we find a good deal of informa- 
tion respecting the manufacturing developments that 
have occurred since 1914. Among others are the exten- 
sion measures taken by the Dominion Steel Corporation 
at Sydney, Nova Scotia, in anticipation of prospective 
developments. Notes on shipbuilding, pulp and paper, 
textiles, chemicals, and other departments of industry 
follow, as does also a section on export trade with statis- 
tics of exports for the seven months ended October, 1919. 
The rise in value of manufactured export goods during 
the war was due to munitions output, and the figures 
given since mark the altered conditions following upon 
the cessation of hostilities, but Canada is to-day an 
exporter of many manufactured lines as the result of 
industrial activities entered upon during the war, and 
these activities may be expected to increase. Iron and 
steel products represent one of the most important groups 
of importa, embracing as thev do everything from the 
raw ore, through semi-manufacturers, to machinery and 
hardware of every description. 

Mr. Field’s report on Ontario Province mentions 
Ontario as an attractive market for British manufac- 
tures, "more especially in the lines in which United 
Kingdom manufacturers have excelled for so long." The 
prospect of German and Japanese activity in certain 
departments is touched upon, and the larger operations 
which may be engaged in by the United States. The 
tendency of U.S. firms with trade connections in Canada 
is to establish separate units there, either branch works, 
offices, or agencies. The need for studying what patterns 
of goods are suited to the market is once more urged, 
also the necessity for supporting to the full Canadian 
agenta, when the right men have been appointed. It 


* H.M. Stationery Office, 1s. 6d. net. 


is thought that there is an opportunity for increased 
sales of machinery of various kinds, including air cum- 
pressors, hoisting machinery, mining equipment, textile 
machinery, and other lines in which British firms are 
specialists. Three of our weaknesses are said to be lack 
of sufficient local representation and active salesman- 
ship, failure to keep in constant touch with users of 
our machines, and inability to effect repairs and supply 
spare parts at short notice. It is suggested that uwuess 
we remedy these shortcomings the imports of Bruish 
machinery will become smaller, but the reader steuld 
see the report, and study it in detail, if he is interewted 
in this important aspect of trade expansion wark. 
Advice is given to shippers and principals of Brvtish 
exporting firms are recommended personally to visit the 
inarket; they will then understand better the difficufties 
of agents, and give them greater sympathy and support. 
Water power matters, of course, come in for treatment, 
but our readers have already had so much information 
placed before them in these pages in our references to 
the reports of the Hydro-Electric Commission, that we 
need not stay to enlarge upon that subject here. 

In considering the industrial outlook, the factors 
which have made for a high level of activity of la-e are 
enumerated, and they include orders for railway equip- 
ment, steel rails, European reconstruction reuuire- 
ments, road building, resumption of national works 
interfered with by the war, revival of building trades 
and mining industry, and general business and trade 
expansion. The principal uncertainties mentioned are 
possible labour demands, coal supply, and ocean trans- 
portation. There is a ‘‘ Made-in-Canada " movement. 
Several new industrial, trade, and engineering organisa- 
tions have been started. 

We quote the following references to electrical equip- 
ment and electrical appliances: — 


Electrical Equipment.—United Kingdom manufacturers have 
had difficulty in obtaining business in face of keen United 
States and Canadian competition, and on account of the differ- 
ence in standards. British equipment of the smaller types, 
such as motors and meters, has been sold. There is a grow- 
ing market for large water turbines and generators, ard the 
United Kingdom firms which propose to specialise in this 
work should be able to obtain some of the local business The 
principal competitors are the United States and Sweden. The 
following notes about electrical equipment may be of iaterest 
to United Kingdom manufacturers. l 

The enclosed type of switchgear is not used extensively in 
Canada. Experienced Canadian engineers state that it should 
be employed in works in which switchgear may be exposed 
to heavy or careless use by rough or inexperienced labour. 
The standard lines of small motor control gear and emrvice 
boxes (the latter of heavy cast iron) made in the United King- 
dom are regarded as too cumbersome to suit local prscwce. 

Transformer practice in the United Kingdom and ip this 
market are similar. The principal difference is that most 
all United Kingdom manufacturers use paper insulation om the 
laminations of the core. A somewhat crude method of beting 
fuses in pole type transformers is in use here a8 compared, 
for example, with that employed in Sweden, which embodies 
a regular control panel in the upper part of the case. There 
is no demand in the United Kingdom for pole transformers. 

Slip-ring motors are much more extensively used w the 
United Kingdom than in Canada. Canadian electrical en- 
gineers, who have a knowledge of British works. appreciate 
the finish and durability of motors made in the United King- 
dom. Some of the lines are expensive, but are undoubtedly 
worth the extra cost when compared with those made else- 
where. 

Electric meters of United Kingdom manufacture are sold in 
Canada and have a good reputation. The United Kingdom 
firms at present catering for this market exhibit considarable 
interest in their overseas customers. ue 

One of the problems of long-distance transmission systems in 
Canada is the low-power factor, and in this connection the 
vibrating phase advancer made in the United Kingdom ehould 
be of service. TM 

Electrical Appliances.—Ontario is an excellent market for 
all kinds of electrical appliances such as electric irons, wash- 
ing machines, stoves, heaters, grates, hot plates, toasters, 
chafing dishes, coffee percolators, house radiators, and desk 
fans. The present sales are substantial, but the demand is 
rapidly expanding. In some of these electrical lines parzicu- 
larly, firms in the United Kingdom should be able to are 
a satisfactory volume of business, if proper attention is given 


4 124 


«n. A 


THE ELECTRICAL REVIEW. 


[Vol. 87. No. 2,226, JULY 23, 1930, 


to local representation. Generally speaking, the finish of 
Canadian and United States appliances is superior to that of 
those from the United Kingdom. 

Local experte conaider that the best developed electric ap- 
pliance in the United Kingdom is the electric grate or fire. 
With an adequate sales policy, this line should be sold exten- 
sively in Canada. Several Ontario buyers have obtained 
samples of the British grates. 

The domestic electric cooking etoves made in the United 
Kingdom are not as attractive to the Canadian buyer as those 
made on this continent. The heavy cast-iron frame is not 
suitable for this market. The prices ruling in this market 
are from $100 to $150, which are considerably lower than the 
United Kingdom prices. The development in large electric 
cooking devices for factory canteens and public institutions 
is regarded by Canadian experts as notable. The prices of the 
United Kingdom manufacturers, in this instance, are generally 
lower than those of this continent. 

The system of concentric wiring being developed in the 
United Kingdom should prove of interest, in the larger sizes, 
to Canadian buyers for use in connecting electric ranges. 

There is a substantial and expanding market here for electric 
irons. The United Kingdom products are higher in price 
than the American, and the finishes are inferior. A much 
lower wattage is in use in the United Kingdom than in 
Canada. 

There is a substantial demand for porcelain electrical fittings. 
These were imported before the war largely from Austria. 
In view of the rapidly increasing use of electric current by 
Ontario these lines are worthv of serious consideration. by 
United Kingdom manufacturcrs. 


The main report by Mr. Field, from which we have 
quoted at length, is followed bv others from Mr. Beale, 
at Winnipeg, who deals with the trade of the Western 
Provinces, and from Imperial trade correspondents in 
Nova Scotia, New Brunswick, Quebec, Alberta, and 
British Columbia (Victoria and Vancouver). There are 
also a number of tabular appendices. 


UE 


ELECTRIC FURNACE DEVELOPMENT. 


AT the annual congress of the Society of Chemical Industry, 
at Newcastle-on-Tyne, on July 14th, à paper by Mr. D. F. 
Campbell, M.A., A. R. S. M., upon Recent Developments of 
the Electric Furnace in Great Britain” was read by Mr. 
Burton, in the absence of the author. . 

The writer said that in no branch of metallurgy had greater 
advances been made during the war than in the development 
of iron and its alloys, giving them materials of extraordinary 
strength and physical properties. Steel for aero-engine parts 
owed its power and lightness to the addition of small per- 
centages of metals, the aeroplane wire its strength, and 
bullet-proof steel its toughness to the addition of suitable 
alloys, such as those of nickel, chromium, molybdenum or 
manganese, and the electric furnace had been responsible in 
most cases, for both the reduction of those refractory metals 
from their ores, and the subsequent manufacture of alloy 
steel. 

Electric melting, he pointed out, had enabled them to use 
advantageously the vast quantities of steel turnings from 
shell factories. The remelting of nickel-chrome steel was a 
wasteful and most difficult process in all other furnaces, but 
the reducing conditions and absolute control of the electric 
furnace made it possible either to retain, or remove, at will, 
most of the chromium, and thus large quantities of a valuable 
metal were saved. The economic manufacture of stainless 
steel had been rendered possible only by the electric furnace 
which was required both for the preparation of the refined 
ferro-chrome and steel melting. 

In 1914, the power used by electric furnaces in Britain, 
excluding those used for aluminium, was probably less than 
6,000 H.P., but on the dav of the armistice the total was in 
excess of 150,000 m.P. The production of electric steel had 
reached a total of more than 200,000 tons per annum. The 
manufacture of large quantities of phosphorus by electric 
furnace methods was necessary during the war, and the 
excellent fused silica ware for laboratories and chemical 
works made with such remarkable success on the Tyne, was. 
perhaps, the most interesting example of the use of the 
electric furnace for fine work. 

Electric furnaces owed their value to their intense reducing 
conditions, as they utilised the only practical source of heat 
that did not require oxygen for its generation. 

The utility of the electric furnace did not cease at the 
end of the war. Shops equipped with electric furnaces for 
war purposes had been re-constructed, and were producing 
alloy steels. The manufacture of artificial graphite, a new 
industry to this country, had been established, and electrodes 
of & size and quality equal to the best in the world were 
being produced, and the manufacture of alloys and amor- 
phous electrodes was being developed along the lines of 
present requirements. The next immediate development 
would, probably, be the general application of electric smelt- 
ing to the treatment of complex zinc ores. 


On July 5th a visit was paid by the members of the Society 
to the works of the Newcastle Alloy Oo. at Rowlands Gili. 
Dr. H. Piele, chairman of the company, mentioned that the 
works were originally established to utilise eome of the 
waste heat from the adjoining coke ovens, which waa used 
to generate steam for the turbines in the generating etation. 
During the war the Ministry of Munitions had looked to the 
company to provide the whole of the country’s requirements 
of ferro-chrome. Since the war the company had been re- 
organised, and special attention was being given to the pro- 
duction of the low carbon ferrochrome used in the manuy- 
facture of stainless steel. Three large Heroult furnaces had 
been erected, and a plant had recently started at Blavdon 
15 the production of amorphous carbon electrodes for electric 
urnaces. 


THE ELECTRICAL APPARATUS 
OF CANADA. 


INDUSTRY 


(FROM A CORRESPONDENT.) 


It is, of course, well known that the Dominion of Canada is 
in the forefront of those countries in which the utilisation of 
electricity, and particularly hydro-electric power, has been 
carried to a high degree of development, and information which 
has just been published by the Dominion Bureau of Statistics 
at Ottawa would appear to indicate that the manufacture of 
electrical apparatus has also reached important proportions in 
Canada, the requirements of the various electrical plants 
being very largely met by Canadian manufacturers rather 
than by importation from abroad. 

The information in question is contained in a preliminary 
report issued by the Bureau of Statistics and containing 
figures compiled for the year 1918, since which date there is 
little doubt that considerable progress has been made by the 
manufacturers in order to comply with the demands upon 
them in connection with the numerous developments of 
water power which are now going on all over Canada. In 
1918, however, there were in operation in the Dominion some 
68 plants for the manufacture of various descriptions of elec- 
trical apparatus. Of these 42 were in Ontario, 13 in Quebec, 
seven in Manitoba, three in British Columbia, two in Alberta, 
and one in Saskatchewan. The total capitalisation of the 
industry was $43,955.405, and some 8,863 persons were em- 
ployed at wages and salaries aggregating $8,456,705. The 
quantity and selling value at the works of all articles produced 
during the*year under review is given in the following table :— 


Belling 

value at 

Quantity. works. 
Dynamos, generators, and converters... 14,249 $1,503,448 
Transformers... iis TA uet . 193,904 2,291,874 
Switchboards, panel boards, and cabinets... — 990,898 
Motors, all kinds. 1928 T sae 115,111 2,727,673 
Storage batteries wee are „ . 262,514 212,624 
Primary batteries vus T ... 4,869,468 1,397,635 
Incandescent lamps... .. ... vis .. 3,601,288 1,525,198 
Incandescent lamps (number not specified) — 399,547 
Sockets, receptacles, bases, ze. — 415,855 
Electric lighting fixtures, all kinds ‘vs — 311,844 
Telegraph apparatus jv Oen ad — 71,230 
Telephone transmitters ... E ix 26,175 50,000 
" receivers. .« 56,750 95,000 
» interior systems... ... 46,478 444,000 
„ ` central switchboards ... ... $1 750,000 
: private exchange boards me 323 110,000 
Insulated wire and cable a — 5,154,984 
Electrical machinery, all other oe — 1,738,085 
Carbons m TI. eee eee eee —— 1,362,666 
All other miscellaneous products. — 8,492,843 
Total selling value. $30,045,399 


Canadian exports of electrical apparatus during the past 
fiscal year ended March 31st last amounted to only $301,992 
(of which $159,788 wag for batteries, telephone and telegraph 


apparatus, and $142,144 for electrical apparatus, £ 
provided for), which total is a decrease from eg dates in 


1918-19 and $2,166,961 in the previous year. 


not otherwise 


of 


dynamos, generators, and motors, however, increased from 
$1,917,861 in 1917-18 and $2,353,722 in 1918-19 to $3,020,742 
during the past fiscal year, when the figures were $1,976,709 
for motors and $1,044,039 for dynamos and generators, the 
business being almost entirely in the hands of United States 
firms. Incandescent electric lamps to the value of $1,935,016 
were also imported last year, nearly all from south of the 
international boundary line, and other importa during the past 
fiscal year included electric insulators of all kinds, $614,529; 
eockets, $149,748; telegraph instruments, including wireless 
apparatus, $114.034; telephone instruments, $653,517; trane- 
formers, $194,356; primary electric batteries, $194,833; electric 
storage batteries, $1,474,724: electric cooking and heating 
apparatus, $112,152; electric light fixtures or parte thereof of 
metal, $732,020; electric meters, $290.868: and electric appare 
tus, not otherwise provided for, $7,435,939. 
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VARIABLE-SPEED, SHUNT-WOUND D.C. MOTORS. 


Flash-over Tendencies and Iron Losses. 


A USEFUL analytical treatment of the flash-over tendencies and 
iron losses of variable-speed, shunt-wound D.C. motors is given by 
F. Niethammer in a recent issue of Elektrotechnik u. Maschinenbau, 
from which the following abstract is prepared :— 

The speed of shunt motors may be varied economically and over 
a range of 1:6 by varying the main field $, fig. 1, this being 
accomplished by varying the field.current I, = E/(R, + Rr). At 
the lowest speed no, the flux ¢ isa maximum, and so is the field 
current 1. (= EWR). At maximum speed u, the field is a 
minimum ¢,, and is produced by a field current 1,, == E/(B, + Br). 
Commutating poles w are generally employed to produce at all 


FId. 1. 


loads a voltage ¢w, compensating for the sum of the reactanee 
voltage e, and the cross-field voltage ed. which increase propor- 
tionally with the speed. At high speed à with weak main field and 
heavy load on the machine there is danger of flashing-over, owing 
to the high potential difference between commutator segments 
whilst between brushes of opposite polarity. Referring to fig. 2, 
the main field H in the air gap combines with the armature cross- 


a) 


b) 
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field R. to produce a resultant field E-, the maximum value of 
which is Hm. Then, neglecting the small ohmic drop, the 
maximum segment voltage is— 
em = (pla) X Hm X li X v x (z/K) x 10 ê ee () 

where 2 p = number of poles; 2 a = number of parallel 
branches; 4 = armature length in om., excluding air ducta; v = 
peripheral speed of armature in cm./sec.; z = number of armature 
conductors ; K = number of commutator segments. The same 
expression with the substitution of Bd for Hm gives the mean 
voltage per segment, where Ha = mean field strength per pole pitch 
between two sets of brushes. Ha is approximately equal to H, P/7, 


where H, = max. value of main field H; and p/r = pole aro/pole 
pitch. We have then— 

em = e X Hm/Ha = (2 p EJK) X Hn/Ba 
where E = terminal voltage. Again, Hm = H, + Hą; and 
(47/10) A1 +z = B, ĉas; and (4 2/10) Ap = Bei Sa,; where 
41 4 = ampere-turns per pole for air gap and teeth. Other 
relationshipa are :—Ap = A, P/r; A. = Ia 2/8 ap = armature 
ampere-turns per pole; I, = armature current ; a, (approximately 
equal to ae) is the addition to the reduced air gap 3 for the iron 
ampere-turns in the armature iron. 

There is obtained thence the important result :—Max. voltage 
per segment— 

em = (2p E/K) x [rlp + Adlai + x] wwe (2) 

As the speed is increased, A; + : becomes smaller, but A, 
remains oonstant at full load. 

In order that flashing be avoided, em may not exceed a maximum 
of 30 to 40 volta. Now, P/r is practically fixed at } to 1, and eqn. 
(2) indicates the following means of avoiding flash-over :—(«) 
Increasing the number of segments K; (5) Reducing the armature 
reaction Aa; (c) Increasing the field ampere-turns A; + 3. The 
risk of flashing is, of course, greater, the higher the terminal 
voltage E, but this factor is fixed in any particular case, 

Considering each of the means (a), (5), (c) above, the maximum 
number of commutator segments K is determined by the breadth 
of segment b = r D,/K, which must not be less than 4 or 5 mm.; 
and'by the commutator diameter Dy, which must be somewhat 
smaller than the armature diameter D, and must correspond to a 
reasonable peripheral speed (preferably below 20 to 30 mjseoc.). 
The armature reaction A, increases with the number of segmenta K 
as the number of turns per segment is reduced, thus the two effecta 
neutralise each other to some extent. We have A, = 7 A/2, where 
A = I, Z/2a * D = ampere-conductors per cm. of periphery (As). 
Thus A, cannot be made as small as one chooses, because A must be 
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200-300 if the machine is to be an economical design. Finally, the 
field ampere-turns A 14 3 is increased by using a long air-gap 6 
and high tooth saturation. Oonsiderations of stray field limit the 
gap length to 5-10 mm. 

The two main desiderata for variable-speed motors are thus a large 
number of commutator segments and a long air-gap. 

Mechanical means of reducing the risk of flashing are to under- 
cut the mica between segments (the undercut surfaces being 
lacquered) and to use from 1 to 2 mm. of mica between the 


segment, 

It should be noted that, owing to the armature reaction, the 
voltage Em (fig. 2) is considerably greater between the points c f 
than the terminal voltage E between adjacent brushesag. We 
have, in fact :— 

B = 2f x (z/2a) x | x X 10° X F, 
Fe being given by the area of g e dc b a, and Em = 2 f X (Zi2a)X 
lir X 107° X Fn when Fm = area FR ed c. Hence :— 


Em / E = Fm/Fe T sis e. (8) 
In fig. 2 the surfaoe integrals 


from « to f, thus including both the terminal voltage E and the 
maximum voltage Em. 

Taking Hq, = m H, and Bq) = Hav we have, if the Hr — curve 
(fig. 2) be built up of straight lines :— 

Em /K = 1/2 + 1/2m + (7/2 P) x (m + mje — 1) — m/2* ... (4) 

In the extreme case, when m = 4, v = 4, and P/r = 2/3 we have 
EUR = 3}. 

In other words, there exists between the points c f on the oom- 
mutator, more than three times the terminal voltage of the machine. 

The highest potential difference between segments is then: 
em = ea (1 + m) r = 74 ea where eg = mean potential 
difference between segments. 

The strong field distortion due to armature reaction causes con- 
siderable increase in the iron losses of the armature teeth and 


f Hx dz are taken successively 
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armature core, the flax distribution in the case of a 3-pole motor 
brio The expression for the iron losses in the teeth 
core is: 


w = f (on B's Vs + o'n B'x Vr) +f? A? (ew B?, Vs 
+ Ow B71 Vx) wae 888 C 

s ais the subscripts 2, & refer to the teeth and core, and 4, w refer 
to hysteresis and eddy currents respectively ; B = max. induction ; 
v = volume; f = n p/60 = frequency; A = plate thickness in 
mm.; and s, „ = constants of the material. 

On light load, , and Bx are proportional to H,, but on load they 
are proportional to Hm = 3) + Ha, hence the ratio of the iron 
losses P» on load to those Po on light load is (at given speed) :— 


y / ro [1 + (Gain) ... ee .. (6) 


The iron losses at full load with weak tield may easily be from 10 
times as great uson light load. 
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Eqn. (5) may be written :— 
Pn T „ = (en f£ + Cw f ?) (H; + Bay aoe (7) 

Then, H, being the field corresponding to the lowest speed fo 
and the maximum speed $, being N Ro. it can be shown that (with 
Hq, = m HI at the lowest speed; cùn = cf; m = 4; and à = 6) :— 

P'a P'o = 9 approximately, 

i.e. at full load and maximum speed, the iron losses are nine times 
as great as on light load at minimum speed. Similarly, the ratio of 
the iron losses at fullload and maximum speed to those at full load 
end minimum speed is (in the above case) about 42 : 1. 
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FIG. 5. 


This means that if the iron losses are 3 per cent. at the minimum 
speed, they increase to 13 per cent. at maximum speed (on full 
load in each case), so that the motor efficiency falla from, say, 90 to 
80 per cent, 

Sinoe the armature reaction operates as an oscillation of double 
frequency 2 f, it would be more accurate to write eqn. (7) :— 


Ph + w = (cnf + Caf’) + 2 Ba” " (72) 


which corresponds to yet more unfavourable oonditions for the high 
8 


$ 


peed ^. 

In addition, the pole shoe loss is increased quite considerably at 
the higher speed, especially at the pole tip where the high 
induction Hg, is operative, Again, high values of Hy involve high 


tooth densities whioh, in turn, lead to high induction in 
the radial direction of the depth. i 


displacemen 

For all of these reasons, the heavy field distortion by the arma- 
ture reaction causes a serious reduction in the efficiency of variable- 
speed shunt-wound motors. 

There is, however, a very simple means of compensating for tbe 
armature reaction, eliminating its injurious effects, and preventing 
flashing-over: This is accomplished by fitting cross-ooils, as in 
fig. 4. The compensating ampere-turns Ac are made = A, = A, P/r 
(fig. 5). In addition, one adds to the interpole ampere-turns 
Aw 80 that A. + Aw = 1.2 to 1.3 Ag. Then Bq, = D (approx.) 
and Hm = Ei, 80 that em is much reduced (see equ. (1). Eqn. (3) 
for the maximum voltage per segment then becomes :— 


em = ed X BHa = 2p E/k X 7/P ... — .. (8) 

In general— 

em = (2p|k) x E [r/e + (Ap — Ar Ah + r)]. . (9) 
and Mar desired condition Ap = Ae is fulfilled, eqn. (9) reduces 
to eqn. (8). 

The General Electric Co., of Schenectady, U.S.A., builds variable- 
speed, shunt-wound motors as shown in fig. 4, for outputs of from 
2 to 125 H.P., and states expressly that the losses are thereby reduced 
by 10 per cent. The heavy field distortion is avoided, the com- 


mutating poles prevent sparking at the brushes, and the oroas ooils 
eliminate flash-over. 


THE FARADAY SOCIETY. 


RESISTANCE OF ELECTROLYTES. 
At the June meeting of the Society an important paper was 
read by Dr. H. F. HawortH, who put forward a method of 
obtaining the true resistance of an electrolyte, by disentangling 
from its apparent resistance that portion of it due to electrode 
effects. The usual method of so doing is the well-known 
Kohlrausch method, by which alternating current is employed 
and the resistance of the cell balanced in the ordinary way 
with the Wheatstone bridge, using a telephone as indicator 
instead of & galvanometer. In the firet place, as pointed out 
by Dr. Haworth, true balance is never obtained in this way, 
and indeed it cannot be obtained except at one particular fre- 
quency. Secondly, the assumption that the electrode effects 
are eliminated by using an alternating current is an un- 


founded one, for in truth the electrodes act as capacities and 


introduce impedance into the circuit. 


The method deecribed consists in measuring the resistance 
and tbe capacity with a special bridge arrangement at two 
different frequencies which must be known. From the mea- 
surements obtained the true resistance—being that at infinite 
frequency—can be «calculated. Alternative methods are de- 
ecribed in the paper, and eo is the epecially-designed alternator 
used as the source of current, giving a true sine current at 
all frequencies up to 1,000, and the modified form of, Duddell 
vibration galvanometer used in the bridge. 

The results point to the fact that the resistance as measured 
consiete, as already stated, of the electrolytic resistance prope, 
and euperimposed upon that a capacity due, it is assunied, to 
a gas film interposed between electrodes and electrolyte. This 
film behaves like a leaky condenser, and its thickness an 
resistance depend on strength of electrolyte, temperature, the 
current flowing, and its frequency. If the impedance of the 
cell be plotted in correct phase relationship to the current 
through it for & number of different frequencies, the locus 0 
the impedance is a straight line cutting the current axis at 
the point of infinite frequency. The intercept on the current 
axis is the true resistance of the electrolyte, and this value 
is, of course, quite independent, of the frequency used in the 
measurements. 

In the discussion on the paper, Prof. PORTER doubted 
whether the variations in the apparent resistance of an elec- 
trolyte with frequency could be ascribed to variations in the 
thickness of the gae films on the electrodes. Prof. Porter has 
since given a generalised solution of this problem which shows 
that it is unnecessary to postulate any alteration of the film 
with frequency. Prof. PaRTINGTON thought the results might 
be explained as due to polarisation. The paper and discussion 
made it clear that the question is more complex than woul 


be imagined from the current text-book knowledge of this 
subject. 


TRE CONDUCTION oF ELECTRICITY THROUGH FUSED CAUSTIC 
Sopa. 


An experimental paper on this subject by Dr. A. FLECK and 
Mr. THOMAS WALLACE, with accompanying discussion, showe 
that many people's—be they chemists or physicists—ideas on 
conduction through fused electrolytes are even at this en 
of the day not &o clear as one would expect. The experimenta 
work of the authors of this paper is both timely and ul; 
they give us reliable measurements—made on a wor ecsle 
with laboratory precision—of the conductivity constants in 
fueed caustic soda, namely, epecifio resistance, variation w. 
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temperature, decomposition voltage, and so forth. They 
showed surprise, however, to the surprise of their critics, that 
the resistance between these electrodes was not quite constant 
when the distance between them e large com with 
their size, and they inferred that fused caustic did not 
behave exactly ae the dissolved salt—in other worde, did not 
obey Ohm's law on account of some residual electrode effect. 
This result would be of considerable interest if it were con- 
clusively proved, but Dr. Fleck did not succeed in convincing 
his audience that his anomalous results were not due to the 
comparative smallness of the containing vessel. 


ELECTROLYTIC CHLORATE FORMATION. 


The theory of the electrolysis of the alkali chlorides to yield 
chlorates and perchlorates has exercised the ingenuity and 
knowledge of electrochemists for the past twenty-five years. 
Mr. N. V. S. Knitts and Mr. H. PALFREMAN have approached 
the subject as practical manufacturers, that is to say, their 
theories are based on data obtained from large-scale electrolytic 
operations. It does not mean that their work is either rough 
and ready or unscientific. Indeed it is singularly careful and 
methodical, and it can be safely said that their present con- 
tribution to an important branch of applied electrochemistry 
is the most important made since the classic work of Foerster 
and Müeller. Apart from the value of the theoretical discus- 
sion, the data given in their paper will be of considerabe 
value to those responsible for the technical control of the 
processes under consideration. 

The experimental portion of the paper contained conduc- 
tivity measurements of the solutions of sodium chloride, 
chlorate, and perchlorate, such as they occur mixed in prac- 
tice: a dynamical etudy of the hyperchlorite to chlorite reac- 
tion; and a description of the determination of the resistance 
and electrode potentials of technical chlorate and perchlorate 
cells, For these results and“ a. discussion of the deductions 
made from them reference must be made to the full paper. 

On the theoretical side, the electrochemistry of chlorite for- 
mation was very clearly set out by the authors. When a 
solution of sodium chloride is electrolysed in a cell in which 
the two electrodes are close together, sodium hypochlorite 
is formed. It results from the liberation of chlorine at the 
anode, and its reaction with hydroxyl ions to form hvpoch- 


lorous acid, 
Cl, + OH’ = HOCI + Cl’ 


and a solution of chloride will at first evolve chlorine until 
there is a sufheient concentration of hydroxyl ions present to 
enable this reaction to proceed at the necessary velocity. The 
hypochlorite concentration will continue to increase until other 
reactions, electrochemical or chemical, which decompose it, 
have increased to such an extent that the rate of decomposi- 
tion is equal to the rate of formation by the current. The 
decomposition of the hypochlorite is attributed mainly to 
(1) discharge of hypochlorite ions at the anode with formation 
of chlorate and liberation of oxygen, 6ClIO=3H,0 = 2HCIO, + 
4HCL-30, and (2) reaction of hypochlorite irons with free 
hypochlorous acid to form chlorate, OCI--2HOCI « CIO , 4-2HCI. 

It will be seen that, since oxygen is liberated in reaction 
(J). the formation of chlorate by this process is necessarily 
attended by loss of efficiency, and it may easily be shown that 
the maximum attainable is 66.6 per cent. Moreover, there 
Is reason to believe that other reactions between the discharged 
hypochlorite ion and water take place which result in the 
liberation of an even larger quantity of oxygen, and that these 
Teactions predominate at elevated temperatures. The second 
reaction, on the other hand, is purely chemical, and involves 
ho loss of oxygen, and therefore no loss of efficiency. On this 
account it is the one selected for the production of chlorate 
technically. 

The authors proceeded to discuss the possible sources of loss 
of efficiency in the hypochlorite-chlorate transformation, and 
they arrived at the conclusion that it is due to the discharge 
of hypochlorite ions and at constant temperature proportional 
to their concentration. An equation was then developed to 
express the efficiency in terms of temperature and other 
controlling factors, and finally reference was made to methods 
designed to keep up the efficiency by maintaining hypo- 
chlorons acid concentration. 

The reactions leading to perchlorite formation were similarly 
dixussed. Tt would take us too far afield to go into 
the somewhat complex processes involved. Suffice it to sav 
that the authors’ experiments support generally Oechsli's 
theory that the perchlorite is formed as a result of chlorate 
lon discharge at the anode, but that the actual reactions which 
take place are the following :— 


( 0,C1— +0010, —0.CI — 0 —0C10,. 
(2) 0,01-0—0 —CI0,-- HOH = 0,01 —O — H 4- O,CIOIT. 
(3.) -0,010—0— HO,CIOH. 


An understanding of this mechanism leads to a discussion 
of the factors that determine the technical efficiency of the 
Process and the amount of energy absorbed. 

Among other papers also presented at the same meeting 
were the following :— 


“The Measurement of Electrical Conductivity in Metals and 
Alloys at High Temperatures," by Mr. J. S. HAUGHTON. 

„Sorption of Iodine by Carbon," bv Mr. J. B. FIR. 

" Electrolysis of Sodiuin Nitrate,“ by Mr. F. II. JEFFERY. 


ELECTRICITY SUPPLY AT SHANGHAI. 


THE annual report of Mr. T. H. U. Aldridge, M.LE.E., 
engineer-in-chiet and manager of the Shanghai Municipal 
Council Electricity Department, is always interesting; tew 
undertakings have progressed with such phenomenal rapidity, 
and in spite of his continued efforts to torestall the demand, 
Mr. Aldridge hae constantly been chasing j1t—mainly owing 
to the delays in delivery of new plant resulting from various 
causes. ‘Lhe new Kiverside power station, wuch was opened 
in 1913, was fully described in the ELECTRICAL KEVIEW ot 
November óth, 12th, and lyth, 1915; it then contained plant 
of 14,000 KW., in addition to the 6,000-kw. plant at Fearon 
Road, and the annual output was 50 million units. In Janu- 
ary, 1919, a 2O5,000-kw. Fraser & Chalmers- Vickers turbo- 
alternator was put to work, and the two A.E.G. 2, OO-K W. 
sets, repaired at Nagasaki, were restarted in the autumn. 
Both the 5,000-KW. A. E. G. sets again broke down badly 
during the year at a most unlortunate time, when another 
set was being overhauled. ‘The erection of a new 10,000-kw. 
Farsons set, and the first of two 198,000-kw. American sets, 
was commenced in 1919, and two trunk cables between the 
generating stations were put in operation at 22,000 volte, hav- 
ing previously been used at 6,000 volts. A 3,900-K.v.A. West- 
inghouse synchronous condenser was put into service, and 
its success in improving the power [actor led to the placing 
of an order for & duplicate machine. A G.E.C. 6, 500-K. v. A. 
synchronous condenser was also delivered. ‘he total generat- 
ing capacity at the end of last year was 38,600 xw., with 
46,000 KW. in course of erection. The maximum load was 
23,365 KW., and the load factor was 42.39 per cent. The 
total output was 102 million units, which is exceeded by only 
four Bntish municipal undertakings, none of which has a 
load factor of 33 per cent.; the output showed an increase 
of 18.6 per cent., mainly due to the power load. House 
service connections increased by 2,870 to 27,903; 108.75 miles 
were added to the overhead cable system, and 18 miles to 
the underground cables. Transformers installed in sub-stations 
increased by 16,000 KW. to 50,000 KW., and there were in all 
73 sub-stations and U pole transformer stations. Several 
large mills were connected, and many more are being built. 
The undertaking has 824 motors on hire, and a total of 2,093 
motors connected, of 33,000 H. p. Intensive industrial activity 
followed the cessation of the war, the full effect of which is 
still to be developed; the prospects of Shanghai as an im- 
portant industrial centre are exceedingly encouraging. The 
demand for hired heating and cooking apparatus exhausted 
the supply of radiators, of which 1,672 are in service, with 
79 cookers. 

The net profit for the vear, after providing Tls. 519,256 for 
depreciation and Tls. 442,152 for interest, was Tls. 386,326. 

Mr. Aldridge’s programme of extensions for the next three 
vears (dated December 22nd, 1919) contemplated a demand 
of 64,000 kw. in 1921 and 80,000 kw. in 1922. Unless two 
more 15.000-kw. machines were ordered very soon, he said, 
the position in 1921 would be as critical as in 1919. 

He recommended the extension of the power station during 
1921 with two 18,000-Kw. sets, making a total capacity of 
101,000 kw., together with two house turbines of 5,000 Kw. 
each; the safe load would then be 78,000 kw., and the esti- 
inated load 64.000 kw. In 1922 the whole of the A.E.G. 
plant would be removed, and the total capacity increased to 
122,000 kw. 

Orders have been placed for a good deal of plant, including 
eight boilers of 640,000 Ib. total normal evaporation per hour. 
of the B. & W. and Stirling types, B. T. H. 22.00- volt. switch- 
gear, and 40 miles of 0.2 sq. in. 22.000-volt. split-conductor 
armoured cable from the British Insulated & Helsby Cables, 
Ltd. Hitherto trunk feeders of 5,000 Kw. have been used. 
but in view of the greatly increased demand, feeders of 
7.500 K.v.A. are to be used in future. 

Mr. Aldridge expects to sell about 300 million units in 
1922, and to have a load factor, in a few years, of 45 per 
cent. 

Whilst he is in England he will call for tenders for two 
18,000/20,000-Kw. turbo sets, coal-conveving plant, and various 
other items. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.! 


Compiled expressly for this jóurnal by Messrs. Srrron-Jones, O'DRLL AND 
StepHens, Chartered Patent Agents, 285, High Holborn, London, W.C.. 


1920. 


18.244 Arrangement for excitation of continuous-current generators," F 
Krupp Akt. Ces. July 2nd. (Germany, January 6th, 1915.) 
18,235. ‘ Electrical welding electrodes." British Thomeon.Houston Co. 


(General Electric Co.). July 2nd. 


18.373. “ Cable conduits." F. J. Aubrev. July 2nd. 

18.387. Flectricallv-opcrated. switch machines and interlocking svstem for 
railways.” W. H. Simms. (General Railway Signal Co.). July 2nd. 

18,407.: '' Telephonographs " Telegraphon Ges. July 2nd. (Germany, July 


l?th, 1919.) 
18.412. Dvnamo-electric machines." H. .Charlet. July 2nd. 
18,430. “ Switches for electric bells, &c. T. B. Sharp. July 3rd. 
18.442. Electric welding apparatus." R. F. Woodburn. July 3rd. 


18,444. '' Electro-mechanica! starting and operating fram a distance." R 
Mautsch. july 3rd. (Beigium, April 10th, 1914.) 
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18,462. “Telephone exchange systems." Western Electric Co. July Sed. 
(United States, ber 29th, 1916.) 

18,486. “ Apparatus for electric transmission of motion." R. Joksch and 
K. Schember. July 3rd. (Austria, July llth, 1919.) 

18,492. “ Galvanic batteries or cells." S. Brydon and E. Cummings. 
July 3rd. 

18.508. Electric switches." R. J. Capener and A. V. Rose. July 3rd. 

18,544. “ Pendant electric light fittings." W. Broadbent. July 5th. 

18,587. Dynamo-electric machines." Electromotors, Ltd., and E. Green- 
halgh. July 5th. 

18,578. “ Incandescent electric lamps. 
(United States, February 14th, 1916.) l 

18,579. “ Illuminating attachment for retractors.” W. J. Cameron. July 
Sth. (United States, May 4th, 1916.) 

18,584. Electrical accumulators.” 
Co. July 5th. 

18.607. Electric signalling." L. de Forest. July 5th. 
April 17th, 1919.) 
wish * Electric lamps. A. Zöller. July 5th. (Germany, November 7th, 

18,027. ‘‘ Electrically inducing chemical action." W. J. Rickets. July 5th. 

18,641. ‘* Telephone systems." Western Electric Co. July Sth. (United 
States, June 14th, 1919.) , 

18,642. “ Method of coating metallic articles." 
July 5th. (United States, September 20th, 1916.) 


W. J. Cameron. July 5th. 


C. Saunders and Saunders Electrical 


(United States, 


Western Electric Co. 


18.643. Radio-transmission system." Western Electric Co. July 5th. 
(United States, October 2nd, 1916.) 

18.644. Telegraphic ciphering and deciphering mechanism.” Western 
Electric Co. July 5th. (United States, September 13th, 1918.) 

18,652 & 18,656. “ Radio-signalling." Radio Corporation. July Sth. 


(United States, January 6th, 1916.) 

18,653. “ Receivers of electrical oscillations." 
Sth. (United States, June 18th, 1914.) 

18,654/5. “ Wireless signalling apparatus." Radio Corporation. July 5th. 
(United States, April 5th, 1915.) 


Radio Corporation. July 


18.657. Wireless signalling apparatus." Radio Corporation. July 5th. 
(United States, April 2nd, 1915.) 
Radio Corporation. July 5th. (United 


18,658. Wireless telegraphy.” 
States, February 24th, 1915.) 

18,659. ‘* Receivers of electrical oscillations." Radio Corporation. July oth. 
(United States, February 25th, 1914.) 

18,660 & 18,664. '' Apparatus for radio-signalling.“ 
July 5th. (United States, February Ist, 1916.) 

18,661. “ Vacuum valve detectors." Radio Corporation. July 5th. United 
States, March 10th, 1917.) 

18,662. '* Vacuum valve devices." Radio Corporation. July 5th. (United 
States, March 10th, 1917.) 


Radio Corporation. 


18,663. “ Wireless signalling apparatus. Radio Corporation. July 5th. 
(United States, February Ist, 1916.) 
18,687. Electric switches.” Eureka Vacuum Cleaner Co. July Sth. 


(United States, January 18th, 1917.) 

18,690. Brush-holders for electrical devices." Entz Motor Patents Cor- 
poration. July 5th. (United States, October 18th, 1915.) 

18,691. “ Electric controllers." Entz Motor Patents Corporation. July 5th. 
(United States, July 18th, 1917.) 

18,702. “ Electric arc-welding apparatus.“ 
5th. (Germany, July 4th, 1919.) 

18,718. “ Electric steelyard weighing-machine." R. Joksch & K. Schember. 
July 5th. (Austria, July 8th, 1919.) 

18,726. Means for connecting electrical conductors.” 
July 5th. 

18,748/9. '' Sparking plugs." J. E. Temple. July 5th. 

18,751. “ Electric lamps for motor vehicles, &c. Soc. Générale d'Electri- 
cité. July 5th. (France, February 4th, 1919.) 

18,764. ‘* Electric lighting systems for automobiles.“ 
5th. (France, December 2nd, 1913.) 

18,797. Regulating transmission over electric circuits." Western Electric 
Co. July 6th. (United States, September 10th, 1918.) 

18,798. ** Telephone sub-station circuits." Western Electric Co. July 6th. 
(United States, September 9th, 1916.) 

18,799. Wireless signalling systems.“ 
(United States, December lst, 1915.) 

18,810. ‘* Electric-ignition plugs." Michigan Spark Plug Co. July 6th. 

18.831. Starting and stopping devices for electromotors of pumps, &c.” 
Hundt & Weber Ges. July 6th. (Germany, July 8th, 1914.) 

18,832. '' Electric relays." A. Orling and Orling's Telegraph Instruments 
Syndicate. July 6th. 

18,837. '' Galvanometer.“ 
February 2nd, 1918.) 

18,838. ‘* Line telegraphy.” Siemens & Halske Akt. Ges. July 6th. (Ger- 
many, December 18th, 1918.) 


Siemens-Schuckertwerke. July 


H. A. Whitehead. 


L. Renault. July 


Western Electric Co. July 6th. 


Siemens-Schuckertwerke. July 6th. (Germany, 


18,843. “ Insulating material and body composed thereof. Champion 
Ignition Co. July 6th. (United States, August 22nd. 1917.) 

18,844. ‘* Spark plugs." Champion Ignition Co. July 6th. (United 
States, September 25th, 1918.) 

18.845. Spark plugs." Champion Ignition Co. July 6th. (United 


States, November 22nd, 1917.) 

18,849. Portable electric welding apparatus.“ 
July 6th. (Germany, May 3rd, 1919.) 

18,860. *'' Electric ship compasses." Siemens & Halske Akt. Ges. July 6th. 
(Germany, December 16th, 1918.) 

18,861. “ Electric ship compasses.” Siemens & Halske Akt, Ges. July 6th. 
(Germany, December 9th, 1918.) 

18,883. '' Electric switches, &c.'" C. J. Margerison and F. J. Shenton & 
Co. July 6th. 

18.892. Electro-magnetic appliance for handling plates, &c." Colville & 
Sons and J. J. Inglis. July 6th. 

18,895. Devices for showing telephone numbers." O. T. Smith. July 6th. 

18,909. ‘* Electrical resistances.” J. Erskine-Murray. July 6th. 

18.910. High-frequency signalling.” Western Electric Co. 
(United States, March 3rd, 1916.) 


18.911. Telephone sub-station circuits." Western Electric Co. July 6th. 
(United States, August 27th, 1917.) 


Siemens-Schuckertwerke. 


july 6th. 


18.912. Telegraph ciphering and deciphering mechanisms.“ Western 
Electric Co. july 6th. (United States, December 4th, 1918.) 
18.919. Telegraph ciphering and deciphering mechanisms." Western 


Electric Co. July 6th. (United States, December 9th, 1918.) 
18,929. “ Sparking plugs." S. L. Collins. July 6th. 
18,938. “ Protective devices for electric alternating-current distributing 


systems." J. H. Bowden, H. A. Carney, Johnson & Phillips, and H. F. J. 
Thomson. July Gth. ne F 


18.999.“ Transmission of electric current impulses.” Petra Akt, Ges. für 
Elektromekhsnik. July 6th. (Germany, March 13th, 1919.) 


18,940. '' Receiving radio signals." J. L. Hogan. 


ly 6th. 
States, November 27th, 1916.) = 


(United 


18.957. Method for reducing overtalking and overbearing in ar MENS 
two or four wire circuits.” Siemens & Halske Akt. Ges. July (Ger- 
many, March 22nd, 1919.) 

18,958 & 18,959. ‘ Electric furnaces.” P. de Miles. July 6th. (United 
States, January 25th, 1918.) 

18,970. *' Inductors or field magnets for magneto-electric machines." C. 
von der Weid. July 6th. (Switzerland, June 12th.) 

18,977. “ Transformer of three-phase currents to constant direct current.” 

. M. Corbino. July 6th. (Italy, May 26th, 1917.) 

18.978. Dynamo-electric machines." C. Macmillan. July 6th. (United 
States, May 3lst, 1917.) i 

18.987. Vacuum fuse for electric circuits." F. Schröter. July 6th. (Ger- 
magr, January 29th, 1914.) , 

18,991. *' Electrical discharge valve.” F. Schröter. July 6th. (Germany, 
January 23rd, 1918.) 

18.992. Transformation of polyphase currents." O. M. Corbino. July 6th. 
(Italy, July 28th, 1917.) 

18,9998. W 


: ireless receiving svstems."’ E. H. Armstrong. July 6th. 
(United States, October 29th, 1913.) 
18.999. Electric discharge tubes." G. Seibt. July 6th. (Germany. 


October 24th, 1913.) 

19,004. ‘‘ Transformer for measuring electric currents." Compagnie pour 
la Fabrication des Compteurs et Materials d'Usines & Gaz. July 6th. (France, 
June 30th, 1919.) 

005. '' Transformers for measuring electric currents.“ Compagnie pour 
la Fabrication des Compteurs et Materiels d'Usines à Gaz, July 6th. (France, 
June 26th, 1914.) 

19.006. Rheostat-transformers with adjustable transformation ratio and 
phase difference," Compagnie pour la Fabrication des Compteurs et: Materiels 
d'Usines à Gaz. July 6th. (France, May 8th, 1919.) 

19,009. “ Electron discharge devices. General Electric Co. and M. 
Thompson. July 6th. i 

19,020, ** Galvanic batteries and electric lamps." R. Ziegenberg. July 6th. 

19,052. ‘* Electric pushes." E. A. Graham. July 6th. 

19,054. *'' Current motors." J. J. Rebman. July 6th. 

19,063. ** Modulation systems for wireless signalling, &c." Radio Com- 
munication Co. and J. Scott-Taggart. July 6th. 

19,068. '' Sparking plug, &c." H. F. Tierney and G. H. Ward. July 7th. 

19,080. Electric lamp controlling apparatus. F. E. Clipstone and 
Falksley, Ltd. July 7th. 

19,089. “ Combination wall plug and socket and pendant ceiling fitting." 
T. P. Pollitt. july 7th. 

19.004. Electric heating.” J. Lightfoot. July 7th. 

19,104. “ Pneumatically-operated electric switches.” F. Bushrod and W. J. 
Thorrowgood. July 7th. 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. ‘ 


21,276. '* Systems for driving hoists, rolling mills and electric locomotives.” 
Vickers, Ltd., C. F. Mackness and H. H. Broughton. December 19th, 1918. 


(144,742.) 
1919. 

827. “ Means for fixing a magneto brush-holder to a gear wheel. H. de 
la Valette. February 27th, 1918. (123.724.) 

4.029. Thermo-electric scale po W. H. Wilson. February 18th, 1919. 
(Cognate application, 18,612/19.) (144,757.) 

5,6011. “ Apparatus especially useful as relay, oscillograph, telegraph, tele- 
phone, automatic current or tension-regulator, and other arrangement sensitive 
to variations of electrical tensions." K. Rahbek and F. A. Johnsen. March 
6th, 1919. (144,761.) 

6.195. Electric heating units and methods of manufacturing the same." 
British Thomson-Houston Co. (General Electric Co.). March 12th, 1919. 
(144,767 .) 

6.342. Pressure-operated electric cut-outs.” 
Welch. March 13th, 1919. (144,777.) 

6,343. '* Electrical cut-outs.” H. Frost & Co. and W. H. Welch. March 
lSth, 1919. (144,778.) 

6.353. Supports or mountings for telephone receivers.” 
March 14th, 1919. (144,781.) 

6.366. Electric driving and controlling gear for planing- machines.“ 
Electromotors, Ltd., B. Longbottom, and E. Greenhalgh. March léth, 1919. 
(144,782.) 

6.641. Brush rocking-gear and terminal mechanism for dynamo-electric 
machines." H. D. Rohman. March 17th, 1919. (144, 800.) 

6,642. '' Holders for EN shades and the like for lamps." C. E. Adams. 
March 17th, 1919. (144,501.) 

6.654. Electrically-heated furnaces.” Morgan Crucible Co. and C. W. 
Speirs. March 17th, 1919. (144,902.) 

6,781 Galvanic batteries." G. & J. Oldham. 
(144,807.) 

10.716. Manufacture of lead-covered electric cables." A. Olier and P. 
Rousillon. April 30th, 1919. (144,841.) 

10,858. ‘* Means to be employed in the electric welding of iron, or steel, 
or alloys thereof." A. C. Hyde. May Ist, 1919. (144,842) 

11,483. '' Sparking plugs for internal-combustion engines.“ 
herd. May 8th, 1919. (144,849.) 

12.081. System of and apparatus for obtaining and utilising electric 
energy from a battery." E. L. Terrey. December 13th, 1919. (144,854.) 

13,005. Electric horns." D. V. L. Fellows. August 27th, 1919. (144,860.) 

15,476. Combined electric lamp and alarm clock." N. A. I. Neilson. 
July 3rd, 1918. (129,267.) 

18,436. '' Electric insulation testing devices.” 
August 26th, 1918. (131,879.) 

19,534. “ Electric lighting systems applicable to trains.“ 
August 8th, 1919. (144.914.) 

19,983. ‘ Electric switch mechanism.“ Electrical Apparatus Co. and A. J. 
Martin. August 14th, 1919. (144, 915.) 

27,530. ‘* Receiving arrangements for electric waves." Siemens & Halske 
Akt. Ges. June 18th, 1918. (135,177.) 

28,877. '' Sparking plugs for internal combustion engines." G. L. Delfosse. 
November 20th, 1919. (144,957.) 

29,056. '* Device for indicating the effective sparking condition or other- 
wise of the plugs of motor road vehicles." T. W. Paterson. November 22nd, 
1918. (144,958.) 

934. “ Spark plugs for internal-combustion engines." V. Joly. Decem- 
ber 3rd, 1919. (144,962.) l 
30.702. Electric bells." A. & J. Veron. December 8th, 1919. (144,964.) 


H. Frost & Co., W. H. 


E. T. Jones, 


March 18th, 1919. 


C. K. Shep- 


Dubilicr Condenser Co. 


P. Browne. 


1920. 
1.157. Electric hand.irons." B. H. Francois. March 12th, 1918. (187,846.) 
1.973. “ Controllers for electric railways operated by means of high-volta 


direct current." Akt. Ges. Brown, Boveri et Cie. January 21st, 1919. 
(138,107.) 


2.525. '' Magnet coils," Siemens Schuckertwerke Ges. October 19th, 1918. 
(139,342.) 
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Yon, EXXXVIT, 
No. 3227, : 
LONDON: FUBLISHIN G OFFICE, 
and Canad 


. 6d. per annum. ; Colonial 
York City. Toronto, ONT.: Wu. Dawson & Sons, LTD., 


a, £1 12s 
Telegraphic Address : 


LITHOLITE 
INSULATORS, Ltd. 


55 —57, Hackney Grove, London, E. 8. 
"Phone and Telegrams: Dalston, 592, London, 
FIREPROOF AND OTHER GRADES. 

EsTARLISHED NEARLY 20 YEARS, 


Birkby's “ELO” 


For all purposes for which moulded in- 
sulation is required specify ELO“ 
which is water, oil fireproof. 

„„ „„ „„ „ „ „ „ „ „ „ „ „ „ „ „ „ „ „ „ 


* BIRKBY & GOODALL, LTD. 
LIVERSEDGE, YORKSHIRE, 


WRIGHT Tel: : Motor. 
=< sa MOTORS. 


D. C. 


WRIGHT MOTORS, Ltd., HALIFAX. 


EVERY DESCRIPTION OF 


SMALL TURNED PARTS and CASTINGS 


for ELECTRICAL ENGINEERS. 
A. MORTON, 
6, Tenby Street North, Birmingham. 


BROOK 


INE, TWO and THREE-PHASE 


MOTORS. 
See Sup. 42. 


SWITCHGEAR 
ERNEST F. MOY, LTD., 


Manutacturing Electrical Engineers and 
vernment Contractors, 


SREENLAHD PLACE, CAMDEN TOWN, LONDON 


MICA & MICANITE 
TAYLOR & PETTERS, LTD., 


40, Hatton Garden, London, E.C. 1. 


"Phone: 
4575 Central. See Page ii. 


MOTORS. * DYNAMOS. 
VICTORIA DYNAMO & MOTOR Co. 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
"Phone: Gerrard 1245. 


Advertisement Index, see page xxxvi. 


yw Me 


JULY 30, 1920. 


4, LUDGATE HILL, E.C. 4. 


and Fore 
C Panis: BovvEAU 


evt and Poy v 


e MOTORS. 


T. HARDING CHURTON & CO., LTD., 
Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker : 


FRANK GILMAN, 
8, Westfield Road, BIRMINGHAM. 


Bee Advertisement this week. page xxxvil.- 
“EMPIRE” 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED, GLASGOW. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C. : 
Works: NORTH WOOLWICH, LONDON. &. 


TELEPHONES & CABLES 


Bee Advertisement last week. p. vi. 


CONNOLLY'S (BLACKLEY), Lo. 


for 
WIRES AND CABLES, 


See A4vartisement this week, p. fii. 


WHITE 
€lectrical Instrument Co., Lid. 


2, 4 & 6, GLOUCESTER ST., 
CLERKENWELL, LONDON, B.C. I. 


Phone 
City, 8660. 


ELECTRIC MOTORS. 


One, Two and Three- Phase. 


Wire: 
Voltograph, London, 


BRITTAIN'S ELECTRIC MOTOR Co. 


(Late Langdon-Davies Electric Motor Co.), 


110, Cannon Street, London, E.C. 4. 


INSULATING 
-- BEADS -- 


Immediate Delivery. 


HOLDER-HARRIDEN LTD., 2. 


Bagistered at G.P.O. as a Newspaper and 
l Canadian Magasine rate of Postage. 


! 
Gre . -` 
E 
M. 


NES e NG 
A KE CENEO EEE 
. 2 72 mal fm SS 7 


SUBSURIPT 1UN Kaltes, costae Kree: United 
, £2 1s, 6d. per annum. es Tonk: D. Van NOSTRAND Co., Park 
ambers. & CHEVTLLET, Librairie, Etrangére, [^N Rue de la 


" Ageekay, Cent., London." A B C Code. Telephone Nos. City 997; Central 4425 (FAitorial only), 


SHURTON 


Place, New 
Banque; 


CABLES IN THE 
MAKING. 


. See page xi. 


Better then Rabber, Leather and Gutta-Percne.. 


DERMATINE CO., Ltd.. 
Neate St., London, S. B. 


SHUNT REGULATORS. 
MOTOR STARTERS and all classes of Resistance Werk, 


REPAIRS z MOTOR STARTERS, 


THE SOLENOID REGULATOR CO. 


/ HIGHGATE SQUARE, CAMP HILL, 


Midland s BIRMING HAM... Pivusa abend 


MAVOR & COULSON, Ltd., 


 GLASGow. 


MOTORS, DYNAMOS. 
SWITCHGEAR. 


ELECTRIC MOTOR 
WA od 


REPAIRS. 
H. DUNN & SON, 


ARMATURE 


, Newington Causeway, 
LONDON. 8. E. 1 


RAYNER & HEALD, LTD., 


DUKE STREET, DERBY. 


TWO & THREE-PHASE 
see page xxv, MOTORS only. 
UNITED ELECTRIC 


FU LLER’ WORKS, LIMITED, 


MANUFACTURERS OF 
ACCUMULATORS BATTERIES 
WIRES & CABLES CARBONS, &c. 

WORKS: ^ e» tec coe HEATH, ESSEX, 
eneral Sales Offices 


IDDESLEIGH HOUSE, Caxton SL, Westminster. 


‘Grams Blocbat, Vie, London, ‘Phone: Victoria 6863. 


INGLEBY & CO., 


LTD. 
MOTORS 
FOR DIRECT AND 
ALTERNATING CURRENT 
Delivery from Stock up to 50 H.P. 


— 


Tel.: " Hop, 1167. 


{i 


ENGLISH 

EDISWAN 
EVERYTHING 
ELECTRICAL 


The house of Ediswan is 

the best equipped to deal 

with all enquiries for 
Everything 
Electrical. 


ENTIRELY BRITISH. 


° 


The Edison Swan Electric Co., Ltd. 
"PONDERS END. MIDDLESEX, 
London and Provincial Depots. 
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“CANTIE” ` 
SWITCHES 


CANTIE SWITCH CO., LTD., 


have removed to their New Werks, 


LEIGHTON STREET, NOTTINGHAM. 


QUICK DELIVERY 
can be given as we are now 


making all our own Iron 
Castings. 


IRONCLAD SWITCHES 
CHANGEOVERS SWITCH FUSES 
IRONCLAD FUSEBOARDS 
SWITCHBOARDS 
CONTROLLER GEAR 


MICA«MICANIT TAYLORG PETTERS, L" 


INSULATORS FOR EVERY DESCRIPTION 


40, HATTON GARDEN, 


OF ELECTRICAL WORK. 


Contractors for Air Board. War Office and Admiralty Requirements. LONDON, E. C. I. 
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ENGINEERING TRAINING. 


Our readers have already been informed of the 
decision which has been arrived at by the Man- 
chester City Council as to the class of student who is, 
in the future, to be admitted to the Municipal College 
of Technology. This famous institution, which, so far 
as the training of engineers is concerned, has no com- 
peer outside London, has hitherto been open only to 
students of matriculation standard, who intend to take 
a course of training in engineering culminating in a 
university degree, the College being itself the Faculty 
of Engineering of the University of Manchester. The 
training can be carried beyond the point at which a 
degree is granted, and there are unexcelled facilities 
for post-graduate work. 

As to these facts there can, we believe, be no dispute. 
Our summary is very incomplete, but we wish to bring 
out the point that here is an institution which is capable 
of doing, and has already done, work of a character 
which cannot be carried out by any other educational 
centre in the North of England. 

At the suggestion of the Education Committee, as 
we recently stated, the Corporation has now resolved 
to admit pupils whose intention is to take & course of 
training such as can be obtained in any one of half a 
hundred secondary schools and technical colleges in 
Lancashire and Yorkshire. To this end it has limited 
the number of students of degree courses, who are to 
be admitted to about one-third of the available accom- 
modation, and the remainder is to be thrown open to 


those who cannot, and in most cases do not wish to, 


— make full use of the potentialities of the situation in 


which they will be placed. | 

We understand that the College derives its revenue 
from four sources: The fees of the students, the rates 
of the city, the Board of Education grant, and the 
Government grant for degree students. The govern- 
ment of the College is vested in the Manchester Cor- 
poration, and it appears to be felt by some that the 
benefits largely paid for by the citizens should be re- 
served for the sons and daughters of the citizens. Some 
mention has been made of foreigners, by which term 
is meant certain British subjects from overseas, and 
a few members of the population of allied countries. 
Objection has been raised to the admission not only of 
these persons, but of students from neighbouring towns 
in Lancashire. 

One would think it would be quite clear, after a 
inoment’s reflection, that the benefits derivable from 
the possession of the College are not restricted to the 
educational facilities thereby provided, important as 
these are. There is another, and, jn our opinion, a 
greater advantage, arising out of the world-wide ad- 
vertisement given to Manohester éngineering by the 
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men and women who derive their knowledge from a 
Manchester institution. Further, there is a constant 
stream of able engineers in embryo issuing from the 
College, who can be, and are, to a very large extent, 
absorbed into Manchester industry, which is constantly 
in need of them. 

Manchester engineering, and, indeed, British in- 
dustry generally, need the best brains, trained in the 
best possible manner, to the greatest possible extent; 
and since the best brains do not grow, like cabbages, 
all in one patch, they must be obtained wherever they 
are available, and trained wherever the requisite facili- 
ties can be given. At present the resources of our Uni- 
versities and Engineering Colleges are strained to the 
utmost to provide accommodation for even a portion of 
the candidates for admission to their courses; tlie im— 
perative necessity for acquiring the best possible training 
is increasingly gaining popular recognition, and in the 
national interests it is desirable that our educational 
equipment should be utilised to the best possible advan- 
tage. It is for this reason that the reversion of the 
Municipal College of Technology to the status of a tech- 
nical *' school,“ which it so recently repudiated (March, 
1918) on the ground that it was of University rank, is 
a matter for the keenest regret. 

For the moment, unfortunatelv, the narrower view 
has prevailed, but we do not believe it represents the 
opinion of the majority of the ratepayers of Man- 
chester. We have sufficient faith in the far-sightedness 
of this great business community to believe that when 
the far-reaching effect of the new restrictive policy is 
more fully realised the mistake will be remedied, and 
that when the time arrives the Labour members, who 
claim to have the interests of the less wealthy citizens 
at heart, will be among the first to agree to, if they 
do not actually suggest, its rectification. The Labour 
Party has a full appreciation of the advantages of 
education. 

We purposely refrain from any comments on the un- 
fortunate differences between the Education Committee 
and Mr. J. C. Maxwell Garnett, the Principal.of the 
College, which have culminated ‘in his resignation, as 
we regard the future of the College as of the greatest 
importance, in which view we are sure Mr. Garnett 
would concur. 
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In the earlier months of last vear a 

Workmen’s committee was appointed by the Home 
Compensation. Secretary to inquire into the working 

of the present system of paying compen- 
sation to injured workmen, and to report whether it 
would be desirable to establish a State system of accident 
insurance, and also whether legislation is required to 
remedy defects in the present law which experience has 
disclosed. 

The Committee, which was presided over by Mr. Hol- 
man Gregory, K.C., M.P., has now reported, and very 
far-reaching recommendations have been made. 

The payment of compensation to workmen in case 
of injury, and to dependents in case of death, has now 
become so much a matter of routine in business life 
that it is a little difficult to realise that until the vear 
1846 the familv of a person killed in the course of 
employment had no legal remedy against an employer. 

In that year the Fatal Accidents Act was passed. 
better known as Lord Campbell’s Act, which permitted 
the employer to be sued in case of pecuniary loss by 
death if the death were due to default of the employer, 
and an emplover ‘thereby became bound to take reason- 
able precautions. but the employé was supposed to run 
the risks of common employment, and the emplover 
was not responsible in case of injury oaused by another's 
negligence, | 

In 1880 the Employers’ Liability Act was passed, 
and further legíalatjon followed in 1897, 1900, and 
1906, 

tn the matter of Workmen's compensation the war 
ham us in so many other matters, brought about the 


necessity from time to time for consideration of the 
question of compensation in view of the decreased pur- 
chasing value of money, and in 1917 the maximum in 
weekly compensation was increased from £1 to 25s., and 
in 1919 to 35s. per week. | 
The present report proposes to bring within the scope 
of the Acts large new classes of persons (including non- 
manual workers earning up to £350 per annum), and 
largely to increase benefits, the maximum liability in 
case of death to be £200, as compared with £300 at 
present, whilst a maximum liability of two-thirds the 
weekly earnings with a maximum of £3 per week is 
now suggested in case of accident. 

It is proposed to appoint a Commissioner to act under 
the Ministry of Health, whose duty it will be to work 
out a scheme to provide any medical and surgical attend- 
ance required in addition to that already available 
under the National Health Insurance Acts. 

The Committee points out that the annual premiuns 
of 65 insurance companies dealing with workmen's 
insurance exceed £5,000,000, and that in addition 50 
mutual indemnity associations pay about two million 
pounds per annum in compensation. 

Should legislation proceed on the lines suggested the 
burden on employers will necessarily be increased, which 
must in turn be passed on to the consumer, although 
this will be partly met by the larger premiums now 
payable in consequence of the increased wages bill. It 
is proposed that there should be State supervision of 
the rates of premium, and the heads of a working agree- 
ment have been made with the association which repre- 
sents insurance companies whereby not more than 30 
per cent. of the premium income is to be expended in 
profits, management, expenses, and commission. 

The Conunissioner is to approve maximum rates of 
premium, and it is suggested that discounts should be 
allowed where satisfactory safety devices are installed. 
a move in the right direction, and following the now 
well-established method of the fire offices with respect 
to fire prevention. : 

Other important suggestions are made, and a Bill 
on the lines proposed will, when brought before Par- 
liament, merit the closest attention from all concerned. 


THE interpellation raised in the It lian 
Senate on July 6th, by Senator Men- 
garini, has somewhat cleared the air 
concerning the intentions of the present 
Government in the matter of the conversion of a consider- 
able mileage of the State railway system to electric traction. 
The Senator, who at some length pressed for an acce" rition 
of the scheme. pointed out that, according to the calculations 
cf the State Railway authorities, the electrification of the 
2,600 miles decided upon would represent an annual RAVING 
in coal amounting to 1,786,000 tons, or an economy «f from 
800 to 900 millions of lire on the basis of the present prices 
of coal. The method propœed by Minister Peano for 
carrying out the work was for the State Railway anthorities 
to proceed directly with one group of lines with the ail ef 
the 800 millions of lire provided by the De Nava and De 
Vito decrees, to entrust a recond groun to private enterprise, 
and postpone a third to the future. In the opinion of the 
Senator, however, the State Railway authorities were notin 
a position to assume such a grave task. The only solution 
possible was to empower the railway anthorities to construct, 
or re-construct, the lines for the 2,600 miles, but to entrast 
to private industry all the installations, together with tbe 
hydro-electric generating stations, transmission lines, an 
sub-stations. It would be possible in this way to electrify 
about 300 miles per annum. Amid loud applause the 
Senator conclnded that the problem could only be galved 
economically and completely within a brief period, by mans 
of the fullest co-operation of private firms with the State. 

Minister Peano, who agreed with the nenessity for 
Inoreaced activity in the matter, stated in reply that a great 
step farward was proposed by the Bonomi dearee then 
before the Lower Chamber, It was arranged that the 
services which superintended all derivations of public water 
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and mountain basins, all drainage works, &c., should be 
combined to examine and solve the problem completely. 
Of the provisions in the decree for facilitating the con- 
etruction of hydro-electric stations, that which granted a 
subsidy of 40 lire per horse-power was immediately to be 
brought into operation. As to the suggestion that the 
continuous-current system should also be adopted, the 
Minister remarked that the three-phase method had proved 
successful ia Upper Italy, and it was therefore intended to 
apply it also to the lines more urgently needing conversion, 
while recourse might be had later on to another system 
if shown to be superior. The Minister agreed that it 
would be advantageous to utilise private enterprise, leaving 
to the State the construction or reconstruction of the lines ; 
but the question could not be settled or prejudged at that 
moment. It was also necessary for the Department which 
must supervise all the works to be able to carry them to a 
conclusion, and when reorganised it would be able to enter 
into agreements with private companies. In conclusion, 
the Minister referred to the advantage of the electrical 
machinery being provided by the national industry. 


THAT a youth who is going to earn a 
living a8 an engineer by the exercise of 
initiative and intelligence must neces- 
sarily pass through a prolonged theoretical and practical 
training is an axiom which cannot be challenged. It used 
to be held that a youth who was to become an artisan, and 
earn a living by his handicraft, must needs undergo an 
equally long apprenticeship —but the war has completely 
exploded that idea. The wonderful resulta obtained by the 
intensive training of men and women, boys and girls, for 
service in munition factories, proved to demonstration that, 
with the help of skilled instructors and appropriate 
apparatus, the degree of manual skill necessary to perform 
efficiently a limited range of operations could be imparted 
to the average learner within a few months, the period 
required depending upon the class of work, but scldom 
extending to six months. 

Under modern conditions, the worker who has to be expert 
at more than a few definite jobs is rarely called for. An 
adequate degree of skill to jastify the employment of a 
young man as a turner, planer, wireman, armature winder, 
or instrament maker can unquestionably be imparted to 
him within six months at the outside ; if he take longer, he 
is not adapted to the class of work, and should be tried on 
something else. Of course, his skill will develop with 
constant practice, and, in particular, the speed of his work 
will increase ; but our point is that, with suituble instruc- 
lion in lien of apprenticeship, the improver stage can easily 
be attained in a few months. 

Abundant evidence of this fact was forthcoming during 
the war; further evidence was afforded by the Exhibition 
which closed yesterday. That such excellent work could 
be turned out by men—and disabled men—who had only 
bæn a few months in training, could hardly be credited ; 
bat the facts were indisputable, and the same phenomenon 
was manifest not only in electrical work, but also in boot- 
making, coach-body building, cabinet-making—anything 
you like. 

Under existing circumstances, of course, the apprentice- 
ship system cannot yet be dispensed with, but ic is clear 
thst a long apprenticeship is not necessary provided that 
efficient instruction is substituted for it. This so-called 
system has been responsible for the waste of a great deal of 

time, As the new Education Act makes its influence felt, the 
average age af apprenticeship will tend to rise, and the duration 
of the service to aborten, while systematic education on broad 
lun will ocoupy & considerable portion of the time most 
Radi, and will afford an opportunity for the keener 
len to reveal thelr ftne for higher training. But 
P als: nice "system of apprenticeship is obsolete, 


The Apprenticeship 
System. 


A8 is fairly well known, a monopoly of the 

s, Public supply business in Paris is held by 
the Compagnie Parisienne de Distribution 
d’Elestricité, while in the suburbs a similar position is 
expected to be assumed by the Union d'Electricité, & 
comparatively new undertaking which is gradually group- 
ing around it all the companies in the environs, and at the 
same time is proceeding with the erection of a super-station 
at Gennevilliers. During the course of the War, the demand 
for energy for power purposes on the part of industriel 
works engaged on contracta for the national defence in the ` 
region of Paris gradually increased until, instead of being 
merely complementary to the lighting supply, it became 
three times greater than the latter, although regard must 
be had to the restrictions imposed on lighting and the 
exodus of some of the population during part of the period 
of the War. The natural reaction followed after the 
Armistice, and it is thus found that while the consumption 
for power purposes in 1919 met by the Compagnie 
Parisienne decreased by over 45,853,000 Kw.-hours, as com- 
pared with 1918, the quantity used for lighting services 
experienced an increase of 24,787,000 Kw.-hours. In their 
report for 1919, the directors mention that it has become 
more and more difficult to procure machinery, cables, 
transformers and meters required for the development 
of the undertaking, although the number of new con- 
nections established last year affords confidence in the 
future. The net profits in 1919 were considerably less 


The Lighting 
Question in Pari 


than in the preceding year, but have yet permitted of the 


payment of a dividend of 10 fr. per share. A new tariff 
came into operation on May Ist, 1920, and the company’s 
pertnera—the Municipal Council of Paris—decided that the 
proceeds resulting from the amount of the increases then 
sanctioned should be placed to a special account — its dis- 
posal to be determined at a later date. In the case of the 
Union d'Electricité, it appears that contracts have already 
been allocated for the delivery of the machinery for the 
super-station previously mentioned. The report of the 
directorg of this company refers to the agreements con- 
cluded with other supply companies in the vicinity of Paris, 
and also admits a decline in the production, as compared 
with the previous year, owing to the same reasons as apply 
to the Compagnie Parisienne. As the undertaking is only 
in an initial stage of development, it ig yet too early 
for sufficient profits to be obtained to permit of any distri- 
bution among the shareholders. The company is not under 
the control of the Municipal Council of Paris, whose share 
in the gross receipts of the Compagnie Parisienne in 1919 
increased by 1,246,000 fr. over 1918, despite the fact that 
the company’s net profits decreased by 1,817,000 fr. in the 
two years respectively. 


We are pleased to be able to give a 
escription in this issue of the important 

extensions which were carried out at 
Wolverhampton Corporation Electricity Works by the 
borough electrical engineer, Mr. S. T. Allen, during the war, 
under circumstances of extreme difficulty, of which only a 
portion are known to the public. The original station, 
dating from 1895, bore abundant evidence of its develop- 
ment through successive electrical epochs, with the corres- 
ponding changes in technique; without interrupting the 
supply, it has been rejuvenated and transformed into a 
modern installation in conformity with the latest practice, 
working on very economical lines, the reduction in fuel 
consumed representing a saving of over £20,000 during 
the year. Moreover, tlie large extensions have been carried 
out at a cost of only £16 a kilowatt, The undertaking 


Wolverhampton d 
Extensions. 


is, therefore, in a relatively favourable position, and ag 


it will form an important factor in the scheme for the 
North-West Midland eleotricity supply district, whioh ja 
now under consideration, ite future is agsured, 

Yesterday the Electricity Committee paid a formal visit 
to the power etetion, to jnapect the extensions, which have 
now been completed, . 
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AMoNGST the many extensions of electricity works that took 
place during.the War, those which were carried out by the 
Wolverhampton Corporation Electricity Department are of 
exceptional interest, because they involved a drastic recon- 
struction of the buildings, the substitution of new boilers 
and generating sets for the plant previously installed, 


and the complete reorganisation of the whole installation. 


without interruption of the supply. At the same 
time the system of generation was changed from low- 
pressure D.C. and high- pressure A. C. tò alternating current 
alone, transformed down for the consumers in: the outer 
areas and converted to p.c. for the original network and the 
tramways. By the courtesy of Mr. S. T. Allen, M. I. E. E., 
who was appointed borough electrical engineer and manager 
in 1913, we recently enjoyed the privilege of visiting the 
electricity works and obtaining particulars and photographs 
of the equipment, which are embodied in the following 
article. | a . 

In 1914 the plant installed had a total output capacity 
of 7,200 Kw., partly three-phase and partly direct-current ; 
the total capital expended on the undertaking was £287,972, 


Euro s 


| WOLVERHAMPTON ELECTRICITY WORKS EXTENSIONS, 


turbo-altermator had already been installed by Mr. Allen 
on a space which was fortunately available at the extreme 
end of the existing station, and an order had been placed 
for a 5.000-K w. set. i 

It will be noticed in figs. 1 and 2 that the roof at one 
end of the station—over smaller generating sete—is 
lower than in the main building, and that a travelling 
crane runs on 4 correspondingly lower track ; the original 
roof of the whole of the engine room was at this height, 
and the crane track ran from end to end at the level 
indicated in the illustrations. It was necessary, in order 
to accommodate the new generating seta, to raise the walls, 
provide 9 new crane gantry, and construct a new roof with- 
ont interfering with the running of the plaut then installed, 
and this wag successfully accomplished; the old roof, 
which was a wooden structure, and therefore a constant 
source of danger from fire, was afterwards removed, a steel- 
framed roof having been erected over the smaller turbo 
sets. The switchboards, which formerly stood on the floor 
along the right-hand wall shown in fig. 1, were 
simultaneously removed, and the p.c. board was 


FIG, 1.—INTERIOR OF TURBINE ROOM. 


and the total connections amounted to 11,349 Kw., including 
motors of 8,764 H.P. Supply was given to consumers at 
220 and 440 volts b.c. and 230 and 400 volts: ác. In 
addition to a number of high-spred reciprocating- engine p.c. 
gets, there were two Willans-E.C.C. tarbo-alternators of 
1,000 Kw. each, and one of 2,000 Kw. The boilers in the 
old boiler-house were of three types—Economic, Lancashire, 
and Babcock & Wilcox, working at 160 Ib. per sq. in., 
with chimney and induced draught.- Condensing water was 
derived, as at present, from the adjoining canal, which also 
served for the transport of coal. Before the outbreak of 
war Plans had been prepared for the reconstruction of the 
power station and extension of the plant, which had actually 
been commenced, The rapid increase in the demand for 


wer due to the war rendered an immediate addition to 


he plant a matter of urgency, A Willans-Biemens 4,000-£w, 


re-erected in an annexe to the engine-room, together with 
entirely new switchgear for the a.c. plant. The erection 
of the new generating sets was then put in hand, and in 
the meantime a new boiler house and cooling towers were 
built. What all this meant to the chief engineer (who 
was responsible for the whole of the designs in addition to 
the etecution of the work, no consulting engineer being 
employed) can be better imagined thau described. Mr. 
Allen pays a tribute to Mr. E. Forder, the station superia- 
tendent, and the various officials who so nearly discovered per- 
petual motion in themselves during this trying period. The 
increase in the height of the station buildings necessitated 
the ereotion.of-new walls outside the old ones, the prepara- 
tion of nem foundations underneath the footings of the 


existing walls and columns, and the heightening of the 


columns tò carry the new crane gantry and the upper walla 
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and roof. The new columns, of reinforced concrete, were 
tied into the existing columns, and the completed structure 
formed a very satisfactory building, with ample strength to 
meet all requirements. A special feature of the design is 
the provision of abundant side lighting from the windows 
above the crane gantry, in addition to the lighting from the 
roof, good lighting being in the opinion of the engineer a 
most important fa: tor in the efficient maintenance of the plant. 


~~ Ze 


Rs — — ae * 


- 


4 : yy 
e 


— 


ELtc Rey" 


Fig. 2JBA4—a ANOTHER VIEW OF THE TURBINE ROOM. 


A noteworthy feature of the generating plant is the totai 
absence of a basement. lt is a cardinal feature of Mr. 
Allen's pol.cy to have every item of the plant fully 
exposed to view and completely accessible ; the generating 
sets are therefore mounted on high foundation blocks, and 
the auxiliary plant—condensers, pumps, and air filters— 
stands in the open on a lower floor (fig. 3), 
where it is readily handled by the crane 
and is constantly under observation. No 
perceptible vibration results from the use 
of the high pedestals; tests have been 
applied to every part of the building 
which prove this statement. 

The installed capacity of the plant is 
now 23,500 Kw.—three times the pre- 
war value; the total connections this 
year amount to 21,881 Kw., including 
motors of 18,975 H.P., and a tramway 
load of 750 kw. The generators operate 
at 6,000 volts, 50 cycles, three-phase, 
and the supply is given on the four- 
wire system at 230 and 400 volts, part 
being converted as mentioned above to 
D.C. for the old network and the tram- 
Ways. 

„e large generating sets comprise 
two Willans-Siemens and one British 
Thomson-Houston turbo - alternators, of 
5,000 Kw. each, running at 8,000 R. P. u. 
The condensing plant for the former sete 
was made by Messrs. Willans & Robinson, 
Lid. ; the third condenser -was supplied 
by Mess. W. H. Allen, Son & Co., Ltd., 
but in euch case the Jose-Müller patent 
air-extracuun plant, mauufa:tured by Messrs, Willans 
and Robinson, Ltd., was installed, operated. on the 
"shunt" system. A description of this system was giyen 
in the ELECTRICAL, REVIEW of September 26th, 1918; 
the air is extracted by an ejector through which a 
portion of tlie circulating water is passed, while tbe con- 
densate is removed by a separate centriſugal pump fron the 
bottom of the condenser. This system has proved highly 
ratisfactory. The condensate ig pumped up to Lea reco! ders, 
whence it gravitates to the hot well. The temperatures of 
the steam entering and leaving, the turbines, of the eon- 
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densate, &c., are measured with the Cambridge Scientific 
Instrument Co.'s apparatus with indicators on switchboards. 
The wet-air filters were supplied, one by Messrs. Heenan. and 
Froude and two by Messrs. Grice, and are situated 
close to the foundations of the generating sets; 
channels are provided in the concrete pedestals, through 
which the heated air is carried away, being led into 
the hoiler-house .by sheet iron trunks. The travelling 
crane was supplied by Messrs.. Herbert 
Morris, Ltd., Loughborough. =, 

Turning now to the steam -raising 
plant, we find that this also was com- 
pletely reorganised and extended 
duriog the war. The  boiler-house 
extension was built of reinforced con- 
crete filled in with brick, and was 
so designed that the firing floor was 
13 ft. above the ground level, so that 
here again there was no basement. The 
Lancashire and Economic boilers were 
removed; 4 Stirling boilers were fixed in 
their place, and a further five new Stirling 
boilers were installed, each rated at 
40,000 lb. per hour (fig. 6). These were 
fitted with Underfeed stukers, and provided 
with both forced and induced draught, 
the whole niaking an extremely happy 
combination, foc during the war the sup- 
ply of fuel was of the most diversified 
character, to say the least, yet it was 
always possible to adjust the conditions 
so as to secure most economical 
resulte. Amongst the varieties of 
fuel dealt -with have been Durham 
gas coal, anthracite, and  coke-oven 
refuse—wholly different in characteristics, calorific value, 
and ash content, and liable to follow one another in 
any order without warning—yet with the balanced draught 
and the “ A” type stoker of the Underfeed Stoker Co., 
Ltd., Mr. Allen has been able to buin anything that bas 
come along, andiabsolutely without the production of smoke. 
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Fig. 3.—CONDENSERS AND AUXILIARY PLANT. 


The furnaces are of the ** Dutch-oven " type, combustion 
being practically completed in the projecting furuuce 
before the hot gases enter the boiler setting and come into 
contact with the tubes. This is the secret of smokeless 
combustion, and is in exact accordance with the principles 
which we continuously pressed upon our readers’ attevtiou 
15 to 20 years ago, when water-tube boilers were cuming 
into general use with furnaces which could only be describe 
as soot-producers. The combination of induced draught 
and forced draught enables the conditions of combustion to 
be regulated to a nicety; the air is drawn from a partly 
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open chamber into which the hot air from the turbines is 
discharged, so that the fans, while propelling all the hot 
air into the furnaces, are free to draw additional air from 
the stokehold. Thanks to the high degree of conservation 
of heat in the engine-room and boiler-house, it is actually 
on record that during the winter artificial heat had to be 
provided in the stoke-hold, to enable the firemen to attend 
to their duties in reasonable comfort! Simmance CO, 
graphic recorders are constantly in use, showing a percentage 
generally in the neighbourhood of 14 per cent. CO, in the 
flue gases, and the coal and water are regularly analysed and 
tested in the chemical laboratory. The saving in fuel 
consumption due to the policy adopted is conservatively 
estimated at a value of £20,000 per annum. 

The Green economisers are situated above the boilers, and 
the course of the gases is such that there is little or no main 
horizontal flue, the gases passing upwards from each boiler 
to the economiser, through tbe fan, and out through a short 
steel stack. The soot and dust scraped off the economiser 
tubes fall into sloping shoots, which carry them out through 
the wall of the boiler house, and enable them to be dumped 
into trucks without any handling. Similarly the ashes fall 
from the grates into hoppers from which they are discharged 
by gravity into trucks running on the ground level. The 
trucks are bottom tipping, and are lifted off the trolleys and 
dumped into the ash hopper. 

The ashes are removed in the Corporation's own electric 
trucks, of which it has three of 34 tons load each, two of 
24 tons and one of 1 ton. 

Considerable savings are effected by keeping the whole 
plant above the ground level; in the case of the ashes, of 
which about 25,000 tons are produced per year, the extra 
handling necessary if they were discharged into a basement 
would cost approximately £7,000 & year. It would also be 
necessary to pump out water accumulating from seepage 
into the basement. The greater facilities for inspection and 
supervision when the plant is above ground materially 
reduce the cost of maintenance. 

The Corporation has its own wharves and a fleet of barges, 
from which the coal is. lifted-by grabs and§conveyed by a 
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tinually changing, it is useless to weigh it out. The coal 
is, however, weighed b7 the colliery company and the canal 
company, and is checked by the tare of the barges, which 
are practically calibrated for this purpose. 

Condensing water for a load of 5,000 Kw. is obtained 
from the canal through grids and two revolving screens, one 
by Messrs. Waller, of Stroud, and the other of the Brackett 
type. The main cooling, however, has to be done with 
cooling towers, of which there are five—namely, one Daven- 
port, two Premier, and two Film (fig.7). A duplicate system 


Evec Rey" 
Fic. 5.—SUB-STATION AT POWER H,, USE. 


of suction and discharge is provided for the condensers, the 
former consisting of an open trench under the floor of the 
engine-room, while the discharge is effected through pi 
The make-up water is derived from the town mains, ant ie 
softened by a Royle pressure purifier. 

There are five turbine-driven feed pumps—three by Messrs. 
Weir & Co., one by the British Thomson-Houston Co., and 
one by the Rees Roturbo Manufacturing Co.—and four 
electrically-driven Rees 
Roturbo pumps. ‘The 
Weir pumps are 
at 28,000 lb. per hour, 
and the exhaust steam 
is used to heat the feed 
water. The circulating 
pumps were made by the 
Rees Roturbo Mfg. Co., 
Ltd.,and Messrs. Mather 
and Platt, Ltd., aud are 
electrically driven. 

When the station was 
reconstructed, the exit- 
ing cubicle high-pres- 
sure switchgear was 
scrapped and the debt 
paid off, Reyrolle iron- 
clad switchgear being 
substituted ; the old D.C. 
switchboard was modern- 
ised, and both sets were 
installed in an annex, 
from which the whole 
station is controlled. 
Illuminated signals are 


Fig. 4.—INTERHIOR OF SwiTcH ROOM. 


low-level telpher system to a hopper, whence it is carried 
up over the bunkers by a high-level telpher, a complete 
duplicate system being provided, so that there is no risk of 
stoppage of supply due to a breakdown. There is also 
a coal-storage yard on the other side of the canal, adjoining 
the railway, and it is intended ultimately to extend the 
low-level telpher to this yard. 

The bunkers over the boiler-house are capable of holding 
about a fortnight’s supply of fuel, in addition to some eight 
weeks’ supply stored in the coal yard. The coal is gauged 
to the stoker hoppers—where the fuel, as here, is con- 


provided-in the turbine- 
room, and a hooter for 
calling the attention cf 
the drivers ; each order is acknowledged by the driver, by 
means of a hooter. 

We give a view of the interior of the switch-room, fig. 4, 
showing the a.c. switchboard on the left, the switches them- 
selves being on the other side of the wall. The P. O. bus- 
bars have been separated, one pole being placed overhead 
and the other under the floor, with great advantage to the 
personnel. An adjoining sub-station, shown in fig. 5, is 
controlled from this switch-room ; the sub-station contains 
converter apd booster plant, having a total capacity of 
4,150 kw. There is a basement under this sub-station, 
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and by mounting the transformers half-way between the 
two floors, a useful cooling current of air is maintained 
round them. i 

A large Chloride battery, capable of giving 5,000 amperes 
for an hour, is kept floating on the D.c. mains, and serves 
as a reliable stand-by for the auxiliaries. It is used to help 
to deal with the peak load in winter, and has often proved of 
great value in emergency, being capable of giving 10,000 
amperes at 500 volts for a short time. 

There are 22 transformer sub-stations, equipped with 
. Berry, Brush, and Ferranti transformers. and switchgear 
by Messrs. Reyrolle, Ltd., and Messrs. Ferguson, Pailin, 
Ltd. There are also five rotary converter sub-stations, and 
three balancing sub-stations. A 500-Kw. steam turbo- 
alternator is installed in a destructor at the other end of the 
town, steam being paid for at so much per unit, and a second 
set is on order. 

The mains are of th: paper-insulated lead-sheathed type, 
soma laid direct and s me on the solid system; the feeders 
are drawn into Sykes ducts for the most part. The heavy 
feeders are protected on the split-conductor system. 

The Corporation 8 full powers for wiring, «c., 
and has a large installation department, which has proved 
a great help to the undertaking - and incidentally to the 
contractors, with whom the department’s relations are very 
satisfactory. The fa:t that ina few years the namber of 
local wiring contractors bas increased from four to 20 
shows that there is no question of their existence beiug 
threatened by the municipal business, which hands on to 
them a great deal of work, charging only a small com- 
mission on the contract price, to cover the cost of specifica- 
tion and inspection. Some 100 consumers are at present 
awaiting connection, which is delayed by the shortage of 
cable. The heating and cooking load is developing faster 
than it can be dealt with —fast-r than the power load. 

The annual output before the war was 13 million units ; 
the highest figure reached during the war was 34 millions, 
but last year it was dowa to 18 million units. The pre- 
war income was £55,884 ; in 1918-19 it amounted to 
£171,278, the highest value recorded, and the capital 
outlay during the war was increased to £581,866. The 
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Fro. 6.— TRE New BOILER HOUSE. 


undertaking is fortunate in that the important extensions 
above described were carried out at a cost of only £16 
per Kw. 

When Mr. Allen came into office in 1918, he realised 
that, in order to make satisfactory provision for the future, 
broad views were necessary, and his reconstruction plans 
were prepared on that basis. It was largely owing to the 
fact that these plans were all ready and in course of 
execution that the Government agreed to the continuation 
of the work of conversion, and, im fact, greatly accelerated 
it by affording special facilities. 

In conjunction witn the reconstruction of the plant, the 
undertaking had to be radically reorganised, a process in 


which Mr. Allen was greatly aided by the loyal assistance 
and administrative ability of his secretary, Mr. C. W. 
Charlesworth. The whole administration. was remodelled 
to suit the new conditions ; the offices, formerly situated at 
the works, were brought to a central position in the town, 
and each department was provided with separate rooms and 
offices, with excellent results. In the same building is 
accommodated a showroom with large windows facing two 


FIG. 7.--COOLING TOWERS AND CANAL. 


atreets, which affords ideal opportunities for the display and 
demonstration of all kinds of electrical apparatus. Here it 
is intended to provide instruction in the use of electric 
cooking, heating, and labour-saving apparatus—an essential 


. to the complete success of electrical methods. 


During the War, the use of electricity in Wolverhampton 
underwent a great increase; Mr. Allen, who was on the 
Development Committee, and had plens made showing all 
the sites available for works, was instrumental in filling up 
two-thirds of them with new industries of very varied 
characteristics, including some very large undertakings. A 
phosphorus factory absorbed a load of 8,000 Kw. con- 
tinuously, and a zinc production scheme was allotted to 
Wolverhampton, but this did not matare in time. 

The position of Wolverhampton with regard to the 
national scheme of electricity supply is 
uf more thun ordinary interest. The 
delimitation of the North-West Midland 
area, in which it is situated, has been 
under consideration for some time, and is 
now approaching completion. A Com- 
mittee of Engineers has drawn up a scheme 
to form the basis of a joint undertakiny, 
under which Wolcerhampton, besides 
taking part in the generation of elec- 
tricity, will be an interchange station for 
some 80,000 Kw. The Corporation's 
electricity department has for some 
years been amicably working jn con- 
junction with. the Midland Electric 
Power Co., with which it is on the 
best of terms, as well as with other 
neighbouring undertakings, and a 
83,000-volt underground main is about to 
be laid between the Wolverhampton works 
and the company’s power station at Ocker 
Hill; a similar main will be laid to 
Cannock, the distance in each case being 
about 8 miles. The step-up plant will 
comprise six single-phase transformers in 
two sets of three, each set being rated 
at 6,000 K.v... The supply will be 
controlled entirely on the 6,000-volt side. 
The trunk mains will be provided with the Merz-Beard 
pilot sheath method of protection. 

The town is in an exceptionally favourable position for 
industrial development, being conveniently situated outside 
the congested area of the Midlands, but provided with 
excellent facilities for transport by railway and canal ; the 
Electricity Department muintains a progressive policy, and 
there is every prospect of a successful future before both the 
town and its electrical undertaking. 

In conclusion, we tender our thanks to the borough elec- 
trical engineer, Mr. S. T. Allen, for the facilities which 
he kindly afforded us for the preperation of this article, 
and to his staff for their courteous assistence. 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


SUMMER MEETING AT WESTERN CENTRE. 


THE first post-war summer meeting of the Institution of 
Electrical Engineers that was recently held at the Western 
Centre was pronounced by one and all who took part in it 
to be an unqualified success. Its popularity was. undoubtedly 
largely due to the wise decision to avoid in the arrange- 
ments anything in the nature of formal meetings, and 
thereby afford an opportunity of devoting the whole time to 
the development of the purely social aspects of the meeting. 

We are enabled this week, by the courtesy of Mr. C. H. 
Wordingham, who, as usual, was noticed to be particularly 
busy with his camera, to reproduce a selection of snapshots 
taken in South Wales and Monmouthshire during the visit. 

Everything favoured the event; on the whole the weather 
was good, and the fresh breeze on the charabanc drives 
and steamer trip was worth much to those city dwellers 


who took part. Pessimists there were who foresaw no happy 
issue, but well-thought-out organisation carried the project 


HIGH-VOLTAGE D.C. RAILWAYS, 


THE unqualified success that has attended the operation of 
high-voltage D.c. railways in the U.S.A. is attracting much 
attention all the world over. The success of the higher pc. 
trolley voltages is due to a large extent to its logical develop- 
ment from existing well-tried 600-volt equipment. The first 
1,200-volt car equipment used two 600-volt motors in series, 
followed later by straight 1,2U0-volt motors. From this point 
it was only a short step to 1,900/2,400 and 1,500/3,000-volt 
motors for steam road electrification. Even less difficulty was 
encountered in building sub-station equipment for the higher 
pressures. Synchronous converters are operating at 1,500 
volts on 25 cycles with the same success as 600-volt machines, 
while 2,400- and 3,000-volt inotor generators are giving un- 
questioned reliability under severe service conditions. A re- 
vised table in the General Electric Review contains interesting 
information on additional equipment and new p.c. railroads. 
Notable additions include the Othello-Seattle Tacoma division 
of the Chicago, Milwaukee, and St. Paul R.R., with 217 miles 
which bas been electrified on the 3,000-volt D. c. system; the 
Hershey Cuban Railway in Cuba, at 1,200 volts; and the Salt 
Lake, Garfield & Western Railway, at 1,500 volte. The num- 
ber of high-voltage D.c. lines in the U.S.A. and Canada totals 
45, of which 32 operate at 1,900 volts; 9 at 1,500 volts; two at 
2,400 volts; and two at 3,000 volts. In 90 cases catenary 


overhead suspension is used; in six catenary trolley; in nine 
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The End of a 1 erfect Day. 


THE I. E. E. IN SovTH WALES. 


through almost without a hitch. Some there were who 
found fault with the smallness of the number of participants, 
but a large party is apt to become unwieldy. 

With a group of moderate dimensions there is more 
sociability and comfort, and opportunity is afforded for all 
its members to become acquainted; friendships formed 
in such circumstances are of the best and most lasting. 

Functions of this kind play an important part in the 
life of young engineers, and, indeed, in the life of all 
engineers. ‘Ihey provide an opening for the younger men 
to come into contact on a plane of social equality with their 
seniors, which is not possible in their everyday course of 
work. Moreover, they enable informal exchange of opinion 
on current topics of the day to be made in a way that should 
be of the greatest possible benefit to all concerned. 

In conclusion, it only remains once more to congratulate 
all those who were concerned in planning and carrying out 
the arrangements. Much time and unobtrusive hard work 
was spent in ensuring the success of the outing, the reward 
for which was the complete success with which the efforts 
of those responsible were crowned. — | 


direct suspension; in three catenary double trolley; in two 
direct suspension and double trolley; and one each of the 
following: Catenary and direet suspension; third rail over- 
running direct suspension; third rail over-running catenary; 
third rail and catenary; and one eleven-point catenary trolley. 
The transmission line pressures vary from 2,000 to 100,000 
volta; in 23 cases 3-phase, 6U cycle energy is transmitted; 
in 13 cases 3-phase, 25 cycles; in two 3-phiase, 30 cycles; in one 
3-phase, 50 cycles; in one 2-phase, 60 cycles; and four systems 
have no transmission lines. In five cases high-pressüre D.C. 
has superseded high-pressure single-phase; in nine D.C. O 
volt; in ll steam; and 20 of the lines are new. In addition 
to the above there are five other p.c. high-pressure railways, 
one each in Chile, Cuba, Japan, China, and Australia. In 
each of the latter cases steam operation has been eupersed 
and catenary overhead equipment is used. Three systems 
operate at 1,900 volts; one at 1,500, and one at 9,400 volts. 
The transmission pressure varies from 2,300 to 33,000 volts, 
being in three cases 3-phase, 60 cycles, and in the other 
two 3-phase, 25 cycles. Finally, a recent report on South 
African railway electrification was in favour of the D.C. high- 
pressure system, and the French Commission on railway 
electrification in France ''does not hesitate to formally con- 
clude'in favour of the adoption of this system,’’ it being 
considered to be the only system suitable for the electrif- 
cation of heavy traffic lines.” 
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SIMPLIFIED SUB-STATIONS. 


Ix our report of the recent I.M.E.A. Convention, in the dis- 
cussion on Mr. Gillin’s paper, we mentioned that Mr. F. W. 
Purse, M.LE.E., engineer and inanager of the West Ham 
Electricity Department, gave particulars of sub-stations' of 
rather daring design which, he found, had been in use at 
West Ham for twelve years, and had given every satisfaction. 
Mr. Purse has kindly furnished us with drawings of some of 
these eub-stations, which are reproduced herewith. As he 
stated at Bradford, no brickwork was used round the trans- 
formers, which had been housed under corrugated iron or 
concrete roofs in the open air; the switchgear only was enclosed 
in a chamber. The transformers could be rolled out clear of 


the shelters for inspection. 


Fic. L 


At West Ham it had been found the best practice to put the 
B.H.T. switchgear on one wall of the sub-station, without 
stone and iron frame cubicles. Isolating switches, current 
transformers, and oil switches, are kept in stock, and at com- 
paratively ehort notice can be installed in large or small sub- 
etations to meet any likely immediate requirements; the whole 
gear is protected by a glass screen with sliding panels. In 
carrying out this work the cost of a few spare isolating 
switches is negligible, and the space occupied for the eame 
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number of ways is less than with the cubicles. The standard 
height of a ewitch-chamber at West Ham is 10 ft., and for 
à transformer chamber the eame as the ewitch-chamber, for 
uniformity, or, say, 2 ft. above the transformers. 

ferry &ccompanyng illustrations show eub-stations for dif- 
erent capacities which are actually in use on consumers’ 
Works. That shown in fig. 1 was erected last year (1919) 
at a cost of £150, and includes a chamber for low-tension gear 
m which the consumers’ meters, main switch, &c., are 
installed. ‘Transformer capacity of 900 Kw. could be easily 
installed in the existing transformer chamber, and in the 
event of extra transformers being required a similar trans- 


ormer chamber could be erected at the other end of the 
existing sub-station. 


Fig. 2 shows a gub-station suitable for four 250-K. v. A. 
transformers; the E.H.T. switchgear chamber and the con- 
sumers' switch chamber, to save floor space, are placed 
together over the transformer chamber. Duplicate F.H.T. 
service cables are brought into the rF.H.T. chamber, one of 
which only is switched in at one time. The transformers 
are connected through oil switches, &c., to the bus-bars. 
The L.T. switch-chamber is used by the eonsumer as a dis- 
tribution chamber, several large-sized underground cables 
being brought into it by consumers to L.T. feeder-switches. 
The meters are also installed in this chamber. The question 
of increasing the capacity of the chamber 50 per cent. has. 
already been under consideration. 

Fig. 3 shows an k. Hir. switch-chaniber and transformer- 
chamber for supplying two rotary converters of 300-K. v. A. 
each installed in the engine room, against which the eub- 
station is placed as a lean-to. Here the metering is done on 
the E.H.T. eide of the transformers, these transformers being . 
placed in the E.H. Tr. switch-chamber which is installed in the 
engine room adjoining. Two oil ewitches are installed in the 
switch-chamber (one for each pair of transformers), the. 
operating handles of these switches being on the consumer’e 
side of the chamber, inside the engine room. 


Fia. 2. 


Fig. 4 shows a. section of the general arrangement 
of E.H.T. switchgear. After fixing, all bare copper is taped 
with Empire“ tape. The arrangement shown is compara- 
tively cheap, safe, and easily inspected. Inconvenience has 
been experienced in some cases by the cracking of isolating- 
switch insulators, and several reasons have been suggested 
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as the cause. These porcelain insulators have now been 
superseded by '' Siluminite ” 
quite satisfactory. 


ones, which have go far proved 
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Electrical llluminations,— On the occasion of an open- 


- 


air fancy dress ball in aid of the St. Dunstan's Blinded Soldiers and 
Sailors, on Friday, July loth, the whole of the decoration and ^ 
electric lighting work, including the coloured lamp illumination 
of the band stand and grounds at the Old Bull and Bush Hotel. at 
Hampstead Heath. was carried out by the Gray ELECTRIC CO.. of 
Denmark Street, W.C. 2. 
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CORRESPONDENCE. 


Letters received by ws after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Single-phase Meters on Balanced Three-phase, Three-wire 
Systems. 


The article which appeared under the above heading on 
page 741 in your issue of June llth is misleading. 

Single-phase meters, when used to indicate the power on 
balanced three-phase, three-wire systems, are not connected 
up in the manner indicated by the author. To do 8o would 
be hopeless, as the readings would be entirely fallacious. 

There are several methods, however, whereby the difticulty 
mentioned by the author, due to varying power factor, can 
be obviated. 

For example, if the three-phases be designated A, B, C, 
then the current coil of the wattmeter can be connected in 
phase A with the potential coil connected from phase A to 
neutral point. Alternatively with the current coil connected 
in phase A the potential coil can be connected from phase A 
to a point midway between phases B and C. 

Another method is to use two potential transformers suit- 
ably connected, or a single-phase potential transformer can 
be used with two current transformers for feeding the current 
coil of the meter. 

All these methods have the effect that with unity power 
factor the current in the series coil of the meter is in phase 
with the voltage supplied across the terminals of the shunt 
coil of the meter. It follows, therefore, that variations of 
power factor do not impair the accuracy of the indications. 
Such a single-phase meter, of course, when used to indicate 
the power or energy of a three-phase circuit, is only accurate 
as long as the load is balanced. This, however, is a condition 
which rarely obtains. 

For integrating watt-hour meters, therefore, which have to 
work with & high degree of accuracy, even at low loads, the 
use of single-phase meters is not to be recommended. Pro- 
perly constructed three-phase meters, suitable for unbalanced 
load, should always be used. 

For integrating watt-hour meters, therefore, which have to 
to show the power being absorbed at the moment, a single- 
phase instrument, owing to its simplicity of connections, is 
often to be preferred. For indicating the power consumed 
by a large motor, for example, there is no objection to a 
single-phase instrument being used. 


Witton, Birmingham. 
July 12th, 1990. 


Charles C. Garrard. 


Water Power Development. 


In connection with the interesting article on Water-power 
Development," by Mr. L. E. Wood, A.M.LE.E.. in the 
July 16th issue of the Review, the author appears to lay stress 
upon the development of tidal powers in this country apart 
from ordinary hydro-electric schemes. Mr. Wood states that 
“ apart from tidal energy, it is estimated that England pos- 
eesseg 900,000 H.P. capable of development, but far greater 
possibilities depend on our ability to utilise the tidal flow of 

rivers as we possess that meet the requirements.” 

Unfortunately, it is extremely difficult to obtain accurate 
estimates of the cost of any hydro-electric scheme at the 
present time, but I think it is generally admitted that as far 
88 this country is concerned, the prohibitive capital charges 
necessary in connection with a tidal energy scheme of any 
magnitude, rule it out of the question for near future de- 
velopments, unless, of course, natural storage basins exist. 

As regards ordinary hydro-electric schemes, however, en- 
gineers are generally in agreement that a start should be made 
at once to develop those schemes which will prove capable of 
economic development, despite the somewhat high capital 
expenditure involved under present-day conditions. 

The suthor gives figures showing a saving of coal of nearly 
9,000,000 tons per annum, based on the estimated develop- 
ment of 900.000 H.P., and assuming that 2.5 lb. of coal is 
consumed in producing 1 H.P.-hour of electricity. This is 
certainly a modest estimate of the fuel to be saved, as translat- 
ing the figures into electrical energy units, & coal consumption 
of 3.35 lh. per Kw.-hour generated is obtained, which is some- 
what better than the, average in this country, with poor 
grades of coal. Assuming coal of a calorific value of 11,000 
B. TH. U. per lb., and 3.35 Ib. per Kw.-hour generated, we get 
a thermal economy figure of 36.85 n.TH.U. per watt-hour gene- 
rated, or an overall efficiency of 9.25 per cent., which is above 
the average for Great Britain. 

The statement that ''water power is many times more 
efficient than power produced from coal; at least 90 per cent. 
efficiency 1s obtained from the amount of wnter passing 
through the turbine, against 90 per cent. from coal,” seema 
. to require further details to support it. The mechanical 
efficiency of a turbine may reach 90 per cent. or over under 
- favourable conditions, but a steam turbine will also show 
90 per cent. or more as regards mechanical efficiency. Even 
assuming 90 per cent. turbine efficiency and 94 per cent. 
generator efficiency, the overall efficiency of hydro-generation 


would be 84,4 per cent., somewhat above that to be obtained 


under even favourable conditions of operation. A 90 per cent. 
efficiency from coal generation is considered a creditable figure 
to-day, and requires up-to-date plant, a high load factor, and 
skilful eupervision to attain it, and it is safe to eay that a 
thermal economy figure of approximately 17 B.TH.U. per KW.- 
hour generated, ig an ideal to aim at in large stations with 
the present-day classes of coal. 

Mr. Wood's article draws attention to & most important 
subject as the production of cheap power will largely depend 
upon the efforts of electrical power engineers. 


L. Marshall Jeckel. 
Glasgow. 


July 18th, 1920. 


A Trade-Price Code. 


Why do not advertisers state the net trade prices of small 
&tandard electrical apparatus and accessories, also of goods 
in your For Sale columns? Is it because it would be 
undesirable for the general public to know the trade price? 
If so, could not this be overcome by the ELECTRICAL REVIEW 
adopting an advertising code such ag XO- 10 per cent., Y5= 
95 per cent., and so on? Trade buyers could then write you 
for this code, and would know at sight the price of the article 
advertised. Some firms may not desire their prices to become 
generally known by their competitors, in which case they 
could have their own ng code. They may rest 
assured, however, that competitors do get to know each other's 
prices. After all, it is largely price that determines a pur- 
chase, and I think such a code would save considerable time 
and money in these days of changing prices and high postal 


charges. 
B. W. Gothard, 
Electrical Engineer. 
Aldershot Gas, Water ck District Lighting Co. 
July 90th, 1920. 


— — — ——— — 


The Award of the National Joint Board. 


Re Worcester in your issue of July 16th. It seems a pity 
that the Electricity Committee have nothing better to do 
with the town's money than to sink it in supertluous plant 
at the electricity works. If they have more plant than they 
consider necessary to deal with their maximum load, why 
not raise money on some of it? They might then be in a 
position to pay their otħcials the just and proper staff awards. 


True Econemy. 
July 90th, 1920. i l 


— — 


With reference to your editorial remarks re Joint Boards 
in your issue of July 16th, and the statement under Lighting 
and Power Notes, regarding Worcester, I should deem it a 
favour if you will allow me a few lines to etate the case from 
the point of view of a staff engineer. 

I may state that I know no one at Worcester, and have no 
personal ipterest in the case. The committee resolved not 
to accept the findings of the Board.’’ This may have been 
after consultation with, and with the approval of, the Wor- 
cester station staff, in which case my remarks may be super- 
uous. On the other hand, it may not have been. In any 
case the decision of the Worcester Committee is unconstitu- 
tional, and is likely to have a bad effect throughout the 
country. They were, I presume, represented on the employers’ 
side of the Joint Board, and their representatives agreed to 
'" kilowatt capacity " as a basis of the schedule. y tbeir 
decision they are discrediting their representatives, and placing 
themselves in the same position that the moulders occupie 
in their recent unfortunate strike, although I do not expect 
that this point of view bas occurred to the Worcester T.C. 
In any case their proper course of action was obvious. 
they considered that the schedule was unfair to them on 
account of special conditions in their undertaking, they could 
have paid the scheduled salaries under protest, submitted the 
matter to the firat meeting of the District Joint Board, and 
waited patiently for its decision as so many staff engineers are 
doing throughout the country. Had they even paid the 
increases which they considered fair, and left the matter over 
to the District Joint Board for revision, their action would 
not have occasioned comment, but the resolve not to accept 
the findings of the Board ” is openly asking for trouble. Even 
if we admit the argument of the Worcester Committee that 

plant capacity " would be an unfair basis in their case, I 
should like to point out that there are many stations through- 
out the country operating with insufficient plant capacity in 
relation to their maximum load, and taking the argument as 
sound, it would be up to the staff engineers in all these stations 
to ask for salaries in excess of the schedule, on the groun 
that their plant capacity was insufficient to provide adequate 
stand-by for their maximum load. Doubtless the Joint Board 
considered the relative merits of maximum load” and 
plant capacity as a basis for the schedule, and having 
arrived at a decision, it is the duty of all concerned to honour 
that decision. In anv community citizens who fail to carry out 
laws framed by their representatives have to be brought to 
their senses by the legal authorities of the community. 

The Worcester Committee doubtless congratulate themselves 
on having saved their borough a few pounds per annum, aD 
no doubt consider that thev have given a lesson to an u 
association. Nothing could be further from the facte of the 
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case. Their resolve will have a more disastrous and far- 
reaching effect. It is such resolves that force protective 
associations to local and unconstitutional action, and drive 
them back to the old policy of get what you can instead 
of "get what is right." 

The Electrical Power Engineers’ Association has in a few 
years grown to be an association of considerable influence, 
and is beginning to be felt as a power in the land. It has 
always been noted for its ability to look at a dispute from 
both sides, and for its constitutional methods. It believes in 
the principle of joint conferences. It is quite ready and eager 
to submit all disputes to the District Joint Boards, and to 
accept their decisions. If the employers’ eide can foster a 
similar spirit all will yet go well. The Worcester resolve has 
struck a blow at the very foundations of the Whitley Council 
edifice, which hag been the work of strenuous and fair-minded 
inen for years past, and if other Councils are going to follow 
its example they may eventually bring down the whole struc- 
ture, but let ine remind them that mighty structures make 
a mighty crash in their fall, and among the ruins strange 
things may happen. On that day, if we are unfortunate 
enough to see it, I trust the Worcester Committee will re- 
member that they once pulled a stone out of the foundations. 


Justitia Fiat. 
July 19th, 1920. 


The Imperial Wireless Chain. 


I have read the article in your issue of the 16th inst. upon 
the ** Imperial Wireless Chain, in which you say that '' with- 
out discussing the merits of the rival echemes, we must 
express the opinion that the decision of the Marconi Co., 
owing to a personal quarrel between the managing director 
and the chairman of the Committee, to abstain from giving 
evidence before the Committee was a strategical blunder of 
the first magnitude." 

You will, I am eure, consider it fair to me to make this 
correction. There is not, and never has been, any personal 
quarrel between the chairman of the Committee and myself, 
nor have I ever had, so far as I can remember, a personal 
quarrel with anybody. Tbe matters with which I have had 
to deal, and in which I have figured, have been on behalf 
of and in the interests of my company as managing director, 
and in no case have they been personal. 

With regard to the question of the blunder of the Marconi 
Co. refusing to give evidence before the Committee so 
long as the then chairman presided over it, have you not 
lost sight of the fact that the company had indisputable 
evidence that Sir Henry Norman had been in the habit of 
communicating with a German competitor of this company, 
and promising to give him information with respect to the 
Marconi Co., and its technical knowledge, which would have 
been of great value to that German competitor? 

In such circumstances, independently of other reasons, is 
it to be conceived that the Marconi Co. could appear before 
this same person as chairman of the Committee, and give 
to him very confidential information of a nature which would 
he of great assistance to a German or other competitor, and 
to the prejudice of the Marconi Co.? 


Marconi's Wireless Telegraph Co., Ltd., 


GODFREY C. Isaacs, 


London, W.C. Managing Director. 


July Alst, 1920. 


We Must Export to Live.” 


It is well that in your issue of July 16th vou draw attention 
to what you call the " export vision." There can be no 
two opinions about the vital importance of insisting on the 
merits of British goods, and now, whilst the home markets 
are busy, is the time for propaganda work. 

Our own company is fully alive to its importance. Our 
Mr. E. P. Bennett, whose informative articles in the ELEC- 
TRICAL REVIEW on continental opportunities have been of great 
value to the trade, has just returned from another of his 
tours, this time in the Scandinavian countries, and is now 
starting again for southern Europe. There have also been 
extended journeys in France, Belgium, and Holland. These 
are propaganda journeys; the immediate business results aro 
not part of our calculations, gratifying though these may be. 
On his return Mr. Bennett will be pleased to give any in- 
formation to manufacturers interested, either on general con- 
ditions or business possibilities. 

Our reason for writing is to encourage others, and to add 
a little weight to your appeal to British manufacturers to 
spend all they can on building up an export goodwill for 
British electrical goods. It was by this export vision” 
that our country built up what success it had in the past, and 
it is by this same that our country’s future will be made 
secure. 

The live trader owes a debt of gratitude to the Review for 
eo constantly '' rubbing in' this vital truth. 


R. W. Hayman, 
Manager Ezport Department, Simplex Conduits, Ltd. 
Birmingham, July 22nd, 1920. 


[Several letters are unavoidably held over to our next issue, 
—Eps. Exec. Rev. 7 S 


LEGAL. 


STEALING ELECTRICITY BY SAFETY PIN. 


FREDERICK RODERICK, & Barrow shipyard clerk, was fined 20s. 
and ordered to pay £1 8s. for advocate's fee, by Barrow magis- 
trates on Friday last, for stealing electricity. Mr. Hanning, 
solicitor, prosecuted on behalf of the Isle of Walney Estates 
Company, which owns the bulk of the houses at Vickerstown, 
Walney Island, and he explained that the defendant was a 
tenant of one of the company's houses in King Alfred Street. 
The company paid the Barrow Corporation for the electricity 
supplied to the houses at Vickerstown, and then gold it again 
to the tenants, who were supplied by prepayment meter. On 
Mr. Kay and & Barrow Corporation meter inspector visiting 
the defendant's house on July lst they found an ordinary 
safety pi nconnecting the wires just above the meter, wit 
the result that current was being used without having paesed 
through the meter. The defendant wrote a letter to the 
Barrow borough electrical engineer saying that he did not 
know that the current was not passing through the meter. 
Mr. David Kay, manager to the Estates Company, eaid that in 
this particular street there had been a loss of electricity to the 
value of £13 10s. for 14 houses over a period of six months. 
William Allington, meter inspector, said that in December last 
he found a pin on the wires, and he told the defendant's wife 
it was not playing the game. Defendant denied any intention 
of stealing current. He said on June 30th he had no change 
for the meter, and a man told him to connect the wires with 
& pin. He did this quite openly, and on the following morn- 
ing the officials found it. 


T.ZATHERHEAD ELECTRICITY Co. FINED. 


At the Epsom Petty Sessions, the Leatherhead & District 
Electricity Co., Ltd., was fined £5 and two guineas costs for 
suffering offensive fluid matter to pass into the River Mole. 


TELEPHONE RATES. 


THE Report of the Departmental Committee on Telephone Rates, 
issued recently (Cmd. 804, price 9d. net), commences with a brief 
history of British tariffs, and shows that prior to the war the 
telephone service, as a whole. showed a fair margin of profit; in 
1912-18 there was a profit (after providing for depreciation and 
interest on capital) of £303,343 ; in 1913-14 there was a profit of 
£289,111, but in 1914-15 a loss of £111.018. The estimated loss for 
1919-20 was £1.950.000. Administration and operating expenses 
have risen by about £3,200,000, engineering salaries and wages by 
about £2,500,000, the total for 1920-21 being estimated at 
£8,175,000, under these heads. compared with £2.472,091 in 
1913-14. Including all items, the expenditure in 1920-21 is esti- 
mated.at £13.700,000 (£5,952 073 in 1918-14). and the revenue at 
£ 9,720,000 (£6,191,184 in 1913-14), leaving a deficit of £3,980,000 
next year. 

The allowance for depreciation in 1920-21 will be £2.310,000, 
compared with £1,471,320 in 1913-14, and the contribution from 
revenue in respect of pension liability will be £740,000, sgainet 
£400,000. The gradual introduction into the system of an 
increasing proportion of plant purchased at present prices, three 
times the pre-war cost, will tend to swell the deficit. 

Experience shows that there is no net reduction in costa as 
development proceeds. Economies due to the increasing density 
of service are neutralised by the increased complexity and cost 
of the exchange plant and of the operating arrangements required 
to give a large number of subscribers intercommunication. The 
equipment of a small exchange is relatively cheap, but tbe cost 
per line for “ multiple" exchanges is nearly twice as much in a 
single-exohange area, and where several exchanges with junction 
lines are required the cost per line of the exchange equipment 
varies as follows :— 

Subscribers ... 200 1,000 5,000 10.000 
Cost per line £8 18:2 14°6 17 


At the same time, an operator who can deal with 147 lines in a 
single exchange can only cope with 72 in a Jarge multi-exchange 
area. The advantage gained by the individual subscriber from 
the development of the system lies, not in a reduction of his 
subscription, but in the increased number of persons he can 
communicate with. 

Hitherto telephone tariffs have favoured the large user at the 
expense of the small user. The cost of operating a given number 
of cells on a busy line is usually greater than that of operating 
the same number of calls distributed amongst a group of small 
users, owing to the number of engaged " calle. Increased traffic 
means increased costs both for plant and operators, but on the flat 
or unlimited service rate it brings no additional revenue, while 
the flat rate is a direct inducement to the subscriber to overload his 
line ; some one-line subscribers are making calls at the rate of over 
10.000 a year, whereas the maximum capacity of a line, if its 
efficiency for inward as well as outward calls is to be unimpaired, 
is not more than 5,000 each way, 

The Committee recommends that the flat rate be entirely 


_ abolished (there are at present about 31,000 lines in London, and 


90,000 in the Provinoes rented at unlimited service” rates); that 
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the measured servioe rates, which also favour the large user, 
should likewise be abolished, and that the message rate (a flxed 
annual charge and a uniform charge per effective local call), which 
places the large and small user on precisely the same footing, be 
adopted as the general tariff. A preferential rate to residential 
subscribers is not warranted by the cost of supplying the service, 
but the minimam charge for calls, whether made or not, should he 
discontinued. 

A careful study has been made of the detailed elements of plant, 
operating, accounting, and administrative costs. The exoess of 
present over pre-war costs for the plant of a local system is 204 
per cent., of a trunk system 114 per cent. over all. The annual 
charges on the plant have risen by, for interest, 374 per cent. 
(local), 209 per cent. (trunk); for depreciation, 204 per cent. 
(local), 114 per cent. (trunk), and for maintenance 124 per oent. 
in both cases. 

Assuming that prices will remain constant for, say, five years 
(though it is hoped that by that time they will be much lower), it 
is estimated that for the years 1920 to 1924 inclusive, the total 
expenditure on renewals and new plant will be £28,160,000 (local), 
£7,455,200 (trunk). These fizures have been compounded with the 
cost and volume of pre-war plant expected to remain in use to the 
end of the pericd, for the assessment of the annual charges. The 
regults are as follows :— i 


Lond n. Provinces. 
Annual cost per line T £15 £823 
Total cost per message ... E 1°65d. 1˙38d. 


The adoption of a uniform message fee enables a marked 
economy to be effected in recording calls by the adoption of elec- 
trical registration, a point of increasing importance, especially in 
view of the development of the automatic exchange system. The 
Committee, therefore, recommends a uniform message fee of 14d., 
the provincial subscriber receiving a compensating reduction in his 
annual rental, namely : — London, £8 10s. ; Birmingham, Glasgow, 
Liverpool, Manchester, £8 ; elsewhere, £7 10s. For trunk calls a 
sliding scale in multiples of 141. is proposed, according to distance, 
tending towards a final value of 18. per 50 miles. 


It is recommended that in future the London area shall comprise 
exchanges within a circle of 10 miles radius from Oxford Circus ; 
as a result, Provincial rafes become applicable to over 6,000 sub- 
scribers at present paying London rates. i 

Numerous anomalies exist in the trunk system, and it is proposed 
in future to adopt a uniform mileage scale, a special system of 
charging, however, being devised for the London area, and the 
other cities above-named. The sparate trunk acoounts will ba 
discontinued. 

In order to diminish the number of engaged calls, due to the 
overloading of lines, which at present cost more than 4 1.000.000 
per annum, the Committee recommends that the P.M.G. should 
take power to refuse service to any subscriber who declines to rent 
a sufficient number of circuits to receive at least four-fifths of his 
incoming calls without delay. Additional lines are offered at a 
rental £1 less than the first. 

A uniform charge for extra mileage beyond the present specified 
distances is recommended. 

With regard to party lines, these offer no advantage for short 
distances, but above one mile radius a two-party line will be 
offered. Farmers’ lines will be continued, up to 12 subscribers per 
line at £4 each, for unlimited local service. Extension instru- 
ments, private branch exchanges, private wires, public call offices, 
and various other matters are also dealt with in the report. 
Quarterly settlement of accounts is recommended, though it 
involves a loss of revenue of £3,500,000 in the transition year, less 
£900,000 for additional deposits, the rental being paid in advance 
and the message fees in arrear. 

If the new tariff is introduced towards the end of 1920-21, it is 
estimated that in the three following years profit balances of 
£800,000, £600,000, and £200,000 respectively will accrue: in 
1924-25 there will b» a loss of £500,000, due to the increasing 
proportion of post-war plant in use, to meet which it is proposed to 
make a percentage addition to the subscribers’ accounts, sufficient 
to keep the service on a remunerative basis. 

Appendices give numerous statistica and data relating to the 
British and foreign telephone services. 


BUSINESS NOTES. 


Bankruptcy Proceedings. THOMAS, B.E., electrical 
engineer, 12, Castle Meadow, Norwich.—Receiving order made 
July 19th, on creditor's petition. First meeting, July 31st ; public 
examination, September 13th ; both at Norwich. 


JAGGER, JOHNSON, electrical engineer and contractor (as J. 
Jagger & Co.), 28, Northgate, Halifax.—Adjudication order, 
July 21st. First meeting, August 6th; public examination, 
September 24th ; both at Halifax. 

A. R. MEGGETT, electrical engineer, 45, Thrumpton Lane, East 
Retford, Notte.—Receiving order, July 23rd, on debtor's own 
petition. 


Company Liquidations. — INSULATION AND METAL 
FIrMEN TS. LTD.—Meeting of creditors, August 3rd. All have 
been, or will be, paid in full. 

PEARSON'S ELECTRIC Mixers LAMP Co, Ltp.—Winding up 
voluntarily. Liquidator, Mr. A. E. Green, 100-104, Moorgate 
Station Chambers, E.C. 2. 


Dissolutions of Partnership. —PARKES & O’SULLIVAN, 
electric welders and motor repairing works, &c., Union Street, 
Newport.—Messrs, W. G. Parkes and J. O'Sullivan, have dissolved 
partnership. Mr. Parkes attends to debts. 


ARMATURE REPAIR Co., makers and repairers of motors and 
dynamos, Llanrwst Street, Liverpool. — Messrs. J. Copland and 
W. A. McGuire have dissolved partnership. Debts will be attended 
to by Mr. Copland, who will continue the business, 


Trade Ánnouncements.— Messrs. THAIN & THOMSON, 
who have recently resigned their positions with Sir W. G. Arm- 
strong, Whitworth & Co., Ltd., Elswick, Newcastle-upon-Tyne, have 
started in partnership as consulting electrical and mechanical 
engineers at Commercial Buildings, 7, Side, Newcastle-upon-Tyne, 
and wish to receive latest catalogues, price lists, &c. Tel. 
‘Central 2797," Newcastle-upon-Tyne. 


Mr. W. KEMP, previously employed in the electrical department 
of the National Shipyards, and on the electrical staff of Thomas's 
Soap Works, Bristol, has commenced business as an electrical con- 
tractor at 7, Robertson Road, Eastville, Bristol. He wishes to 
receive manufacturers' catalogues of lighting, heating, and cooking 
appliances, 

Mr. C. B. THOMPSON, export engincer, has opened up business at 
52, Shaftesbury Avenue, London, W. I, with a view to exporting 
machinery and plant to the Far East. He invites correspondence 
from manufacturers with regard to agencies. 

Messrs. TOFIELD & ROBINSON, LTD., of Birmingham, are opening 
showrooms and stores, in conjunction with contracting business, 
at 17, Wells Street, Oxford Street, London, W. 1, with Mr. F. W. 
Twentyman as manager. The trade are asked to forward 
catalogues there, Telephone, Museum 7892; telegrams, '' Elec- 
trocar, Phone, London," l 


Catalogues and Lists.— Mn. W. M. Hannis-BURLAND: 
63, Queen Victoria Street, E.C. 4, sends us the following catalogues 
of firms for which he is the London representative :—The PARSONS 
Motor Co., LTD., Southampton.—A collection of illustrations and 
designs showing the incorporation of Parsons engines in various 
descriptions of stationary and portable plants (34 pp.). ASHWOBTH 
AND PARKER, Bury (Lancs.).—An illustrated description of various 
types of " Parker " engines for use in a large variety of situations 
(46 pp). Mr. Harris-Burland also represents, among other firms, 
R. A. Evans, Ltd., of Leicester, electric lift engineers. 

MEssBRs, SIMPLEX CoNDUITS, LTD., Garrison Lane, Birmingham. 
—Two illustrated booklets, comprising notes for salesmen and an 
account of how the manufacturers are helping to sell the new 
“ Plexsim " electric iron. 

THE ELECTRIC LAMP MANUFACTURERS ASSOCIATION OF 
GREAT BRITAIN, LTD., 46, Queen Victoria Street, E.C. 4.—Booklet 
(12 pp.) entitled " My Electric Home," an illustrated description of 
an electrically-equipped dwelling. 

THE ELECTRICAL ENGINEERING AND EQUIPMENT Co., LTD., 
Bank Buildings, 109-111, New Oxford Street, W.C. 1.— Booklet 
(16 pp.) and folder dealing with the Matthews fully automatic 
lighting plant. 

GEORGE ELLISON, Perry Bar, Birmingham. Catalog ue No. 304 
(16 pp). An illustrated and priced descriptive list of totally- 
enclosed, self-resetting emergency and shunt-limit switches for 
cranes, lifts, &c. 

GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, E.C. 4 — 
Installation Leaflet No. 2.316, illustrating and describing the 
electrification of a large aeroplane works. 

THE Sun ELECTRICAL Co., LTD., 57-59, Neal Street, Long Acre, 
W.C. 2.—An attractively-illustrated catalogue (32 pp.) of Sunco " 
electric signa of many types for all purposes. 

Messrs. JOHNSON & PoRDES, 8, Crawford Passage, Farringdon 
Road, E.C. 1.—Leaflet dealing with the Elbe dry cell. 

INTERNATIONAL TIME RECORDING Co, LTD., 57, City Road, 
Finsbury, E.C.1.—Booklet illustrated in colour and dealing with 
automatic time and costs recorders. 

BRITISH INSULATED AND HELSBY CABLES, LTD. Prescot, 
Lancashire.—General illustrated catalogue printed in French. N 

WATSON & Sons, LTD., Parker Street, Kingsway, W. C. 2.— 
"Sunie Record, No. 11, June, 1920, containing illustrated 
descriptions of sphere-gap voltmeters, notes on Coolidge tubes, the 
Sunic exposure meter, a new fluoroscopic screen, and a new 
apparatus for measuring heart dilatations. 

Messrs, Isaacson & Brown, LTD., 39, Furnival Street, London, 
E.C. 4.—Leatiet, with prices of the Bettalite" Eaglish-made 
half-watt fitting, with bowl of pure white glass covered with opal. 

THE J.L. ELECTRIC Co., 30, Church Street, Birmingham.— 
Leatiet, illustrating the J.L. Universal Clip for fixing C. T. S. lead- 
covered and armour-sheathed cables of any size. 


Scheme Abandoned.—The Avoca (Co. Wicklow) Electro- 
lytic Copper Co. intimate that they are abandoning their scheme for 
the present, but hope to continue development work at the mires 
and take up the electrolytic project later. : 
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Engineering Wages.— On Sunday last, a largely- 
attended meeting of the Manchester distriot members of the 
Amalgamated Engineering Union in Manchester passed a resolu- 
tion in which it demanded :—" That our Executive Council 
immediately call into operation a national conference in accord- 
ance witb the rules of the Amalgamated Engineering Union. We 
strongly recommend the national conference to adopt the restric- 
tion of all overtime throughout the industry, such restriction to 
be rigidly enforced on all classes of work irrespective of whether 
it be of & productive nature or breakdowns or repairs to plant or 
maintenance or repairs generally, except in cases involving loss of 
life or limb, districts throughout the United Kingdom to be 
instructed immediately to carry out these recommendations." — 
Daily Telegraph. l , | 

It is stated that the Executive of the Union has decided to 
withdraw from the Industrial Court consequent upon the Court's 
decision against the claim for a 6d. per hour advance. 

According to the Daily Herald, under the 1917 agreement wages 
were to be dealt with by the Interim Court of Arbitration, which 
was succeeded by the Industrial Court, At a conference which it 
is said is to be called by the Engineering Shipbuilding Trades 
Federation it will be considered whether wages shall continue to 
be settled as now, by the Industrial Court, or by direct negotiation 
"backed by the fighting forces of the Unions." Tom Mann, 
secretary of the A.E.U., has deprecated the taking of local action 
in some parts of the country to try to get the 6d. an hour which 
the Court refused. He said that such action, if persisted in, would 
weaken the Executive in its endeavour to obtain & national 
advance. He claimed that £6 10s. per week was the lowest 
minimum which the engineering trades should have. “Their 
productivity for the good of the commuuity was greater than ever, 
and fully entitled them to the advance. Oertain districts are 
raising protesta and advocating the taking of a ballot on a national 
down-tools policy if the 6d, demand is not conceded. 


Olympic Trial Race at Rugby.—On the afternoon of 
July 21st, when the Olympic Cross-Country Trial race was run at 
Rugby for selecting runners to represent Great Britain at the 
Olympic Races in Antwerp, the BRITISH THOMSON-HOUSTON Co., 
LTD., lent their ground for the purpose. The course was marshalled 
by the Boy Scouts, and after the race the competitors and officials 
were entertained to tea by the B.T.H. Co. 


Lead.—In their weekly report, dated July 24th, MESSRS. 


JAMES FORSTER & Co. state :— 


The news from Australia indicates a edy settlement of the strike a 
Broken Hill, which has now lasted over 14 months; but, whatever terms are 
settled, it is highly improbable that the future output of these mines will be 
anywhere near the pre-war level, and costs must be largely increased. . . .« 
The immediate effect of a settlement may lead to any stocks held there by our 
Government and by the mineowners being shipped earlier than otherwise. 

Imports this month so far are about on a par with those of recent months, 
and are far below actual consumption. We again emphasise the fact that 
. available imports for home trade for the past eight months only amount to 

about 40,000 tons, whereas the domestic trade (white, red, sheet, and pipe 
lead), leaving out the important electrical trades, is conguming at the rate of 
100,000 tons per annum, the difference so far being made up out of stock and 
dismantled war chemical plant, which, of course, are only adventitious helps. 

Messrs. G. Cawson & Co. state :— ! 


The news from Australia seems more reassuring, and from all reports the 
. strike seems at last to be in a fair way of settlement. Should an agreement 
eventually be arrived at, there is not likely to be any decrease in Australian 
shipments, as there is still a fair amount of old stock to come forward. The 
trale demand for all descriptions of manufactured lead seems, if anything, to 
be worse than ever. Consumers hold aloof from the market. . . . . The 
outlook for the present is very uncertain, owing to the action of speculators. 
If they continue their operations, prices may be driven still higher, although 
consumptive demand would warrant some decline. 


Engineering Trade Depression.—The depression in the 
engineering trade of Lincoln has become much more pronounced of 
late, upwards of a thousand workpeople being now unemployed in 
the city. This state of affairs is attributed mainly to the policy of 
the banks in curtailing traders’ overdra‘ts. Owing to the high cost 
of labour, material, and power, much more capital is needed to 
finance agiven amount of output than before the war, and as things 
are the makers cannot finance the production of machinery for 
which there is no present sale, although they would be quite willing 
to accept the risks of the markete. The manufacture of general 
engineering work is also being retarded by the scarcity of castings, 
— Jronmonger. 


Annual Ontings.—On Saturday, 17th inst., the staff of 
Mn. Harry Moss, of Bradford, had an outing to Morecambe, where 
they were entertained to dinner and tea, A toast given by Mr. A. 
Bairstow, seconded by Mr. C. T. Brown, was responded to by 
Mr. Moss. n 

The Athletic Club of Messrs. GEO KENT, LTD, held their annual 
sports on the Chaul End Ground, Luton, on Saturday, July 17th. 
Mr. Walter G. Kent (president of the club) acted as referee, and 
Mrs. Kent distributed the prizes. There was dancing from 7 to 
10 p m. 

Pope's Social and Entertainment Club held their first sports on 
Saturday, July 17th, at Gunnersbury Park, Acton (by kind permis- 
sion of Mrs. Leopold de Rothschild) The pregramme of events 
included over 400 entries. Mrs. Pope presented the prizes, and iu 
reply to an expression of thanks, said she hoped that the meeting 
would be an annual one. The St. Pancras Silver Band (Comrades 
of the Great War) played selections during the afternoon and in 
the evening for dancing. 

The staff and employés of ELECTRICAL INSTALLATIONS, LTD., 
held their annual outing on Saturday, July 17th. The party, 
numbering 82, went by charabancs to Brighton, At the luncheon 
the chairman proposed Success to the Firm.“ 


The Ediswan Staff Association Concert Party, under the direction 
of Mr. F. H. Holyday, gave selections from their extensive reper- 
toire at a feteand pageant given on Saturday, July 24th, in Bruce 
Castle Park. Tottenham, in aid of funds for the extension of the 
Prince of Wales’ Hospital. Both the afternoon and evening 
performances were well supported. 


Yorkshire Electric Power Company and the E.P.E.A.— 
Ata meeting of the Executive Council of the Electrical Power Engin- 
eers' Association, on July 21th, it was resolved to raise the boycott on 
the electricity undertaking of the Yorkshire Electric Power Co. 
No objections, therefore, will be raised to engineers accepting 
positions with the company. The Council also expressed ita satis- 
faction with the decision of the company to apply the Schedule of 
Salaries to the members of the technical staff in the service of the 
company, and also with the active interest shown by the engincer and 


nm of the company in connection with the National Joint 


Annual Holidays.—The works and offices of MESSRS. 
ALAND & Co., London, 8.E., will be closed from July 30th till 
August 9th. Correspondence will not be attended to. 

The works of THE TOK MANUFACTUBING Co., LTD., will be closed 
from this, Friday, evening until the morning of Monday, August 9th. 

The works and offices of the BENJAMIN ELECTRIC, LTD., will be 
closed from to-day, July 30th, until Monday, August 9th for the 
summer holidays. 

THE METROPOLITAN-VICKERS ELECTRICAL Co., LTD., of Trafford 
Park, Manchester, whose works are closed from Friday, 
July 23rd, till next Tuesday (as already announced in these 
columns), opened a booking office in the works for the benefit of 
their employés. That these facilities were much appreciated is 
proved by the fact that the takings were over f 2, 000. Arrange- 
ments were made for two special trains from the Central Station, 
Manchester to Liverpool, one from Victoria Station, Manchester to 
Fleetwood, and one from Victoria to Blackpool. The bookings to 
Douglas, I. O. M., were 1,050, and to Blackpool 600. 


The E.T.U. and the A. E. U.—In the absence of a sufficient 
number of votes the Electrical Trades Union cannot become 
affiliated to the Amalgamated Engineering Union. Less than 50 
per cent. of the total number of members in the Electrical Trades 
Union voted, although the majority of those who did vote were in 
favour of affiliation.— Manchester Daily Despateh. 


Electrical Supplies ia South Africa.— The South 
African correspondent of the Zronmonger reporta that prices for 


electrical goods are on tbe up grade, as British quotations have 


risen by from 20 per cent. to 30 per cent. " There is still a 
shortage of many fittings and accessories such as porcelain and 
woodware pushes. Wire is plentiful, but about 20 per cent. higher 
in.price than last month. Business, in spite of shortages and 
enhanced prices, is, however, brisker than of late in Johannesburg, 
and is expected to continue so in the larger towns, where electric 
lighting and power are available everywhere. The dark winter 
nights always give a fillip to the demand for electric lighting, 
heating, and cooking appliances in such a gas less country as 
South Africa. The winter came in with a rush from summer 
temperature (as understood in Europe) to below freezing-point in 
the night of June lat, and such severe cold on the High Veld has not 
been known in June for many years. As the winter extends into 
August and September, the season's trade promises well. The 
present prices of electric wires (covered) are :— 3/20, 308. to 33s. ; 
3/22, 278. to 30s. ; 7/22, 40s. to 448.; aud 7/20, 55s. to 60s. Very 
few firms issue price lists, and in most casea quotations are given 
from day to day. Tubes are fairly plentiful, but are offered at 
enhanced prices in spite of a lull in building operations due to the 
new Tenants Protection Bill, which will soon ve in force. Lamps 
are up to 248. per doz., although in places keeping as low as 2C8. ; 
flex costa from 558. to 758. per gross yards; and oleats are up to 
35s. per 100. Some fittings, such as adapters, have advanced quite 
400 per cent. over pre-war prices. The present price of adapters 
is 21s. per doz., with a possible plus; before the war they were sold 
at 48. 6d. per doz.” ; 


Brazilian Tax on Foreign Companies.—In a dispatch 
dated Rio de Janeiro, July 26th, Reuter's Trade Service says that 
decrees have been issued imposing a tax of 5 per cent. on the divi- 
dends and interest paid on holdings in limited companies having 
their headquarters in other countries. These companies are 
required to notify in Brazil all calls and dividend announcements 
published abroad. The 5 per cent. tax will apply to the proportion 
of the capital that is held in Brazil. Registration of these parti- 
culars with the Tribunal of Commerce is compulsory. 


Australian Electrical Mannfacturlng.— With reference 
to the activities of the English Electric Co., of Australia, recently 
referred to here Reuter's Trade Service states that the company 


. has purchased 20 acres of land at Clyde, upon which it proposes to 


erect immediately large engineering works for the manufacture of 
electrical equipment, turbo-alternators, Xo, 


Germans in Japanese Employment.—According to a 
report from Wesel, Germans who have recently returned from 
Siberia announce that, atthe request of about 700 German 
prisoners of war from Siberia, mostly technical men and trained 
workmen in the electrical industry, the Chamber of Commerce of 


. Tokio a little time ago recommended the Government to permit 


these Germans to remain and receive employment in Japan. They 
are said to have been given employment in railway construction 
and in the electrical industry, and occupation has also been given 
to German textile experts who were amon,; the prisoners. 
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The Felten and Guilleanme Co.— The shareholders in 
Felten & Guilleaume, Carlswerk, A.G., of Cologne-Mulheim, on 
July 15th sanctioned the previously-reported proposal to increase 
the share capital from 60 to 120 millions of marka in connection 
with the agreement with the Luxemburg Burbach-Eich-Dudelingen 
Co. and the Terres Rouges Co. Under the agreement the two 
latter will supply the German company with semi-finished steel 
for » period of 30 years, and will take over the new shares of 
60 millions at the price of 250 per cent., in conjunction with a 
Luxemburg bank, In return for their renunciation of the right 
of subscription to the new shares, the shareholders in the F. & G. 
company are to receive compensation at the rate of 500 marks 
per share out of the premium realised in the near future, and a 
further sum of 500 marks per share after the general meeting in 
1921 if the working resulta for 1920 show no decline. The Berlin 
A.E.G., which recently increased ite holding of F. & G. shares " in 
the interest of the old shareholders in the latter, has in the mean- 
time concluded an agreement with the Luxemburg group, under 
which the maintenance of German influence in the F. & G. company 
will be guaranteed according to the rearrangement of the board of 
directors under the scheme of capital expansion. 


Western Canadian Telephone Requirements.—4A large 
number of particulars with regard to the demand for telephone 
material and equipment for Western Canada have been collected at 
the Department of Overseas Trade, and are available for British 
manufacturers of sets or components, These particulars may be 
seen by appointment with Captain Vandeleur, Department of 
Overseas Trade, 35, Old Queen Street. Westminster, S.W. 1.— 
Board of Trade Journal. 


Automatic Street Lighting.—Some time ago (May 15th, 
1914) we illustrated an electric street lamp devised by Mr. C. J. 
Turner, electrical engineer to the Hoylake Urban District Council, 
in which & selenium cell,in conjunction with certain switching 
apparatus, automatically controlled the switching on and off of the 
light during periodsof night and daylight respectively. We have 
now had an opportunity of inspecting improved apparatus of a 
similar character, based on the Turner and Schattner patents, at 
the offices of MRSSRS. ELECTRICAL AND ENGINEERING DEVOLOP- 
MENT, LTD., of 82, Victoria Street, London, S.W., which company 
has taken over the development and exploitation of this system. 
The apparatus is of an extremely simple and compact nature, and 
can be relied upon to operate indefinitely without a hitch. 

The property of a selenium cell, of changing its resistance to a 
very considerable extent when exposed to daylight, or alternatively 
in darkness, is well known, but owing to the very high resistance 
of such cells and their very low current-carrying capacity, it was 
necessary to devise, or rather to invent, an automatic switch which 
would operate with certainty at very low ourrents, such as 
séoth of an ampere, and which was of robust and simple ocon- 
struction. Furthermore, it must be capable of making and 
breaking currents up to 5 amperes on a 250-volt circuit, 


The apparatus that we saw fulfils these conditions in a simple 
and efficient manner, and we hope to describe and illustrate it in 
detail at an early date. The operation of the switch was perfect 
and sparkleas. 


In these days of high-priced labour, central stations will be very 
glad to have an opportunity of doing away with manual labour in 
connection with the switching on and off of their street lamps, 
and Messrs, Electrical and Engineering Development, Ltd., inform 
us that they are surprised at the interest which has been taken in 
their new system. They have already been offered the contract for 
the equipment of several important street-lighting systems, and 
hope to be in a position to carry out these installations in the 
autumn, i 

Incidentally we may note that the firm is engaged in developing 
several other electrical inventions, and for the purpose of keeping 
a watch for new ideas, has established an organisation of experts, 
which embraces not only this country, but also many important 
centres abroad. By this means it is hoped to catch them young " ; 
the value tothe nation of importing new inventions, and developing 
them here, in addition to those of native origin, is obvious. Only 
too often good British inventions have been rejected at home and 
developed abroad; we hope that in future every effort will be 
made to secure to this country the benefit of new ideas—for 
continual progress is essential to the maintenance of our position 
in the world's trade. 


Book Notices.—The July, 1920, “ Bulletin," Vol. VII., 
No. 5, of the Hydro-Electric Power Commission of Ontario, con- 
taining illustrated articles on Merchandise Accounting for Hydro 
Municipalities, Metering the Consumer's Load, the Ranney'a Falls 
Power Development, Hydro Used for Treating Poles, and the 
Organisation and Work of the Commission's Laboratories. 


“The Detroit-Edison Synchroscope.” Vol. 7, No. 5, (24 pp.) 
The July (Midsummer) number of this journal contains articles on 
“Things not generally known about a power plant,” and the 
Connors Creek installation. Profusely illustrated. 


"Introduction à la théorie des Couranta téléphoniques et de la 
radiotélégraphie." By J. B. Pomey. (510 pp, 100 figs.) Paris: 
Gauthier-Villars et Cie. Price 50 fr, net. 


We have received from the Latvian Consulate (4, Drapers 
Gardens, London, E.C. 2) a copy of the Latvian Econom st, a 
monthly publication issued by the Finance Ministry of Latvia and 
giving information regarding economic life and conditions of the 
Republic of Latvia. 


" Engineering Directory.” No. 67. May, 1920. London: Engi- 
neering, Ltd. 


“ Journal of the American Institute of Electrical Engineers.” 
Vol. XXXIX, No. 7. July, 1920. New York: The Institute. 
Price $1. 


“Vickers News," Vol. 2, No. 20, July 15th, 1920, containing a 
constructive commentary by Mr. Harry Allcock upon the report of 
the Royal Commission on Decimal Coinage. Also articles on 
airship building at Barrow during the war, the firm's exhibita at the 
Olympia aero show, and the turbine steamer Mansrman, which was 
built at Barrow for the Isle of Man service, and recently recon- 
ditioned after war service, 


Organisation of Industry in Czecho-Slovakia.—The 
Dutch Minister at Prague, Czecho-Slovakia, reporting on the 
industrial situation in the Republic, states that a regular improve- 
ment, both in the matter of quality and quantity, took plaoe last 
year in the machinery, metal ware, transport and electrical 
industries. All the large works and many of those of average size 
greatly increased their installations during the war, and are now 
able to produce more than in 1914, notwithstanding the reduction 
in the working shift to 48 hours weekly. The latter circumstance 
has brought about an increase in the number of workmen employed, 
particularly in the large works, where an expansion of from 50 to 
100 per cent. is a common occurrence. Worn-out plant has now 
been replaced by modern machines, and the engineering industry is 
particularly active. After referring to various departments, the 
report states that the electrical industry has plenty of orders on 
hand. The requirements in cables and insulated conductors are met 
by the inland works, and works for glow lamps, meters and 
batteries are in course of construction, in order to render the 
country also in these respecte independent of importa, All the indus- 
trial groups are formally combined in the Syndicate for the Metal 
Industry, which has nine departments in which are discussed all 
questions relating to commercial policy and imports and exports. 
The council of the syndicate, complemented by representatives of 
the workmen, consumers and merchants, also acts as an official 
advisory organisation on behalf of the State Import and Export 
Commission for the metal industry. 


Private Meeting.—A. M. Cramp, electrical engineer, 12, 
Regent Street, Haslingden.—The creditors interested herein were 
called together recently, when a statemént of affaira was presented 
which showed liabilities of £1,224, of which £924 was due to the 
trade, and £300 to cash creditors. The assets were estimated to 
realise £562, or a deficiency of £662. The assets consisted of 
stock-in-trade, £298 ; fixtures, &c., £100; and book-debts, £164. 
It waa stated that the debtor started trading in 1911 with little or 
no capital of his own, but he borrowed £200 from a relative, and 
that amount wasstill owing. He purchased an existing business, 
for which he paid £80 cash. The debtor was unable to state what 
his turnover had been, although books of account had been kept. 
The bank passbook showed that the turnover during the last year 


had averaged about £60 a week, but the debtor pointed out that he ` 


had had a number of losses on contracts. The position disclosed 
was discussed at some length, and eventually it was decided that a 
deed of assignment should be executed with Mr. J. F. Warburton, 
of Queen Street, Manchester, as trustee, and a committee of inspec- 
tion was also appointed, consisting of the representatives of Mesars. 
W. E. Beardsall & Co., Ltd., Mr. Parkin 8. Booth, Liverpool, and 
Mr. Charles Turner, of Sheffield. The following are creditors :— 


Glover, W. T. & Co. . £63 W. T. Henley's Telegraph 


Baxendale & Co. .. ee - 26 Works Co. £10 
Beardsall, W. E., & Co. .. 101 Ward & Goldstone 8⁰ 
Downes & Davies. 85 . 111 General Electric Co. 98 
Edison Swan Co. es si B7 — Credenda Conduits 20 
Sloan Electrical Co,  .. vs 59 Electrical Supplies de 75 
Vickers & Co. e 0 1% Palmer, Riley & co. 56 
Falk, Stadelmann & Co. - 21 Electric Lamp Factors .. 4 
Parmiter, Hope & Sugden s 23 


Disputes.—Among the schemes instituted by the Dundee 
Corporation to give work to unemployed men was the laying of 
cables, and the recent award of 44d. per hour granted to labourers 
in the building trade has been claimed by the " unemployed," who 
“downed” tools to enforce their demand. According to Mr. 
H. Richardson, the Corporation electrical engineer, the men left 
work without giving the slightest warning, leaving open areas of 
50 yards at one part and 200 yards at others. It is suggested that 
as the work is not in a hurry, the streets should be closed, and the 
work of laying the cable stopped. 

The strike of cable jointers and street box examiners, members 
of the Electrical Trades Union, and employed by the Liverpool 
Corporation, has extended to Birkenhead, Bootle, and Wallasey, 
where these grades of workers have also been withdrawn. The 
dispute now continues into its tenth week, and has been described 
as a deliberate attempt to wreck the Whitley scheme in this area, 
to which the Electrical Trades Union retorts that for these men 
it is claiming the district rates paid to electricians, with any 
variations that may follow. 

A ballot is being taken of the electricians employed in the 
Liverpool contracting industry as to whether they will accept the 
offer of the employers in response to the wages application for an 
advance from 28. lid. to 28. 3d. per hour. 925 

The permanent-way men employed by the Newport Electricity 
Committee are still on strike. About 70 men are involved, but the 
strikera threaten to call out others. The men are paid 1s. 6d. an 
hour, and claim the same wages as builders’ labourers—about 2s. Id. 
an hour. The Corporation reply to the men that their wages are 
governed by the Industrial Council, and that until the men with- 
draw from the Council the present wages must continue, 


dn 
Ji 


—— 


Vel. 87. No. 2,227, JULY 30, 1920. 


THE ELECTRICAL REVIEW. 


148 


—— nMws— "P —————————— M —————————————s———T—ssáá— ÓnsBaÜ 


Works Orgaaisation.—1n order to obtain some insight 
into the working and construction of their various manufactures, 
the head office staff of Mesars. G. Kent, Ltd. (London) visited 
Luton on July 17th. In the course of a tour of the works, 
technical details were explained by experta in the different depart- 
ments They were also shown the latest improvements in 
machinery and equipment recently installed. 


50,000,000 Imsulators Wanted for the States. —H.M. 
Consul at Boston has sent to the D.O.T. in London samples of three 
types of porcelain insulators of small size used in the bases of 
electric bulb fittings, which are required by a firm in Massschu- 
setts. Fifty million of these articles in assorted types, according 
to the specimens, are required, and early delivery is of importanoe. 
The colour is immaterial so long as the type isthe same. The 
samples in question may be seen on application to Captain 
Vandeleur, D.O.T., Room 49 (Victoria 9,040, Ext. 29). 


Catalogues Wanted for Riga.—H.M. Consul at Riga 
(Mr. E. F. Cable) is establishing at the Consulate a collection of 
British catalogues for i Lion by callers and for distribution 
among local traders. British manufacturers are asked to send 
catalogues and samples. 


Fereiga Purchases of German Siemens Shares.— 
The Siemens & Halske Co., of Berlin, recently increased the share 
capital from 63 to 126 millions of marks. At the meeting where a 
resolution to this effect was adopted the directors mentioned the 
probability that it would be necessary to place some of the new 
capital in other countries. It is now announced that large paroels 
of shares have been disposed of abroad, including the United States. 
This circumstance does not make any difference in the position or 
policy of the company, as the control remains in the hands of the 
holders of the first 9,500 shares—the Siemens family—as mentioned 
a short time ago. 


New Belgian Company. La Société des Ateliers de 
Constructions Electriques des Flandres (Joseph & Fils) is the name 
of a new company which has just been formed in Ghent with a 
capital of 2,000,000 fr. to carry on an electrical engineering 


Hendon Aerial Derby.— The engines of the aeroplanes 
that secured the first and second places in the Aerial Derby“ 
held at Hendon on Saturday, July 24th, were equipped with B.T.H. 
magnetos. These were also used on the aeroplanes which secured 
first and second places in the 1919 Derby, on the R34, and on the 
aeroplanes which secured some 28 aerial records. These results 
support the high opinion in which these magnetos are held by pilote 
for reliability in service. 


Auction Sale.—Mxssns. P. HUDDLESTON & Co. will sell 
by auction, on August 10th, at Dalling Road, Hammersmith, W., a 
quantity of electrical apparatus, including motors, generator, fans, 
cable and wire, kc. For particulars see our advertisement pages 
to-day. 


LIGHTING AND POWER NOTES. 


Aylesbury.—ExPzRT Apvice.—The Town Council has 
appointed Mr. C. H. Wordingham, of London, as consulting engi- 
neer in with the electricity works, at an inclusive fee of 


50 guineas. 


Beckenham.— YkAR's Workinec.—The financial result 
of the past year's working of the electricity undertaking was a 
deficit of £5,279, as against £6,000 in the previous period. This is 
regarded as satisfactory, inasmuch as a deficit of £8,000 was 


Bexhill.—_Waars.—The Council has accepted the 
Whitley Council's recommendation with regard to the wages of ita 
electrical employés, who will receive an additional 5s. per week. 
It was stated at the Council meeting that the men were quite satis- 
fed with the 7s. 6d. which was added in March, and made operative 
as from the beginning of February. It is understood that the 
rate of wages will shortly be based on the full war advanoe rate of 
39s. 6d , plus 123 per cent., over pre-war wages. 


PROPOSED PRICE [NcREASE.—The engineer estimates that these 
increases, with increased cost of coal; materials, &o., for the current 
year ending March next will approximate £4,500, To meet 
this additional expenditure the only course open is to advance 
charges to the consumer. The Committee is, therefore, applying 
to the Electricity Commissioners for an order increasing the 

powers of charge. Application is being made for a 
maximum charge of 1s. per unit, as against the maximum of 
Sd. authorised by the Council's Electric Lighting Order of 1897. 
It is thought that it may be sufficient, so fer as future conditions 
can be foreseen, to charge 10d. a unit for light and 3d. for power. 

LOAN SANOTION.—The Council has received sanction to a loan 
for the purchase of meters, which have hitherto been paid for out 
of revenue. 


Bingley (Yorkshire). — BREAKDOWN. — The District 
Council last week held a special meeting to consider what should 
be done in consequence of a prolonged failure in the supply of 
electricity to the town by the Keighley Corporation on Tuesday of 
the same week. A letter had been received from the manager of 
the Bradford tramway department, whose cars serve Bingley, 
complaining that the tramway service on the Bingley section had 
been maintained during the failure only by making use, at con- 
siderable inconvenience, of a special supply of electricity from the 
Shipley electricity works. It was reported that the stoppage of 
Keighley supply had occurred from 2.47 a.m. on Tuesday, to 5.5 a.m. 
on Wednesday, the cause being a fault in the transmission line 
between Keighley and Bingley. The chairman of the Bingley 
Committee said that in consequence of breakdowns this year, 
Bingley users had already been without supply during 39 hours 
99 minutes. He maintained that the Keighley Electricity Oom- 
mittee had shown not the slightest regard for continuity of suppl 
to Bingley nor for the ition in which Bingley had been 1 
The chairman of the Council (Mr. J. R. Leach) said he felt that 
the Keighley Committee must be in ignorance of what had been 
constantly happening at Bingley. Mr. Pedley, the Bingley eleo- 
trical engineer, said there were two transmission lines, and when 
the breakdown occurred, the Keighley department tried to change 
over to the second line, but it was found that that line also was 
useless, Several times it had been suggested to Keighley that the 
duplicate line should be kept always in order and in service, but 
they had not adopted the suggestion. It was decided, unanimously, 
to make immediate representations either to the Board of Trade 
or to the Electricity Commissioners, and that if satisfaction were 
not obtained, steps be taken, under a clause in the supply 
agreement, for an independent arbitration between Bingley and 
Keighley. 


Burnley.—LoAN Sanction.—Sanction has been received 
by the Electricity Committee to borrow £95,200 in connection with 
necessary extensions. 


Bolton,—EXTENSIONS.—AÀ scheme for extensive additions 
at the electricity works, involving an expenditure of £500,000, is 
to be carried out. 


Continental.—F RANOE.— The report of M. Milan on the 
scheme authorising the setting-up by the State of a high-tension 
distribution network in the freed regions comprising three 
sections—Nord, Ardennes, and Alsace—was presented to the 
Senatorial Commission on Finance on June 8th. After the reading 
of the report, the Commission called for the list of charges imposed 
on conceasionnaires before coming to a decision on the vote for 
the scheme, which totals 135,000,600 fr. 

ITALY.—In consequence of the electricians’ strike, the Province 
and City of Rome are without light. Army reflectors and acetylene 
lamps are being used, says Zhe Times, for street lighting. 

SPAIN.—AÀ concession has recently been granted for the 
establishment of plant to utilise the water power of the River 
Deva, near Deva, for the generation of electrical energy. 


Dnblin,—SrRrKE.—O wing to strikes of Urban Council 
employés, Rathmines, Pembroke, and Blackrock townships were 
last week without electric lighting. Settlementa of wages questions 
have since been made, 


Eastbourne.—YraAR's WoRKING.—The total revenue of 
the electricity undertaking for the year ended March 31st last was 
£50,834, as compared with £35,012 for the previous period. 
Working expenses amounted to £29,101, as against 4 22, 443, leaving 
a gross profit of £21,733, as against £2,569. The payment of 
capital charges and the crediting of bank interest resulted in a net 
profit of £5,756, comparing favourably with last year's deficit of 
£4,490. 


Edinburgh.— ESTIMATED DEFICIT.—At a meeting of the 
Eleotrio Lighting Committee, estimates showed that there will bea 
defloiency next year of probably £7,000. It is that a 
small increase in price will be made for lighting and pewer from 
October Ist. 


Haslingden.— New SERVICES.—The Town Council has 
approved the following applications for electricity 5 The 
Scapa Manufacturing Co,; Messrs. J. Cotton & „; Messrs. 
Constantine's & Lindsay's works; and the Wesleyan Chapel, 
Manchester Road. 


Kettering.—Loan SaNcTIONED.—The Urban District 
Council has received sanction from the Electricity Commissioners 
to borrow £39,909 for the purpose of extension of plant, &. 


King’s Lynan,—ExtENs10ns.—The Corporation is about 
to inour considerable expenditure in installing an alternating turbo- 
generator, and laying a submarine cable across the river, with a 
transforming sub-station on the west bank, for the purpose of 
supplying electricity to the shipyards at West, Lynn. 


Leeds.—NeEw  TURBO-ALTERNATOR.—The Council has 
accepted the tender of the British Thomson-Houston Oo. to supply 
a 12,000-Kw. turbo-alternator, with condensing plant and 
accessories, for £134,450. This is to be installed at the Whitehall 
Road works as a part of the extension scheme, 
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Ilford. — ExrENsIONS.— Extensions to the electricity 
works were ofheinlly inaugurated last Saturday. The new plaut 
comprises a Fraser & Chalmers impulse type turbine direct-coupled 
toa Siemens alternator; the condensing plant was manufactured 
by Messrs. Worthington-Simpson, Ltd. The output of the set is 
2,000 KW. at 3,000 n. P.. The generated pressure of 2,000 volts is 
stepped up to 6,600 volts by three Brush transformers, The E. II. r. 
switchboard (supplied by the General Electric Co., Ltd.) is of the 
truck type, and consists of. five totally-encloeed cubicles con- 
trolling the generator, rotary converters, &c, A 60-in. "Sirocco" 
induced.draught fan and motor has been supplied by Messrs. 
Davidson & Co., and a new steam feed pump by Messrs. Weir, of 
Glasgow, has been installed. Mr. A. H. Shaw, M. I. E. E., is the 
electrical engineer and manager to the District Council. 


Liverpool,.— Mains ExTENsIONS.— Further extensions to 
27 electrical mains have been approved. 


London.— GREEN w1Cu.— Since the L. C. C. last December 
voted £33,000 for coal-conveying plant at the Greenwich generating 
station the price has increased to £66,000.— The Times, 

STEPNEY.—The Council has decided to enter an appeal against 
the decision of Mr. Justice P. O. Lawrence, in connect’on with 
damege &nd inconvenience caused by 8moke from the electricity 
works (ride ELECTRICAL REVIEW, June 18th, p. 778). 

The Special Committee on London Electricity Supply of the 
IL. C. C. has in hand a report on a scheme which it hopes to be able 
to submit to the Council soon after the recess. 


Loughborough. — EXTENSTONS.— At a special meeting of 
the Corporation, held on July 19th, a scheme, prepared by Mr. 
C. H. Wordingham, was adopted for the extension of the electricity 
works, involving an estimated expenditure of £149.C00, and for new 
mairs costing £35,000. Alderman Bumpus, chairman of the com- 
mittee, explained that the central feature would be the installation of 
a 3, 000-K w. turbine, and the estimate covered a considerable portion 
also of the expenditure necessary to the installation of a second 
turbine, which it was anticipated would be required before the 
extensions were completed. At the present time their mains were 
overloaded, and whilst they could not cope with existing require- 
ments, there were further demands in prospect. As to the 
suggestion that the station might be closed when power was 
obtained from & joint authority forthe area, there wss no doubt 
that the financial conditions of the arrangement would be such 
that they would not lose by the installation of thia additional 
plant. 


.  Midgeley.— Provisional. OnpER.—The Electrical Supply 

Co. of West Yorkshire has informed the Urban District Council that 
it is applying for a provisional order to supply electricity in the 
district. 


Palsley.— YEAR'S WORRINd.— The annual report of the 
undertaking shows that the revenue for the year was £64,251 (as 
compared with £40,943 last year). The expenditure was £12,699, 
leaving a gross profit of £21,555, Capital charges amounted to 
£20,810, leaving a credit balance of £715, as compared with a 
debit balance of £14,275 in 1918-19. The number of units 
generated was 7,215,121. Units sold totalled 5,883,975, an increase 
of 14} per cent. over the previous year. The maximum demand 
was 2.950 KW., and 260 new consumers were added, making a total 
of 2,278 to date. 


Price of Electricity.—The charges for electricity are to 
be increased in the following towns :—Frome, Newmarket (from 
81d. to 18.), and Bury (by 20 per cent. for lighting and power, and 
" by 10 per cent. for tramway purposes). 


Reptop.— ELECTRICAL PuMwPING.— The Rural District 
Council is to utilise electric power instead of steam at the Milton 
waterworks ; the electricity will be supplied from the Burton-on- 
Trent Corporation sewage pumping station. 


Rochdale.—W.aGes.— The Electricity Committee con- 
siders the increases under the award of the National Joint Board, 
regarding conditions of employment, salaries and holidays for 
technical members of ataffs of electricity undertakings as exorbitant, 
and its resolution of protest against the sca'e is being sent to all 
the undertakings represented on the Lancashire and Cheshire 
Federation of Authorities. 


Steyning (Sussex).— ELECTRIC LIGHTING SCHEME.— 
A meeting was held on July 20th to consider the format of a 
company to supply electricity in the parishes of Steyning., m ber, 
&c., and it was resolved to form a company with a cı»: al of 
4& 10, C00; £3,500 was subscribed at the meeting. 


Southampton. —PUNHASE ABANDONED.—The suggested 
purchase of a local power station and jetty by the Borough 
Council has been abandoned. 


Torquay.— JOINT ELECTRICITY DISTRICT.—A conference 
of representatives of the Town Council, and the Councils of 
Paignton, Newton Abbot, and Teignmouth, was held on July 21st, 
to consider a central echeme for the supply of electricity to the 
district in bulk. Mr. H. F. Woods, electrical engineer at Torquay, 
prepared the scheme, and the estimated cost of the station is 
placed at £230,000. The scheme was approved, and has met with 
the support of the Commissioners, It is anticipated that energy 
will be supplied at 2d. per unit. 


Thirsk (Vorks.) . CHANGE OF SystTeM.—The Northern 
Counties Electricity Supply Co., Ltd., has applied to the Rura. 
District Council for consent to the changing of the system o. 


supply from direct to alternating current, at a periodicity of 
40 cycles per second. The company announces that this will not 
involve an increased price. 


Uganda.— ELECTRICITY SuPrLv.—The Crown Agents 
for the Colonies announce that the Government of the Uganda 
Protectorate is inviting applications for concessions relating to the 
development of the Ripon Falla for the production of electricity 
and also for the supply of electricity to towns in the district. 


West Riding of Yorkshire, — Joint ELECTRICITY 
AUTHORITIES.—There is disagreement in the area with regard to 
the composition of the joint electricity authorities proposed ander 
the powers of the Act of last year. Bradford, Huddersfield, and 
Halifax Electricity Committees have passed resolutions contending 
that any combination of authorities in the area should be wholly 
municipal in composition, but Leeds is said to maintain that the 
Yorkshire Electric Power Co. should be a part of the authority 
supplying the West Riding. A meeting of many West Riding 
local authorities recently rejected a Leeds proposal that the joint 
authority should consist only of Leeds, Bradford, Huddersfield, and 
Halifax Corporations and the Yorkshire Pewer Co., though the 
meeting was not entirely in favour of the idea of the authority 
being limited to municipalities, 


Wrexham.—IxQuiky.—A public inquiry is to be held by 


the Electricity Commissioners in connection with the Council's 


proposal to expend £17,260 upon extensions to the electricity 
undertaking. 


TRAMWAY AND RAILWAY NOTES. 


Algeria, — RAILWAY ELECTRIFICATION.— The 7'imes states 
that the Governor-General has appointed a Commission to investi- 
gate the possibilities of electrifying the existing Algerian railways. 
The scope of the Commission will also embrace the supply of elec- 
tricity for industrial and agricultural purposes. The utilisation of 
the Oued-Agrioum waterfalls for the generation of power for a 
proposed line from Setif to Bougie, is also contemplated. 


Australia.—PRorosED SUBURBAN RarLway.—lIt bas 
been proposed to construct & branch railway, partly underground, 
toserve the eastern suburba of Sydney. It is stated that at present 
it costa from 168. to 148. a ton to carry goods to the outer districts. 
and a railway is therefore necessary, About 150,000 people are 
without proper travelling facilities in the districts through which 
it is proposed to run the line. 

DovBLE WAGES.—It is announced that tramway employés 
received double pay for work done during the Prince of Wales's 
visit. This affected 20,000 workers, and the concession involved 
the sum of £30,000. 


Bolton,—Wacrs.—The application of the tramway 
employés for an advance in the basic rate, bringing it up to the 
rate in the Rochdale district, is to be submitted by the Bolton 
Tramways Committee to the Whitley Council, The Committee 
thinks the time has arrived for standardisation of the wages of 
tramway employés in the area. 


Bradford.—Tkack RENEWAL.—The Tramways Com- 
mittee recommends the City Council to sanction the carrying out 
of renewals of track at an estimated cost of £51,138. 


Continental. —GOTTHARD RAILWAY ELECTRIFICATION.— 
Dr. Georg Sinner comments in the Deutsche Allgemeine Zeitu ng on 
the news which arrived from Switzerland that on July lat, after the 
Retom power works had commenced the previous night to generate 
electricity, several goods trains driven by electric locomotives 
passed through the Gotthard Tunnel without any interruptions. 
It may, therefore, be said that the electrification of the Gotthard 
Railway, which presented numerous technical difficulties and has 
been in hand for a number of years, has been completed. Ag 
long ago as 1912, a report of the commission appointed to inquire 
into the Swiss Federal Railways stated that the introduction of 
electric traction would reduce the cost of transport by steam- 
driven trains by between 22 and 25 per cent. After the increase 


of the price of coal and the growing shortage of coal during the 


war had made the exploitation of Switzerland's wealth of water 
power imperatively necessary, it was decided in 1916 to commence 
the electrification of the Gotthard Railway. The railway is 
226 km. in length from Lucerne to Chiasso on the Italian frontier. 
The actual Gotthard Tunnel is 15? km. long and rises from 1,109 m. 
at Göschenen to 1,154 m. aud falls again to 1,145 m. at Airolo ; 
30 per cent. of the total length of the line is in the tunnel. The 
Erstteld-Bellinzona section now electrified is 1093 km. in length. 
In the light of experience gained in the Simplon Tunnel and else- 
where it was decided to employ single-phase alternating current. 
The requisite electrical power is generated in the works on Lake 
Retom on the south side and at Amstig on the north; the former 
works, as mentioned above, have just been set going, and the latter 
are expected to be finished next year. The Retom works in Piotta 
use the Retom mountain lake aa a collecting basin and utilise the 
fall of the Fossbach from the lake to its mouth in the Ticino. At 
the present stage of development the works employ four turbines 
with single-phase generators of 52,000 H.P. in all. When the Amstig 
works are finished they will provide 78.000 H.P. The single-phase 
A.C, locomotives of the Gotthard Railway are of three types, a 
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small engine, a large express train engine and a goods train engine. 
The heavy express engine weighs 108 tons, and supplies perma- 
nently 1,720 B.P., and the goods engine weighs 121 tons, and 
supplies 1,700 H.P.— Economic Reriew, 


Cork.—The Electric Tramway Co. bas decided, in view 
of the enforcement of a military curfew regulation providing that 
all inhabitants must be indoors by 10 p.m., to discontinue the 
service shortly atter 9 o'clock to allow drivers and conductors to go 
home in good time. 


Edinburgh.— TRAMcAR v. Dv8.—In a recent report 
on alternative traffic systems to replace the present cable cars, the 
manager of the tramways department reviewed the comparative 
advantages and disadvantages of tramcars and motor-omnibuses, 
stating that the cost of electrification, including a through service 
to Leith, would be about 4K 695,700. In his conclusions he states 
that the electric car would be preferable in districts where a 
constant traffic is ensured, but infrequent services in other parta 
could be met more satisfactorily by omnibus. 


Electric Vehicles. — The Shildon (Durham) Urban 


Council is to spend £1,497 on a two-ton electric haulage wagon 
for use in the scavenging department. The money will be raised 
by loan. 

In the courte of a public inquiry held at Wallasey by a Ministry 
of Health inspector upon application by the Corporation to borrow 
4 2.976 for the purchase of two electric vehicles for the collection 
of house refuse, it was stated that they would displace six horses 
and would save Is. 6d. per ton on loads carried, or 4 500 per year. 

The Minister of Health, not being satisfied that house refuse 
collection in districts near to the refuse tip can be done more 
cheaply with mechanical than with horse traction, has decided to 
sanction a loan for only one instead of two electric vehicles, for 
which King's Lynn applied for borrowing powers. 


Huddersfield.— TRACK ExTENSION.—In connection with 
the proposed doubling of the lines in Vicarage Road, Long wood, 
the Tramways Committee has accepted a suggestion of the Minister 
of Trans port that the widening be carried out within the next 12 
months. The Committee has deferred the question of doubling 
portions of the Honley section. 


liford.—Nrew Cars.—Six new tramcars have been 
released to replace old cars, and 10 more are in course of construc- 
tion. The new cars are made to seat eipht more passengers. The 
bodies and trucks are being built and supplied by the Brush Eléc- 
' trical Engineering Co., Ltd., and the electrical equipments are being 
supplied by tbe British Thomson-Houston Co., Ltd. 


Japan.—PRoPoskp ELECTRIC RAILWwWAY.—It is proposed 
to construct an electric railway, 460 km. in length, between Tokyo 
and Osaka, at a cost of Yen 100 mill. The route chosen will be 
110 km. shcrter than that followed by the existing steam railway. 
It is, according to Weltwirtschu/t, doubtful if the Japanese Govern- 
ment will grant permission for the construction of the new 
railway, fearing its competition with the existing line.— Evonomic 
fe ciew. 


Leeds,—TRaFric DECREASE.— It is stated that, con- 
sequent upon the recent increase of jd. on all fares, the passenger 
traffic has fallen off at the rate of half a million per annum. 


London.—Tuse ExrENsION.—The Shepherd’s Bash to 
Ealing (G.W.B.) extension of the Central London Electric Railway. 
has been completed and will be open to passenger traffic on August 
3rd. We hope to give some particulars of the work in our next 
issue. 

TRANSFORT CO-ORDINATION.—The Minister of Transport 
announces that at the request of the London County Council he 
arranged a conference between their representatives and the repre- 
sentatives of the Underground group of companies to discuss the 
relationship between the London County Council tramways and the 
other forms of London traffic, with the object of seeing whether it 
ia possible to arrive at an agreement for co-ordinating and improv- 
ing transport facilities in London.— 7% Times. 


Middlesbrongh.—Srock.— The Corporation is asking the 
Ministry of Health for sanction to issue £1,250,000 stock. Of this, 
£150.000 is wanted for the acquirement of the tramways, and 
£22,100 for the electrical transporter bridge undertsking. 


Northampton.— YEAr’s WonkiNa.—The  balance-sheet 
of the Corporation tramways undertaking for the year ended March 
31st. last, shows a total revenue of £65,776 ; traffic revenue was 
£67,089, against £17,020 last year, and revenue derived from 
carriage of parcelas was £166, against £477. and from munitions 
£9, against £307. Working expenses totalled £55,634, against 
£10.368 last year; interest on capital, repayment of loans, reserve 
fund, &c., absorbed £11,745, leaving a surplus to be traneferred to 
the reserve fund of £1,816; last year there was a deficit of £4,386. 
Car-miles run numbered 777,112, against 037,680; passengers 
carried numbered 12, (61.793, against 10,273,748; and parcels carried 
numbered 16,433, against 43,102. The electricity purchased 
. amounted to 809,851, an increase of 767.772 unita, the cost being 
l's9d. per unit. Electricity generated amounted to 615,932 unita, 
a decrease of 683,376, the cost being 3'36d., against 214d. per unit 
last year. 

Plymouth.—Loax  SaNcTIoNED. — The Ministry of 
Transport has sanctioned the borrowing of a total of £63,000 for 
the provision of new machinery and plant, 14 cars, and 20 motor- 
omnibuses. 


FAILURE OF RuPPLY.—The failure of the supply to the tram- 
ways last week, which resulted in the system being suspended for 
an hour, was attributed by the chairman of the Electricity Com- 
mittee to a large eel getting into a pump at one of the generating 
stations and choking it. 


Radcliffe.— LOAN.— The Council is applying for sanction 
to borrow £1,725 in respect of ita share of the cost of providing the 
necessary sub-station and equipment for the carrying out of the 
inter-connection of the systems of the Lancashire Electric Power 
Co. and the Bury Corporation Electricity Works at the Ratcliffe 


electricity works, 


TELEGRAPH AND TELEPHONE NOTES. 


Australia, — WIRELESS [Licences.—The Sydney Morning 
Herald states that since the war, 900 wireless permite have been 
issued to universities, technical schools, wireless schools, and private 
individuals, and there are about 50 applications to be dealt with. 
Licences are now tu replace permits. The fee for an experimental 
or instructional licence is £2 per annum, and for a vessel £1 per 
annum. Guarantees are required for the proper use of the 
installations. 


Cable Delays.—The P. M. (l., in reply to a question in 
the House of Commons, said that the greatest delay which had 
taken place during the last month so far as telegrams to the 
Continent were concerned was about 22} hours. This occurred on 
the traffic to Italy, which had been much congested owing to ataff 
difficulties in that country. The average delay on telegrams to the 
Continent during the month was about 44 hours. In the case of 
traffic forwarded to the Near and Far East, the maximum delay 
was about 24 hours, the average being about 103 hours. To North 
America ria the Imperial Cable the maximum delay was about 
10 hours and the average about 3} hours.— Zhe Times. 


France.— WIRELESS TELEGRAPHY.—At the final sitting 
of the International Postal Conference held at Paris, it was 
suggested, says The Times, that wireless telegraphy should be used 
to a much greater extent for the dispatch of private telegrams. 


Germany. — STATE WIRELESS. — The Department of 
Overseas Trade informs us that in order to supplement the ordinary 
telegraph system, and to serve as a substitute in special cases, e q., 


extensive breakdowns of the telegraphic communication owing to 


storms or to forcible damage, the German State Ministry of Postal 
Services has been engaged for the past year in establishing through- 
out the Empire a comprehensive State wireless system, which is 
being constantly extended. Some 16 transmitting and receiving 
stationa, and 23 receiving stations, have already been established. 


Indla.— Revision oF RaTEs.— Increases of pay to the 
lower grades of Indian telegraph and postal servants will amount 
to over a crore of rupees (£1,000,000 approximately), and the public 
have been warned that the Government of India is considering a 
revision of inland postage rates.— The Times, 


South America. — The Central and South American Tele- 
graph Co. (All-America Cables, Inc ), has opened offizes in Rio de 
Janeiro and Santos, and is now working the new cable laid from 
the Argentine Republic to those places. Rates have been reduoed 
from 85 to 65 cents. 


Thermionic Valves.—In the Board of Trade Journal 
for July 22nd, the Admiralty calls attention to the importance of 
the thermionic valve-making industry in Great Britain. The 
development of thermionic valves for wireless telegraphy increased 
enormously during the war, and it is believed that the quality of 
articles produced in Great Britain is now superior to that of any 
other country. It is contended that the United Kingdom produces 
a larger variety of standardised valves than other countries ; high- 
power valves for any purpose requiring heavy oscillatory currents 
have been developed and standardised to an extent which is 
believed to be far in advance of that of any other country, and a 
higher standard of technical knowledge has been attained in the 
United Kingdom than abroad. A liet of British manufacturers of 
these valves may be obtained from the Department of Overseas 
Trade, 35, Old Queen Street, London, S.W. 1. 


United States.— NEW Canies.—The New York Times 
states that the new cable being laid by the Western Union Tele- 
graph Co. between Miami (Florida) and Barbados is to cost 
$5,000,000, and will be open for transmission of traffic on or about 
September last this year. The capacity of the cable is said to be 
50.000 to 60.000 words a day, or 20(/250 lettera per minute. The 
cable is being manufactured in England. The above cable will 
connect at Barbados with a new cable being laid to Para, and all 
countries in South America will thus be in direct telegraphic con- 
nection with the United States by both the Central and South 
America Telegraph Co. “ria Panama" and the joint new cables 
" ria Barbados.“ The Western Union also, it is said, intends laying 
direct cables to the West Coast of South America. 

WIRELESS OPERATORS WAGES.—The demand of wireless 
operators for increases of pay from $50 to $75 (£10 to £15) per 
month has been rejected. The extension, however, by 90 days of 
the present wage agreement has been agreed to by the Operators’ 
Committee. Meanwhile it is understood tl at conditions of employ- 
ment will be taken up and investigated by representatives of both 
Bides, 
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Wireless Telephony.— Distance REcoRD.— The C. P. O. S. 
Victorian, which sailed from Liverpool on July 19th with the 
Empire Press delegates on board for Quebec, is said to have on 
board the most powerful wireless telephone installation yet installed 
on a passenger vessel. Transmission takes place on a wave length 
of from 1,800 to 2,400 metres, and the land station is Poldhu, 
Cornwall (3,500 metres wave length). 

A new sea distance wireless telephone record was established on 
July 24th, when the passengers on board the liner, although 
separated by 300 land miles and 1,550 miles of sea, were able to 
enjoy a concert given by the Marconi station at Chelmsford. The 
concerts were continued daily until the ship reached Sydney, 
Nova Sootia, on the 27th. Telephonic communication between 
Newfoundland and the Victorian was established on the 25th over 
& distance of, approximately, 650 miles. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the ond of the paraqraph indicates 
the issue of the BLEOTRIOAL in which the “ Official 
Notice” appeared, 


OPEN. 


Belgium.—August 11th. The Société Nationale des 
Chemins de Fer Vicinaux, of Brussels (18, Rue Montoyer, Service 
Electriques) is inviting tenders until August lith for the supply 
and laying of the armoured underground cables required (1) for 
the Drussels-Haeoht line and (2) for the Gilly-Hansart line. 


Birmingham. — September 1st. Salvage Committee. 
Two 100.KW., 440-v., D.C., compound-wound, steam-driven gen- 
erating sets, complete with surface oondenser and switchboard. 
(See this issue.) 


Blackpool.—August 27th. Corporation. Two water-tube 
boilers, superheaters, economisers, stokers, &c.; two sets of induced 
draught plant; coal conveying, &o., plant. (July 16th.) 


Bridgewater.— August 10th. Town Council Electric 
Light Installation, Town Hall and Municipal Buildings. Borough 
Surveyor. (Returnable deposit of £2 2s.) 


Chile.— February, 1921. The Chilean Legation at Paris 
(23, Avenue du Bois de Boulogne) is asking for tenders for the 
supply and installation of electrio power in the first zone of the 


en railways. Sealed tenders are returnable before February lst. 


Cowdenbeath (FrrE).— August 4th. Electric Lighting 
of new school, Barclay Street. Mr. G. Campbell, Architect, Methil 
Bra», Methil. (Deposit of £1 1s. returnable.) 


Grimsby.—August 12th. Electricity Department. Two 
water-tube boilers, economisers, fittings, fans, chimneys, &c. ; one 


%.000-Kw. high-pressure turbo-alternator and condensing plant. 
(July 2nd.) 


Manchester. — August 6th. Electricity Committee. 
Water pipes and valves, &c., for Stuart Street. (July 16th.) 

August 13th. Electricity Committee. One each 75-ton and 
15-ton electric cranes for Barton power station. (July 23rd.) 


Nuneaton.—July 31st. Electricity Department. One 
500-Kw. rotary converter transformer and accessories, (July 2nd.) 


Portsmonth. — August 17th. Tramways Committee. 
Stores for twelve months, including insulating materials, overhead 
line equipment, &c. (See this issue.) 

August 25th. Electric Lighting Committee. One 4,000-Kw. 
turbo-alternator ; two water-tube boilers, each of 30,000 lb. per 
hour capacity. (See this issue.) 


Uganda.—December 20th. Government of the Uganda 
Protectorate. Tenders invited for a concession of a portion of the 
Ripon Falls of the Nile for the development of power from 4,000 
cubic feet of water per second for generation and distribution of 
electricity in the surrounding district and supply of electricity to 
townships of Jinja and Kampala and possibly Entebbe and to 
plantations en route. Information from the Crown Agenta for the 
Colonies, 4, Millbank, London, 8.W.1, to whom tenders may be 
delivered by December 20th, 1920.— Board of Trade Journal, 


Warrington.— August 10th. Electricity and Tramways 
Committee. Coal elevator and conveyor. (J uly 9th.) 


CLOSED. 


Barnes.— Electricity Committee. Recommended: 
Coal-handling plant—W. & D. Conveyor Engineering Co., Ltd., £2,542, 


Bradford.— Electricity Committee. Accepted :— 


Transformer repairs and test room—Burford, Taylor & Co. 


Continuous-current meters,—Ferranti, Ltd.; and Chamberlain & Hook- 
ham, Ltd. 


Gloucester.— United Schools. Governors :— 
Lighting installation, Ribston Hall, Parsons Bros., £249 


Government Contracts. — The following Government 
contracts were placed during June, 1920 :— 


ADMIRALTY (Contract AND PURCHASE DEPARTMENT). 


Sa ena lamps.—British Thomson-Houston Co., Ltd.; Siemens Bros. & Co., 

Ltd. 

Lamps.—A. C. Cossor, Ltd.; Edison Swan Electric Co., Ltd.; General Elec- 
tric Co., Ltd.; T. F. Braime & Co., Ltd. n 

EON uen ede Clarke & Co. (Manchester), Ltd.; Connollys (Black- 
ey è 

Mica.—Attwater & Sons; Mica Manufacturing Co., Ltd.; F. W. Wiggins & 
Sons. 

l War Orrice. 

Electric crane.—J. Carrick & Son. 

Crucibles.—Morgan Crucible Co., Ltd. 

Junction boxes.—A. C. Cossor & Co. 

Electric lamps.—General Electric Co., Ltd. 


Inpia Orricg : Store DEPARTAMENT. 
Battery.—Hart Accumulator Co. 


Electric cable,—Callender's Cable & Construction Co., Ltd.; W. T. Glover & 
Co., Ltd.; W. T. Henley's Telegraph Works Co., Ltd.; Siemens Bros. 
& Co., Ltd. 

Converters.—Bruce Peebles & Co., Ltd. 

Globes.—Kitson Empire Lighting Co.; Sun Electrical Co. 

Holders, brushes, &c.—Greenwoud & Batley, Lid. 

Osram lamps.—General Electric Co., Ltd. 

Lantern fitungs.—Sun Electrical Co., Ltd. 

Motors.—Lancashire Dynamo & Motor Co., Ltd.; Laurence Scott & Co.; 
Rees Roturbo Manufacturing Co., Ltd. 

Pumping plant.—Worthington-Simpson, Ltd. 

Switchboard.—British Switchgear, Ltd. 

Telegraph and telephone sets.—Marconi Wireless Telegraph Co., Ltd. 

Telephone exchange.—Automatic Telephone Manufacturing Co., Lid.; Relay 
Automatic Telephone Co. 

Bronze wire.—T. Bolton & Sons, Ltd.; F. Smith & Co. 

Electric wire.—W. T. Glover & Co., Ltd.; London Electric Wire Co. & 
Smiths, Ltd. 

Post Orricz. 


e (Central) Telephone Exchange: D. P. Battery Co., 

d e 

Constructing manholes.—London-Southampton (South Midland section): R. M. 
Parkinson, 

Laying conduits.—Birmingham (Stock Exchange P.O.): E. Jeavons & Co., 
Lid. Barnet-Hornsey Junction: R. . Parkinson. London-Bristol-New- 
port (South Midland, Section 3): Hodge Bros. (Contractors), Ltd. New 
Cross (Waller Road): G. J. Anderson. Dulwich (College Road) and 
Holborn (S. E. area): J. Mowlem & Co, Leeds-Harrogate (Section 3): 
Chandler Bros. Stepney, &c.: O. C. Summers. London-Bristol-Newport 
(South Midland, Sections § and 6): J. A. Ewart, Ltd. 

Manufacture, supply, and drawing-in and jointing cable.—Heywood Loop : 
British Insulated & Helsby Cables, Ltd. 

Power plant.—Devizes Wireless Station: Westminster Engineering Co., Ltd., 
sub-contractors for oil engines, Robey & Co., Ltd., for batter » ludor 
Accumulator Co., Ltd. Caister Wireless Station: Westminster Engineer- 
ing Co., Ltd,, sub-contractors for oil engine, New Pelapone Co. 

Telephone Exchange equipment. Aberdeen and Belfast: Western Electric 
T Ltd. Clerkenwell (telephone school): Peel Conner Telephone Works, 

td, 

Protective apparatus.—Western Electric Co., Ltd. 

Telephone apparatus.—British L.M. Ericsson Manufacturing Co., Ltd.; 
Phoenix lelephone and Electric Works, Ltd.; Siemens Bros. & Co., Ltd.; 
Western Electric Co., Ltd. 

Testing apparatus.—General Electric Co., Ltd. 

Iron channel arms.—Bullers, Ltd. 

Submarine cable,—Telegraph Construction and Maintenance Co., Ltd. 

Telegraph and telephone cable.—Callender's Cable and Construction Co., Ltd.; 
Hackbridge Cable Co., Ltd.; Henley's Telegraph Works Co., Ltd.; 
London Electric Wire Co. & Smiths, Ltd.; Macintosh Cable Co., Ltd.; 
New Gutta-Percha Co., Ltd.; Siemens Bros. & Co,, Ltd. 

Dry cells.—Siemens Bros. & Co., Ltd. 

Leclanché cells.—Siemens Bros. & Co., Ltd. 

Compound.—Dussek Bros. & Co., Ltd. 

Cords for telephones.—London Electric Wire Co. & Smiths, Ltd.; Phoenix 
Telephone & Electric Works, Ltd. 

Ducts,—Albion Clay Co., Ltd.; Doulton & Co., Ltd.; Mountford Phillips & 
Co., Ltd.; Sharp, Jones & Co.; Geo. Skey & Co., Ltd.; Stanley Bros., 
Ltd.; T. Wragg & Sons, Ltd. 

Ear pieces.—North British Rubber Co., Ltd. 

Insulators.—T. de la Rue & Co., Ltd. 

Glow lamps.—British Thomson-Houston Co., Ltd.; Edison Swan Electric Co., 
Ltd.; General Electric Co., Ltd. 

Indicator lamps.—Edison Swan Electric Co., Ltd.; General Electric Co., Ltd. 

Cable distribution plugs.—British Insulated & Helsby Cables, Ltd.; Siemens 
Bros. & Co., Ltd. 

Steel wire rope.—Whitecroes Co., Ltd. 

Lead sleeves.—G. Farmiloe & Sons, Ltd.; T. & W. Farmiloe, Ltd. 

Tumbler switches.—General Electric Co., Ltd. 

Copper tape.—Bodill, Parker & Co., Ltd. 

Valve holders.—General Electric Co., Ltd. 

Bronze wire.—British Insulated & Helsby Cables, Ltd. 

Enamelled, rubber, and flame-proofed wire.—Western Electric Co. 

Flame-peoof wire.—British Insulated & Helsby Cables, Ltd.; Macintosh Cable 
Co., Ltd. 

V. I. R. wire.—Hackbridge Cable Co., Ltd. 

H.M. Orricz or Works. 

Engineering services.—Hendon Vaccine Station, storage battery: Tudor Accu- 
mulator Co., Ltd. 

Crown AGENTS FOR THE COLONIES. 

Cable.—Sicmens Bros. & Co., Ltd. 

Motor generator set, &c.—Premier Electric Welding Co., Ltd. 

Meters.—Ferranti, Ltd. 

Electric light poles.—]. Spencer, Ltd. 

Switchboard, battery, &c.—Automatic Telephone Manufacturing Co., Ltd. 

Telegraph line material.—Siemens Bros. & Co., Ltd.; Bullers, Ltd. 

Telephones and Exchange apparatus.—British L.M. Ericsson Manufacturing 
Co., Ltd. i 

Wheatstone apparatus.—Siemens Bros. & Co., Lid. 

Copper, G.I. and bronze wire.—Shropshire Iron Co., Ltd.; London Electric 
Wire Co. & Smiths, Ltd. 

Insulated wire. — Siemens Bros. & Co., Ltd. 


Pusuic Works, DUBLIN. 
Electrical works and supplies.—Belfast: A. Stevenson. 


London.— Hackney.—Electricity Committee. Tenders 
for plant for extensions :— 

(a) Four water-tube boilers, 33,000 lb. per hour capacity, super- 
heaters, mechanical stokers and driving gear, settings, flues, valves, 
mountings, dampers, &0. 


Babcock & Wilcox, Ltd. (acccepted) to 55 eo „ 52,80 
John Thompson Water-Tube Boilers, Ltd. zs . — 06,001 


CA: —^—á— —— — 
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(b) Four induced-draught plants, with  motor-fans, steel 
chimneys, dampers, &c. 

James Keith & Blackman Co., Ltd. (capacity too small). . £6,958 
Davidson & Co., Ltd. is aig T " s 8,760 
Babcock & Wilcox, Ltd, (Davidson fans) (accepted) 8.780 

” , „ (Musgrave „ $5 - .. 9,156 
John Thompson Water- ube Boilers, Ltd. (Davidson fans) .. 9,097 
Musgrave & Co., Ltd. .. e" oe T «s - . 9,701 


(c) Economisers :— 


ock & Wilcox, Ltd. (accepted) .. ene x . . £12,116 
Bane Thompson Water-Tube Boilers, Ltd. (not in order) 11,449 


(d) 8,000-10,000 Kw. turbo-alternator, exciter, and air-filter or 
cooler :— 


Ateliers de Construction Oerlikor "m as 
James Howden & Co., Ltd., & G.E.C., Ltd. .. 
Escher, Wyss & Co., & G.E.C., Ltd... o $* a 
Escher, Wyss & Co., & Ateliers de Construction Oerlikon.. 48,893 
Richardson, Westgarth & Co., Ltd.. x s 2A 


English Electric Co., Ltd. .. T ex 48,760 
British Thomson-Houston Co., Ltd. ee . ee 49,085 * 
C. A. Parsons & Co., Ltd. (accepted) .. 3. 50,000 
iur & Chalmers Engineering Works, Ltd., & G. E. O., P 
Metropolitan-Vickers Electrical Co.. l 58, 


* Corrected from £15,918 owing to the inclusion of a special item which made 
comparison with other tenders impossible, 

t This price includes a larger plant than asked for. 

After due consideration, the tenders of three firms, Escher, Wyss 
and Co, & Ateliers de Construction Oerlikon, British Thomson- 
Houston Co., and O. A. Parsons & Co., Ltd., were selected for 
comparison. 

The Committee considered .that the offer of Escher, Wyss & Co, 
gave the best value, but in view of probable objections to the 
placing of the contract abroad, it was decided to accept the tender 
of C. A. Parsons & Co., as being on the whole the better of the two 
British offers. Mesars, Parsons to deliver in 58 weeks 
(turbine), and 62 weeks (alternator), The B. T. H. Co.'s period was 
21 months. Escher, Wyss to be able to deliver in 11 
months (turbine), and 144 months (alternator). 


(e) Condensing plant, including condensers, air pump, 
augmenter, &c. 

Hick, Hargreaves & Co., Ltd. ‘accepted) .. £17,770 
Cole, Marchant & Morley, Ltd. “a s 15,541 
C. A. Parsons & Co., Ltd. a és s .. 19.500 
Worthington, Simpson Ltd... — ..  ..  ..  .. 20,003 
English Electric Co. .. M ee en 8 .. 21,810 
W. H. Allen, Bon & Co., Ltd. .. 33,98 

22,800 
Mirrlees, Watson & Co., Ltd. | 26,700 


(/) Centrifugal vertical drive circulating water pumps ; 810,000 

gals. per hour, 30-ft. head. 
bry Haart Mapafaptyring Co.. Ltd, scored) ay 
Hick, Hargreaves & Co., Ltd. eo ee ee 10,500 


(gy) Switchgear.—6,000-volt, three-phase switches, &o., on two 
20,00-Kw, coupler panels, one 10,000-kw. generator panel, six 
2000-Kw., and one 4,000-Kw. feeder panels for plant capacity 


50,000 EW., &c. 
Cellular Armoured 
types. types. 

Ferguson, Pailin, Ltd. ee ee ee £10,883 .. 
New Switchgear Construction Co., Ltd. 10,776 os 
Park Royal Engineering Works, Ltd 14,500 .. 
A. Re & Co., Ltd. (accepted) T £18,274 
Bwitc & Cowans, Ltd. oe ee es 18.274 
Bertram, Thoma S 18,274 
General Electric Co., Ltd. , ie 19,205 oe 
Metropolitan-Vickers Electrical Co. |. 20,751 ee 
British Thomson. Houston Co., Ltd. Va 24,750 oe 


Sr. PANCRAS.—Electricity Committee. 
Six automatic coal.weighing machines, £410 each.—W. T. Avery, 
Ltd. (recommended). 
The price for similar machines in 1916 was £241. 
30-ton travelling crane for the King’s Road station extension :— 
Marshall, Fleming & Co. .. T x vis (recommended) 


A. Jeck A o. ; 

Bir W, Arrol & Co. et 8,518 
Herbert Morris, Ltd. 8,750 
J. Booth & Bros. ae 8,785 
Babcock & Wilcox, Ltd. 8,835 


Supply of pipes for 36-in, main between power-house and new 
pump house :— 
Wicks& Dale. £2,920 delivery in 12 months 
Alon a (Oo. 3.014 i 5 to 6 months (recommended) 
Erection of coffer dam and river wall in connection with the new 
pump house :—- 
Somervillle & Co., £2,100 + 109 for removal of excavating material 
l (recommended). 
i L.C.C. — Highways Committee. Accepted. 4,000 driving-wheel 
res, and 3,500 trailing-wheel tires for electric cars. 
ering wea Steel Works, Ltd., driving-wheel tires, £5 1s. 3d. each; 
he list of firma submitting tenders included the Bochumer Verein Steel 


1 offering to supply 800 driving-wheel tires at £6 108. each, and 
CO truiling-wheel tires at £4 108. each. 


STEPNEY.—The Council has considered i 
quotations for the supply 
of 440 yards of 5 eq. in. cable, as follows :— 


W. T. Henley’s Tej "M 
British Insulated & Helaty able. 1. pee (ACCEDI estu 10 
Leeds.—Electricity Committee :— 


ee Thomson-Houston Co. 142,000ü-kw. turbo-alternator condensing 
p'ant and accessories, £184,150, in connection with extensions (full 
scheme 4720,00) at Whitehall Road Works. 


Richmend-on-Thames,—Board of Guardians :— 


Maintenance of electri B 
Ltd., £41 per annum, lift, and third party insurance :—Marryat & Scott 


Turkey.— Three British firms recently competed for the 
electric installation of the Haidar-Pasha Railway Terminus and its 
various dependencies—buildings, factories, &c., which had been 
put up for public tender, and one of the British firms succeeded in 
obtaining the important contract. There was keen competition 
among the various local electrical contractors of many nationalities 
for the oontraot.— Reuters Trade Service, 


Wallasey.—Corporation :— 


Drake & Gorham.— Two electric tipping wagons, £2,882, 


NOTES. 


Post Office Training Classes.— On July 21st, the Right 
Hon. H. Pike Pease, M.P., Assistant Postmaater-General, visited the 
Post-Office factory at Holloway, to present prizes to the youths 
attending the Stores Department training classes. Mr. W. H, 
Allen, Controller of the Department, who took the chair, gave a 
brief description of the nature of the classes, and explained that 
they were carried on with the co-operation of the L O.C. education 
authorities. All the instructors on the technical side were officers 
of the Department. In addition to the 300 boys who received 
training during the past session, 44 disabled ex-service men were 
also taught. Altogether 1,170 classes were held during the session, 
which ran from September to July. After presenting the prizes, 
consisting in the main of tools and books, Mr. Pike Pease heartily 
congratulated both instructors and pupils on the quality of the 
work produced. The proceedings concluded with votes of thanks to 
Mr. Pike Pease and the chairman. Many examples of the work 
done by the classes were on view. The exhibition displayed quite 
good workmanship, and included lathe tools, gauges, calipers, 
squares, Morse keys, buzzers, switches, &., nearly all accompanied 
by the working drawings. 


One Horse-Power.—The Notts Express publishes an 
illustration of a new type of house-lighting plant, designed by an 
“ingenious American." This involves a return to the dark ages," 
as the invention consists of a geared generator operated by a horse 
traversing a 14-ft. circular track. It is claimed that sufficient 
electricity to light a farmhouse for a week can be generated in six 
hours, which is a very inexpensive way of "doing it electrically " 
if the R. S. P. C. A. has no objections. l 


Railway Wireless Communication, — In 1918 the 
Lackawanna Railroad Co., U.S.A., began the installation of wireless 
telegraph and telephone apparatus for the purpose of establishing 
communication between terminal stations and moving trains, and 
with the object of providing a means of communication between 
main stations at times when the regular wire lines might be out of 
commission. At the time when the U S.A. entered the war, the com- 
pany had made considerable progress in the new undertaking, and 
the service, particulars and illustrations of which were given in our 
issues of March 20th and August 14th, 1914, had reached a point 
of reliability where, according to the 7. J: 7. Age, a considerable 
volume of business was being satisfactorily handled. When the 
Government, for war purposes, prohibited all private use of wire- 
lesa, the Lackawanna installations were dismantled. Towards the 
end of last year, however, when the ban was lifted, the company 
took up the work once more, and this time it had available to 
ensure success the numerous improvements that have resulted from 
the development of wireless signalling during the war. 


Fatallty.— At the new works of Messrs. Cammell, Laird 
and Co., Penistone, on July 20th, a fitter, named Herbert Clough, 
accidentally put his hand on a live wire while ona orane, and 
immediately the switch was opened by fellow workmen he dropped 
a distance of 16 ft., and received injuries which proved fatal, 


Lignite In Ulster.—The company which has been making 
extensive borings for lignite in the vicinity of Glenavy, on the 
shores of Lough Neagh, has purchased considerable property over 
which the borings were made. Lignite has been found on several 
farms, and these have been purchased from the owners, The 
specimens obtained seem to be of higher specific gravity than the 
English and Scottish specimens, and were obtained at a depth of 
from 100 to 130 ft. It has long been known that there is a tract of 
lignite running from the Tyrone shores to Lough Neagh, right 
under the Lough to the Antrim side, buat the borings on the latter 
seem to have been more successful. Lignite represents the inter- 
mediate state between peat and coal, and is known in some places 
by the name of “ brown coal." 


Anglo-American Exchange of Students.— The British 
Thomson-Houston Co., Ltd., has decided to establish two scholar- 
ships, one of which will be allotted to Cambridge. It proposes to 
select from the engineering graduates of that University who have 
worked with the firm for not less than six months a scholar who 
will be sent to the International General Electric Co., with which 
is associated the General Electric Co. of New York. The company 
proposes to allow for the student's expenses for one year an 
equivalent of $1,800 (about £170) in gold. After a year's study in 
America he will be expected to return to the British company 
strengthened by the experience he has gained on the other side of 
the Atlantic.— The Times, 


148 THE 


ELECTRICAL REVIEW. 


[Vol. 87, No. 2,337, JULY 80, 1920. 


Training Disabled Men.—The exhibition of work done 
by partially-disabled ex-service men, which was held by the 
Ministry of Labour during the past week at the Central Hall, 
Westminster, was of quite exceptional interest, A great number 
of trades were represented, and the work shown was of a very high 
standard. Electrical exhibita were shown at the stands of the 
Government Instructional Factory, Hackney, and of the South- 
Eastern Counties, where the Croydon Central Polytechnic and 
Wimbledon Technical School were well represented. 

The Hackney workshops are conducted by the acting-manager, 
Mr. Philip Wrigley, A.M.I E E., who has 165 men in course of 
training, with room for a total of 250. The course began in 
February last, and as supplies of electrical material were wanting, 
the men were atarted on elementary bench and lathe work, making 
small tools, &c., of which excellent examples were exhibited, 
showing a remarkable degree of accuracy and finish. The shops 
are divided into four ‘departments—namely, meter repairing, 
electrical fitting, electrical contractors’ work, and armature 
winding. At the Exhibition the whole of the wiring for light and 
power was done by the Hackney trainees, including a striking 
illuminated sign over the stand. A prominent feature of the 
. exhibit was the winding of coils on formers and of armatures with 
the coils, which was actually in progress; a finished armature, 
wound by two men in four days after a very brief period of 
instruction, offered little scope for criticism. Preliminary instruc- 
tion is given in making and reading drawings, and in electro- 
technology generally, and the quality of the work indicates that 
the results are highly satisfactory. 

We have previously described and illustrated the admirable 
arrangements for training men at the Central Polytechnic of the 
Croydon Education Committee, under the guidance of Mr. F. H. 
Taylor, A. M. I. E. E. (ELECTRICAL Review, May 9th. 1919); the 
exhibits show that the efficiency of this Training. Centre is 
maintained at a high level. A charging board designed and made 
by two of the trainees enables up to 6 batteries requiring 1. 2, 3, 
4, 5, or 6 amperes to be charged simultaneously with the use of 
only 6 resistance lamps and 6 switches and fuses, the power con- 
sumed never exceeding that required for the largest battery, as the 
batteries are all in series. An ordinary charging board with 15 
lamps, all controlled by 4 switches, gives 15 different charging 
currents. Other exhibits include a complete starting panel 
mounted on Welco frames, 2- and 3-core concentric cables fitted 
with tails in dividing boxes, a set of three right-angle bends in 
j-in, conduit, faultlessly concentric and made against time by hand, 
as well asa perfectly regularset of 7 conduits off. set intoadistributing 
box, a complicated sample of tube-bending to illustrate 3-point 
control. tubing and switch-boxes aunk into a wall and nicely finished, 
a demonstration board showing the 3-wire system with 2 4-volt 
batteries and miniature lamps, drawings, mitred joints in casing, 
&c., and not least interesting, lettera from employers expressing 
satisfaction with the trainees, and from the latter expressing their 
appreciation of the help afforded them. Some 160 men have passed 
through this Centre, and Mr. Taylor is to be congratulated on the 
good work done. 

The Wimbledon Technical Institute showed the drawings, 
finished parts, and completed instruments of moving-iron 
` ammeters and voltmeters made at the Institute the only purchased 
parts being the hair-springs and some small screws, Other exhibits 
were a variety of turning tools, lathe centres and dogs, clamps, a 
detector galvanometer, electromagnets, &., all showing a high 
standard of workmanship. Wiring work and other tradee, 
includiog wireless operation, are taught at the institute. 

When it is borne in mind that the exhibits are all the work of 
men more or less severely injured in the war, and now taking up 
new callinge, the efficiency both of the instructors and of the 
` learners will be appreciated. 


Ramsay Memorial Fuad.—The Executive Committee of 
this Fund has decided to close it, thetotal receipts having amounted 
' to £53 402. In addition, Dominion and foreign Governments have 
founded scholarships estimated as equivalent to a capital value of 
£30,000. The trustees have elected Mr. W. Davies, M.Sc., of Man- 
chester, to a Fellowship. y 


Iron and Steel Institute.—The following arrangements 
are announced in connection with the Cardiff meeting :—Monday, 
September 20th, registration of members and issue of badges. 
September 21st, general meeting of members, and a visit to the 
Dowlais works of Messrs, Guest, Keen & Nettlefolds, Ltd., and to 
Bute Docks. September 22nd. general meeting and reading of papers. 
Luncheon at the City Hall.given by the chairman and directors 
of Messrs. Guest, Keen & Nettlefolds, Ltd. Visits in afternoon to 
Alexandra Docks, Newport, and Barry Docks, 
visits to Ebbw Vale Steel, Iron and Coal Co.'s works and the 
Chepstow shipyards of the Monmouth Shipbuilding Co. September 
24th, visits to the Margam Iron and Steel Works, Port Talbot, 
and various works at Swansea. Among the papers to be submitted 
are: — Electric Steels,” by C. G. Carlisle, and The Electrification of 
the Works and Collieries of the Ebbw Vale Co., by W. Dixon, 


Service Notes.—A/Capt. R. M. Moberly, from East 
Riding Fortress Engineers. to be captain, T.F. Reserve, R.E. 
Extract from the London Guzette, June 30th, 1920. 


Appointments Vacant, — Assistant divisional engineer 
for telegraphs and telephones for the Post and Telegraph 
Department. Penang (360 dollars per month. dollar = 2a. Id.): 
teleyraph engineering assistants for the Government of Tanganyika 
. Territory. Post and Telegraph Department (£350). See our 
advertisement pages to-day, 


September 23rd, 


Joint Housing of Technical Societies, — According to 
Sir W. Pope, of Cambridge University, an appeal for funda is about 
to be made, under the leadership of Lord Moulton, to build head- 
quarters to house all the various interests, scientific, technical, 
and commercial, of the county. 


Educational. — UNIVERSITY GnRANTS.—Lord Crawford 
stated in Parliament, on July 21st, that, subject to the over-riding 
necessities of national finance, the Chancellor of the Exchequer 
was prepared to submit to Parliament an increase in the present 
vote to the universities of from one to one-and-a-half million 
pounds in the Estimates for 1921-22. 


Lord Rayleigh Memorial.—The Rayleigh Memorial 
Committee bus decided that the memorial to the late Lord 
Rayleigh in Westminster Abbey shall take the form of a mural 
tablet, by Mr. Derwent Wood. The balance will be used to establish 


_ library fund at the Cavendish Laboratory, Cambridge.— 7 


Times. 


Rapid Development in Detroit.—The United States 
census shows that the City of Detroit has in 10 years doubled ita 
population, which now numbers nearly a million. The Detroit 
Edison Co. (chief engineer, Alex. Dow) in 1969 sold 87 million 
KW.-hours ; in 1919 the output was not double, but more than ten 
times as much—872'5 millions a year. There are two main 
generating stations, at Delray and Connors Creek. : 


Municipal Tramway Managers. — The Huddersfield 


Tramways Committee has decided to invite the Association of 


` Municipal Tramway Managers to hold their conference next year 


at Hudderefield 


OUR PERSONAL COLUMN. 


The Editors incite electrical engineers, whether connected with the 
technical or the commercial side of the profession and indust: y, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Lieut.-Col. G. F. Mitts, D.S.O., M.LM.E, M.LA.E., haa 
been appointed chief engineer to the Aster Engineering Co. 
(1913), Ltd. 

For the appointinent of borough electrical engineer at 
Southampton there were 54 applicants. These were reduced 
to six, wlio were interviewed by the committee, with the result 
that Mr. W. G. TURNER, chief assistant. engineer, Newcastle 
and District Electric Lighting Co., Ltd., has been appointed. 

hingston-on-lhames J. C. is recommended to increase the 
salary of the electrical engineer from £000 to £750; that of 
the chief assistant from £400 to £557, and those of the five 
shift engineers trom £255 to £303. 

Aylesbury T.C. has increased the salary of the electrical 
engineer (Mr. W. A. TURNBULL) from £400 to £495 a year; and 
that of his assistant (Mr. WST) from £130 to £159. 

The Mexborough Urban District Council has succeeded in 
making an exluoition of itself. On Friday last Mr. J. E. 
Cliff moved a resolution rescinding the decision of the Council 
to Increase the salary of the electrical engineer, Mr. 
lrTHAM. He said he had no feeling against that official. 
but he contended that Mexborough could not afford to pay 
the proposed salary. Mexborough was on the verge of bank- 
ruptey, and he hoped the Council would consider seriously 
before giving an otficla] £13 per week, which, with emolu- 
ments, was brought to £15 a week. He had no doubt that 
the electrical engineer. was worth the salary in a larger town, 
but Mexborough could not afford it. Mr. H. Cliff seconded 
the resolution. Mr. W. Winstanley pointed out that Mr. 
Feltham had increased the number of units almost threefold, 
and he had also increased the revenue of the electricity 
undertaking from £5,900 to something approaching £15,000 
a year. The chairman of the Electricity Committee hoped 
for the sake of their own honour the Council would not 
repudiate an honourable agreement. Ultimately the resolu- 
tion to rescind the minute was carried by six votes to five. 

Mr. L. G. CauNTER has retired from the board of Baxter 
and Caunter, Ltd., owing to ill-health. Mr. G. W. Kettlewell 
has again taken up his duties of director of the company 
after an absence of three years, during which time he was 
engaged upon war work. 

Mr. J. WRIGHT, chief engineering assistant to the Bradford 
Corporation, has been appointed deputy city electrical en- 
gineer from August Ist next, at a salary of £1,000 a year, 
providing that he does not leave the Corporation’s serve 
before March, 1922. 

Mr. T. G. Ricuanrpson, manager of the Colne Corporation 
light railways, has been appointed general manager of the 
West Hartlepool Corporation Tramways and omnibus under- 
taking. d 

Mr. J. Menzres, on leaving Dundee to become tramway 
manager at Kilinarnock, has been presented by the tramway 
staff with a wallet of Treasury notes. 

Mr. H. W. Devey, of the power station staff (charge en- 
gineer) of the Metropolitan Railway, has been appointed 
assistant electrical engineer to 8 large undertaking in Spain. 

Mr. E. H. Spicer, who has been a director of Spicer & Co., 
Ltd., for many years, and who was the hon. secretary of the 
Electrical Accessories Association until that association was 
merged into the Electrical Importers’ and Tradera’ Associa- 
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tion, has resigned from the board of the company, and has 
commenced business for his own account under the name of 
The Power Utilities Co., at 158, City Road, London, E.C. 

With further reference to a notice that appeared in thia 
column last week we are informed that Mr. E. T. RUTHVEN 
Murray has resigned his appointment as general manager and 
engineer to the North Metropolitan Electric Power Supply 
Co. to engage in private practice as a consulting engineer. 
His address will still be Manor House Oflices, Finsbury Park, 
N.4, as in future his connection with the North Metropolitan 
Electric Power Supply Co. will be that of construction 
engineer. | 

Marylebone B.C. Electric Supply Committee, having con- 
sidered the position of the Council’s chief electrical engineer, 
Mr. C. H. SMYTH, finds that he is the only officer of the 
Council who has not participated in sore manner in the 
bonus schemes to meet the extra cost of living which have 
been granted froin tine to time to the various grades of the 
Council's service, and that he is now in the present altered 
circumstances receiving only the amount of remuneration 
which was paid to the chief electrical engineer for many years 
before the war. It recommends that award No, 101 as modi- 
fied by the report of the Civil Service National Whitley 
Council Cost of Living Committee be made applicable to Mr. 
C. H. Smyth as from the 1st of March, 1920. 

Mr. F. C. McQuown, secretary of the County of London 
Electric Supply Co., Ltd., was presented with a silver rose 
bowl and salver by the staff on the completion of 21 years' 
service with the company. 


Obituary.— MR. J. S. NicHoLsoN.—Mr. John Steel Nichol- 
son, lecturer on electrical engineering at Glasgow University, 
died on Friday, at the age of 40 years, after & serious illness. 
Mr. Nicholson recently wrote & thesis which was accepted 
for the degree of D.Sc., but his illness prevented him being 
capped. During the war he rendered valuable service in the 
Airship Department in London, and he received the O.B.E. 
He had held his appointment as lecturer on electrical en- 
gineering eince 1906. 

Mr. JAMES MTrCRRLL.— The death is reported of Mr. James 
Mitchell, president of the Alabama Traction, Light & Power 
Co., Ltd. During his career he had been largely interested 
in hydro-electric and other electrical enterprises, including 
the Rio de Janeiro Tramway, Light & Power Co., Ltd., and 
the Sao Paulo Electric Co. 

Mr. G. F. DavipsoN.—The death occurred suddenly on 


Saturday last, while engaged at his office, of Mr. George F. 


Davidson, managing director of Messrs. Wallis & Watson, 
Ltd.. electrical engineers; of Park Row, Teeds. He was 
44 vears of age. He had recently suffered from a severe 
illness. 


NEW COMPANIES REGISTERED. 


Marine and Mechanical Electric Welding Co. (Cardiff), 


Ltd. (169,074).—Private company. Registered July 16th. 
Capital, £20,000 in £1 shares. To carry on the business indicated by the 
title, and to adopt an y eain with the Marine and Mechanical Electric 
Welding Co., Ltd. The first directors are: C. M. Burls, 4, Lloyd's Avenue, 
E.C.3; T. McLellan, ' Oakdene," Gordon Road, Finchley, N.3; A. Wood- 
ward, 6, Palmerston Road, East Sheen, S. W.; W. Pollock, 3, Lloyd's Avenue, 
E.C.3. Qualification, £500. Secretary: W. S. Keith. Registered office: 3 
Lloyd's Avenue, E.C.3. 


Garnet Tucker & Co., Ltd. (11,341).—Private company. 
Registered in Edinburgh July 16th. Capital, £5,000 in £1 shares. To carry 
on the business of electrical and mechanical engineers, manufacturers of and 
dealers in electrical and gas apparatus and steam boilers, &c. The subscribers 
(each with one share) are: . G. Tucker, 133, West Campbell Street, 
Glasgow, electrical engineer; W. Craig, 190, St. Vincent Street, Glasgow, 
soiicitor. The first directors are: A. G. Tucker, W. Craig and S. R. Woodger. 
Registered office: 133, West Campbell Street, Glasgow. 


Radio Clubs, Ltd. (169,130).—Registered July 19th. 
Capital, 210.000 in £1 shares. To establish, maintain and conduct clubs for 
wireless telegraphists, cable-telegraph operators and others; to give special 
privileges to the Association of Wireless Telegraphists and the Cable-Telegraph 
Operators’ Association. The first directors are: E. R. Tuck, 3, Warwick 
Road, Ealing, W.; E. A. Watkinson, 58, Southborough Road, Hackney: C. J. 
McCarthy, 48, Elvetharn Road, Edgbaston, Birmingham. Minimum cash sub- 
«cription, seven shares. Secretary: G. W. Pacy. Registered office: Hastings 
House, Norfolk Street, Strand, W.C. 


Gratze, Ltd. (169,151).—Private company. Registered 
Jut» 20th. Capital, £30,000 in £1 shares. To carry on the business of elec- 
trical, mechanical, automobile, aeronautical and marine engineers, manufac- 
turers of and dealers in electric, magnetic, telegraphic, telephone and other 
appliances, &c. The permanent directors are: E. V. H. Gratze (managing 
.director), * Ulidia," Wardstock Avenue, Hendon, N.W.4; F. Clavton, 15, Han- 
over House, Regent's Park, N. W. I. Registered office: 44-6, Whitfield Street, 
W.1 


Alkaline Miners Lamp, Ltd. (169,139).— Private com- 
panv. Registered July 20th. Capital, £10,000 in £1 shares. To carry on the 
business of manufacturers of miners’ electric lamps, electrical and mechanical 
engineers, &c., and to adopt an agreement with G. Pearson. The first 
directors are: J. A. Tavlor, The Manor House. Mansfield, Woodhouse, Notts 
(director, Sherwood Colliery Co.. Ltd.): F. N. Ellis. Debdale Hall, Mansfield, 
Notts (director, Sherwood Colliery Co., Ltd.): Pearson, 1, Lancaster 
Gardens, Southend-on-Sea. Registered office: 14, 
Ftcher Gate, Nottingham. 


London Factors and Agents, Ltd. (169,195). — Private com. 
pany. Registered July 19th. Capital, £200 in 5s. shares. To take over the 
business of an electrical and general merchant carried on by F. P. Sexton at 
36. Parliament Street, Westminster, as the “ London Factors and Agents.” 
The subscribers (each with one share) are: F. P. Sexton, 16. Market Place, 
Kirgston-on-Thames, electrical engineer; F. L. Strausons, 159. Richmond Road, 


Secretary: F. H. Enis. 


Kingston, merchant. E. P. Sexton is permanent governing director, Solicitor: - 


C. G. Sherwood, 53, Eden Street, Kingston-on-Thames, 


Bristol and Sonth Wales Electric Welding Co., Ltd. 
(169,144).—Private company. Registered July 20th. Capital, £5,000 in EI 
shares. To carry on the business indicated by the title. The subscribers (each 
with one share) are: F. Sandiford, 1, Kensington Avenue, Victoria Park West, 
Cardiff, clerk; W. C. Buck, 33, Borstal Avenue, Heath, Cardiff, enginecr. 
The subscribers are to appoint the first directors. Qualification, 100 shares. 
Secretary: F. Sandiford. Registered office: 236, Bute Street, Cardiff. 


Atlantic Engineering Co. (1920), Ltd. (11,336).—Private 
company. Registered in Edinburgh July 13th. Capital, £350, in £1 shares 
(175,000 preference). To take over the British patent rights granted to T. 
Morton relating to the lubrication of engines; the business carried on by the 
Atlantic Land and Marine Engine Co., Ltd., at Wishaw; and the busincss 
carried on by the British Marine Motor and Launch Co., Ltd., at Old Kil- 
patrick, and to manufacture internal combustion engines and parts thereof, 
engines for driving electrical generators, pumps, air fans or other mechanical 
apparatus, &c. The subscribers (each with one share) are: T. Morton, Atlantic 
Works, Wishaw, engineer; W. H. Howden, 195, Scotland Street, Glasgow, 
engineer. The first directors are: T. Morton, W. H. Howden, J. H. Hume, 
J. B. McGillivray, J. Morton, W. Morton and M. B. Auld. Qualification, 
£500. Remuneration, £1,000 per annum for services, other than managing 
director. Solicitors; M. Boyd Auld and Hunter, 113, St. Vincent Strect, 
Glasgow. 


W Lighting and Electrical Engineering Co., Ltd. 
(169, 143).— Private N Registered July 20th. Capital, 25,000 in £1 
shares. To carry on the business of electrical, mechanical and general engi- 
neers, suppliers of electricity, manufacturers of and dealers in electric, mag- 
netic, galvanic and other apparatus and machinery, &c. The subscribers (each 
with one share) are: E. Heaps, 3a, Church Street, Brighton, engineer; H. 
Banks, 5, Hartington Road, Brighton, electrical engineer. E. Heaps is first 
managing director. Registered oftice: 46, Old Steine, Brighton. 


Todman Ryall & Co., Ltd. (169,218).—Registered July 
22nd. Capital, £45,000 in £1 shares. To carry on the business of manufactur- 
ing, electrical, mechanical, motor and general engineers, &c. The subscribers 
(each with one share) are: J. C. Todman, 29, Goldsmith Avenue, W.8, engi- 
neer; R. T. H. Ryall, 40, Forest Road, Kew Gardens, Surrey, engineer; W. J. 
Whinfield, 16, Montreal Road, Ilford, secretary; J. Davidson. Ellerslie,” 
Eltham, S.E.9, share broker; J. P. J. Peregrine, 54, New Broad Street, E.C., 
company director. Registered without articles of association. Solicitors: Geo. 
Reader and Co., 35, Coleman Street, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | | 


Bell’s United Asbestos Co., Ltd.—Issue on May 1st, 1920, 
of £10,000 debentures, part. of a series already registered. 


Hart Accumulator Co., Ltd.—Debenture dated July öth, 
1920, to secure £35,000 charged on the company's undertaking and property, 
resent and future, including uncalled capital, Holders: London County, 
Vestminster & Parr's Bank, Ltd. : 


Frank Tomey & Co., Ltd.—Satisfaction in full on July. 
12th of mortgage dated March 20th, 1920, securing all moneys due or to 
become due {rom company to bankers. 


Sir W. G. Armstrong, Whitworth & Co., Ltd.—Trust 
deed dated July 5th, 1920, to secure £2,000,000 debenture stock and [further 
unlimited issue charged on various properties in Elswick and Benwell, New- 
castle-on-Tyne, and Openshaw, Lancs. (subject to prior deed for £2,500,000 
debenture stock) and the company's „ property, present and 


a including uncalled capital. Trustees: w Debenture Corporation, 
td. 


Heswall Electric Light Co., Ltd. (55,482).—Return dated 
June llth, 1920. Capital, £1,500 in £1 shares. 1 shares taken up. 
£1,225 paid. Mortgages and charges: nil. 


Hendon Electric Supply Co., Ltd.—Trust deed dated 
July 12th, 1920 (supplemental to trust deeds dated July 30th, 1907, and April: 
2nd, 1912) to secure £25,000 debenture stock, in addition to £33,000 secured 
by previous deeds. Property charged: the company's undertaking and pro- 


erty, pon and future, including uncalled capital. Trustees: Beaver 
rust, Ltd : 


CITY NOTES. 


Meetings of the debenture holders and 


Stratford-on: = shareholders have been held to consider 
Avon Electricity what course could be taken to enable the 
Co., Ltd. company to end the present unsatisfactory 


state of affairs. The chairman eaid that 
if money could not be obtained to carry on with, either the 
works would have to be closed, or something would have to 
be done with them. Last Christmas, in order to keep things 
going, the directors supplied money out of their own pockets 
to pay interest to the debenture holders. That could not 
continue, and the bank would not honour the company'e 
cheques unless the debit balance was reduced, or unless the 
directors gave & personal guarantee. "That they did not feel 
inclined to do. The negotiations with the Corporation for 
the purchase of the undertaking were abortive. The only 
bright spot on the horizon was that the prospects of the 
company were never better. In the course of the chairman's 
epeech and the subsequent discussion, it transpired that new 
mains to replace the existing ones were necessary at once, 
and the meeting was asked whether the shareholders could 
raise £10,000 to bring the undertaking up-to-date, as if not, 
the concern must come to an end. It was decided to visit 
the Board of Trade and ascertain just how they etood in 
regard to being allowed to wind up, and other matters, and. 
to see whether any help could be derived from that source. 
Failing that, another meeting will be called to pass resolu- 
tions as to winding up. ' 

The A.G. fur Elektrotechnische Unter- 
nehmungen, of Munich, recommends a 
dividend of 6 per cent. on the preference 
shares for 1919, as in the previous year. 

The directors of Dr. Paul Meyer A.G., of Berlin, recommend 
a dividend at the rate of 10 per cent. out of net profits of 
675,000 marks in 1919, as contrasted with 10 per cent. an 
437,000 marks in 1918. : 


German 
Companies. 
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The Continentale Gesellschaft fur Elektrische Unternehmun- 
gen, of Nuremburg, proposes to pay a dividend at.the rate 
of 9 per cent. on the preference share capital of 31,122,000 
marks for 1919, being the same rate as in 1918. The net 
prone are returned at 1,318,000 marks, as against 1,212,000 
marka. 

The accounts of the C. Lorenz, A.G., of Berlin, show that 
after setting aside 1,151,000 marks for depreciation in 1919, 
as against 1,903,000 marks in the previous year, the net profits 
amount to 1,568,000 marks, as compared with 1,224,000 marks 
in 1918. It is proposed to pay a dividend and bonus of 20 per 
cent., contrasting with 22 per cent. in 1918. 

The directors of the Akkumulatoren Fabrik, A.G., of Berlin- 
Hagen, recommend a dividend at the rate of 17 per cent. for 
1919, this comparing with 20 per cent. in the previous year. 
It is proposed to increase the share capital by 8 to 20 millions 
of marks; one half of the new shares will be offered to existing 
shareholders at the price of 150 per cent., while the remainder 
will be devoted to an interchange of shares with other com- 
panies. 

The A.G. Mix & Genest, of Berlin-Schoneberg, after allocat- 
ing 107,000 marks to depreciation in 1919, as compared with 
118,000 marks in the preceding year, reports net profits of 
653,000 marks, as contrasted with a loss in 1918 in consequence 
of the cancellation of army orders and labour troubles. The 
directors recommend a dividend at the rate of 7 per cent., as 
against no distribution in 1918. It is added that the orders 
on hand will provide full occupation for the present year. 

The report of the Deutsche Kabelwerke, A.G., of Berlin- 
Lichtenberg, states that sale prices in 1919 did not keep pace 
with the growth in working expenses. After making pro- 
vision for depreciation, the net profits are returned at 
1,392,000 marks, as compared with 856,000 marks in 1918, and 
a dividend at the rate of 10 per cent. is to be paid as in the 
previous year, together with a bonus of 5 per cent. for 1919. 
It is stated that the capital invested in the English subsidiary 
company will be received this year on the basis of the ''ex- 
change adjustment law.” 

The report of the Elektrizitats A. G. Vorm. W. Lahmeyer 
€ Co., of Frankfort-on-Main, gives a review of the situation of 
the tramwavs and electricity works in which the company is 
interested. and mentions that the holdings in the German 
Transmarine Electricity Co. and the Felten & Guilleaume Co. 
have been sold. After making provision for depreciation and 
meeting the loan service, the accounts show net profits of 
3.015.000 marks for 1919, as compared with 9,848,000 marks 
in the previous year, and the dividend is at the rate of 8 per 
cent., as in 1918, on ordinary share capital of 34,375,000 marks. 

The directors of the Felten & Guilleaume Carlswerk. A.G., 
of Cologne-Mulheim, reporting on the past year, etate that 
owing to the scarcity of coal it was only possible partly to 
meet the demands made upon the works. Great difficulties 
were experienced in obtaining raw materials for the manu- 
facture of products of the quality produced in former peace 
times, as most of the materials had to be obtained from 
abroad, and even semi-finished steel had to be imported, as 
inland makers were unable to satisfy the most urgent require- 
ments. Thanks to the appropriate adaptation of manufac- 
turing to more highly finished products, as compared with 
the pre-war period, it was possible to find occupation for work- 
men and staff to approximatelv the same extent as formerly, 
and as soon as the market was open the policy followed for 
ten years past of strengthening the internal finances enabled 
the company to acquire sufficient quantities of copner, rubber, 
woven materials, &c.—as being the most essential raw mate- 
rials. The great increase in sale prices resulting from the 
favourable situation contributed towards the profits for the 
vear. The holding of shares in the Steinfort steel works was 
no longer possible owing to the conditions in Tuxemburg, 
and the shares had therefore been sold to a French company, 
and the most important problem for the company wonld be 
to find substitution for this loss of supply of semi-finished steel. 
As gross profits the accounts indicate the sum of 29,561,000 
marks. as compared with 22.638.000 in 1918, and net profits 
and balance forward amounting to 10,139,000 marks, as against 


6.767.000 marks in 1918, amounts of 1.418.000 marks and 


3.717.000 marks having been previouslv written off for de- 
preciation in the two vears respectively. It is proposed to 
pay a dividend at the rate of 15 per cent. on ordinary share 
capital of 60,000,000 marks, this contrasting with 10 per cent. 
in 1918, 15 per cent. in 1917, and 8 per cent. in 1914. The 
share capital is now to be increased to 122,000,000 marks. 


At the ordinarv meeting of the Energie 
French Com- Electrique du Littoral Méditerranéen the 
panies. net profits were stated to be 4.910.462 fr., 
allowing of the distribution of a dividend 
of 6 per cent.. the same amount as in the two preceding work- 
ing vears. The report emphasised in much detail the diffi- 
culties met with in working the company connected with the 
crises in transport and coal, occasioned bv strikes, and etated 
that the year recorded the greatest rise in expenditure since 
the beginning of the company. In approving the accounts and 
report, the meeting fixed the dividend at 30 fr. per security. 
The Compagnie des Produits Chimiquesa d' Alais et de la 
Camargue (at Pechiney) and the Société Electro-métallurgique 
Francaise (at Froger) are, it is raid, about to amalgamate. 
The former company has a remarkable record in the French 
chemical and metal-working industry. In late years it has de- 
voted itself specially to aluminium. In 1811 it took a 89.7 per 


cent. share in the Aluminium Francais Company. In 19M it 
absorbed the Société des Produits Electro-Chimiquea et Métal- 
lurgiques des Pyrénées. ln 1916 it absorbed the Société deg 
Forces Motrices et Usines d'Arve. Its amalgamation with the 
Froges Company is not the least chapter of its remarkable 
record, for that company takes rank as one of the largest 
French producers of aluminium. Before the war ite yearly 
output was about 5,000 tons. Besides its works at Froges, it 
owns works at Argentiére, on the Durance Hiver, the Praz, 
and the St.-Michuel-de-Maurienne, on the Arc—all three 
works using the alumina made in another works of the com- 
pauy, seated at Gardanne, for conversion into aluminium. 
Moreover, the l'rozes company owns a mine of bauxite on the 
Var which furnishes 90 per cent. of its consumption. 

Realising net profits of 1,132,025 fr., the Electricité de Stras- 
bourg Co. have declared a dividend of 5 per cent., or 62.50 fr. 
per share. The report foresees the need for the installation of 
new lines and the enlargeinent of the central station to meet 
the demand for energy. A high-tension line to link Mulhouse 
to Strasbourg 18 now under construction, with low-tension off- 
shoots to serve a certain number of communes. 

With net profits of 613,515 fr., the Apareillage Electro- 
industrial (Petrier, ‘Tissot et Raybaud) have distributed a divi- 
dend of 103 fr. per share to the old ehareholders and 16.40 fr. 
to the new shareholders, created by the recent increase of 
capital (500,000 fr.). 

The shareholders of the Société des Forces Motrices 
d'Auvergne have sanctioned a dividend of 6 fr. per share. Not- 
withstanding existing difhculties, the management have decided 
to install a new reserve central gtation at Thiers, equipped with 
two 600-H. p. Diesel eets. 

The accounts of the A.E.G. Union Elck- 

Austrian trizitatea Gesellschaft, of Vienna, show a 
Companies. large increase in the gross profits in 1919, 

as compared with the preceding year. 

After placing 1.600.000 kr. to depreciation, as against 720,000 
kr., the net profits are returned at 2,419,000 kr., as contrasted 
with 1,490,000 kr. in 1918. It is proposed to pay a dividend 
at the rate of 8 per cent., as compared with 5 per cent. The 
report mentions that the share capital in the new financial 


. year has already been increased from 24 to 36 million kr., and 


a further advance to 50 millions bas been decided upon. An 
abundance of contracts is on hand, including State orders for 
hydro-electric works, and the conversion of the Alpine railways 
to electric traction. f 

The report for 1919 of the Austrian Siemens-Schuckert 
Werke, of Vienna, states that the works were well occupied, 
but the production suffered from difficulties in working and 
transport. Tbe transition to peace manufactures proceeded 
without interruption, although the depreciation of the cur- 
rency rendered it almost impossible to procure raw materials 
from abroad. Having written off 1,400,000 kr. for depreciation, 
as against 1,600,000 kr. in 1918, the accounts show net profits 
of 2,950,000 kr., as compared with a loss of 243,000 kr. 1n the 
previous year, and the dividend is at the rate of 5 per cent. 
on capital of 32,000,000 kr., this contrasting with no distribu- 
tion for 1918. It is stated that sufficient orders are now on 
the books, and sale prices have almost reached the world’s 
market prices. The share capital has been increased to 
75,000,000 kr. At the end of 1919 the number of workmen 
and staff was 5,354, comparing with 5.092 at the close of 
1918. 

Stock Exchange Notices.—Dealings in the following 
securities have been specially allowed by the Committee under 
Temporary Regulation 4 (3) :— 

Johnson, Matthey & Co.— 450.000 8 per cent. 7-year notes, 
ud at £97} per cent., fully paid, after issue of allotment 
etters. 

South Metropolitan Electric Light & Power Co.—500 7 per 
cent. cumulative first preference shares of £1 each, fully paid, 
Nos. 292,969 to 293,468. 

Tramways Light & Power Co.—502,100 ordinary shares of 
£1 each, fully paid, Nos. 1 to 509,100. 247,900 new ordinary 
of £1 each, Nos. 502,101 to 750,000. 

1 Committee has ordered the following to be officially 
quoted :— f 

Marconi's Wireless Telegraph Co., Ltd.—1,385,796 ordinary 
shares of £1 each, fully paid (Nos. 1,500,001 to 2,885,726). 


Telephone Manufacturing Co. (1920), Ltd.— Mr. F. T. 
Jackson presided at the statutory meeting held on Friday. 
He described the objects and operations of the company, an 
the intention to extend the selling organisation throughout 
the world. In addition to the installation companies operat- 
ing in this country they controlled others in Belgium and 
France, and had contracts with firms in Spain and Egypt; 
they were starting a company in Australia, and as soon 88 
the factorv extensions were completed, thev would be develop- 
ing their business in practically every civilised country. 


Metropolitan Railway Co.—Interim dividend for the half- 
year at the rate of 1 per cent. per annum on the consolidated 
stock, including the deferred ordinarv stock; also interim 
dividend on the surplus land stock at the rate of 22 per cent. 
per annum. 


Liverpool Overhead Railway Co.—Interim dividends for 
the half-year ending June 30th at the rate of 5 per cent. per 
annum on the preference shares, and 21 per cent. per annum 
on the ordinary shares. 


w 
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Prespectuses.—Bullers, Ltd.—The list of subscriptions is 
to close on or before tomorrow, in an issue of £250,000 first 
mortgage 6 per cent. (free of tax) redeemable debentures 
of £50 and £100 each. The proceeds are required to replace 
expenditure incurred in the erection and equpment of the 
new works at Milton, and to provide additional working 
capital. The net profits for the past four years subject to 
E.P.D. and income tax have been: 1916, £41,794; 1917, 
£71,461; 1918, £52,488; 1919, £71,021, and the dividends for 
these four years were 74 per cent., 10 per cent., 10 per cent., 
and 12 per cent., free of tax, on the ordinary shares. 

The Telephone Manufacturing Co. (1920), Ltd.—This com- 
pany is offering until August 4th an issue of 100,000 ordinary 
shares of £1 each at par. It was formed in May last to 
take over a complete organisation for the manufacture, in- 
stallation, and maintenance of the New System inter- 
communication telephones. The company acquires the busi- 
ness and assets of the Telephone Manufacturing Co., Ltd., 
and the entire issued share capital of 13 allied installation 
companys which are carrying on operations in different parts 
of the United Kingdom. It is stated that contracts already 
entered into provide a yearly rental exceeding £75,300. The 
works are at West Dulwich, and they are being enlarged to 
cope with the business offered. The object of the issue is 
to pay for the extensions and to provide additional working 
capital. The nominal capital of the company is £600,000, 
and that issued (including the present offer) is £410,000. 
The purchase price hag been fixed at £307,400. The profit 
for the Jast financial year is put at £57,304, subject to taxa- 
tion, or over 18 per cent. on the purchase price, and five of 
the installation companies have not vet completed their first 
financial year. The company anticipates that the demand 
for its installations will increase beyond the pcne large 
dimensions in consequence of the introduction of higher tele- 
phone rates by the Government. . | 

The Brush Electrical Engineering Co., Ltd.—The list is to 
close to-day in an issue of 339,512 ordinary shares of £1 each 
at par. The proceeds are required for paying for extensions 
to buildings and plant, providing additional working capital, 
and erecting houses for workpeople at Loughborough. 

The issue of 7 per cent. seven-year notes by Vickers, Ltd., 
was fully subscribed. 

The recent issue of short-term notes by Fullers United 
Electric Works was over-subscribed. 


Chili Telephone Co., Ltd.—Mr. C. W. Parish presided 
on 20th inst. at the annual meeting. He referred to the 
extension progress that had been made during the year of 
trunk and other lines, new offices, the acquisition of new 
sites, &c. The new automatic switchboard now being made 
for Valparaiso would be installed in 1921. They had acquired 
the business of the Antofagasta Telephone Co., and of the 
company operating at Calama. Negotiations respecting the 
renewal of the company’s concessions were in progress, an 
were expected to terminate this year. They could not de- 
velop their business unless the Government granted reason- 
able security of tenure; in view of the increasing cost of 
plant this was now very vital. 


Electro Bleach & By-products, Ltd.—It is announced that 
Sir Halford J. Mackinder, M.P., chairman of this company, 
and Mr. E. G. Cubitt have retired from the board, the ex- 
change of shares with Brunner, Mond & Co. having now 
been carried through. l 

Marconi Wireless Telegraph Co. of Canada.—Net profit 
vf $102,130 for 1919, increasing the surplus to $395,918, which 
1 forward, subject to Government taxation. Finan- 
ei Imes, 


Mather & Platt, Ltd.—Interim dividend of 3 per cent., 


ka of tax, on the ordinary shares for the half-year ended 
une. 


Chatham & District Light Railways Co.—Interim divi- 
dend of 5 per cent. per annum on the ordinary shares for 
the half-year, 

Chelsea Electricity Supply Co., Ltd.—Interim dividend 
of $ per cent. per annum, less tax, on the ordinary shares 
for the half-year. 

Kensington & Knightsbridge Electric Lighting Co., Ltd. 
—Dividend of 4 cent. on the ordinary shares for the 
half-year ended June 30th. 

Bournemeuth & Poole Electricity Supply Co., Ltd.—In- 
terim dividend on the ordinary shares for the half-vear ended 
une, at the rate of 5 per cent. per annum, less tax. 


Lanarkshire Tramways Co.—Interim dividend of 5 per 
cent. per annum, less tax, for the half-year. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
Stock ExcHANGE markets are in a somewhat depressed con- 
dition. There is nothing much in the situation to induce 
fresh enterprise, and the talk of cheaper money is stilled. 
Foreign politics are in too much of a broil to infuse confi- 


dence into the Stock Exchange markets, while at home the 
deplorable chaos in Ireland is an undoubted factor in check- 
ing business, though little connection may be apparent at 
first sight between Stock Exchange securities and Sinn Fein 
outrages. New issues come along at a rapid rate, and in 
spite of the public's caution in regard to money, the good 
stocks are placed without difficulty. 

Underwriters of the Calcutta Electric Supply 5 per cent. 
debenture stock, tax free, issued at 95, were left with 40 per 
cent. of their obligations, and the price started in the market 
at 3 discount. It may illustrate the financial fashion of the 
day if we mention that while the subscription lista were open, 
orders to buy the stock were sent into the market for execu- 
tion if the price, when dealings began, fell to the neighbour- 
hood of 2} discount, This in point of fact is the quotation at 
which business was done at the start, and considering the 
security, the stock is cheap at anything like this figure. 

Fuller’s United issue was taken, we understand, without 
the underwriters being called upon to pay for any of the 
stock. Several newcomers have put in an appearance this 
week. An amount. of £250,000 first mortgage 6 per cent., 
free of income tax, debentures in Bullers, Ltd., has been 
offered at 100. The security is well covered. The subscrip- 
tions were to close on or before Saturday in this week. The 
Telephone Manufacturing Company offered 100,000 ordinary 
shares of £1 each at par, the list being due to close on or 
before August 4th. The company was formed in May this 
year to acquire the business and assets of a company of the 
same name, together with those of thirteen allied installation 
concerns. There ought to be wide scope for a company of 
this kind, but the shares naturally possess a speculative 
flavour. Brush Electrical Engineering has issued 339,512 
ordinary shares of £1 each at par. 

Amongst electricity supply issues, City of London prefer- 
ence have improved to 17s. 6d., and County ordinary receded 
to 8. Otherwise there is no change in the list. A fair amount 
of business is being done in Westminster ordinary, and seeing 
that the shares pay nearly 10 per cent. on the money at the 
present price, it is not surprising that they are being in- 
cluded amongst investment holdings by people who consider 
it well to spread their interests over various branches of in- 
dustry. Edisons in the manufacturing group eased off to 
23s. 9d., and there is some little disappointment felt in the 
absence of any announcement as to the outcome of certain 
negotiations which were said to be going on a month or two 
back with other companies. The rumours may have been, of 
course, market gossip, but they certainly were substantial and 
explicit. Siemens at 25s. 6d. are a few pence down. 

The Kensington Conipany has declared an interim dividend 
of 4 per cent. as against 24 per cent. a year ago. This came 
as a surprise. So much so, in fact, that the notification was 
„checked on the telephone by certain doubters who held 
the news to be too good to be correct. But the price of the 
shares js unchanged. - 

Already foresight is beginning to lay plans with a view to 
taking advantage of what possibilities may come about by 
reason of the partial removal of E.P.D. next spring. The 
Government declining at present to make any material move 
in the direction of economy, it is argued that other taxeg will 
have to be imposed in one way or another to take the place 
of any taken off. This contention is weighing with those who 
look at tax-free securities with particular attention at any 
period when new taxes may be looming in the distance. The 
cable group naturally comes to the front in such circum- 
stances, and Eastern ordinary and Globe ordinary are both 
better this week. It is asked whether the companies can 
maintain the increased dividends of 10 per cent. on the 
largely augmented capital recently raised by the Eastern, 
Eastern Extension, Western and Globe undertakings. The 
market view is that the companies would not have increased 
their dividends had the directors not been able to see their 
way to maintain them on the extra capital now employed, 
and if the 10 per cent. dividends, free of tax, are continued, 
certainly the yields now offered look tempting enough. 
Eastern Extensions and Eastern ordinary both pay roughly 
64 per cent., on the money, free of tax, equivalent to practi- 
cally 10 per cent. with tax at 6s. in the £. Going into thc 
matter mathematically, it will be found that the new shares 
are a little cheaper than the old, though there is not much 
in it. 

Home Railway stocks have fallen sharply, owing to the 
hopelessness of the position as it stands at present. Though 
rates may be increased, it is felt that this will stimulate 
motor competition very considerably, and therefore that Sir 
Eric Geddes is not justifed in looking for such railwav 
receipts as will enable the companies to make good the deficit 
of 56 million pounds per annum with which they are faced 
under the existing fares. Metropolitana have dropped 11 to 
9053, although Districts keep steady. The Underground Elec- 
tric Railway group is fairly firm, owing to the prospect of 
the omnibus and charabanc part of the business being largely 
developed and encouraged by the increased railway fares. 
The £10 shares, however, are lower at 30s., although the 
shilling variety stiffened to 5s, 
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There is not much doing in Marconis, the ordinary ehares 
remaining at 3 and the preference at 28. Marconi Marines 
are 35s., Canadians lower at 9s. Oriental Telephones at 24 
continue their upward advance, and other telephone shares 
are steady. 

The curious anomaly is presented of Anglo-Argentine Tram, 
way first preference, now in receipt of dividends, standing at 
34, while the second preference are 3 higher. The latter, 
however, carry arrears of 44 years’ dividends, which in time 
will probably be paid off, because the Argentine Republic is 
certainly going ahead financially and industriallv, according 
to the commercial reports which reach this country week by 
week. Brazilians, on the other hand, are inclined to be dull, 
though at this juncture prices are swayed more by the finan- 
cial atmosphere prevailing in Paris than by Brazilian con- 
siderations. In Mexicans, the attitude is one of pronounced 
caution. Everyone is looking for a rise, everything seems 
ready for a rise, but the guerilla warfare breaks out 
sporadically, and people are afraid of venturing into Mexicans, 
although, on the other band, holders of the stocks decline to 
sell just as the outlook gives promise of better things. 

In the armament group, the new issue recently made by 
Vickers was taken by the public, and, although the Armstrong 
61 per cent. second debenture stock was partially left in the 
hands of underwriters, a free market has sprung up in the 
stock on the basis of 2} discount below the issue price of 95. 
Rubber shares are listless, with nothing of consequence doing, 
though the optimists continue to hammer away at their con- 
viction that the price of raw material is certain to increase 1n 
price during the next few months. 
indication at the present time. ; 


SHARE LIST OF ELEOTRIOAL OOMPANIERS, 


Home ELXCTMCIrT COMPANIES, 


Dividend Price 
— — July 21, Yield 
1918. 1919. 1930, Rise or fall. p. o. 
Brompton „% „„ LL. 12 o= 89 8 2 
Charing Cross Or oe 0 0 4 7 = 10 0 0 
do. do. do 4% Pref. ee 43 44 — 8 8 8 
Chelses. e ee ee ee [EJ 3 4 — 8 0 0 
City of London Le ee pcoe Bo SM 1 — 8 17 10 
. do. 6 per cent, Pret. .. ; : Ex rs n 17 1 
County of London .. s is = 
30 do. 6 percent. Pref, 6 6 Bl — 756 
Kensington Ordinary eo -œ CB 7 4 Q7 815 0 
London Eleotrio  .. s oe Ni 23 1} = 6 00 
do. do. 6 per cent. Pref... 6 6 8 = 10 0 0 
Metropolitan. * oe ee ee 5 6 -— 10 8 8 
do. 4 5 Pref, .. 44 43 3 — 8 0 0 
Bt. James’ an Mall oe oe 10 19 6 — B 16 10 
Bouth London ee ee ee 5 6 — 9 19 0 
Bouth Metropolitan Pref. .. M 7 7 1 — 7 0 0 
Westminster Ordinary  .. eS, 8 10 tà — 915 2 
ITELEGRAPH8 AND TELEPHONES, 
Anglo-Am. Tel. Pret. s "S 8 79 = Vill 0 
ipai 7s Def, ee ee zd 1a y. = A. 7 : 
Chile Tele hone oe ee ee = 4 
Cuba Bub. Ord. ee oe ee 7 7 — eg 4 8 
Bastern Extension .. T T 8 10 14 — 56 18 0 
Bastern Tel, Ord. .. ee „ 8 10 146 +1 *8 16 6 
Globe Tel. and T. Ord. .. . 8 10 14 41 6 15 7 
do. do. Pref, ee oe 6 6 if = 7 1 9 
Indo-Buropean is or ee 13 10 BO — 8 6 8 
Marconi v es vs „ 395 2 8^ - 8 6 8 
Oriental Telephone Or.. 10 13 2} +h "4160 
United R. Plate Tel. i% d. 8 8 1 — *b 146 4 
Weat India and Panama .. . 1/3 Nil ta — Nil 
Western Telegraph.. ee ee , B 10 15 — +6 13 4 
| Home RAILS, 
Centra! London Ord. Assented .. 4 4 443 — 8 19 9 
Metropolitan .. is vA oe 1 1 20} —l} 6 9 0 
do. District "A .. Ni Nil 1 — Nil 
Underground Electric Ordinary. . NuU Nil 1 — Nil 
do. do, "A" . Nil Nil 5l- 4 6d. Nil 
do, do, Income .. 5 4 563 — e 
Forzicn Trams, &0. 
Anglo-Arg. Trams. First Pref. .. Nil 53 8} —} 8 9 2 
do. do. 2nd Pre. Nil Nil Bü — Nil 
do. do. 5 Deb. e 6 6 586 — 81) 0 
Brasil Tractions  .. és ,. Nil NI 474 — e Nil 
Bombay Electric Pref. — .. vu 6 0 18 — 410 0 
British Columbia Elec. Rly. Pice., 6 b 56 — 8 17 0 
do. do. Preferrred a 6 5 — 9 7 0 
do. do. Deferred NI 8 54 — 5 10 1 
do. do. Deb. * d W 55 — 114 7 
Mexico Trams 5 percent, Bonds.. N l 89 — Nil 
do. 6 per cent. Bonds.. Nil Nil 29 — Nil 
Maxican Light Common .. Nil Nil 14 — Nil 
do. Pref. oe ee Nil Nil 253 — NI! 
do. IstBonds..  .. NU Nil 48 — Nil 
MANUFACTURING COMPANIES, 
Babcock & Wilcox ..  .. 15 16 28 — *6 14 4 
British Aluminium Ord, .. — .. 10 10 l4 — 9839 
British Insulated Ord. .. — .. 124 16 44 — 8 5 6 
Oallenders ee „ 25 15 l, — 11 8 6 
” 6) Pref, ee ee ee 63 64 187 — 7 1 5 
Oastner-Kellnen. 20 17 8 — 5 18 4 
Crompton Ord. NT "M .. 10 10 19,6xd — 10 5 2 
Edison-Bwan, “A” E „ 10 10 1. E 8 8 5 
do. do. b per cent. Deb, .. 5 5 184 A 6 6 9 
Bleotric Construction "T ee 10 10 1 = 10 0 0 
Gen. Elec. Prof...  .. . 64 6 18/6 z 105 
do. Ord, oe - „ 10 10 80/3 — *8 11 4 
Henley ee ee ee oe oe 25 15 lá — 8 0 0 
do. 44 Pret.. ee ae ee 4) 4 B+ — 6 18 8 
India-Rubber.. .. > . 10 10 25/3 — 27 15 4 
Met.- Vickers Pref, oe oe ee — 8 2 ‘ a pass 1 7 6 2 
Siem ns Ord... oe we „ 10 10 25,6 — cd 1 17 0 
Telegraph Con. s 7 „% 20 20 GO4xd = *% 17 0 


* Dividends paid frec of Income. Tax. 


Of which there is small 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, July 27th. 


— — — — 


Latest Fortnight's 
CHEMICALS, &c. a | ponents 
a Acid, Oxalio ... per lb. 2/4 6d. dec. 
a Ainmoniac Sal Ne - S. per ton £100 one 
a Ammonia, Muriate (large crystal) E 492 
a Bisulphide of Carbon e n oí n en 
a Borax sie se wae = T £50 £8 inc. 
a Copper Sulphate s £14 £3 dec. 
a Potash, Chlorate . ME .. per lb. VE 20 
a „ Perchlorate - A T 1/8 | MA 
a Bele. ou. une. per cwt. £4 Aline. 
a Sulphate of Magnesia à .. per ton £18 | x 
a Sulphur, Bublimed Flowers fus » £28 
a 37 Lump eee eee eee [E] £25 882 
a Soda, Chlorate . per lb. 6d 
a LE] Crystals eee ees . eee 
a Sodium Bichromate, casks per lb. 


METALS, &c. 


g Babbitt’s Metal Ingots . 


| 

l 
per ton £12 | 
per ton £118 to £845 | 
| 


c Brass (rolled metal 2” to 12" basis) per Ib. 1/33 
c „n Tubes (solid drawn)... m 3 | 1/6 to 1/63 HE 
c » Wire, basis... 2 T 1/32 
c Copper Tubes (solid drawn) 55 1/57 | ae: 
g „ Bars (best selected) per ton £101 £3 ine. 
g „ Sheet... dui 865 T" 5 i £164 Tine. 
g „ Rod Ses sea -— » | £101 £3 ine, 
d „ (Electrolytic) Bars s We £114 £i ino. 
d " ” Sheets se " £156 " 
d n i Wire Rods.. » £130 £5 inc, 
d 70 ii H.C. Wire.. per lb. 1/4 bigs 
f Ebonite Rod ... s xo ae ” 8/- E 
TI Sheet — eos ose T] ! 2/6 

n German Silver Wire Ses xs T 8 / ae 
h Gutta-percha, tine ... wae ii " ETE m 
h India-rubber, Para fine  ... jv "n | 1/10 1d. dec. 
i Iron Pig (Cleveland Warrants) ., per ton Nom. d 
l ͤ Wire, galv. No. 8, P.O. qual. " £59 n 
g Lead, English Pig ... Mon c ud £35 10s. £l inc. 
g Mercur ead bn per bot. £20 10-. to £21 | 2 
e Mica (in original cases) small per lb. 6d. to 4/6 
€ n LL) »" medium ., ” 5/- to 10/- | ees 
8g v * ^». large tee ” 12/6 to / & up 
g Phosphor Bronze, plain castings 55 1/6 to 1/11 
g " „ rolled bars and rods » 2/2 to 2/6 

dá , rolled strip & sheet i 2/3 to 2/9 
r Silicium Bronze Wire .. per lb. 1/11} 
g Steel, Magnet, in bars son "M i 1/3 | 
n Tin, Block (English) per ton £265 to £267 ! Ne 
e „ Wire, Nos.lto 16. ... .. per lb. 4/9 ' a 

White Anti friction Metals ... per ton 410 dec. 


£8) to £335 | 


2 ee eS ͤ4˙ò1k 


Quotations supplied by— 


g James & Shakespeare, 

A Edward Till & Co, 

i Bolling & Lowe. 

7 Richard Johnson & Nephew, Ltd. 
n P. Ormiston & Sons. 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India- Rubber, Gutta- Percha and 
Telegraph Works Co., Lid. 


— — —— — 
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The Institute of Mine Surveyors.—At a general meeting 
of the East Glam. Branch at Pontypridd, on July 23rd, under the 
presidency of Capt. J. W. Walker, M.C., it was gratifying to note 
the large number present, which indicated the rap.d growth of the 
Surveyors’ Institute, and the keen interest taken by all its members. 
After the usual preliminaries, the President called upon Mr. 
William Thomas, Principal of the Cambrian Correspondence School. 
Porth, to read a paper on The Magnetism of the Earth and its 
Effect on Iron and Steel,” which proved very interesting, and was 
followed by a discussion. A limited number of typed copies of the 
paper will be distributed gratis to anyone interested, on receipt of 
three penny stamps to cover postage. 


New Use for Electric Furnaces.— Electric ferro-alloy 
furnaces have been diverted to à most interesting use commercially, 
says Engincering. quoting Lhe Iron Age, of New York. A southern 
company, which made synthetic pig-iron, ferro- manganese, ferro- 
silicon, and other similar products during the war in its electric 
furnaces, found itself after the armistice faced with the problem of 
discovering a profitable use for its equipment. Prices for ferro- 
manganese and low-phosphorus pig-iron had declined, and in the 
production of certain other alloys there was keen competition. The 
result of wide investigations has been the manufacture in this type 
of furnace of phosphoric acid and potash on a fairly large scale, 
For making phosphoric acid, phosphate rock is smelted in the 
electric furnace. the phosphorus being driven olf as phosphoric 
oxide, suspended in the gases. These are collected and treated by 
the Cottrell electrical precipitation system, in which the phosphorus 
compounds are collected electrically as a fine powder. By further 
treatment and concentration a superior prodact is obtained, free 
from any of the impurities which are present when sulphuric acid 
is the disintegrating avent. In the manufacture of potash, southern 
shales are similarly treated, with the formation of oxides of 
potassium in the gases and their electrical precipitation and 
collection. The substitution of electricity for expensive chemicals 
in these interesting cases is not only a feature of this new practice, 
but there is the other novelty that electricity is used both as the 
destroying or breaking-down agent and as the medium by which 
the final producta are recovered, 
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INCREASE OF RENT ACT AND BUSINESS PREMISES. 


i By W. VALENTINE BALL, O. B. E. 


Now that the Legislature is definitely committed to the 
policy of interfering between the landlords and tenants 
of business premises, it seems to be desirable to say a 
few words about the recent Act of Parliament by which 
this interference is effected. It should be observed that 
what follows is but a brief summary of an Act which 
abounds in qualifications and provisoes. It is essen- 
tially a lawyers’ statute. Es s 

The term ‘‘ business preniises" is not defined, but 
it seems (having regard to S. 12 (1) (d) of the Act) to in- 
clude all premises required for business, trade, pro- 
fessional purposes, or for the public services." It would 
include, therefore, a shop for the sale of electrical 
fittings, a factory or workshop, or the office of an elec- 
trical engineer. It only applies, however, to such pre- 
mises where the annual amount of the standard rent 
or the rateable value does not exceed in London £106; 
in Scotland £90; and elsewhere, £78. 

The Legislature has thought proper to restrict the 
powers of the landlord in two ways. In the first place, 
he may not increase rent by more than a certain amount. 
In the second place, his ordinary right of recovering 
possession is considerably restricted. 

With regard to rent, the Act provides by (S. 1) that 
where rent has been increased since March 25th, 1920, 
to more than the standard rent, the increase may not 
(subject to an exception to be presently mentioned) be 
recovered. ‘‘ Standard rent” means the rent at which 
the premises were let on August 3rd, 1914. 

Certain additions may, however, be made to the 
standard rent? These include: — 

(a) Six per cent. on the amount of expenditure in- 
curred on improvements or structural alterations since 
August 4th, 1914. 

(^) Increased rates payable by the landlord. 

(e) In addition to the above amounts 35 per cent. of 
the net rent.” | | 

(d) Where the landlord is responsible for the whole 
of the repairs an amount not exceeding 20 per cent. of 
the net rent," or where the landlord is responsible 
for part of the repairs, such lesser amount as may be 
agreed, or as may be settled by a county court judge in 
case of a dispute. 

It will thus be seen that even in a case where a land- 
lord has effected no repairs or alterations he may in- 
crease the rent of business premises by 25 per cent. 
So, if under a tenancy expiring on September 30th, 
1920, the rent was formerly £100, the landlord might 
refuse to renew except upon the terms of the tenant 
paying £135; or he might let to a new tenant at £100. 
In order to raise rent, however, a landlord must serve 
a four weeks' notice in à form which is provided by 
statute. It is to be observed generally that a transfer 
by a landlord to a tenant of any burden previously 
borne is to be treated as an alteration of rent. 

No premium may be charged in addition to rent. 

Coming now to the restrictions which the Act places 
upon recovery of possession, it may be premised that 
apart from legislation a landlord has the right to 
resume possession of premises on the expiration of a 
lease or tenancy, or, in certain cases, upon breach of 
covenant by the lessee. The various Rent Restriction 
Acts passed since 1915 have very much curtailed this 
right of the landlord, and the Act now under notice 
affects the landlord of business premises. | 


It provides that no order or judgment for the recovery 
of possession of business premises, or for the ejectment 
of a tenant, shall be made or given unless: — 

(a) Any rent lawfully due from the tenant has not i 
been paid, or any -other obligation of the tenancy so 
far as the same is consistent with the provisions of the 
Act has been broken or not performed. 

(5) The tenant has been guilty of a nuisance, or the 
condition of the premises has deteriorated owing to 
acts of waste by, or the neglect or default of, the tenant, 

(c) The tena has given notice to quit, and in con- 
sequence the landlord has contracted to sell or let the 
premises, or has taken any other steps as a result of 
which he could be prejudiced if ne could not obtairi 
possession. 

(d) The premises are reasonably required by the 
landlord for business, trade, or professional purposes, 
or for the public service, and (except as otherwise pro- 
vided by this sub-section) the Court is aatisfied that 
alternative accommodation, reasonably equivalent as 
regards rent and suitability in all respects, is available. 

(e) (Omitted as not being of special interest), and. 

(f) The landlord became the landlord after service 
in any of His Majesty's Forces during the war and 
requires the premises for his personal occupation, and 
offers the tenant accommodation on reasonable terms 
in the same premises, such accommodation being con- 
sidered by the Court as reasonably sufficient in the 
circumstances, or | 

(g) The premises are required for occupation as a 
residence by a former tenant thereof who gave up occu- 
pation in consequence of his service in any of His 
Majesty's Forces during the war. 

(h) The premises are bona-fide required for the pur- 
pose of a scheme of reconstruction or improvement 
which appears to the Court to be desirable in the punc 
interest. 

The existence of alternative accommodation is iot 
however, to be made a condition where (inter alia) the 
landlord gave up the occupation of the premises in con- 
sequence of his service in any of His Majesty's Forces 
during the, war, or where, in the opinion of the Court, 
greater hardship would be caused by refusing an order 
for possession than by granting it. This latter proviso 
only applies to cases in which the landlord became such 
before September 30th, 1917, March 5th, 1919, or May 
20th, 1920—the date applicable depending upon the 
Rent Restriction Act which was then in force. 

The task of those who have to interpret this com- 
plicated enactment is certainly not enviable. It may 
be assumed that no tenant who is anxious to retain 
possession will allow his rent to fall into arrears, or 
commit any breach of his contractual obligation. But 
what meaning is to be attached to the phrase ‘‘ accom- 
modation reasonably equivalent as regards rent and 
suitability in all respects °’? In the case of a factory 
or workshop, will it suffice to offer“ similar premises in 
another district! 

Again, suppose the tenant has sub-let, and there is 
no restriction against sub-letting, may he go on paying 
£z in rent while he is making £z--y out of his occupa- 
tion? It is a curious fact that although an Act passed 
on December 23rd, 1919, placed some restriction upon 
sub-letting, the new Act which repeals it does not do so. 

It is material to notice that although in its general 
application the Act is to remain in force until June 24th, 
1923, as applied to business premises it expires on June 
24th, 1921. 
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"MAINTENANCH INSULATION TESTS ON | 
ELECTRIC CABLES. 


By L. R. LEE. 


IT is fairly certain that most engineers engaged in the 
maintenance of large cable networks will agree that 
even under existing circumstances time spent on the 
systematic and periodical testing of the principal cables 
attached to a network is time well spent, and is, in fact, 
an insurance against serious breakdown, and that they 
who do not carry out such tests are to a certain extent 
living in anything but a paradise. It may be thought 
at first sight that the periodic insulation testing of 
lead-sheathed paper-insulated cables unless carried out 
very frequently indeed would not result in saving break- 
down, but it can be stated without hesitation that on 
a modern and well-impregnated paper cable, a fault 
due to puncture of the lead sheath and the consequent 
ingress of soil water takes two or three months to mature, 
so that insulation tests taken, say, once every four 
weeks, are quite sufficient to-save a bad burn out. 

Having, however, decided that the testing is well 
worth the doing, one is up against the fact that in an 
industrial area it is almost impossible to get a cable 
down to permit of the testing, as usually carried out, 
viz., from the conductors to earth or lead sheath, unless 
the work be done either at night or on a Sunday. There 
are even many cases where, unless the consumer is sup- 
plied on a ring main, his supply cable cannot be switched 
out at all for months at a time. l 

A method, therefore, of assuring oneself of the in- 
tegrity of the lead sheath of a cable, and the consequent 
well-being of the insulation, is required, which can be 
applied at any moment, the cable being either alive 
or „ dead. It is claimed by the writer that he has 
succeeded in devising such a method, which is automatic 
in its action, and is not dependent on (1) the use of a 
test battery; (2) the cleanliness of terminals, to which 
the cable is attached ; (3) the accessories attached to the 
cable being investigated (such, for instance, as current 
transformers), and/or (4) the temperature of the cable. 
To some extent the testing of a cable can be carried out 
by the incorporation in the cable of a conductor now 
known as a test sheath "' or insulated ‘‘ B. O. T. earth 
shield,’’ but supposing that the cable whilst being laid, 
or at any other time, had become so bruised mechanically 
that the insulation between the test sheath and lead 
sheath of the cable was ruptured, and consequently 
the lead sheath in actual contact with the test sheath 
conductor, then an attempted insulation test on the test 
sheath would give a '' dead earth," although the cable 
would probably be as good as ever under working con- 
ditions. It is not suggested, however, that a cable 
should be left in this condition. Again, with regard to 
(4) above, the basic insulation figure of the ordinary 
test sheath conductor is necessarily of very low order, 
and with many miles of cable in series, and the cable 
warmed up by use, such figure becomes so low as to be 
unreliable as an indicator of the integrity of the lead 
sheath. i 

With the new device mentioned above, which consists 
of a conductor composed of wires or strips concentric 
with the cable, and having alternate wires or strips 
composed of dissimilar metals, such, for instance, as 
zinc and copper, or any suitable two metals well sepa- 
rated in the potential series, each being lightly insulated 
and the whole again lightly insulated from the lead 
sheath, no attempt is made to take an insulation test 
in the usual way, as when the lead sheath of the cable 
is broken or pierced, soil water obtains an ingress to 
the bi-metal conductor, and a primary battery is the 
result, so that on applying an indicating instrument to 
either end of the conductor and across the two metals 
a deflection is obtained. Thus, as above, even if the 
insulation between the bi-metal conductor and the lead 
sheath become broken and the two actually in contact, 
no reading is obtained until an electrolyte is present. 


Assuming in this case that owing to short circuit the . 
strips actually damaged gave no reading even with 
the presence of soil water, then one would have several 
other undamaged strips to fall back upon for the pur- 
pose of obtaining readings—hence the necessity of keep- 
ing the strips separately insulated throughout. There 
is, in fact, no deflestion obtainable from any other 
cause than that of water chemically impure having 
obtained access to the bi-metal conductor. 

Indications are therefore of a very reliable character, 
and having obtained a deflection it can be definitely 
decided that water has obtained ingress, and that the 
cable needs repair, for which unhurried preparations 
may be made. 

It can also be claimed that so much in the way of 
spare cables need not be provided, or the tendency would 
be that way, and certainly on new cables all overtime 
requisite for testing under present conditions would 
be abolished. Unfortunately, existing cables cannot be 
treated in like manner. Results which have been ob. 
tained on & sample length of cable, made with the con- 
centric conductor composed of alternate strips of zinc 
and copper, are as follows:— 

The lead sheath of the cable was punctured by & hole 
l mm. in diameter, and the portion placed in a tank 
containing drinking water from a well. 


Immersion Deflection Cu — Zn 
0 hour. 0 

53 „ er 47 The instrument 

12 3 iis 5'5 used was a Paul's 
119 „ zsé 105 Unipivot galvan- 
145 „ "n 114 ometer calibrated 
215 „ mi 1277 l' deflection — 5 
265 „ 295 17˙0 mioro- ampa. 
529 „ n 23:0 


As the water used in the test was apparently fairly 
pure, it is safe to assume that ordinary soil water would 
give larger or earlier deflections. | 

It will be seen that the device is equally useful when 
applied to all classes of cables, whether metallic or non- 
metallic sheathed. 

It may be used with advantage on all E.H.T. and L.T. 
power cables, on underground telephone and telegraph, 
and deep-sea cables. 

In practice on power networks the dissimilar metals 
forming the auto conductor would be attached by leads 
to a terminal board at some convenient place in the 
generating or sub-station, and the switchboard atten- 
dant would make observations as many times a day 
as thought to be necessary. On those networks, there- 
fore, where an insulated test conductor is normally used 
in any case on cables, the actual testing of the cables 
can be carried out systematically, with reliability, and 
at no cost, provided the conductor described above is 
substituted. 

It is perhaps hardly necessary to add that the dis- 
similar metals are kept apart right throughout the 
entire length of the cable, being bird-caged over the 
conductor joints at each cable joint. 

Application for patent rights has been made. 


Cape Town Dispute.— Our correspondent writes :—‘ The 
dispute in the electrical trade has been settled by the Joint Board 
of the Building Trades, in conjunction with the claims of tbe 
carpenters bricklayers. masons, plumbers, and painters. The basis 
of the settlement is a flat rate for all these trades of 3a. 6d. per 
hour - the carpenters, bricklayers and masons receive this amount 
at onoe, but the other trades have to be brought up to the amount 
in 18 months bv tbree instalments. The present wages for elec- 
tricians will be 28, 11d. per hour for competent men, with a mini- 
mum of 2a. per hour for other men above the apprenticeship stage. 
These rates are based on the present cost of living, and the work- 
men get a corresponding increase in care of any further increases 
in the cost of living. but no reductions.are to be made for 18 months. 
and after that period only after three months' notice. A feature of 
the settlement is the provision of a holiday fand—2d. per hour is 
deducted from each man's wages and paid into a bank to his credit 
each month. This money is to be paid out to the men before 
Christmas each year, and the men are to have a fortnight's holiday, 
except for indispensable work. The working hours are to be 44 
per week." 
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LEAVES FROM AN INSPECTOR'S NOTEBOOK, 
By "ANODE." 


lw all cases where you make an examination of plant 
you have to give the insulation resistance of each 
machine, or a valid reason for not doing so. This 
necessitates a Megger, and the Megger question is one 
which makes an insurance inspector in a large district 
sit up and say things about Messers. Evershed's that in 
ordinary circumstances he would never dream of say- 
ing. A Megger grows in weight when it is carried any 
distance, and after a mile | guarantee it will weigh 
anything from 150 to 500 lb. according to temperature. 

I found the best way to get over the difficulty was to 
persuade my clients to buy a Megger for their own 
use, so that they could take the pulse of each machine 
once a week and get out statistics, and also that a 
Megger could greatly help them in diagnosing faults. 
(I must have sold quite a lot of Meggers in this way, 
but did not have the foresight to take up an agency 
for them.) 

A tip about using a Megger. When connecting up to 
make a test, always make the earth connection first, 
then touch the commutator with the end of the other 
lead; if the juice is on, the needle of the Megger 
will jump. This has saved me many a shock. I have 
often noticed how clumsily some people take a reading 
with a Megger. They connect up the leads, take off 
their waistcoats, and set about the Megger like unto 
a coffee mill and grind away for five minutes. Nothing 
is more futile, and, let it be whispered, dangerous. 
The proper way to handle a Megger is to turn very 
slowly for a couple of revolutions, this will bring the 
needle to nearly its correct position, then increase the 
speed in the next couple of revolutions, and you get 
your reading, while turning for ever so long will 
not alter it. To give a Megger to some so-called elec- 
tricians is asking for trouble, especially if it is an old 
220-volt installation and a 500-volt Megger. 

I remember on one occasion inspecting a breakdown 
in a repair works; the trouble was an earth on a small 
D.C. armature. Nothing was apparently wrong with the 
coils, and I suspected the trouble was at the back of the 
commutator. I asked that ourrent be applied to the 
job, so that we could see by the sparking, or smoking, 
exactly where the trouble was. It so happened that at 
the time the current was off, and to my astonishment 
the foreman asked for the shop Megger. ‘He put this 
on to the job, and, after a few seconds’ vigorous turning, 
sufficient smoke came from the back of the commutator 
' to indicate the exact place of breakdown. 

On another occasion I was sent out to a colliery to 
examine a main cable which, I was informed, had a 
dead earth on it. It was new, and had not up till then 
been m use. Before starting up, the electrician tested 
it with a home-made testing set, made out of a telephone 
magneto and bell. He found that the bell rang, so 
decided to leave the job for me. On testing the cable 
I got a reading of 100 megohms from my Megger. What 
had happened was that the cable acted as a condenser, 
the action of which was as a sealed book to my worthy 
friend. 

There is a tremendous difference in the way in which 
an inspector's reports are treated; in some instances 
the reports never get further than the office, in which 
case their value is exactly nil, while if the reports go 
out, as they should, to the electrical engineer, they are 
a very valuable aid to him in keeping an eye on his 
plant, and if they are tabulated the data are of inestim- 
able value. 

In one case, at a large colliery, the engineer asked 
me to give. in addition to the name particulars of the 
machine, the situation of the machine, and the work 
it was doing. This enabled him immediately to locate 
the machines, and have any defects or suggestions 
attended to immediately. We found that at the end of 
three vears the number of breakdowns and stoppages 
was reduced to almost nil; in fact, so satisfactory were 


the results obtained, that the company decided to dis- 
continue the insurance, but retain the inspection only. 

An inspector, if he uses tact, can save his company 
a lot of money in the course of a twelve-month, and 
himself a lot of trouble in making his inspections. Some 
inspectors adopt a high and mighty attitude, and get 
the engineer's back up, with the result that the rough 
places are not made smooth for him. 

One firm with a large installation insured its plant, 
and I had to make the examination. On the occasion 
of my first visit I was treated very cavalierly by the 
engineer, who seemed to think that I was there to spy 
out the land and report any shortcomings on his part. 
He refused to stop any machines for me, and told me 
that my inspections could only be made in the dinner 
hour, and, further, that I could have no assistance. 
After remonstrating with him, he very unwillingly 
allowed one of his fitters to accompany me on my in- 
spection. After making the inspection I reported the 
result to him, and got him to look at several things I 
did not like. 1 took the opportunity of pointing out 
that my investigations were likely to be of great use 
t» him in keeping his plant up to an efficient standard, 
and incidentally helping his output. This put the 
matter in a different light, with the result that. on any 
future visits the works generally were at my disposal. 

When my successor visited these works he made a 
lengthy report on the machines, calling attention to the 
dust in them, but saying nothing about the condition 
of the bearings, brushes, starting appliances, fuses, &c., 
making it appear that the machines were neglected. 
As if vou could eliminate dust in a dustv works! On 
his next visit his pathway was not strewn witi roses, 
and he had a very thin time. 


ELECTRICITY SUPPLY DISTRICTS. 


THE East MIDLANDS SCHEME. 


~ AN exhaustive inquiry, before the Electricity Commissioners, 


Sir John Snell (presiding), Sir Harry Haward, and Mr. H 
Booth, was opened at Nottingham on July 21st, and continued 
on the following day, relative to the Corporation's application 
for leaye to borrow £568,000 to carry out the first portion 
of a scheme, the whole of which is estimated to cost ultimately 
£1,009,000, for extending the electricity supply in the city 
and district by the erection of & new generating etation, for 
which land has been acquired contiguous to the river Trent 
at Clifton and near the Clifton colliery, which is one of the 
largest mining undertakings in the immediate vicinity of the 
municipal area. The application was contested by the Derby 
and Notts. Power Co., which already possesses statutory 
powers in relation to the district, and offered to supply the 
municipality with the necessary energy from a new generating 
station to be provided at Colwick, which is on the other eide 
of the city, and also close to the Trent. The proceedings were 
notable for the support accorded to the company's project 
by Mr. A. R. Atkey, one of Nottingham’s parliamentary repre- 
sentatives, and himself a member of the Corporation, who 
adopted the view that any alternative scheme which would 
enable the city to avoid so huge a capital expenditure should 
be carefully considered. The inquiry, therefore, resolved itself 
into a consideration of the privileges of public v. private enter- 
prise, the Corporation contending that the company's applica- 
tion represented an interference with the rights of municipal 
supply. The plant which the Council suggested should be 
installed in the first instance would consist of 20,000 Kw., 
estimated to cost, with land, buildings, machinery, &c.. 
£752,000, or £37.63 per Kw., and the first and second sections 
for 40.000 KW. installed £1.009.000, or £25.225 per kw. The 
project is to form part of the general East Midlands scheme 
under which Leicester, Nottingham, and Derby may be 
linked up by an extension of trunk mains, Leicester also 
building a new power station and Derby extending its present 
arrangements. : 

The case for the Nottingham Corporation was conducted by 
the town clerk (Mr. W. J. Board), whilst Messrs. Macmorran, 
K.C.. and Maconachie appeared for the company, Mr. Craig 
Henderson representing coalowners and ironmasters of the 
district. Mr. Maemorran explained that the company had 
powers to provide electricitv for the whole of Notts. and 
part of Derbyshire, including Derby, Chesterfield, Long Eaton. 
Mansfield. and Nottingham. but in those boroughs it could 
not exercise ita powers without the consent of the Corpora- 
tions concerned. The company had an authorised capital of 
£1,800,000 in £1 shares, and it was already supplying elec- 
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tricity in Ilkeston, Heanor, Ripley, Sandiacre, Sawley, Bee- 
ston, Eastwood, Chilwell, Stapleford, Kimberley, Nuttall, 
Gossall, and Annesley, and it had laid cables and was 
prepared to supply two other districts, Belper and Heage. 
The units supplied in 1912 were 1,839, 899, and for the current 
year they were estimated at°l0 millions. The proposal was to 
provide & central supply for all purposes froin the new works 
to be erected at Colwick, so as to permit of the other plant 
being closed down. The' company would be in a position to 
supply energy in bulk to all of them, including Nottingham. 
It could do so on reasonable terms, and within a shorter 
time than could be done by any of the public undertakings. 
There was another large power company in the south formed 
for the county of Leicester. If the Notts. & Derby Co. suc- 
ceeded in its application it would be possible, as the two com- 
panies were practically under one management, to link up in 
such a way that there would be an enormous saving to both 
companies, and this would be very much to the advantage 
of the public. He contended that the generating station which 
Nottingham sought to set up was entirely unnecessary, as 
the company could supply the city with all the electricity 
required. 

Mr. Alfred Holland, chairman of the company, stated that 
since 1913 they had spent £190,500 in that area. They had 
always had in view the erection of a power station at Colwick. 
and would have built it before this but for the war. The 
Midland Coal Products Co., he explained, in reply to questions 
by the town clerk, had selected a site at Colwick adjacent to 
the proposed generating station largely because thev antici- 
pated being able to dispose of their waste heat and gas to 
the Derbvshire and Notts. Power Co. The gross estimated 
revenue of the latter company for this year was £63,000, and 
there would be a surplus of £17,000. 

Mr. H. L. Williams, engineer for Messrs. Balfour, Beatty 
and Co., estimated the cost of the company's proposed station 
at 4810.00 

Evidence was nfterwarda given by Mr. J. S. Highfield, vice- 
president of the Institution of Flectrical Engineers, who did 
not see how Nottingham could ever require a 240,000-& w. 
station, its supply to-day being 12,000 Kw. only; bv Mr. Arthur 
Green, general manager and secretarv of the Midland. Coal 


Products Co., Ltd., and by Mr. A. R. Atkev, M.P. 


On the following day Mr. Macmorran, for the company, 
stated with regard to the proposed terms of supply to Notting- 
ham, that for a load not exceeding 6,000 kw. the maximum 
price, with coal at 20s. per ton, would be £6 per annum, 
plus 0.45d. per unit extra high tension, delivered in Not- 
tingham. 

Mr. G. Balfour, M.P., chairman of the parent company, 
said that the £6 was the maximum. The most modern gene- 
rating practices would be adopted. He would be willing 
to agree with the engineers of the Nottingham Corporation 
as to coal consuinption, and would be bound to reduce the 
maximum according to an agreed scale of coal consumption. 

Mr. J. H. Rider, who had prepared the Corporation's 
scheme, expressed the view that the company'8 proposed sta- 


tion had not been designed by people with experience in 
such work. 


Ald. E. Huntsman, chairman of the Corporation Electricity 
Committee. emphasised the consideration that the scheme 
which they had proposed was in the best interests of the 
citv. Replying to Mr. Maecmorran, he said that there was a 
deficiency of £8,000 on the city electricity undertaking in 
1919. He admitted that during the last few years they had 
been unable to supply the needs of some important con- 
sumers. He denied that there had been anv narrow shutting 
out of offers upon the part of others to supply the necessary 
energy because of a preference for a municipal supply. 

Mr. C. Henderson, for the Notts. & Derbyshire colliery 
owners, suggested that the result of a recent conference be- 
tween that body and the Corporation and other authorities 

was that the coal owners did not propose to take electricity 
if it became a Nottingham Corporation scheme solely. 

Ald. Huntsinan said that he did not gather that, but no 
doubt if it became a joint authority the colliery owners 
would come in. If it were confined to Nottingham, they 
would not offer electricity to the colliery owners. 

Mr. Rider explained that the Nottingham station as pro- 
posed was not a scheme for the East Midlands, but for 
Nottingham alone. It was so planned, however, that it could 
be added to, section by section, so as to fit it for the needs 
of the larger area, thus making it a super-power station. If 
consent was given to the Corporation's application, work could 
be started on the new station in a fortnight. 

Mr. C. H. WonDINGHAM gave evidence, pointing out that, i 
the Nottingham Corporation scheme were not sanctioned, 
would completely upset the whole project for an S 
undertaking for the East Midlands area. 

The TowN CLERK OF NOTTINGHAM, in summing up the Cor- 
poration's case, suggested that the company making the rival 

application had been more prolific of legislation than generat- 
ing stations. The company had possessed powers with regard 
to this large area since 1901, but up to the present time had 
exercised them to a very limited extent only. The position of 


both applications, witb respect to a future joint authority, 
had to be considered. 


Mr. Macmorran, for the company, pointed out that since 
1912, £190,000 had been s nt, and the total expenditure to 
date had been £350,000. That, he observed, did not look as if 
it was & paper company. They were prepared to go on with 
the developments in 1912 and 1913, but they were held up by 
the war, and after the war the Act of 1919 came into force. 
The company was only now in a position to carry out the obli- 
gations undertaken by it in 1901. The Corporation's appli- 
cation had been made a stalking horse to commit the Com: 
missioners to some action as regarded a joint scheme. If it 
were only an application for the City of Nottingham be would 
not be there to oppose it, but it was being made a colourable 
excuse for something else. Sanction for its application was 
absolutely necessary if the company was to carry on its 
undertaking in the way in which it was constituted by Act of 
Parhament. 

The inquiry terminated after lasting two days, and the Com:- 
missioners, who visited the sites of the projected generating 
stations during their stay in Nottingham, will report in due 
course, 


THE NATIONAL PHYSICAL LABORATORY. 


(0 muha. from page 106.) 


CONTINUING our review of recent work dove at the Laboratory as 
set out in the annual report. ani with particular reference to + lec- 
trical work, it may be mentioned that ia aldition to special war 
work, much work of a more routine character was carried «ut, 
especially as regards instrumenta for the Admiralty and fur power 
plant and munition factories. The g:owth of the Navy threw a 
heavy strain on the electrotechnics department. as all switchboarde 
and other electrical instruments and materia 8 for the Navy are 
teste l at Teddington. - 

Ausdamentat s. -The present fitnesa of the Ayrton-Jones 
bs ance fur the measurement of curreut in asbaolute measure i 
doubtful, and some renewals are to be made. Satisfactory reulte 
have been obta‘ned in the use of the balance to measure the mean 
value of a slightly varying current. The precision of measure- 
ments in terms of International units of current, resistance aog 
E M.F. is not at present so good as before the war. 

General Electrical Measurements —In 1918, a new method for the 
measurement of the velocities of projectiles was devised, and ex peri- 
ments have been made to determine the utility of the 'method and 
to obtain information which might lead to considerable use of the 
apparatus. In the latest form of the apparatus a shell is caused 
to pass throu: h several large coils of insulated wire in series and in 
circuit with the primary of a transformer, the secondary of which 
is in circuit with one string of an Einthoven galvanometer. When 
a projectile pa:ses through the coils a current, or change of current, 
is induced in the circuit, and this results in a momentary deflection 
of the galvanometer string. The ,hotograph of the d fi-ction as 
obtained on a fast-running kinematograph paper is in a form 
approximating to that ofa complete sine wave. Sach tia es, when 
associated with a time trace. which will be referred to later. enab'e 
the time of passage of a projectile through two coils 10 or more 
feet apart, to be determined with an error not greater tban o e 
fifty-thousandth of a second. In addition, by placiog a coil on tbe 
muzzle of the gun, the time at which the bass of the shell leaven 
the un can be determined with an error no‘ appreciably greater 
than that already stated. The results are regarded as very valuable. 
The timing arrangement used consists of an electrically-driveu 
fork having a frequency of 1.000 per second. electrically- maintained 
by a triode valve by the method of Prof. Eccles and Mr. Jordan, 
except that the magnet used is a magneto magnet and the anode 
and grid circuits are approximately tuned. A aeoondary coil is 
coupled to the anode inductance coil and placed in circuit. through 
a resistance, with one string of the Einthoven galvanometer tuned 
approximately to the frequency of the fork. The vibration of the 
string is recorded on the photographe as a sine curve. At present, 
the photographs are taken on bromide kinematograph paper, the 
paper travelling at about 34 metres per second, but this speed it is 
hoped to increase very considerably. 

Advance has been made in the calculation of effective resistances 
at wireless frequencies, and the measurement of such resistances, 
using the very steady undamped oscibatiors provided by triode 
valves. The problem of the measurement of effective inductanoe 
of four terminal standards of resistance is being attacked, and very 
satisfactory results have been obtained. Cuo:nparison of standards 
of radio-frequency has been commenced, with very enc urag2ing 
results. 

Investigations have alao been made with regard to improvements 
in compass magnets and the most suitable temperature of quench- 
ing. "he magnetic propertiea of bars having various proportious 
of carbon and tungsten have been d.t-:rmined, and some experi- 
menta have been made on the rate of decay of the moment of magnets 
which were magneti:ed immediately after quenching. Some 
measurements on the hysteresis loops of magnet steels at various 
temperatures have been made, which show that remanence 
increases and coercive field diminishes with rise of temperature. 
These results indicate that the temperature coellicient of bar 
magnets ca" be made negative, positive, or zero by altering the 
ratio of length to uiameter. 

Electr: tech nics.—The economy of turbine-generators is tested by 
the amount of steam used per unit of electrical energy generated. 
A large number of instrumenta used in such tests are received for 
calibration, and the engineers of some of the largest generating 
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plant make a practice of sending their reference instruments to 
the laboratory from time totime. The experience of several years 
of the accuracy obtained from instruments used for important tests 
shows that there is often mach to be desired in their performance, 
the chief errors being commonly due to the properties of the series 


" transformers employed. Experimental revolution counters of an 


electromagnetio type are in hand for the Air Ministry. 

Experiments are being made, in conjunction with the Osram- 
Robertson Research Laboratory, to adapt the gas filled lamp for 
instrumenta whose indications are read by the reflection of light 
from a mirror, and they promise to afford a satisfactory solution of 
the problem. | 

A research on oils used in transformers was undertaken with the 
assistance of the Ministry of Munitions in 1918-1919. Owing to 
the war conditions prevailing, it was only possible to carry out a 
portion of the progamme intended. 

Owing to the delay in delivery of a motor-generator set, it has 
not been possible to complete the research dealing with buried 
cables. The values obtained for the temperature rise in cables laid 
in different ways seem to indicate that cables drawn into ducta 
become the most heated, armoured cables laid direct are the cooleat, 
whilst solid-laid cables occupy an intermediate position. But an 
examination of the cables used in the tests showed that whereas 
the thermal resistivities of the cables laid solid aud in the duct 
were of the same order, about 1,010 thermal units, that of the 
armoured cables was considerably lower, about 667 thermal units. 
This uifference between the thermal constants represents a differ- 
ence of about 20 per cent. in the current required to produce agiven 
temperature rise, and when corrected for, brings the results with 
the armoured cables and those laid solid in bitumen much closer 
together. 

For practical purposes, a cable may be assumed to have reached 
its maximum temperature when it has attained 98 per cent. of its 
full temperature rise; this occurs after 20 hours in the case of a 
cable in a duct, after 70 hours in a cable laid solid in bitumen, and 
after about 80 hours in an armoured cable. 

In order to ascertain the maximum temperature to which cab'es 
can be subjected for long periods without damage to the dielectric, 
the materials used in insulating cables are being examined 
separately so far as samples can be obtained from the makers, 

The difficulties experienced by instrument makers in obtaining 
satisfactory supplies of special resietanoe alloys, and, more parti- 
cularly, manganin, led to the investigation of these materials. 
Difficulties experienced are want of constancy and a large tempera- 
fure coefficient of resistance. It was found to be impossible to 
fix the reason for the large differences, and as an attempt to trace 
these troubles from the source, some manganin alloy was male in 
the metallurgical department of the laboratory and rolled into 
rods. These rods, when tested, had a temperature coefficient of 
resistance as small as that of the very best material hitherto 
ohtained from Germany. Subsequent drawing, however. showed 
that the annealing between some of the drawing processes was 
largely or entirely responsible for the change in the coefficient, 
Further bars were, therefore, supplied to be drawn down as far as 
possible without annealing. The samples were then tested for 
temperature coefficient, annealed and re-tested. Jn this way wire 
has been produced down to the very finest siz»s, in all cases 
having a very small temperature coefficient. Further work has 
resulted in one maker drawing all sizes of wire down to 0°07 mm. 
without intermediate annealing. 

Several new types of insulating materials have been tested 
during the past year, both for Government departments and private 
firms, and in addition, the research on composite ineulating 
materials, organised by the ‘Research Committee of the Institution 
of Electrical Engineers, has been put in hand. | 

The special requirements of the Air Ministry for light weight 
accumulators having a high capacity have resulted in a number of 
testa being made on the various types. Tests made to determine 
the capacity at temperatures down to — 20° C., were uncertain to 
within + 10 per cent. owing to the inconsistency of the accumu- 
lators, but, broadly, the capacity decreased by 50 per cent. when 
the accumulator was maintained at a temperature of — 20° C. 

Heat Division—In the physica department a line of investi- 
gation now in hand is the development of instruments for the 

rminstion of the humidity of air in cold stores. One of the 
two methods submitted is an electrical one depending on the 
sodden evolution of heat from dry cotton when exposed to a moist 
atmosphere, 

Radium and AX-Hay Work,—The number of samples of radium 
of high c ntent tested during the year was 88, containing altoge her 
about 6,175 milligrammes of radium bromide of the approximate 
value of 2 80.000. 

The radium testa have hitherto mainly been carried out with a 
combined gold leaf electroscope and an ionisation chamber. A 
*econd method, due to Rutherford and Chadwick, has been 
developed and put into use this year, several improvements being 
effected in the method of manipulation. It ie a null method in 
which the ionisation produced by the radium under teat is balanced 
against the ionisation produced in a standard chamber ; the balance 

is detected by means of an electrometer. The results obtained by 
this method agree with those obtained by the direct method of 
comparison to well within + 1 per cent. 
fasurement of the absorptive qualities of materials used for 

Protective purposes in radiography had to be abandoned owing 

to pressure of other work in connection with the war. Prepare 

on 18 now being made to proceed with the investigation, Recent 
vestigations on the diffraction of X-rays by oryatels have shown 

that X-rays arp of the same nature as light waves, but have a 

Teck shorter wave-length than light waves. It is proposed to 

ind the absorption of the material under test for definite wave- 


lengths chosen from different parts of the X-ray spectrum, and 
covering the whole range of wave-lengths likely to be met with in 
ordinary practice. 

With regard to the examination of materials by X-rays, a number 
of specimens of clay pots have been examined radiographically. 
Minute air-holes, specks of heavy material such as iron oxide, and 
bits of plaster from the mould embedded in the clay were readily 
detected. After firing the pot, the iron oxide fused with the clay 
in its immediate vicinity, leaving a cavity in the centre. Further, 
examination of the green pots for air-holes was carried out with 
the fluorescent screen ; this method proved effective and rapid for 
detecting air-holes. Radiographs taken of magneto distributors 
known to be faulty, show that the faults can readily be detected 
by this method. 

A large number of experiments were made and new devices 
invented for war purposes ; some of these cannot be reported upon, 
but a brief resumé of many of them, details of some of which have 
already been published, are given in the report. 

Se EE TEESE 


—— 


THE BIRMINGHAM HEALTH EXHIBITION. 


(By Our BIRMINGHAM CORRESPONDENT.) 


THE most popular feature in connection with the Royal Sanitary 
Institute Congress at Birmingham is the Health Exhibition 
of Appliances for Housing and General Sanitation and matters 
relating to health. and physical welfare, at Bingley Hall. It 
Was formally opened on July 19th by the Lord Mayor of 
Birmingham (Ald. W. A. Cadbury), with whom was Viscount 
Astor, President of the Congress, and it will remain open until 
August 5th. The great hall is filled with an immense variety 
of things of hygienic and home interest, and, naturally, clec- 
trical appliances occupy a very prominent place in the exhibi- 
tion. 

The silver medals of the Institute were awarded to the 
City or BIRMINGHAM ELECTRIC SuppLy DEPARTMENT for a large 
and comprehensive stand of electrical equipment, to which 
a number of the leading firms contributed; and to the HoovER 
SUCTION SWEEPER Co., LtD., for the electric suction sweeper. 
Bronze medals were given to Messrs. CHARLES E. Beck & Co. 
for their Thor" electric washing machine; to the GEM "' 
L,ABOUR-SAVING Device Co., Manchester, for the Gem electric 
vacuum cleaner; and to the WESTERN ELECTRIC Co., Lab., 
for an electric sewing machine. 

The display of the BIHMIN HAN Erfceruic. SurreLy DEPART- 
MENT is contributed to by eight well-known houses, each 
a specialist in its own particular line, so that variety, and 
high quality, are assured. CAaLLENDER’s CABLE & CONSTRUCTION 
Co., LTD., devotes a considerable umount of space to a collec- 
tion of Kalanite insulating material, which i$ in a wide range 
of forms, and is said to be taking the place of ebonite and 
porcelain. It is heat resisting and acid proof, and the samples 
shown have been tested to 20,000 volts. The claims of the 
Kaleeco wiring system are also emphasised, and there ijs, ag 
might he expected, a comprchensive display of rubber wires 
and cables. 

On the section devoted to the products of the GENERAL 
ELECTRIC Co., LTD., prominence is given to the new ‘ Connor 
Magneto,” and popular attention is directed to a pedestal 
heater which is easy to use, and is verv effective in small 
outside buildings. This pedestal, which takes 100 watts, will 
boil a pint of water in ten minutes, and toast bread in less 
than half that time. The effective application of the immersed 
heater is demonstrated in sterilisers, in handy form, for uso 
in hospital theatres, and towel heaters. , 

The Creda electric still is an interesting feature in the 
exhibit of Crepenpa Conpurrs, Lro. This apparatus, which 
will supply distilled water at the rate of four pints per hour. 
is used largely in dispensaries, laboratories, and the like, and 
sterilisers, of various types, are exhibited. 

On the METROPOLITAN-VICKERS ELECTRICAL MANUFACTURING 
Co.'s section the Cosmos lamp, and the new helium lamp are 
conspicuous. The latter, for half-watt lamp lighting, gives a 
diffused light, and is dust proof; a great advantage js that 
it can be arranged for any half-watt lamp up to 2.000 c.r. 
A lot of artistic lighting fittings, and electric ventilation fans, 
also have an interest to those anxious to give practical applica- 
tion to hygienic principles. 

Messrs. Berry's ELECTRIC. LTD., show their Magicoal electric 
fire; its great claim is cleanliness and economy of work. The 
fire is complete for four heat control with a maximum of three 
KW. 

PnEMIER. ErrcrRIC. Heaters, Ltp., show a collection of 
heaters, stoves, &c.; the British THomson-Hovuston Co. ex- 
hibits a variety of producta for which the firm is well known: 
and Davip SHANKS & Co., LtD.. displays bowls, in opal and 
alabaster, as well as lamp standards and fittings. 

Manv different types of electric vaenum cleaner are to he 
seen. TURNER ASPIRATORS, Tæp., displav the“ Little Briton.” 
a box-tvpe machine, power being supplied to the motor at 
210 volta. On the stand of CHRIS E. Breck the “Thor” 
cleaner. with its horizontal motor, receiver popular notice, 
but chief interest here lies perhapa in the “Thor” electria 
washing machine, the merit of which has been recognised by 
the granting of an Institute award, | 

The electric sewing machine on the stand of the. WESTERN | 
ELRorgic Co., finds many interested visitors, particularly 
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ladies, and the ease with which garments were made, without 
ing, impreesed many. Vacuum cleaners, soldering irons, 
ans, and intercommunicating telephones are displayed. 
Messrs. NAPIER-KIMBER, Lrp., give prominence to the Cana- 
dian electric vacuum cleaner. Its powerful euction was de- 
monstrated, this being explained to be due to a special design 
of the six blade steel fan and efficient motor. Here, as on 
many other stands, due attention is given to the claims of 
the electric kettle. 
Beatty Bros., Lrp., show their Time Saver” electric 
washing machine, which has advantages in simplicity of con- 
struction, and is easy in manipulation, mischief to clothes 
being negligible. , 
Working demonstrations of the Hoover electric suction 
sweeper are given to show its distinctive character. The main 
feature is that this appliance is eo constructed that the air 


suction slightly lifts the carpet from the floor and beats it 
upon a cushion of air. Electrical equipment is an important 
feature in the working of the various appliances of Ozonam, 
Lrp., and in an exhibition of this kind, considerable attention 
is directed to the Ozonair system of ventilation, and to 
apparatus for laboratory and research work, and for the puri- 
fication and sterilisation of water by ozone. Madic Appti- 
ANCES, Lro., show an effective blower for use in factories. 
J. & M. SrEINGOLD demonstrate the important part which 
electricity plays in floor planing; and the GEM LABOUR-8AVING 
Device Co., is responsible for an attractive display of cleaners 
and washers. It hag the distinction of eecuring two bronze 
medals—one for a hand vacuum cleaner for use with two 
hands, and the other for the Gem electric vacuum cleaner, 
which is suitable for various voltages and may be applied to 
many uses. 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit partiouwlars of new or 


devices and apparatus, which will be published 


improved 
i considered of sufficient interest, 


Electrical Cooking and Heating Devices. 


Any improvement in electrical cooking apparatus is an im- 
portant step, as it is generally felt that this application of 
electricity is destined to have a great future. Among the latest 
advances in this direction is an electric oven produced by the 
Arora Co., of Loughborough, whose business has rapidly 
expanded, necessitating new works to deal with the great 
amount of business coming to the firm. This oven (fig. 1) 
contains eight distinct elements with a switching arrange- 
ment designed to give varying amounts of heat. Four of 
these elements are mounted in the top of the oven, and two 
are fixed on each side. The four top heating elements have 
a separate controlling switch which permits three degrees 
of heat. At “high” all four bars glow at full red heat in 


rene 2 


hem ms 6m 


Fic. 1.—“ ARORA ELECTRIC OVEN. 


10 seconds, consuming about 2 units per hour. The“ medium“ 
position switches on two bars only, and at “low” all four 
bars glow at a quarter heat. The side elements are controlled 
by an identically similar switch. Very economical operation 
is claimed for this oven, and it ig said that cooking for a small 
family can be done in 1} hours with the consumption of about 
98i Seded i 3 be seen feared the 5 this ages 
very ar in appearance to the usual type of gas oven, 9 
electro "fire" shown in fig. 9 is highly finished ished 
brass, and le meeting with a groat demand. Pig, 4 Wlvatrates 
a new abip heater by the ame firm. The usual type has a 
600-watt loading, but heeters for use in large cabins possess 


Fic. 2.—FOLISHED-BRASS '' FIRE.“ 


two 500-watt elements controlled by separate switches. The 
terminals are protected by a specially designed box to enable 
lead-covered cable to be easily jointed. These heaters are 
finished in matt black or white enamel. 


Modern dentistry owes a great deal to the science of radio- 
logy, and especially to the Coolidge X-ray tube. For dental 
work the radiator dental type of Coolidge tube (fig. 3) has 


Tlic. 4.—SHir's HEATER. 


been developed. and is intended for use only with specially 
designed apparatus. In the dental tube, by far the greater 
part of the heat imparted to the target is conducted to the 
copper radiator. instead of being radiated through the glass 
wall of the bulb as in the ordinary universal type Coolidge 
tube. It is, therefore, ible to make the ulb of the 
dental tube quite amall—8$ in. in diameter, In addition, the 
tube is eelf-rectifying within the limits of ite allowable energy 
output, and oan be used direotly acress the terminals of sa 
induction oot] or transformer without any auxiliary reotityint 
device, Mr arhede arm extends 9 in. from the bulh at right 
snilo do anode arm, Which measures 0 in. fr 
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bulb to the end of the radiator, and the rays are emitted from 
the tube in a line with the axis of the anode, thus facing 
the manipulation of the tube. The cathode circuit 1s earthed, 
æ that there is only one high-tension wire, and this is always 
connected to the part of the tube farthest from the subject. 
It is thus possible to employ a minimum distance between 
flm and focal spot, enabling the operator to obtain satisfac- 
tory radiographs of the teeth and jaws with comparatively 
short exposures. The tube is designed for an energy input 
not exceeding that corresponding to a current of 10 milli- 
amperes, at a useful voltage equivalent to a 3-in. parallel 
spark gap between points. As this tube is designed to operate 
only in connection with special machines, and always at a fixed 
voltage and current. the procedure is limited to closing the 
switch for the length of time necessary to produce on the 
photographic film the effect desired by the operator. The 
time factor is the only variable in the making of radiographs. 
The short distance between the focal spot and film makes it 
possible to take satisfactory radiographs of the teeth and 
jaws with a very small expenditure of energy. With a dis- 
tance of 8 in. between the film and focal spot the photographic 
eflect may be secured with one-fourth the energy which would 
be necessary if the distance were 16 in. The BritisH THOM- 
sox-Houston Co., Lrp., 77, Upper Thames Street, London, 
E.C.4. is the owner of the British patent rights. 


A Cable Winding Drum. 


THe LONDON ELrCr RIO Firm, Brighton Road, Croydon, has 
sent us particulars of a drum intended for feeding current 
to a 3-phase a.c. motor-operated mine-sinking pump, or 


— 


Fia. 5.—CaABLE WINDING DRUM. 


similar service, and in the illustration (fig. 5) the three sets 
of slip rings and brushes are insulated for 3,000 volts. 

The brush gear is totally enclosed and weatherproof. The 
rings are fixed (the incoming cables being coupled thereto), 
while the brushes revolve with the drum, suitable connecting 
clamps being provided for a 3-core cable, which is led from 
the barrel over a guide pulley to the pump. 

. The drum accommodates a long length of heavy cable, and 
is spur geared to give easy winding, provision being made 
to prevent rotation when desired. 


The Sentinel Excess Current Indicator. 


While the current limiter has been largely used in connec- 
uon with the supply of electricity to small dwellings, &c., 


EXCESS CURRENT 


Nermal state. After exoess current has passed, 
Vus. 6,—Tua ' SENTINEL" Excass Quanunt INDICATOR, 


don ahr ha crc a 
n ex 
bis apecifled mazitnum demand, though he may be Ke oe to 


July 7th. 


have that privilege and be quite willing to pay for it. The 
cost of the current limiter is also continuously increasing. In 
many other cases it is desired to record the passage of a cur- 
rent stronger than a predetermined value, without actually 
preventing it; for example, insurance companies specify that 
machinery insured with them shall not be overl d, but 
they have no means of detecting the breach of this proviso. A 
new device which has been patented by the ELECTRICAL AND 
ENGINEERING DEVELOPMENT, LTD., and is about to be manu- 
factured in London by Messrs. ELECTRICAL UriLITIES, Lro., of 
82, Victoria Street, S. W. I, provides a cheap and effective solu- 
tion to this and similar problems. The device, fig. 6, consiste of 
a cast-iron fuse bax containing, instead of a fuse, a suitably 
graded resistance wire of Eureka or other similar material, 
coated with crystals of urea. These are normally pure white, 
and retain that appearance indefinitely unless they are heated 
above a definite temperature, at which they melt and turn 
dark brown. The device, therefore, if inserted in an elec- 
trical circuit, will show no change until a certain current 
passes for a few minutes, which may be only 10 per cent. 
above the normal maximum current in the circuit; but that 
excess current is still only one-fifth of the current at which 
the wire fuses, so that there is no risk of the current being 
cut off by the device. 

The indicating wire is preferably enclosed in a glass tube, 
so that a new element can be inserted without risk of damag- 
ing the coating; and a glass inspection window is provided in 
b case, &0 that the condition of the wire can be seen at a 
glance. 

Other uses besides those to which we have referred will 
readily occur to the reader. For instance, last week a corre- 
spondent inquired for a device which would record the over- 
loading of a transformer, and battery makers maintaining 
batteries under contract would find the Sentinel useful. 
It can be made to carry any normal current that may be 
desired, and to change colour at any percentage excess of that 
current. 


——— 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Szrron-Jones, O'Dsit ano 
Srarupes, Chartered Patent Agente, 885, High Holborn, London, W.C. 1. 


i919) “ Voltage regulator." H. Barth. July 7th. (Germany, April 4th, 

19,108. '' Terminal connections of electric dynamos." H. Barth. July 7th. 
(Germany, April 5th, 1919.) 

19,127. '' Starting devices for internal-combustion engines." R. Bosch Akt. 
Ges. July 7th. (Germany, June áth, 1919.) 

19,146. '' Electric lighting systems." J. Bethenod. July 7th. 

19.159. Electrostatic separation of finely-divided discrete material." G. R. 
Brown. July 7th. 

19.165. Arrangement for electrical distance control of valve 
hydraulic gun-pointing gear." F. Krupp Akt. Ges. July 7th. 
November 27th, 1918.) 

19,166. '' Arrangement for electrical distance control of valve gear of 
hydraulic gun-pointing gear." F. Krupp Akt. Ges. July 7th. (Germany. 
December 4th, 1916.) 


gear of 
(Germany, 


19,180. '' Electromagnet chuck." F. Krupp Akt. Ges. July 7th. (Ger- 
many, June 18th, 19190 


19.188. Sparking plugs." H. R. Bellinger and S. Travers. July 7th. 


19.188. Electro-hydeaulic steering apparatus." San Giorgio Soc. Anon. 
Industriale. July 7th. (Italy, September 17th, 1916.) 


19,196. '' Wireless signalling systems." British Thomson-Houston Co. July 
7th. (United States, October h, 1913.) 


19,197. Electron discharge devices.” 
7th. (United States, October 29th, 1913.) 
19,198. '' Amplication of electrical variations." 
Co. July 7th. (United States, November 8th, 1915.) 
19.199. Electron discharge apparatus." British Thomson- Houston Co. 
July 7th. (United States, June 5th, 1916.) 

19,205. '' Telephones." G. Seibt. July 7th. (Germany, March Ist, 1916.) 

19.222. Eliminating line resistance losses in electrical apparatus." F. M. 
Lewis. July 7th. 

19,228. '' Electric generating apparatus. Silent Valve Motors Corporation. 
(United States, September 15th, 1913.) 

19.243. Electric contact thermostats.” Vapor Car Heating Co. July 7th. 
(United States, January 19th, 1918.) 

19.271. Electric-arc welding." Rail Welding and Bonding Co. July 7th. 
(United States, January 26th.) ; 

19,304. “ Automatic cut-out for electric motors.” 
7th. (United States, June 16th, 1915.) 

19,331. '' Transmitters for wireless telegraphy, &c."' 
Telegraphie. July 7th. (Germany, July 3rd, 1914.) 

19,332. '' Cathode-tube generators." Ges. für Drahtlose Telegraphie. July 
7th. (Germany, July 15th, 1915.) 

19,333. “ Wireless telegraph transmission.“ Ges. für Drahtlose Telegraphic. 
July 7th. (Germany, December 24th, 1915.) 

19,334. '' Production of high power currents of constant frequency.” Ges. 
für Drahtlose Telegraphie. July Tth. (Germany, December 31st, 1915.) 

19.335. Telegraphy." Ges. für Drahtlose Telcgraphie. July 7th. 
many, November 9th, 1916.) ; 

19,336. “ Electric condensers.’ Ges. für Drahtlose Telegraphie. July 7th. 
(Germany, March 6th, 1917.) 

19,337. “ Wireless telegraph transmitters." Ges. für Drahtlose Telegraphie. 
July 7th. (Germany, October 20th, 1917.) 

19,398. “ Arrangement for minimising loss In production of oecillations by 
means of vacuum tubes." Ges. für Drahtlose Telegraphic. July 7th. (Ger, 
many, Desember th, 1917.) 


18, " WI l M ' ' 
ne „ i Gen, für Drahtlose Telegraphic, July 


Chany, Muah , Gee, fur Ovahtlons Tolegrapate, P 6 
di. (ur tre aeri fug F. cke Fer. $0, Wit) 


British Thomson-Houston Co. July 


British Thomson-Houston 


Vaile-Kimes Co. July 


Ges für Drahtlose 


(Ger- 
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19,343. Course and fine adjustment for tuning and coupling devices for 
wireless telegraph apparatus." Ges. fiir Drahtlose Telegraphie. July 7th. 
(Germany, November 10th, 1917.) 

19,943. “ Arrangement for locating underground, &c., conducting objects." 
Ges. für Drahtlose Telegraphie. July 7th. (Germany, November 23rd, 1917.) 

19,344. '' Cathode tubes." Ges. für Drahtlose Telegraphie. July 7th. 
(Germany, January 29th, 1918.) 

19,945. '' Method for directive wireless telegraphy with separated antenne. 
Ges. für Drahtlose Telegraphie. July 7th. (Germany, June llth, 1918.) 

19,346. '' Cathode tubes." Ges. fur Drahtlose Telegraphie. july 7th. 
(Germany, October 10th, 1918.) 

19,347. Electric frequency multipliers.” Ges. für Drahtlose Telegraphie. 
July 7th. (Germany, October 26th, 1918.) 

19,948. '' Means for signalling to railway trains in motion." Ges. für 
Drahtlose Telegraphie. July 7th. (Germany, February, 4th, 1919.) 

19.349. Wireless receivers." Ges. für Drahtlose Telegraphie. July 7th. 
(Germany, May 21st, 1919.) 

19,350. Conveyance and distribution of high-frequency electric currents.“ 
Ges. für Drahtlose Telegraphie. July 7th. (Germany, May 28th, 1919.) 

19,353. ** Electric soldering-bits." Blériot, Ltd. July 7th. (France, March 
7th, 1918.) i 
19,381. Connecting clamp for electric wires.“ 
Ges. July 7th. (Germany, May 11th, 1918.) 

19,362. “ Oil-break switch." Allgemeine Elektricitats Ges. July 7th. (Ger- 
many, April Ist, 1914.) 

19,373. ‘* Electro-magnetic wave-signalling aerials.” M. Latour. 
(France, November llth, 1915.) 

19,376. '' Thermionic tube amplifying devices." M. Latour. July 7th. 

19,377. Gas relays for coupling electric circuits." Ges. für Drahtlose 
Telegraphie. July 7th. (Germany, February 9th, 1915.) 


Allgemeine Elektricitats 


July 7th. 


19,378. ‘‘ Telegraphy and telephony signalling systems." Ges. für Draht- 


lose Telegraphic. July 7th. (Germany, May 28th, 1919.) 
19,379. “ Electro-magnetic wavc-transmission systems.“ 
Radio-Electrique. July 7th. (France, July 9th, 1919. ) 
19,380. Electro-magnetic wave-receiving systems.“ Soc. Francaise Radio- 
Electrique. July 7th. (France, May 7th, 1919.) 


19,387. “ Support for filaments used in thermionic valves, &c." H. Morris- 


Airey, A. R. Macrorie and S. R. Mullard. July 7th. 


19,408. “ Means of breaking high-tension electric currents." J. Schuil. 
July 8th. 
443. Electric-current interrupters. C. Zeiss (firm of). July 8th. 


(Germany, May 28th, 1918.) 
19,440. '' Apparatus for transmission and reception of pictures, &c., by 
wireless and land telephones.” F. B. Underwood. July 8th. 
19,451. “ Reversing-switch for electric planing, &c., machines." J. Lennox 
and R. M. Robertson. July 8th. 
19,480. '' Controllers for electric motors." Soc. Anon. Constructions Electri- 
ques de Belgique. July 8th. (Belgium, March 18th, 1919.) 
19,495. Electric indication of fairways of great lengths.“ 
Halske Akt. Ges. July 8th. (Germany, December 19th, 1918.) 


‘arrangements for electric detection of fairways of 
alske Akt. Ges. July &th. (Germany, December 18th, 


Siemens & 


1% Manufacture of stranded conductors." Siemens-Schuckertwerke. 
July 8th. (Germany, December 14th, 1917.) 

. * Device for strengthening telephone currents, Kc." 
Ges. July 8th. (Germany, April 20th, 1917.) 

19.527. Electromagnetic chuck." F. Krupp Akt. Ges. July 8th. (Ger- 
many, June 23rd, 1919.) i 

19,529. Overload switches." F. Krupp Akt. Ges. July 8th. (Germany, 
May 15th, 1919.) 

19,530. “ Weight-lifting magnet." F. Krupp Akt. Ges. July Stb. (Ger- 
many, May 28th, 1919.) 

19,531. “ Starters for continuous-current motors.“ 
July 8th. (Germany, May 14th, 1919.) 

19.533. Apparatus for electrical long-distance control of valve gear of 
hydraulic gun-mounting mechanism." F. Krupp Akt. Ges. July 8th. (Ger- 
many, November 10th, 1917.) 

19.534. Signalling means for submarines." O. von Truppel. July 8th. 
(Germany, May 29th, 1917.) 

19,537. '' Electric plug contact arrangement," W. aus den Ruthen. July 
8th. (Germany, August 8th, 1918.) 

19.539. Electricity meters.“ 
(Germany, April 2nd, 1917.) 

19,540. '' Electricity meters." Korting & Mathiesen Akt. Ges. July 8th. 
(Germany, December 11th, 1218.) 

19,549. *'* Electrically inducing chemical action." W. J. Rickets. July Bth. 

19,560. '' Telephone systems.“ Western Electric Co. July 8th. | (United 
States, February 20th, 1919.) 


Telegraphon 


F. Krupp Akt. Ges. 


Korting & Mathicsen Akt. Ges. July 8th. 


19.565. Device for strengthening telephone currents.“ Telegraphon Ges. 
July 8th. (Germany, May 14th, 1917.) 

19.573. Electron discharge apparatus.“ British Thomson-Houston Co. 
July 8th. (United States, October 16th, 1913.) 

19,574. '' Electron discharge apparatus." British Thomson-Houston Co. 
July 8th. (United States, March 20th, 1914.) 

19.584. Electromotors." Frankfurter Maschinenbau Akt. Ges. vorm. 


Pokorny & Wittekind. July 8th. (Germany, March 18th, 1916.) 


19,611. Continuous-current engine with constant voltage." Keisel & Co. 
July 8th. (Germany, June 17th, 1918.) 

19.636. “ Electric generating systems." Kohler Co. July 8th. (United 
States, August 20th, 1917.) 

19,637. “ Electric generating systeins." Kohler Co. July 8th. — (United 


States, March 2nd, 1916.) 


19,682. ‘* Collectors for continuous-urrent machines." R. Boin. July 8th. 
(France, October 13th, 1917.) 


19,685. Conducting coils." 
(Germany, October 24th, 1917.) 


19.686. Wireless telegraph transmitters." Ges. für Drahtlose Telegraphie. 
July 8th. (Germany, September 12th, 1918.) 


19.687. Wave telephone Systems." Ges. für Drahtlose Telegraphie. July 
8th. (Germany, January 17th, 1919.) 


19,688. * Receivers of electric waves.” 


Ges. für Drahtlose Telegraphie. July 8th. 


Ges. für Drahtlose Telegraphie. 


July 8th. (Germany, June 3rd, 1918.) 

19.689. *'' Reception of electric oscillations." Ges. für Drahtlose Telegraphie. 
July 8th. (Germany, May 2nd, 1916.) 

19.600. Production of high-frequency currents in static transformers.“ 


Ges. für Drahtlose Telegraphie. July 8th. (Germany, February 26th, 1914.) 

19,702. “ Detecting presence in bodies of non-magnetic-material of bodies of 
magnetice material.“ G. H. Jackson. July 8th. 

19,713. *' Combined resistance with hollow conductors.'' 
July 8th. (Italy, December 21st, 1917.) 

19.749. Manufacture of electrical ingulating-cement." Bleriot, Ltd. July 
8th. (France. November 8th, 1917.) 

19,758, '' Electro-magnetie wave navigational or directlon.finding systeme.” 
Ges. für Drahtlose Telegraphle. July 8th. (Germany, October 28rd, 1818. 

19,707. "' Electrica! high-frequency current transformers.” Ges, für Draht 
lose Telegraphie, July th, (Germany, July 89th, 1916.) 


F. Jacoviello. 


Soc. Francaise 


19.7589. Electromagnetic wave, navigational or direction-finding systems." 
Ges. für Drahtlose Telegraphie. July 8th. (Germany, June 3rd, 158) 
19,759. Telephone. &c., systems." M. Latour. July 8th. (France, Ma 
23rd, 1919.) i ed d 
19,760. '' Continuous eleetro- magnetic — wave-transmitting 
Latour. July &th. (France, August 16th, 1915.) 
19.761. Thermionic tube amplifying devices. 
(France, November 30th, 1918.) 
19,762;3. “ Telephone, &c., systems.“ 
June 25th, 1915.) 
19,732/3. '' Apparatus for assembling electric switches.“ J. P. Tucker and 
J. H. Tucker & Co. July 9th. 
19.799. Armatures for dynamo-electric machines." V. G. Apple. July 
9th. (United States, November 19th, 1914.) 
19.9800. Terminal bending tools for armatures." V. G. Apple. July 9th. 
(United States, December 11th, 1916.) 
19.801. Armatures, &c., for dynamo-electric machines.” 
July 9th. (United States, December 3Uth, 1916.) 
19,802/3/4. ‘* Commutators." V. G. Apple. 
January 22nd, 1917.) 
19,805. '' Armatures." V. G. Apple. July 9th. (United States, Januar 
29th, 1917.) us d l : 
19.806. Armatures for dynamo-clectric machines." V. G. Apple. July 9th. 
(United States, January 22nd, 1917.) 
19,807. “ Starting and lighting apparatus for self-propelled vehicles." V. G. 
Apple. July 9th. (United States, April 23rd, 1917.) 


system." M. 
M. Latour. July 8th. 
M. Latour. 


July 8th. (France, 


V. G. Apple. 


July 9th. (United States, 


. PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


19136. 
4,295. Inductances for wireless telegraphy and allied uses, and the 
manufacture thereof," E. Russell-Clarke, Complete. Accepted February 4th, 
1920. Patent sealed February 4th, 120. March 23rd, 1916. (145,093.) 


1918. l 
7.735. Starting devices for internal combustion engines.“ O. Imray. 
(R. Bosh Akt.-Ges.) May 8th, 1918. (145,095.) 


1918. * 

1.012. Methods and apparatus for signalling and otherwise utilising 
radiant impulses." R. A. Fessenden. January láth, 1918. (122,418.) 

6,898. “ Installations for electrically lighting, heating, and ventilating 
railway carriages and other vehicles." H. D. Rohman. March 19th, 1919. 
(145, 120.) à 

7,130. '' Electric switching means for preventing the theft or unauthorised 
use of motor vehicles." L. E. Cowey. March 21st, 1919. (145,132) 

7,174. '' Automatic contactors or electrically-operated switches and such.like 
electrical devices.“ W. Brooke and E. M. Kerr. March 22nd, 1919. (145,134) 

7,289. “ Electric relays, applicable more especially to relays for use in 
railway signalling apparatus. W. R Sykes Interlocking Signal Co. and 
R. W. Tarrant. March 24th, 1919. (145.142.) 

7.292. Controlling devices for electric. starters for internal combustion 
engines." F. J. Gill. March 24th, 1919. (145,143.) 

7.343. Electric supply systems for lighting, heating, and ventilating 
railway Carriages and other vehicles." H. D. Rohman. March 24th, 1919. 
045,149.) — 

7,370. “ Electric are welding and cutting." A. Smith. March 25th, 1919. 
(145,147 .) 

7.660. Electrically-driven luggage trucks and the like." 12. 
March 27th, 1919. (145,162.) 

8.074. Method of and apparatus for the transmission of sound waves 
by means of light and like radiant energy.“ T. W. Case. March 31st, 1919. 
(145,169.) 

10,018. “ Electric lighting systems." D. E. Westcott. April And, 1919. 
(145,200.) 

10,414. Electrically-operated camera shutters.” H. M. 
26th, 1919. (145,202.) 

10,773. ''Sparking plugs." A. Lyonnet. April 30th, 1919. (145,208.) 

14.167. Electric. fuse holders." Ironclad Switchgear Co. and E. W. 
Morgan. June 14th, 1919, (145,238.) 

14.809. Fixing frame for securing electric meters, switches, fuses, and 
the like to walls and partitions." E. A. Welch. June 12th, 1919. (18. 249.) 

14.877. Process for the production of plates and sheets by electro-de- 
position," S. O. Cowper-Coles. June 12th, 1919. (145,250) 

15.269. Clips for supporting and fixing electric cables and the like." 
T. S. Jones, V. A. Mortimer, and E. Jones. June 18th, 1919. (145.256.) 

17,466. Electric bell apparatus." A. L. Davis. July 12th, 1919. 
(145,277.) 

17,470. “ Electric press-button." A. L. Davis. July 12th, 1919, (145,278) 

19,236. ''Switches for use in electric lighting systems," D. E. Wescott. 
August 5th, 1919. 145,293.) 

20,073. “Ignition apparatus for internal combustion engines.“ J. Kelly 
and G. Honestchalyer. August 15th, 1919. (145,300.) 

20,892. Electric switches." A. S. Cubitt. August 26th, 1919. (145,303) 

22,391. *' Generators cf high frequency oscillations for wireless telegraphy.” 
V. J. F. Bouchardon. November 21st, 1918. (135,466.) 

23,906. ''Antiparasitic receiving and selecting system for telegraphy and 
telephony with or without wires." L. Levy. tober lst, 1918. (133,906.) 

25,290. Electrical ignition plug." Delta Co. April 29th, 1919. (142,434.) 

26.167. '' Methods for and apparatus for automatic arc welding." British 
Thomson-Houston Co. (General Electric Co.). October 24th, 1919. (145,330.) 

29,914. “ Sparking plugs for internal-combustion engines.“ A. G. Brown. 
December Ist, 1919. (145,348.) 

31.269. Electrical connector boxes.” 
1919. (145,356.) ; 

32.347. Indicators for electric controlling switches.“ F. Bechoff. Decem- 
ber 24th, 1919. (145,360.) 


J. Carey. 


Batten. — April 


M. H. Goldstone. December 13th, 


2920. 
1,844. “ Electric lighting of automobile vehicles.” R. Bosch Akt.-Ges. 
November 25th, 1918. (138,102.) 
1,992. ''Clamp for electric wires." J. F. Schleper. January 21st, 1920. 
(145,368.) 
2.859 „ Electrical resistance control." L. Hulbert. January 29th, 1920. 
(145,373.) 
3,001. “f Windings for dynamo-electric machines. Siemens Bros. Dynamo 
Works and J, W. Howard. January 3lst, 1920. (145,375.) 
5,796. "Selecting devices for automatic telephone systems." Slemens 
Bros. & Co. E. A. Petlthory, and J. E. Collyer. February 86th, 1990. 
(145,377.) 
6,977. „ Subacribers' Instruments for automatic telephone systems," Sle 
mene Bros. & Co, and R. A. Petithory. March êth, 1990. 165,300.) 
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THE GERMAN ELECTRICAL INDUSTRY. 


THE doleful statements which are being made in Germany 
regarding the situation of the industries in that country 
are becoming so frequent that we are gradually reaching 
the conclusion that they are made for express purposes, 
namely, to coerce the native workmen on the one band, and 
throw dust in the eyes of other countries on the other. If 
the statements were made by any other country with regard to 
its own industries—any country in the same situation as 
Germany—the Germans would call them /endenziós, that 
is, issued to create a definite but misleading impression. 
It is impossible, so it is declared, to deliver the specified 
tonnage of coal to the Allies ; yet the production of pit coal 
in the first half of this year was 10,000,000 tons greater 
than in the corresponding period of 1919, while the daily 
output of lignite is greater than at any period in the 
existence of the country. The production of pig iron has 
recently so much improved as a result of larger imports of 
Swedish ore, that makers of castings are able to dispense 
with further imports of pig iron for the present. On the 
other hand, the steel makers are also apparently satisfied 
with the tonnage of their make of steel, but neither they nor 
the makers of pig iron desire any one to know the actual 
figures of production, as reliable statistics might impart too 
much information to other countries. 

The electrical industry is less reticent, but one 
firm after another keeps the ball rolling in order to 
depict the situation both for the benefit of native 
labour and for foreign consumption. This time it is 
Director Henrich, of the Siemens-Schuckert Worke, who 
recently addressed a general meeting of the “labour com- 
munity” of the electrical industry. According to the 
reports of the proceedings, the director claimed that 
Germany provided 40 per cent. of the world’s production 
of electrical manufactures in 1918, but at the present time 
the world importance of the Teutonic industry has been 
severely shaken owing to the rise of foreign competition, 


particularly American, whilst the inland prices now exceed 


the world’s market prices, in consequence of the situation 
of thecurrency. New orders have recently declined by more 
than 50 per cent., and no customers are to be found for 
some products, the result being an increase in unemployment. 
The manufacture of cable, the meeting was informed, is in 
the worst position. During the first half of this year the 
production of cables throughout the country amounted to 
190,000,000 marks, corresponding to a pre-war value of 
9,000,000 marks, or only 30 per cent. of the value in former 
peace times for the same quantity of material, and the 
percentage is expected to fall to 25 in the current half-year. 
The situation is stated to be identical with regard to conduc- 
tors and smal] motors, and in the installation department, 


especially as the “overland " central stations are unable either 
to proceed with new works or to undertake renewals and exten- 
sions of the stations owing to the threatened socialisation. In 
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the event of the nationalisation of these works, the speaker 
declared, the electrical industry apprehends a permanent 
decline in the orders from these sources; the charges for 
supply will become still dearer, and this will stop the 
further extension of the transmission of power. The tram- 
ways, too, afford a scarcely favourable outlook as their 
financial situation hampers the provision of new plant and 
rolling stock. 


The glow lamp industry, to which the director next 


re ferred, is stated to have produced 70,000,000 lamps last 
year. Prior to the war, 50 per cent. of the output was 
exported ; the exports have now fallen to less than 25 per 
cent., and foreign competition abroad is brisk. In the care 
of telephony, telegraphy, &c., orders are on hand for a year, 
and the position, therefore, is not unfavourable, although 
new orders are falling off, and foreign business is weak. 
All the electrical firms are seriously concerned in the matter 
of finance, and, despite increases in capital, companies which 
formerly possessed liquid funds now have to avail them- 
relves of oppressive bank credits, some even having to 
consider the question of restricting their output. The speaker 
also referred to the difficulties in the matter of obtaining 
aw materials, and stated that the economic problems facing 
the industry could only be solved, if at all, in clcse co- 
operation between employers and workmen. 

If the figures quoted by the director are correct—quoted 
before a meeting of representatives of the workmen in the 
clectrical industry in general—the Germans would appear 
to have every reason for congratulating themselves on 
having done so well so soon after the conclusion of the war, 
instead of complaining about the situation as a whole. 
Apparently, Director Henrich did not inform his audience 
that the recent decrease in exports is due partly to the 
control exercised by Government Departments over export 
prices, and partly to the refusal of German firms to give 
binding offers, either in the matter of prices or time of 
delivery. If these departments did not insist upon the 
observance of minimum prices, with extras, surcharges, and 
other additions, the German “ sale,” or selling off policy in 
export markets, would not have come to an end for the time 
being, but dumping would have continued, whether profitable 
or otherwise, 80 as again to obtain access, or stronger access, 
to foreign markets pending the recovery of the industry. 


EDAISM IN THE ANTIPODES. 
From Australia there comes to hand an interesting report 
of a meeting held by the Electrical Traders’ and Contractors’ 
Association, of Victoria. 

Mr. L. G. Hinwood, who appears to be a "live wire," 
submitted a paper on “Co-operation for Improvement in 
the Electrical Industry," and opens his statement by saying 
that “the electrical industry is probably the only one in 
Australia which is not making money to-day"; as in 
another great key industry, farming, it appears difficult to 
find anyone who will confess to working for anything 
beyond the benefit of the race. However, this Association 
of Australia does not seem to include the supply undertakings 
or manufacturers, but to consist of contractors and im- 
porters, many of whom no doubt deal in non-electrical 
goods also. Mr. Hinwood, who seems to have preached the 
gospel of mutual help for a number of years, complains of 
price-cutting, distrust, and lack of substantial support for 
his enterprise, all“ growing pains " with which we at home 
have been only too familiar in the past, but which we now 
see giving place to a sounder conception of responsibility to 
the public and to fellow traders. The change reflects the 
greatest credit upon the faith and tenacity of our Jeaders 
and association organisers, 


Says the speaker, with his finger on the weakest of weak 
spots :— | 

To-day, if a central station has a shut-down, do we search for a 
good and legitimate reason as we would if the undertakings were 
our own? No. We are altogether too prone to adversely criticise, 
even to the consumer, with the result that he loses confidence, not 
in the central station, but in electricity, our livelihood. A com- 
petitor supplies or installs a piece of apparatus, or does some work 
which proves defective, or in some way gives trouble. Again, we 
havea tendency, perhaps more than a tendency, to criticise adversely, 
and again our livelihood is affected. Before we reach the maximum 
of success, we must realise very clearly that we, in the electrical 
industry, are all interdependent, and that one firm, or community 
of firms, cannot be affected for good or evil without the condition 
being very materially reflected in the reat of the industry. 

This appeal for a wider outlook amongst all engaged in 
the service of electricity has been made very often, and there 
are signs that it is producing results, 

The enthusiastic speaker dwells at length upon the magni- 
tude of the co-operative work done within the American 
electrical industry, but he does not emphasise the support 
given thereto by such bodies as the National Electric 
Light Association of U.S.A., or the Association of Elec- 
trical Contractors. Work performed by such associations 
as these is invaluable ; the considerable sums contributed 
to them have probably proved more remunerative than 
any other items of expenditure in the budget of their 
member undertakings. 

Experience has shown that joint work of this kind is not 
only more remunerative than individual effort, but in 
addition it adds to the efficiency of individual effort, and 
enables each firm to cut waste and get the best result out 
of its expenditure on pushing its own particular business or 
specialities. 

The best way to sell spades is to encourage a taste for 
gardening. 

In theory, everyone believes in co- operative action for 
work of this kind, but in practice it has too often been the 
experience of far-seeing promoters to find themselves 
regarded as cranks whose efforts are rather grudgingly 
supported by contributions, which generally amount to 
something small in guineas, possibly less than the donor 
pays for his daily papers. 

To-day every business man advertises in some form or 
other, and the time has come for a clear recognition of the 
fact that all particular and personal business-getting efforts. 
which are by their nature narrow and intensive, should 
follow behind a pioneering system of propaganda in favour 
of the industry generally. 

If every trader would set aside a definite proportion of 
the money he is able to spend on business-getting for the 
support of such general pioneering, he would find the 
remainder of his expenditure more productive, his path 
easier, and, moreover, have the satisfaction of knowing that 
he was helping to create new markets for the future, and 
not merely exerting himself to secure the biggest share of 
an existing demand. 

The speaker concluded with a few figures showing 
the possibilities of trade in Victoria; they are worth 
repeating :— 

Here are some interesting figures. In Victoria to-day there are 
205,000 dwellings within the areas reticulated for electricity, but 
only 90.000 consumers. The manner in which the statistics are 
prepared do not enable us to determine how many of the 90,000 
consumers are factories, theatres, &c., but let us assume that there 
are 20,000 of these. That would leave 70,000 dwellings wired for 
electricity—70,000 dwellings! How many of these are fully 
equipped electrically? I venture to say not one. Very well. That 
means that right now there is a market here in this State for at 
ve 50,000 fan motors. 

50,000 vacuum cleaners, 
50,000 flat-irons. 
50,000 kettles. 


50,000 radiators. 
50,000 washing machines. 


50,000 table standards. 
Assuming the following selling prices: — 
Fan ae ee say en .. £3 0 0 
Vacuum cleaner m -— .. 15 0 0 
Flat-iron us ieh a ee 2 0 0 
Kettle... are oe - ses 2 0 0 
Radiator ae RS vet ake 3 0 0 
Washing machine wee os «„ 25 0 0 
Table standard... 925 et ssid 500 55 
This means that we have sales to the extent of 82,750, 


waiting for us to collect, 
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In addition, there is a balance of 135,000 dwellings waiting to 
be wired, at an average cost of, say, £20, making an additional 


£2,700,000 waiting for collection by us. 
at are we, as a community, doing to convince these house- 


Wh 
holders of the advantages, if not the necessity, of electricity? Not 
a thing. We fight like tigers amongst ourselves when an inquiry 
is served up to us on a silver salver, but individually or collectively 
we do nothing to create the desire among the people for electricity, 
which would mean more business for us. Are we going to continue 
these tactics, or are we going to help each other to take advantage 
of the wonderful opportunity awaiting us? 

Although for some reason which one would be glad to 
hear, the cooking range is not included, the magnitude of 
the load to be secured suggests the urgent need for co- 
operation between the Association and the supply under- 


takings. 


ALTHOUGH the attempt of the Insti- 
tution of Civil Engineers to secure powers 
to register civil engineers failed, owing to 
the opposition of the other engineering institutions, which 
believed that such powers granted to the Civils would 
endanger their own position, some good is likely to come of 
the effort. It is known, of course, that the Institution of 
Civil Engineers did not proceed with its Bill even to the 
first reading stage of the first House of Parliament, but 
although little has been heard of the nature of the con- 
ferences which took place between the Council of the Insti- 
tution of Civil Engineers and the other engineering 
institutions—beyond the uncompromising determination of 
the latter to oppose the Bill in the form in which it was 
deposited in Parliament—yet it is probable that a far more 
comprehensive scheme of registration will be raised upon 
the ashes of the Civils’ first Bill. Inshort, what is in mind 
is the formation of a body representing all classes of 
engineers on the lines of the General Medical Council, 
upon which all the engineering institutions would be repre- 
sented. It would then be much easier to frame a scheme to 
place before Parliament for the registration of engineers, 
with powers to prosecute unregistered practitioners whose 
mode of business in any way suggested they were registered. 

The terms upon which registration could be carried out 
would then be subscribed to by all branches of the engi- 
neering industry. For instance, we presume that the 
conditions concerning electrical engineers would be laid 
down by the Institution of Electrical Engineers, but they 
would be put forward and enforced by the federated council, 
by whatever name it was known. If such a closing of the 
ranks could be effected, and such a central body formed, a 
registration scheme would have a much better chance of 
geting through Parliament, for it would eliminate all 
opposition, so to speak, from within. "That, however, would 
not necessarily imply an unopposed passage, although it 
would considerably strengthen the case for registration. 

There would, nevertheless, still be many special cases to 
consider, because the case of engineers is not quite so 
straightforward as that of the medical profession or the law. 
There are large numbers of what might be called working 
engineers, now in business as such, whose standard of 
theoretical education would not enable them to pass the 
present examination tests set by the leading institutions, 
and if these testa were to be applied before registration 
could be obtained, and a man without registration was not to 
be allowed to call himself an engineer for the purpose of 
business, then considerable hardship would be effected, and 
à strong case could be made out for the class who, for the 
Most part, are not members of any of the institutions, 
although their practical knowledge would probably far 
transcend that of many members of the existing institutions, 

Apart from this special case, a federal council of all engi- 
neers, working on the lines laid down in the Bill of the 
Institution of Civil Engineers, would add enormously to the 
Status of the engineers, although a scheme of registration 


The Registration 
of Engineers. 


, Ven then would not be easy to work out, having regard to 


€ complexities of engineering, taken in the broadest sense 
of the term, : 
52 7 interesting to note that a federation of engineering 
ietie is being organised in the United States on 
wmewhat similar lines, 


Tun interview accorded by Mr. A. 


5 Neal, M. P., and the Electricity Com- 
1920. ‘missioners to a deputation from the 


Association of Municipal Corporations, 
which we report elsewhere, is of considerable significance in 
several respects. The deputation supported the view put 
forward by the I.M.E.A. at the recent Convention—that the 
financial clauses of the Bill should be passed as a matter of 
urgency, to provide funds, or, at least, security which would 
enable the Joint Electricity Authorities to raise loans on 
good terms. As Sir Robert Fox pointed out, all the 
authorities in course of formation were up against this 
difficulty. But the reply of Mr. Neal afforded them little 
consolation. 

In the first place, he hinted that the formation of Joint 
Electricity Authorities was going along so well that in all 
probability the District Boards would never be required. 
Nothing would be done with the Bill before the autumn 
—and it was clearly doubtful whether it would be pro- 
ceeded with at al]. The financial question was the rock that 
split the Bill in the House of Lords, and we infer from Mr. 
Neal's remarks that the Government is not at all anxious to 
court a repetition of that experience; he pointed out that 
public companies could raise money on the security of their 
undertakings, and urged that the Joint Authorities could do 
the same, while he addressed a special appeal to the 
corporations “to give the backing of their rate guarantees,” 
and so help to frame the schemes. Once more the point 
was driven home—that if the municipalities were to obtain 
contro], they must also find the money. 

We take it then—though Mr. Neal was most carefully 
non-committal—that the present Bill will dwindle away 
to what he called a “short and non-controversial measure 
(i. e., obviously, one that deals neither with District Boards 
nor with finance), or will be dropped altogether ; and that 
the component authorities of the Joint Electricity Author- 
ities will be invited to solve the financial difficulty by 
pledging their rates, and/or undertakings, as security for 
such proportion of the necessary capital as their share in the 
venture justifies. 

Incidentally, Mr. Neal pointed out that small isolated 
undertakings, which could neither derive advantage from 
inclusion in a joint scheme, nor confer any benefit upon the : 
latter, need not be uneasy as to their future, for the existing 
Act imposed no obligation upon them to come in. Clearly, 
as when the Bill was before Parliament last year, many 
people raise objections, or ask questions, who have never 
troubled to read the provisions of the Act, which are 
perfectly clear on this point. 


We wonder how many Electricity Supply 
la oe Undertakings are aware of the obligation 
imposed on them under Section 31 of the 
recent Electricity (Supply) Act, 1919. This clause penalises 
any employé who breaks his contract of service, if by so 
doing he jeopardises the ‘supply of electricity. The clause 
extends Section 4 of the Conspiracy and Protection of 
Property Act, 1875 (which up to the present has covered only 
gas and water) to the supply of electricity. Bus—and we 
wonder how many of those in charge of supply under- 
takings have carefully read the Section in question—there 
is an obligation also placed on every undertaker. This 
obligation is to post up a printed copy of the Section in 
some conspicuous place in the electricity works where it 
can be conveniently read by the persons employed ; and as 
often as the copy becomes defaced, obliterated, or destroyed, 
to have it renewed with all reasonable dispatch. The 
penalty of not doing so is. on summary conviction," some 
sum not exceeding £5 a day for every day during which 
the default continues. Moreover, there is a maximum fine 
of 408. provided for anyone who injures, defaces, or covers 
up the notice. Some little time ago we commented on the 
desirability, if not the necessity, of all those in positions of 
responsibility in electricity undertakings making themselves 
familiar with the statutory provisions applying to their 
departments, and the present is an obvious case in point, 
Verb. sat ing. 


| 
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SUBMARINE CABLE TELEGRAPHY. 


A Rising * Cable-Constant '': A Make-shift Term. 


By EDWARD RAYMOND-BARKER. 


Matter relating to signalling speeds through submarine 
telegraph cables is no novelty to readers of the ELEC- 
rricaL Review, who will not have forgotten, enter alia, 
the leading article on ‘‘ Speeds of Atlantic Cables in 
the ELECTRICAL Review of June 24th, 1898, as well as 
the useful assemblage of data and closely knit argument 
afforded by the special article ‘‘ Absorption and Cable 
Speeds " in the same journal of June 9th, 1899. 


During many years, various circumstances have kept 


the subject of *' cable-constants °’ (so called) in the mind 
of the present writer. Especially has this been so 1n 
recent times owing, principally. to seeming anomalies 
connected with the use of certain symbols, and of ap- 
parently not always consistent numerical equivalents. 
Notwithstanding that the articles and books by Dr. 
John A. Fleming, F.R.S., Dr. A. E. Kennelly, and Dr. 
H. W. Malcolm, amongst others, have shed much light 
on the higher mathematical solutions applicable to these 
matters, the present writer will not be thought presump- 
tuous if, in connection with a quite recent Press refer- 
ence to developments due to modern current-amplifiers 
or magnifiers, he ventures to submit to the editors and 
readers of the ELECTRICAL. Review one or two practical 


Fic. 1.—EA&8LY (1912) PATTERN ORLING AMPLIFIER OCEAN] 
CABLE SIGNALS. Constant = 3 X 300 /. m. = 1200. 


considerations relating to the so-called“ cable-constant '' 
as used by cable authorities and others in modern every- 
day practice. 

The very useful and informative review, in the ELEC- 
TRICAL REVIEW of June llth, 1920, over the initials 
% A. F., of Prof. Dr. J. A. Fleming's book “ The 
Propagation of Electric Currents in Telephone and 
Telegraph Conductors,” f includes reference to ‘‘ the 
Orling and Heurtley relays." — 

These relays are instanced by the reviewer as examples 
of improved subinarine-cable current-receivers, which, 
in his opinion, have badly upset "' preconceived data 
regarding the ‘‘ cable-constant ’’ as referred to in Dr. 
Fleming’s above-mentioned notable work. 

Apt and pertinent as is this allusion to the current- 
amplifiers or magnifiers of Heurtley and of Orling (with 
which—by the way—the selenium current-magnifiers of 
Cox and of Dixon might have been bracketed) there 1s 
one sense in which the reviewer’s words relating to the 
effect of these improved apparatus on the “cable con- 
stant?! seem to have failed to coincide absolutely with 
historic practice. 

With permission, the present writer will reproduce 
„A. Fs" words on the subject in point: — 


— — — — —— — — — 


* This article was from the pen of our esteemed contributor, 
Mr. J. Rymer-Jones, M. I. E. E. EDs. 

+See The Speed of Submarine Telegraph. & Cursory 
Historical Sketch," written, at special invitation of the 
Editor. by E. Raymond-Barker, for the Electrician of Septem- 
ber 15th, 1916. Now-— with articles by other writers—re- 
printed and published, in book form, bv Messrs. Benn 
Brothers, Ltd., 8, Bouverie Street, London, E. C. 4. 


* Constable & Co., Ltd. 


€«4 


. . . In the chapter dealing with the speed of sig- 
nalling in cables reference is made to the ‘cable con- 
stant,' which is defined as the product of the capacity 
of the cable, its resistance, and the letters per minute 
which can be sent through it. "This, however, is a very 
arbitrary quantity, which has already been badly upset 
by such delicate receiving instruments as the Orling and 
Heurtley relays, to say nothing of the possibilities in- 
herent in the modern amplifier."  (Three-electrode ther- 
mionic oscillatory valve relay.) § 

This constant cited by A. F., namely, the product 
of Kk R and (eligible maximum) J. p. m., can hardly be 
accurately described as ' a very arbitrary quantity." 

Nor has this constant, during the past half century 
or more, been a constant absolute, and final up to the 
moment at which—somewhere about 1910—it was 
“badly upset” by the performances of the two “ re- 
lays ’’ mentioned by A. F.“ 

On the contrary, whilst during that period of time, 
the ‘‘ cable constant ” has, in the main, evinced a rising 
tendency indicating improvement in circuit efficiency on 
a cable of given KR, that same cable constant has 
varied according to attendant circumstances. To take 
one out of many instances, up to the present time, the 
cable constant for duplex working—other things being 
equal—has always been lower than with szmplez. 

Naturally the striking results (by inference) referred 
to by A. F." as having been obtained by means of 
* the Orling and Heurtley relays," appear high up on 
the rising cable-constant curve as plottings, each of 
which, ever and anon, owing to some further improve- 
ment effected, is moved still further up the curve, the 
topmost limit of which is, as vet, unknown. 

In a word, the term “ cable-constant has been a 
misnomer, and is but a makeshift. For, in truth, this 
term is applicable only (a) to comparison of two cables 
of approximately similar K R's and (b) to speed-test 
data obtained not only with certain apparatus among 
others of varied design and characteristics, but with 
that same apparatus adjusted and tuned up to the same 
given relative standard of efficiency; not necessarily 
uniform in degree, but relatively suitable to each par- 
ticular degree of required periodicity. 

In the late ‘fifties, and early ‘sixties, Thomson's 
(afterwards Kelvin’s) mirror and siphon-recorder raised 
trans-Atlantic cable speed from something between three 
letters and seven letters per minute to quite 85 J. p. m., 
this being equivalent to K w x /. p.m. —340 x 10'—4an old- 
time constant“ on the 1865 Atlantic cable. 

Then the curve, to which Thomson’s inspiration had 
given so good a start, continued to climb. | 

This upward progress, little by little, was, in a general 
way, maintained throughout the succeeding half-century. 
partly owing to increased experience and skill of an 
operating staff that has always taken a pride in getting 
the most out of the cables under given conditions, but 
principally due to a chain of improvements, a flash- 
summary of which may here be cited: The successive 
or cumulative adoption of signalling condensers at one 
or both ends of the cable, curb-sending, automatic trans- 


— 6 — — — 


§ Regarding possible application of the valve amplifier as 
a relay for quasi-steady currents, e.g., for submarine cable 
telegraphy, Captain L. B. Turner, M.A., in his Paper on the 
" Oscillatory Valve Relay (I. E. E., January 30th. 1919) ex- 
pressed the opinion that the valve relay in this form must, 
it is thought, be adaptable to submarine cable working; but 
this is not an easy problem, and only preliminary trials have 
so far been made. . ..“ 

N.B.—The terms amplifier (Fr. amplificateur) and magnifier 
as applied to certain high-sensitivity receivers designed for use 
on submarine cables were in use hefore the appearance of the 
thermionic valve relavs now called amplifiers.—E. R.-B 

| Derived from data in Chaps. II and III in Sir Charles 
Bright's most useful book of reference: Submarine Tele- 
graphs." Crosby Lockwood. E. R.-B. See also the Elec- 
trician, September 15th, 1916. 
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mission curbed and uncurbed, various methods of in- 
verse-current working, shunted condensers, Mr. S. G. 
Brown’s magnetic shunt, and various other forms of 
self-induction shunts, Dr. Muirhead’s and others, con- 
nection arrangement of receiving apparatus as an 
oscillatory circuit with shunted condenser, also resist- 
ances, inductive and non-inductive ; above all, the advent 
of current amplitiers or magnifiers. Each one of these 
improvements contributed its quota towards the increase 
of the letters per minute“ factor in the expression 
k WI. B. m. or cable constant.“ 

The numerical equivalent of this last-mentioned ex- 
pression has thus risen to considerably over 1, 200 (mil- 
lions); indeed, recent experiments on the cables have 
rendered certain the attainment of a ‘‘ cable constant 
of well nigh 2,000 x 10°. 

To digress for a moment. 
the cable constant 1,200 attained by a early-pattern 
Orling jet relay, which, in experimental trials over an 
ocean cable of KR=4x10*, recorded signals at very 
nearly 300 letters per minute, which speed happened 
to be the maximum limit of the particular transmitter 
used. The fact that this constant of 1,200 has often 
been referred to in technical articles and books adds 
interest to inspection of the accompanying fig. 1, which 
shows some of the actual received signals there referred 
to; actual words being: ‘‘ Cable company’’ and ‘‘ His 
sister." Any cable man sees, at a glance, that had still 
faster transmission been available, the reception would 
have greatly exceeded 300 /.p.m. with easily decipher- 
able signals. The ‘‘ fly in the ointment " was, in those 
days, the inability of this sensitive reception (except 
under semi-suicidal modification) to stand the shock of 
duplez out-going signals. This phase of the matter— 
now satisfactorily settled—will be dealt with further on 
in this article. | NE 

When considering these cable constants, one does 
not lose sight of the circumstance that, with regard (1) 
to the expression K w l.p.m., the higher the K w factor 
(say 8 x 10*) the more easily is a high constant attainable, 
for, in this case, the mechano-electric necessities do not 
involve any ultra-high-speed movements of mechanism. 


99 


Whereas, (2) with a low or medium k R factor (say 2 


x 10˙%ĩ, before one can reach the high-speed constant 
attained in the first case, transmitting, receiving, and 
relaying electric mechanisms have to be brought into 
play under conditions of exceedingly high instrumental 
stress—conditions under which only very high-class de- 
sign and construction can ensure stability, and time- 
uniformity of operation. 

For example, let the KR in the former instance —8 
x10°. In order to attain a ''speed constant” of 
1,600 x 10°, l.p.m. must = 200 which, at 4 contacts per 
letter (in round numbers), =800 contacts per minute = 
about 13 contacts per second. Whereas on a KR of 
2x10', in order to attain a ''speed constant’’ of 
1,600 x 10°, . p. n. must = 800, that is 3,200 contacts 
per minute =about 53 contacts per second—a high 
figure. though not impossibly so, especially under con- 
ditions as advocated by Major-Gen. George O. Squier, 
Chief Signal Officer, U.S. War Department—namely, 
that submarine cable transmission should be effected 
through the medium of an unbroken single-phase alter- 
nating current of the sine-wave type using three different 
amplitudes severally for spaces, dots and dashes ’’* 
a stvle of transmission excellently adapted to duplex 
conditions, owing to the wave-like shape of the trans- 
mitted alternations, as compared with the customary 
square-topped current-impulses so awkward for duplez. 

The foregoing comparison of two highly: divergent 
ER's is merely an illustration of one of the anomalies 
of the K n law, the shortcomings and limitations of which 
have been so clearly summarised and explained by Dr. 
Malcolm in The Theory of the Submarine Telegraph 
and Telephone Cable,” pp. 232-241, also p. 259. 
| Clearly, then, it is desirable that the expression KR 
lpm. as a cable constant ’’—for ordinary practical 


——ẽ—————————G————́— — ũ——ä — — — — — 
ix the ELECTrRICAI Review, July 30th and August 6th, 
1915. | l DEM 


So long ago as in 1912 was. 


office use—be replaced or supplemented by some more 
comprehensive expression which will take into account 
the varying relativities severally between KR and 
I. p. m.“ factors. At the present time, if A tell 
“B” that a new magnifier brings about a ‘‘ speed 
constant ’’ of, say, 1,800, B, before he can estimate 
the nature or extent of the feat involved, has to ask 
Over what KR?” 
| (To be concluded.) 


TRANSPORT PROBLEMS IN PARIS. 

IT was recently mentioned that a scheme was being pro- 
moted in Paris for the amalgamation of the transport 
undertakings on the surface in the capital and ite 
Vicinity, and it was suggested that the working of 
the combined companies would be entrusted to an 
operating company. The details of the project have 
now been put forward in a report prepared by the Prefect 
for the consideration of the Paris Municipal Council, and 
the General Council of the Department of the Seine. 
The public authorities and the Commission for the 
reorganisation of transport services in common, are of 
opinion that the undertakings of the six companies con- 
cerned should be purchased in order to unify the system 
of working, which would be entrusted to a company 
in which the authorities would be also interested. 
To amalgamate the companies and effect a settlement of 
the purchase price all at once would necessitate the 
flotation of a large loan. In order to overcome this 
difficulty the idea has been conceived of proceeding with the 
redemption by the adoption of a system of annuities. These 
would be spread over a period of 30 years, and in return the 
obligation would be placed upon the companies to surrender 
their movable and immovable property forming the 
public domain included in the concessions, or forming pert 
of their private domain. On the other hand, the companies 
would retain their cash funds, portfolio securities, and 
banking accounts, whilst the stocks would be purchased by 
the Department of the Seine at the invoice prices. As a 
result of the negotiations the companies have fórmulated 
their claims for compensation on an annuity basis. The 
largest undertaking— the Compagnie Générale des Omnibus, 
which is chiefly a tramway concern—asks for an annuity of 
20,000,000 fr. on combined share and loan capital of 
263,000, 000 fr.; the Compagnie des Tramways de Paris et 
du Departement de la Seine applies for an annual 
payment of 6,500,000 fr. on capital of 78,000,000 fr. ; 
the Compagnie Générale Parisienne de Tramways, an 
annuity of 5,000,000 fr. on 65,000,000 fr. ; the Tramways 
de l'Est Parisien, 4,500,000 fr. on 41,000,000 fr.; the 
Chemins de Fer Nogentais, 2,960,000 fr. on 20,000,000 fr. ; 
and the Tramways de la Rive Gauche an annuity of 
6,500,000 fr. on capital of 12,000,000 fr. "The amount of 
the annuities would suffice for the payment of interest on, 
and the redemption of, the loans, and provide 6 per cent. 
for the interest and redemption of the share capital. If the 
six companies are able to obtain the grant of the annuities in 
question, it is probable that they will be glad to withdraw 
from the transport business, having regard to present diffi- 
culties in working and the uncertainty of the fature. Whether 
they will unite to constitute an operating company with the 
object of competing for the working concession which is to 
be granted in the event of the amalgamation of the under- 
takings being carried into effect, so as to secure uniformity 
in working, administration, and in the formation of new 
connections—well, this is quite another matter. The 
companies certainly have before them the experience of the 
Compagnie Parisienne de Distribution d'Electricité, which 
is a combination of the former Secteurs, or local companies, 
and in whose gross revenue the Municipal Council partici- 
pates without sharing the risks of the shareholders ; and 
they also have within their reach the similar experience of 
the Metropolitan Railway and the Nord-Sud Railway, in 
which the financial advantages aré all on the side of the 
local authorities. ; 


166 


THE ELECTRICAL REVIEW. (Vol 87, No, 3,338, Avever 6, 1990, 


THE SHEPHERD'S BUSH—EALING ELECTRIC RAILWAY EXTENSION. 


THE Central London electric railway service over the Great 
Western Railway extension from Wood Lane, Shepherd’s Bush, 
to Ealing Broad way, was officially inaugurated last week, when 
a special inspection train, carrying directors and officials of 
the Great Western and London Underground Railway Com- 
panies and a party of guests, was run from Liverpool Street 
to Ealing Broadway and back to the British Museum. 
After the trip luncheon waa served at the Holborn Restaurant, 
the Right Hon. Viscount Churchill, G.C.V.O., chairman of 
the G. W. R. Co., being in the chair. 


* 


- Fie. 1.—G.W. AND O.L. RAILWAY EXTENSION. 


. It will be remembered that the Central London railway 
was opened for passenger traffic on July 30th, 1900, 
between Shepherd's Bush and the Bank. During the first 
six months of operation over 14} million ngers were 
carried over the line; that number inc annually until 
in 1919 the passengers carried numbered nearly 48} 
millions. On July 27th, 1912, the extension from the 
Bank to Liverpool Street was opened to traffic. In 1905 
the G.W.R., by Act of Parliament, obtained authority 
to construct the new line, and in 1911 
another Act gave the U.L.R. powers to 
connect up with the new line, and run 
its trains through to Ealing. 

Work was commenced at the beginning 
of 1913, and good progress was made, but 
the incidence of the war delayed the com- 

letion of the undertaking, particularly 
in 80 far as the electrification was con- 
cerned, it not being possible to secure 
the necessary equipment. It is, there- 
fore, to the credit of all concerned that 
the new service has been inaugurated so 
soon after the Armistice. 
. It is proposed to run a 10-minute 
service on week days between 6 a.m. and 
8 p.m., and between the latter hour and 
midnight a 14-minute service; on Sun- 
days a 15-minute service will be avail- 


able. The new line will develop the 
previously badly-served districts through 
which it passes, and will afford residents 
a more direct route to the West End and City of London 
with connections to all perte. It should also considerably 
relieve the District Railway from Ealing during the busy 
portions of the day. 

The extension, which is 4 milea 22 chains in length, the 
C.L.R. from Wood Lane to Liverpool Street being 6 miles 
76 chains long, forms a connection with the West London 
line near the Uxbridge Road, and is available for use by 
G.W.R. passenger and goods trains; freight traffic had 
already been conveyed over it by G.W.R. steam trains prior 
to the commencement of passenger traffic on August 3rd. 
The new line, the location of which is indicated in fig. 1 


by the thick black and white line, from Ealing Broadway 
parallels the G.W.R. main line for about half a mile, after 
which it turns northwards towards the G.W.R. London- 
Birmingham line, adjacent to which it pursues its course 
to Old Oak Common, running under the G.W.R. lines at 
that point and proceeding along the west side of Worm- 
wood Sorubbs. Physical connection is made with the C.L.R. 
at Wood Lane station. 

Additional platforms have been constructed at Ealing 
Broadway and Wood Lane stations, and a new intermediate 
station has been built at East Acton. 

The electrification of the new line has been carried out 
on the same principle as is already operating on the Central 
London Railway, namely, what is known as the three-rail 
principle, with centre positive conductor rail and running 
rail return. Electricity is supplied from the Great Western 
Co.'s power station at Park Royal. The supply is three- 
phase at 6,600 volte, and ie transformed snd converted to 
600 volts p.c. at Old Oak Common sub-station where the 
supply to the line is given. In addition to a supply for 
traction purposes a single-phase supply at 460 volte is pro- 
vided for the electric signalling system. 

The working of the trains is safeguarded by the provision 
of automatic signalling, the line being divided into sections, 
eight on the down road, and nine on the up road, the longest 
section being about 1,100 yards, thus enabling a service 


with the minimum of interval to be run when necemary. 


There are three signal boxes. The Wood Lane Junction 
box controls a fly-over junction, fig. 4, connecting the West 
London and West London extension lines to Addison Road 
and Clapham Junction south of the Thames. The signal 
box works the facing points of the junction, mechani- 
cally and electrically controls the necessary signals for the 
protection of the junction. The North Acton box controls 
the junction between the new line and the Great Weatern 
direct line to Birmingham. The interlocking apparatus 
required for the new terminus is operated from the District 
Co.’s signal-box at Ealing Broadway, and is of the electro- 
pneumatic type, there being six sets of points. All signals 
are of the three-position type, worked in the upper 
quadrant, fig. 4, which are controlled by a.c. track circuits. 

The signals are put to“ danger” on the passing of a 
train, and do not alter in position until the train has cleared 


Fig. 2.—LookKiNG EAST FROM EALING BROADWAY. 


the track circuit of the first section ahead, when the signal- 
arm works automatically to the 45 degrees position. Upon 
the train clearing the second section ahead, the signal 
assumes the vertical position. At the junctions the signals 
are controlled by the signaller in addition to the track 
circuits. In each signal-box there is an illuminated 
diagram, by means of which the signalman is able to 
follow the movements of trains over the sections of line 
applying to the signal-box. At each signal a train-stop is 
provided, working in conjunction with the signal-arm, 
which on being passed in the ** danger" position automatically 
applies the brake on thetrain. For foggy weather, repeating- 


- when raised (due to its coil being 
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light signals are provided along the lino at a distanoe of 
200 yards from the signals. 

The signal work has been carried out by the Mackenzie 
Holland and Westinghouse Power Signalling Co., under the 
direction of the signal engineer of the Great Western 
Railway. 

The trains consist of six cars—two motor-cars, and four 


trailers. The latter are standard C.L.R. stock, while the 


motor-cars were specially designed for this extension. The 
control equipment supplied by the B.T.H. Co. is of the 
relay automatic type. The normal position of operation is 
to place the controller at once to the full-on position when 
starting a train. The contactors are then picked up in 
their correct sequence by the current-limiting relay, which 
operates as soon as the motor current has dropped to a pre- 
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Fta. 3.—APPROACH TO WOOD LANE, LOOKING EAST. 


determined value. The relay consiste of two shunt coils 
and one main coil; the latter carries current equal to that 
of one motor only. 

The actuating coils of the contectors are energised through 
one or other of the two shunt coils in a manner such that, 
if one is energised through one shunt coil, the next one to 
close will be energised in series with the other shunt coil. 
The two relay shunt coils act on two plungers controlled by 
gravity. Each plunger, when in ite | 
normal position, closes a disk switch in 
series with the other shunt coil; but 


energised) opens this switch. Thus, 
when one of the plungers is raised, the 
shunt coil acting on the other cannot 
be energised because of the break in 
the circuit produced by the above- 
mentioned switch, but although it is tlie 
control current that raises the plunger 
so as to produce this break, it is the 
current passing through the main coil 
which maintains the break and the 
planger is not released until this current 
has dropped to the pre-determined value. 
Then the plunger falls and closes the 
switch, which completes the circuit for 
the next contactor coil to be energised. 
The principle underlying the method FrecRev 
of control adopted in connection with | 
the current-limiting relay is that after a 
contactor has been picked up, as dee- 
cribed above, its coil is immediately transferred (by means 
of inter-locks) to another wire. "There are thus essentially 
two operating wires, the picking-up wire and the retaining 
wire, although other wires are introduced for forward and 
reverse, circuit-breaker setting, &c. As there are no main 
bus lines down the train a potential relay is fitted on each 
motor-car, which drops all contactors on that car when the 
motors lose current. This is necessary, because when no 


current, paases through the main coil of the current-limiting 


relay it ceases to exercise its control over the rate of 
picking-up of contactors. 


The controller has four forward points and two reverse 


(series only), of which Nos. 2 and 4 are running pointe, 


where all resistance is cut out. A useful provision is that, 
if in the course of the automatic notching up the controller 
handle is brought back to the first or third notch, as the 
case may be, the automatic closiug of contactors is stopped, 
but those already closed are kept up. The working of the 
safety button on the controller handle differs from the 
C.L. Railway standard in that the safety button cannot be 
released, except when the handle is at the off position. If. 
however, the handle itself be let go, it flies back to the off 
position, when current is instantly cut off, and the brakes 
applied throughout the train. Another safety device is the 
control circuit governor. By interrupting one of the 
control circuits it prevents the train being driven forward 
unless the train pipe of the Westinghouse brake is charged 
with air and the trip cock is cut in. 

Each motor-car i8 fitted with two G.E. 212 motors of 
240 H.P. geared for a free-running speed of 35-40 M.P.H. 
The brake equipment is of the Westinghouse type with im- 
proved triple valves on the motor-cars and quicz-acting 
trij.le valves on the trailers. The brake blocks are of 
uuchilled cast-iron. The air-compressor is of the B. T. H. 
Co.’s C. P. 288 type. The motor-cars are provided with a 
covered vestibule at the trailing end’ and middle doors. 
The control of the latter is similar to that described in our 
issues of April 16th and 28rd, 1920, in connection with 
the new Bakerloo stock. 

The interior steel panels of the motor-cars are painted a 
light brown to tone with the colour of the moulding, &c., 
which is of teak or steel, painted to match. The lamp 
fittings and ends of crcss seats are finished in oxidised 
bronze ; other fittings are of aluminium alloy. The ceiling 
of the arched agasote roof is enamelled flat white. With 
regard to ventilation, in addition to the ordinary drop lights, 
an air duct with perforations runs the whole length of the 
motor-car, and is open to the air at the ends. 

The motor-cars are constructed mainly of steel, with some 
teak interior finish. The sole bars consist of 12 in. x 4 in. 
x 0°6 in. bulb angles, upon which the body framing is 
built up. The motor trucks are built of plate and angle 
iron. The trailer trucks, are built up of pressed-steel 
sections, and are fitted with the ordinary laminated side- 
bearing springs. The motor-cars were constructed by the 
Cammell Laird Co. from diagrams drawn by the Ealing 


Common Drawing Office of the Underground Companies. 


The leading dimensions and weights of the trains are as 


; «Fig. 4.—THE FLY-OvER.WEST OF Woop LANE STATION. 


follows : —Length overall, 47 ft. 9 in. ; width over body, 
8 ft. 9 in. ; total height from rail, 9 ft. 34 in. ; centres of 
bogies, 29 ft. 6 in. ; diameter of motor wheels, 86 in. ; wheel 
base of motor bogie, 6 ft. 8 in. ; diameter of trailing wheels, 
29 in. ; wheel base of trailer bogie, 5 ft. The weight of car 
completely equipped is—motor end, 224 tons; trailer end, 93 
tons, the weight of a six-car train (unloaded) being 128 tons. 

The first ordinary passenger train over the new line left 
Ealing Common station at 6 a.m. on Tuesday morning last, 
the complete journey to Liverpool Street occupying 35 
minutes. At a later date it is proposed to build two 
additional intermediate stations, at East and West Acton 
respectively. 
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THE EFFICIENCY OF LEAD ACCUMULATORS. EE 


By T. E. 


ACCUMULATOR efficiency can be measured in two ways; 
either by what is known as the quantity efficiency, or the 


energy efficiency. The usual method of calculating these is 
as follows :— 


Q (Quantity efficiency) = Output in ampere-hours/Input 

in ampere-hours. 

E (Energy efficiency) = Output in watt-hours/Input 

in watt-hours. 

Of these two expressions, the latter is the more accurate, 
because it includes the voltage at charge and discharge, 
which the former ignores altogether. For this reason also, 
E will always be smaller than Q. When calculating the 
output and input, it is necessary to take the output first, and 
then the input, which is required to complete the equation, 
1 the amount necessary to bring the cell back to exactly the 
same condition as before discharge. 


% CAPACITY 
% EFFICIENCY 


Fia. 1. 


ELECTRICITY IN MESOPOTAMIA. 


Wu are indebted to Lieut.-Col. S. H. Bridcut, O. B. E., 
A.M.LE.E., Director of Electrical and Mechanical Services, 
Mesopotamia, for the following information respecting elec- 
trical activities in that country. As an example of British pro- 
gressiveness against tremendous handicaps this will no doubt 
prove of interest to our readers. 

The original E. and M. Section of the Royal Engineers 
in Mesopotamia was started in the early days of the war to 
undertake all arrangements for the provision of electric lights 
and fans and water supplies for the troops at Basra and on 
the lines of communication. Its main functions were the 
provision of these necessities for the hospitals. 

"Towards the end of 1916 the activities of this unit were 
largely extended. Under the late Brig.-General Stokes- 
Roberts, C.B. (Director of Works), and Col. J. S. Pitkeathly, 
C. V. O., C.B.E., D.S.O. (commandant of the unit), an exten- 
sive programme [for the provision of adequate arrangements 
for electric lighting and fans, pure water supplies, ice supplies 
and refrigeration for the whole force, and extending up to 
divisional areas, was undertaken. The accomplishment of 
this programme was an important factor in the vast improve- 
ments that were made for the health and comfort of troops 
in & country notorious for its evil summer climate. 

“The scope of the unit continued to grow until it ulti- 
mately embraced such works as the erection and maintenance 
of a large number of irrigation pumping sets to improve the 
food ‘supply in the country, the erection of flour mills and 
baling. presses for hay and bhoosa, the assembling and main- 
tenance of road rollers, and the working of & small oilfield 
that had been commenced by the German engineers with the 
Turkish Army. Workshops at Basra and Baghdad were con- 
siderably enlarged so as to be able to deal with all classes of 
electrical and 1nechanical repairs, and & third workshop was 
etarted at Mosul. 

"In November. 1919, Major-Gen. E. H. de V. Atkinson, 
C.B., C.M.G., C. I. E., took charge of the combined appoint- 
ment of chief engineer and secretary to Government in the 
Public Works Department. Under his charge the electrical 
and mechanical section was made & separate department, with 
Lieut.-Col. S. H. Brideut, O.B.E., as Director. 

“The E. and M. directorate now control the electrical and 
mechanical services throughout the country. At Basra the 
power supply extends seven miles up the river, and on both 


GREEN. 


It is, of course, a well-known fact that the capacity of 
cella varies with the rate of discharge and the tempera- 
ture. We may, for the present, safely neglect the latter. 
The variation of capacity with the rate of discharge is 
shown in fig. 1. Now, what is the effect of variation of 
discharge rate (or capacity), on the efficiency of a cell? 
This is also shown in fig. 1, and it will be seen from this 
curve that the higher the rate of discharge, the lower is the 
efficiency of the cell. 

Undoubtedly the most efficient type of battery is the 
floating battery; repeatedly charging and discharging a 
cell for short periods of time gives a much higher efficiency 
than long charges and discharges. Referring to fig, 2, we 


see that for, say, one minute charge and discharge we get an 
efficiency of about 94 per cent., whilst for four or five hours’ 
charge and discharge the efficiency is only 7G to 74 per 
cent. 


HOURS OF CHARGE AND DI MARGE ` 


banks, and provides energy for a large number of electric 
cranes and cargo-handling devices. At Baghdad the electrical 
distribution covers a very large area, which includes power 
supplies for railway workshops and a Government flour mill. 

Small power houses are in operation at numerous other 
stations in the country, including Amara, Kut, Nasiriyeh, 
Dewaniyeh, Hilla, Tekrit, Baiji, Rirkuk, and Mosul, so that 
the essential comforts of the electric fan are enjoyed by prac- 
tically all British. personnel in Mesopotamia. l 

"At Basra and Baghdad, the power station plant in 
steam driven from oil-fired water-tube boilers, and at Dewani- 
yeh small marine type steam sets, with oil-fired vertical boilers 
are installed. At all other stations, internal combustion 
engines are used as prime movers. i 

„The E. and M. directorate have erected and maintain most 
of the water supply services throughout the country. Dy 
central control, uniformity of treatment of water is ensured, 
with the result that water-borne diseases have now almost 
disappeared. Close upon four million gallons of water 18 
daily pumped, chlorinated, and piped to consumers. 

“The department maintains an up-to-date laboratory under 
the control of a qualified chemist. This branch is responsible 
for the control of water treatment, and for the examination 
of all fuels and materials used by the E. and M. services. 

“Ice and refrigeration is an important side of E. and M. 
directorate activities. During the hot weather an average o 
80 tons of ice is produced daily, and refrigeration barges an 
stores can maintain up to 1,500 tons of frozen meat. The 
large ice plants at Basra and Baghdad are electrically driven. 

With the establishment of a settled Government in Meso- 
potamia, it is expected that a considerable number of the 
electrical and mechanical works put into this country by the 
Army will ultimately be taken over by the civil administra- 
tion and developed for the benefit of the inhabitants. When 
the British came to Mesopotamia they found a barren land 
that had hardly known any of the benefits of modern engineer- 
ing science. Within the short space of five years they have 
given it a start unrivalled in modern history, and with the 
sweeping away of the lethargy that characterised the Turkish 
Administration, Mesopotamia may again develop into & great 
country in which the electrical and mechanical engineers wil 
plav an important part." s 

Lieut.-Col. Bridcut wishes it to be known that all inquiries 
regarding these and future developments, and all catalogues, 
&c., should be addressed to him as Director of Electricel and 
Mechanical Services, Office of the Chief Engineer, Baghdad. 
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NORWEGIAN WATER POWERS. 


As in many other countries, so in Norway has the scarcity 
of coal owing to the absence of national coal deposits brought 
about a serious state of affairs, and Norwegian ships are 
having to proceed to different parts of the world in order to 
fetch coal where and when coal is obtainable. As 8 conse- 
quence, it is said that hundreds of millions of Norwegian 
crowns (kroner) are being unnecessarily squandered at a 
time when, if the past action of the State had not destroyed 
private enterprise, the country would be independent of 
foreign coal supplies, except for bunkers, and Norway would 
be covered with a network of transmitting and distributing 
mains, supplving energy for lighting purposes and for all the 
industrial needs of the country. The indictment brought 
against the State by Norges Handelstidende, of Christiania, 
for its action with regard to the water powers is very strong. 
Ten vears ago, the newspaper states, far-sighted men foresaw 
on the one hand the enormous economy which would result 
from the extensive ntilisation of the national waterfalls, and 
on the other the dangerous situation in which the country 
would be placed in the event of British coal supplies becoming 
less easilv obtainable than formerly. Some of the most 
competent Norwegians took up the question with the greatest 
energy ten vears ago, and if thev had heen permitted to con- 
tinue the work as it was begun, the country would to-dav 
have had at ita disposal so much electrical energy that very few 
industries would have heen dependent upon coal. 

Unfortunately the State placed itself in the wav. The 
Storting (Parliament) passed a concession law which went 
too far in the conditions imposed upon the utilisation of water 
powers. In the opinion of the newsnaper the rigorous law 
was exercised in such a manner that it stopped private enter- 
prise in this direction, and it even arrested municipal efforts. 
Not only does the law put the greatest obstacles in the wav 
of the hezinning and carrying out of work with generating 
stations, but it can also be applied to existing works in such 
a manner as to deprive the owners of the economic results, 
and even cause them great losses. This was the case, the 
newspaper remarks. with Mr. Blakstad, who was practically 
compelled to sell the Hogefoss works at a heavy loss, whilst 
he has been specially hampered with the Tvsse works. These 
and other cases have shewn that the State not onlv has 
complete control over those who utilise water powers. hut 
also that it uses this power to their detriment. Under these 
circumstances it is obvious that no one will invest private 
capital with such a law suspended over their heads, and 
with an administration ready to exercise the law to one's 
injury. at anv time whatever; to invest money would be 
equivalent to throwing it away. 


On the other hand. the State itself haa 
The Effect proceeded to purchase and utilise water 
of powers. But there is onlv one thing to 
State Control. say about the State's supplv of electrical 
energy—practicallv no energy hag vet been 
supplied. Excepting the Glomfjord works there is nracticallv 
httle of electric power stations to be seen. Tn the case of 
the Norefalden, where the State has had possession for over 
ten vears, the work has reached a beginning. The consumers 
in the Buskerud's district have waited all this time in vain 
for a supplv. In the meantime the costs of erection and 
equipment have increased hv at least three times since the 
original step taken by the State; but the communes receive 
no compensation for having been held up with promises all 
this time; they must accept the situation as it is to-day and 
pav for energy at the price represented by three times the 
former cost of construction. It remains to he seen whether 
anvthing will ever be completed with the Norefoss, bnt in 
anv case all those who have been fed with promises of power 
from this works have hitherto been bitterly disappointed. 
and this is the case wherever the State proposes to deal 
with water nowers. Some of the communes have built 
works. mostlv of «mall dimensions, hut the results have 
often been poor. The case has heen more satisfactorv where 
existing works have heen acqnired hv the communes. The 
municipal council of Christiania unfortunately neclected to 
acquire the Kvkkelsrnd works when offered to it: the council 
ig now erecting works in the Solbergsfose. the supply from 
which will be excessively dear. Tn conclusion, the newspaper 
states that the result of Government intervention has heen 
that the State has placed its naralvsing hand on water power 
ntilteation in the less costly times, kent prospective customers 
waiting, and prevented private enterprise, whereas if the 
latter had been allowed to develop it would not now he 
necessary to send ships all over the world in search for coal. 


A later issue of the same Norwegian 
The Smelting of newspaper contains a report of an inter- 
' Ore view with Mr. Ragnvald Blakstad, dealing 
Concentrates, with the identical and incidental problems. 
Discussing the question of the position of 
Norwegian currency in international exchange, Mr. Blakstad 
is reported to have stated that the unfavourable gituation was 
due to the unsatisfactory trading balance; the Norwegians 
were constantly importing, but the exports were at a mini- 
mum. For instance, they paid for and imported from 
300,000 to 400,000 tons of iron and steel per annum, notwith- 
standing that they lived in one of the richest iron ore countries 
in the world. It would easily be possible, in hig opinion, 
to produce from 4.000.000 to 5.000.000 tons of iron ore con- 
centrates per annum, and with the assistance of the water 
powers make sufficient steel to meet the requirements of 
the country. He had in Tvssedal an ironworks with furnaces 
completely ready for smelting iron concentrates by electricity, 
but could not get permission to carry on the work. Yet 
vear In and vear out thousands upon thousands of horse-power 
were flowing into the seas without being utilised. ' 


After confirming the statement that bv 
means of a rational development of the 
water powers it would be possible to render 
the country independent of imports of 
supplied. Excepting the Glomfjord works there are hardlv 
any electric power stations to be seen. Tn the case of 
loans were unobtainahle for the purpose, and as a consequence 
no power waa available. Tt had long been pronosed to erect 
works in the Numedalslaaven for snnplv to Christiania. hut 
evervthing went slowlv. Tf the authorities were not willing 
to utlise nower from Tvsse which was offered to the State 
and Christiania in 1918, the State should see that power was 
transmitted from Numedalslaagen as speedily as possible: 
the work could be completed in the course of two years, 

The speaker's offer to supnly the Ostland with electrical 
energv received no response from the State anthorities. He 
offered to defray the cost of mains on condition of being 
given permission to supply Christiania and Ostland with power 
for a period of 20 vears. at the exniration of which the mains 
wonld pass into the nossession of the State free of charge: 
but the authorities were not agreeable to the proposal. Tt 
would have been possible for him to deliver 100 000 xw. 
from Tysse to Christiania at 90 kr. per rw.. or 68 kr. ner 
horse-nawer. As compared with this offer the power from 
the Solbergefoss works, when it was once completed. would 
cost abont 600 kr. ner horse- power delivered in Christiania. 
In conclusion. Mr. Blakstad expressed the opinion that the 
anly reasonable and economic method was to devise a scheme 
of electrification far the whole of the country. nnder which 
the most favourably situated water nowerg would be utilised 
for large works having connection with the existing network 
of mains: and in this wav it would gradually become possible 
to make extensions so as to cover the whole of the south and 
east of Norway. 


The Cost of 
State Inactivity. 


SLEEPERED TRACK AT BIRMINGHAM. 


THE Tramway Department of the City of Birmingham has just 
completed the construction of a tramway on the sleeper prin- 
ciple at Salford Bridge, Erdington, situated about 21 miles 
from the centre of the citv. The scheme was sanctioned bv 
Farliament in 1914, and consists of about three miles of double 
track, of which nearly two miles has just been opened. 

The track commences at the junction of Gravelly Hill and 
Slade Road, and finishes at Holly Tane, close to the new 
factories recently erected hy the Dunlop Rubber Co. 

Tt is the intention of the city authorities at some future 
date to make this new road 108 ft. wide, with a track laid 
on sleepers in the centre and a carriagewav on either eide, 
& system which the road-using public are already beginning 
to appreciate. 

Tt was decided to construct the whole of the permanent- 
way by direct labour, without the intervention of n con- 
tractor, and judging from the qualitv of the work the tram- 
wavs committee has no cause to regret the decision. 

The construction. of the new road has not presented anv 
engineering difficulties except at one point where a hank of 
red sandstone about 30 ft. high near Gravelly Hill had to 
be cut through. This hank is abont 300 vards long. and the 
rock was first loosened by blasting and then loaded into 
tin wagons nnd carted to low-lying land in the vicinity. 

Tn laving the permanent wav the ground was first excavated 
to the required depth, and owing to its bogey and water logged 
nature a 6 in. perforated drain pipe was laid on concrete in 
the centre of the clearwav at an approximate depth of 
3 ft. 8 in. from the top surface of the rail. The trench con- 
taining the pipes was filled un to the correct level with 91.in. 
slag. and the excavation, which wag anproximately 16 ft. wide 
to allow for a double track, was then hand pitched with 
9-in. blast furnace slag obtained from the Black Conntry, and 


‘this was covered to a depth of 3 in. with 2 in. slag. The 


sleepers are of creosoted deal 7 in. hy 9 in. by 43 in., and are 
a 
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epaced 2 ft. b in. apart centre to centre. On these were laid 
special rails having a B.8.8. No. 4 head, eo that they would 
easily fish up to the existing lines. The rails, which are 5 in. 
deep with a 54 in. flange, were spiked to the eleepers by the 
use of dog spikes. The joints were then fished with ordinary 
fishplates with four bolts to a joint. The holes in the rails 
are oval to allow for expansion, and a space of 3 in. is left at 
the joints for this purpose. Flexible wire bonds, 4/0 S.W.G. 
having z. in. pin terminals, were fixed at each joint, and 
cross bonds and intercross bonds at the usual intervals. Points 
and crossings of the Birmingham standard patterns were sup- 
plied by Messrs. Hadfield’s, Ltd., of Sheffield. __ 

The road, after the rails had been fixed in position, was 
filled up to the sleeper level with 2 in. slag, and will be boxed 
up eventually to within 2 in. of the rail level with this 
material, and then covered in to the rail level with clean 
hard engine ashes, of which plenty are available on the site. 
Tie rods fixed approximately 12 ft. apart were used to line 
up the road. l l ! 

The road has only slight gradients, the greatest being 1 in 
70, and the sharpest curve is of 300 ft. radius. The track 
only croeses two public roads, the remainder being through 


~ 


open country and fields. Where it crosses the roads the 


usual Birmingham standard method of construction is em- 
ployed, and to conform with the existing paving of the road, 
plascom macadam paving is used. 

The construction of the track was commenced by the per- 
manent way department of the Birmingham Corporation 
Tramways on January 13th, 1920, and, notwithstanding the 
abnormally wet weather which prevailed, and the difficulty 
of obtaining material, the work was finished and the traffic 
Tunning on May 18th, 1920, four months from the commence- 
ment. 


THE POSSIBILITIES OF RAILLESS ELECTRIC 
TRACTION. 


ALTHOUGH railless electric vehicles have been in operation 
in this country for the past nine years, tbey are still looked 
upon ag an adjunct to the main track systems. Consideration 
of their performances, however, leads to the conclusion that 
a much brighter prospect is before them. The imposition of 
a weight restriction of 5 tons loaded has acted against im- 
proved design, and hitherto the vehicles have been conetructed 
of materials too light to withstand heavy service, a circum- 
stance which has led to frequent breakdown and consequent in- 
creases in working expenses. This weight restriction has now 
been amended to 5 tons unloaded, and this will lead to more 
satisfactory construction. An interim report of the Departmen- 
tal Oommittee on Road Vehicles recommends a fixed annual 
charge for road adaptation and maintenance based on the 
eeating capacity of the vehicle, and the present Finance Bill 
contains a clause giving this effect. In connection with the 
working expenses of the railless car in comparison with the 
track vehicle, Mr. R. H. Wilkinson, general manager of the 
Bradford Corporation Tramways, states that in the case of 
the system under his control the railless cars, although not 
of the most satisfactory construction, are approximately 4d. 


per mile cheaper in operation than the ordinary tramcar.. 


This is chiefly due to their smaller weight and their running 
on more level roads. In arriving at the cost of working the 


Fic. l.—GENERAL VIEW OF TRACK APPROACHING TERMINUS. 


Bradford railless vehicles, every possible charge was included, 
and all renewals were paid for out of revenue. It is found, 
however, that as the traffic density and mileage increase the 
difference between the working expenses of the two systems 
becomes less marked, and finally the railless car shows a 
yreater charge than the tramcar. It is, therefore, of advantage 
to ascertain the point at which this takes place. The initial 
cost of a service will, however, be a most important factor in 
new undertakings. From figures prepared by Mr. Wilkinson, 
the cost of construction of one mile of tramway route is 
£29,000 single line, or £54,000 double line, as compared with 
£4,500 for a mile of overhead equipment necessary for the 
operation of railless cars. It is calculated that the point at 
which a tramway becomes more economical in operation 
than a railless system is reached, in the case of a single line 
at a five minutes' service, with an annual mileage of 160,000, 
and as regards a double track, at a three minutes’ service, with 
an annual mileage of 266, In computing these figures 
due allowance has been made for the smaller earning capacity 
of the railless car on account of less seating accommodation. 

The carrying capacities of the tramway and railless vehicles 
have been taken as 60 and 51 respectively—a difference of 15 


Fic. 2.—View or Track LOOKING EAST. 


per cent. less in the case of the latter ty This difference, 
however, would only hold good at busy times, when all cars 
were full, and this would occur fur about 15 per cent. of 
the time the cars were in service. Thus with a fare of ld. 
per mile the decreased earnings in the case of the raillees 
vehicle would be, taking a daily mileage of 120, 15 per cent. 
of 120 miles at 9d., or los. 6d. per duy, or 1.35d. per car-mile 
over the total mileage. The question of cost, although from 
the undertakers’ point of view the inost important, is, never- 
theless, not the only consideration. Most important from 
the viewpoint of the passenger is the question of comfort in 
travelling. The reply in general is that the tramway, provided 
the track is in good condition, is the better in this respect. 

Another consideration is safety, and in this respect it is 
thought that railless cars are liable to skid on snow, and 
not having a defined track, are more likely to collide with 
other truflic in foggy weather. On the other hand, railless 
Vehicles have several advantages not poseessed by the track 
vehicles. The breakdown of a car does not affect other parts 
of the service as in the case of a tramcar. Cars may be draw 
up closer to the sidewalks for loading and unloading—this 
feature is important in congested thoroughfares. Railless 
vehicles make considerably less noise in operation, and offer 
greater facilities for inter-running. In addition to these points 
in their favour, railless vehicles may be employed beyond 
the limits of the trolley wires by the installation of batteries. 
This has been done for the past few months on the Leeds- 
Bradford parcels service at a running cost of 18.7d. per car- 
mile, or with the addition of interest and sinking fund charges, 
22.5d., or 73. 6d. per hour. Had two trips per day been 
run for a longer period the cost per mile would have been 
reduced. As an actual example of the parallel running of 
the two systems, the following statistics of the Bradford 
Tramways Department for the period April Ist, 1919, to 
March 2nd, 1920, are interesting :— 

On the tramways the total running cost, including charges 
of all natures, for a mileage of 4.807, 328. was £464,872, an 
average of 23.207d. per car-mile. The total revenue amounted 
to 4518,558, or 25.888. per car-mile, giving a profit per 
ear mile. of 9.6804, In the case of the railless vehicles the 


total mileage was 350,221, and inclusive running cost £96,432 
—18.051d. per car-mile. ‘The revenue was £17,010, or 11.656d. 


per car-mile, resulting in a loss of 6.305d. per car-mile. A 
considerable reduction in the power costs is noticeable in the 
case of the railless vehicles, the figure being 1.749d. per 
car-mile, as compared with 3.254d. for the tramcars. 


od 
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WILSON-WOLF MOTORS. 


APPRECIATING the strong and growing demand for very small 
electrico motors, the Wilson-Wolf Engineering Co., Ltd., Bradford, 
has laid itself out to meet it with intensive organisation, adopting 
methods of manufacture which are believed to be unique. The 
machines have been completely redesigned, the works reorganised, 
and a polioy of mass production of a limited range of sizes has been 
adopted. Naturally the most up-to-date methods of manufacture 
areemployed, all operations are carried out under skilled super- 
vision, with the help of special fixtures, tools, jigs, and gauges, and 
every part is manufactured to limits, subjected to inspection after 
each operation, and rejected if not found within the limits of 
tolerance required for interchangeable assembly. By means of 
these methods, and the use of the best materials obtainable, a high- 
clas machine is produced for which guaranteed performance 
figures are given with regard to efficiency, temperature rise, spark- 
les running, silence and freedom from vibration ; a variety of 
attachments has also been standardised, enabling the standard 
machines to be used with spindles vertical or horizontal, and to be 
adapted to fans, grinders and polishers, &c. For this reason, the 
stock motors are completed without feet or pulleys, these being 
added if necessary after manufacture; fan motors need no additions 


thing of approved manufacture and adaptability, but the only 
firm (so far as we can discover) to meet us for mutual benefit 
is an American firm." And it pays them! Wake up, Eng- 
lish manufacturers! and when you do, attend to the email 
details. They are the things that count. Finally, remove 
unfair competition from supply companies and put a little 
foresight into the management of English manufacturers, and 
there will be no need to ask What is the contractor doing? 
if you do, they will be too busy to answer. i 

Percy Walker. 

HURLINGHAM ELeorRIc Co. 
London, S.W., July 26th, 1920. 


As one of the pioneers in the electric heating industry of 
this country, perhaps my remarks may be of interest. 

In your issue of July 23rd, ‘‘ Live Wire ” asserts emphati- 
cally that the British manufacturer is much behind in the 
articles he puts on the market. Now, while this was true 
some years ago, to-day I think it is not true. 

Many progessive concerns to-day making electric heating 
appliances have realised that well-designed and finished ap- 


Fie. 1.—THe WiLsoN-WoLr 1920 D.C. MOTOR. 


but are provided with three tapped radial holes for attaching them 
to the arms of the fans. The motors are of the protected type, 
with Hoffmann ball bearings, but enólosing covers can be fitted. 
The cylindrical frame with two poles is of cast-iron, the poles being 
shaped so as to eliminate humming ; the armature is of the drum 
type with half-closed slots, wound, like the field coils, on special 
machines, and impregnated by the vacuum . The brush- 
gear is of the firm's patented design, with few parts, and is of the 
box type using coppered carbon brushes. 

The motor, fitted with power feet and pulley, and its parts are 
shown in the accompanying figures. 

The motor illustrated develops ł} H.P. at 2,100 B.P.M., or j H.P. 
at 1,200 R. P. u. on 110 or 220 volts D.O., series or shunt-wound, and 
is the firat size ready for delivery; other ratings have been stan- 


dardised, but none will exceed 3 H.P. E^ 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear wntil 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


What is the Contractor Doing? 


" Live Wire '' condenses the question, but does not go far 
enough. The contractor as a whole is in a very difficult posi- 
tion. Two factors are working against him. In the first 
place the supply companies, whose unpaid and unblessed agent 

e is, are unfairly cutting the ground from under his feet, 
first by (until lately, at any rate) paying under non-union 
rates, and secondly, quoting for jobs much under cost price—a 
suicidal method, when they, at any rate, should know that the 
very contractors they sublet jobs to would carry out the work 
in an efficient manner for a minimum of profit and still secure 
them the market for current. In the second place the manu- 
facturers are cutting their own ''business " throats by not 
encouraging the contractor who, with a limited capital. has a 
showrooin and window for the furtherance of trade. A small 
finn cannot vossibly afford to purchase stock for show purposes 
and let it lie idle. A little forethourht from manufacturers 
and factors would work wonders in disposing of their goods. 
The small contractor, who is out to get business. will do his 
best to push articles of approved commercial asset, hnt he. in 
most cares. cannot afford to sink a large proportion of his little 
capital in dead stock. We are open to show—and sell—any- 


Fi1G.82.—PABTS OF THE MOTOR. 


paratus is essential if they are to prevent the Americans 
from commanding the British market. As an instance, take 
the electric iron. 

There are perhaps half a dozen English makes which are 
fully the equal of any American iron. "There is one make 
in particular which has a much higher class finish, embodies 
all the features which have been so prominent in the American 
product. and, in addition, has certain advantages over its 
rival. It is properly boxed and commercialised, and there 
is no reason at all for buying an American iron. 

Again, in the circnlar cooker for use on the table, there 
is now an entirely British-made article fully equal in every 
respect to the American product. It is made on similar lines 
with eveleted mica supports in grid form. red-hot coils, 
standard plug connector, two pans which slide underneath 
the hot coils or rest on top as desired, the whole appliance 
being at least the equa? in finish and appearance of the 
American product. and again it has the advantage of a 
renlacable element. 

British kettles are made to suit the Enclish market de- 
mand, and are shaped for such a utensil. That this is correct 
is proved by the fact that the American manufacturer has 
gone to the trouble of making a model practically the same 
as the standard English model, to endeavour to capture our 
market. 

Electric fires are too numerous to mention, and are every- 
thing that can be desired regarding design. The American 
is very much behind in this reavect. The same may be said 
about toasters, and several other appliances, but what is 
lacking in the British financier and manufacturer is the 
recognition that the nroduction of electric heating and cook- 
ing apparatus is no longer a side-line, but is an important 
industry. 

Hitherte. and even un to the present moment, the genera- 
tor. telephone. and other annaratus engineer. har looked 
upon electric heating as a thing hardly worth attention, 
vet it is the heater that uses 2 goodly portion of his product. 
To show that this attitude is ^ false one. one has only to 
visuslise the hure concerns which have heen gradually de- 
velanine in the States until thev have reached ontput figures 
quoted in millions of pounds sterling. After all, what we 
are all here for is to get hold of somebody else's money. and 
T venture to sav that the manufacture of electrie heating and 
cooking »sopliances will help in that direction just as much 
as anv other branch of the electrical industry. 

Like all modernisation. the notential user must have the 
annaratus forcibly brought to his notice. As a rule, he is 
not on the lonkout for such things. He wants convincing 
that it is good for him to have them. and when you do. 
this by proper methods, vou create the demand. No article. 
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however perfect it may be, will command a satisfactory sale 
without suitable propaganda work. This aspect of industry 
in this country is unfortunately lacking to a deplorable de- 
gree, and this is where the U.S.A. man scores. 


, Liverpool. Charles H. Archer. 
. duly 30th, 1920. 


The Cost of Living in India. 


The toad beneath the harrow knows 
Exactly where each tooth point goes; 
The butterfly upon the road 
Freaches contentment to that toad.” 


Thus does the great authority upon India, Kipling, enunciate 
one of his many epigrams, and I cannot help but think how 
applicable it is to the correspondence upon the ''Cost of 
Living in India.” 


That a clear idea of the conditions of the country can be l 


gathered from a short visit is totally erroneous, the more 
so it being during the cold season! 

As one who has visited India since 1897 for periods varying 
up to six years in duration, I, too, would add a warning to 
those who are tempted to accept such positions. Will Mr. 
Dykes define ''free quarters?" I have found the cost of 
furnishing even ''furnished " quarters considerable, sufficient 
indeed to cripple me for many months. 

Why 1s it that most young men become heavily involved in 
debt for the first few years in the country? Not always the 
glamour of the East and extravagance, but a hopelessness 
brought about in an attempt not to be '' out-caste °” amongst 
one's countrymen. 

What type of ‘‘ mechanic” would Mr. Dykes import for 
rupees 450 per month? Not the type of man that won us 
respect and prestige in India as the missionaries of Western 
Science.“ 

That the Indian will yet rise to the higher positions there is 
no doubt, once he learns to apply our science, and I ven- 
ture to say it would be better accomplished by precept than 
contempt. 

The publishing of figures in rupees conveys nothing to the 
man at home, who when in India discovers that the rupee he 
is forced to spend purchases less than a shilling, and would 
be worth double as much if he could remit it home! 

There are other considerations—illness, '' privilege leave ” to 
the hills, provision for long leave ” in England, unemploy- 
ment, old age, &c.—too many to discuss in your valuable 
space, and all of which are responsible for the murmurs of 
distress which your correspondent has interpreted as the croak 
of discontented toads. A. Toad. 


The Plains.” 


“ Tumbler ” Switches. 


It was interesting to read Mr. E. Fowler Clark's letter 
on the above subject. If my meinory serves me over the 
past expanse of some 36 years, I remember meeting Mr. 
A. B. Blackburn in 1884 in the Edison station established 
under Holborn Viaduct. Mr. Blackburn, later, went to the 
Edison & Swan Co., and evolved, amongst other things 


concerning the reticulation of electrical energy, the Tum- . 


bler " switch. Originally, and for a long time following, it 
was capped in cover with a reeded dome. Nowadays it 1s 
fitted with a  ' pill-box’’ cover in china or metal. The 
original pattern. had a cylindrical coiled spring and solid 
jaws. Now one has the flexible spring copper contacts. 
Fuse terminals were added early, but are now generally 
discarded. To my certain knowledge, the Tumbler '' switch 
was devised by Mr. A. B. Blackburn, and has never been 
displaced in universal British practice. 

It is a marvellous testimony to Mr. Blackburn’s inventive- 
ness that the pattern should have stood, with spring modifica- 
tions, for nearly 40 years. 

R. T. Turnbull. 


Wellington, N.Z. 
June Brd, 1020. 


Ten per cent. Discounts. 


I should be interested to know the views of traders in 
connection with the amounts that are considered sufficient for 
an electrical contractor to trade with, as it is, of course, 
common knowledge to most people connected in the trade 
that engine and accumulator manufacturers, as well as certain 
others, consider that a 10 per cent. discount is ample to allow 
the retailer for profit on resale. 

This would no doubt be perfectly true if the money of 

the retailer was obtained at the same speed that the wholesale 
man obtains his, as where the wholesale man is paid every 
month, the retailer will probably, in many cases, think 
himself very lucky 1f he reccives it in six. months. 
With reference to the question of 10 per cent. being con- 
sidered sufficient, I note from my balance sheet. which is 
based on a fairly large turnover, that during the period 
ending March, 1017, the trading costs amount to 15 per cent. 
on the turnover, in 1918 12 per cent., and in 1919 13 per cent.; 
it therefore naturally follows that if 10 per cent. is going 
to be the absolute limit for traders to work upon, something 
drastic should be brought into operation to compel the pay- 
ment of accounts, RD | 


Under Government orders the oil suppliers demand cash on 
delivery, and the same applies to wine and spirit merchants, 
but as regards the ordinary retail trader he is left to get his 
money the best way he can, and if he asks for it in & peremp- 
tory way, he not only loses customers, but these customers 
will in nine cases out of ten do him all the injury they possibly 
can, and it is no use any firm considering it is so powerful as 
not to mind. 

Another point that is overlooked entirely with regard to 
the discounts allowed is that the smallness of the discount 
does not allow for the expenses in connection with the order; 
I have in front of me at the present time a case which illus. 
trates this very clearly with regard to the sale of an auto- 
matic electric lighting plant. 

I find the actual out-of-pocket expenses entailed in the 
visits only paid to a certain customer, reached the amount 
of £11 los., and that the profit on this article will be £22, 
so that if one takes into account the office working expenses 
in addition it naturally follows that it would have been better 
never to have had the order at all, as it is doubtful what 
benefit one gets except it may be at some future time I shall 
get the repair work, which is a very doubtful honour. 

J quite understand it is almost hopeless to fight any questions 

like this, as the percentage of firms that belong to the 
Employers’ Association is so small as not to be worth con- 
sidering, and so long as it is possible by aid of the wholesale 
houses for any man to start in business in the electrical line, 
whose sole capital consists of unlimited hope and a pair of 
pliers, i£ is hardly likely any reinedy can be found to put 
matters on a fairer business footing. 

One firm, when I made a suggestion that the 10 per cent. 
was too small for trade discount, told me they had large 
expenses to meet in advertising, and they, therefore, con- 
sidered it was not possible to allow any more, informing me 
that the contractor could obtain his real profit out of the 
wiring, which is, incidentally, that part of the work that takes 
the most looking after for the least return. 

I have also had several cases where a custoiner induced 
me to carry out the wiring, and afterwards purchased the 
whole of the plant through his business house, and, I guppose, 
as he would buy it for his business house, through the opera- 
tion of E.P.D., it would cost him nothing. 

I shall be interested to have the views of any other con- 
iractors in connection with this matter. i 


Electrical Contractor. 

July 27th, 1990. 

l Squashed Again! 

In the article on The Manufacture of Water Turbines in 
England, which appeared in your issue of 23rd inst., it is 
stated that the turbines will be manufactured in Glasgow. 

In order to correct a misapprehension which appears to exist 
in the South, I wish to state that Glasgow is not in the North 
of England, but is situated in that wild and mountainous 
tract of land, to the North of England, which is called“ Scot- 
land“ on the map, but which is frequently referred to by war 
profiteers as iny grouse moor or my deer forest, N.B.” 

It may appear incredible that the wild red-haired and kilted 
savages of these remote parts may be taught the mechanical 
arts, but the Englishman's skill in this direction is proverbial. 


John W. Black. 
Glasgow, July 29th, 1990. 


[We plead guilty, and sue for mercy. Evidently there is still 
a Scotsman in Glasgow.—Eps. Erec. Rev.] 


LEGAL. 


MARCONI'S WIRELESS TELEGRAPH Co., LTD., v. HAMILTON. 


THIS case caine before Mr. Justice P. O. Lawrence in the 
Chancery Division on July 2th, when the defendant applied 
for an adjourninent. He said he had instructed solicitors and 
counsel, but on the previous afternoon he wag informed by 
his leading counsel that he had been called away and was 
unable to appear for him. He wished to have an adjournment 
in order to have the advantage of his counsel's presence. 

Mr. HawiILTON said Sir John Simon, K.C., had promised to 
take his brief, but he had been called away. 

Mr. Hodd said he communicated with junior counsel for Mr. 
Hamilton the previous day asking him whether the case should 
be adjourned on the ground that his leading counsel could not 
be present. He then learned that Sir John Simon had returned 
his brief. He added that since the defendant gave his under- 
taking he had written a long letter to the solicitors instructing 
him (the speaker), in which he asked them to communicate to 
every director of the company a letter, which in every respect 
broke the terms which he made in the undertaking. The coin— 
pany were not moving against him, but he would ask his 
Lordship to point out to him that he should refrain frorn 
writing to anybody connected with the case in that way. 

His Lorpsare informed Mr. Hamilton that he must not write 
or say anything at all to anybody, and he then adjourned tho 
case over the Long Vacation, 
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BUSINESS NOTES. 


Bankraptcy Proceedings.—C. J. T. Hayman, electrical 
eazineer, 76, Malvern Road, Leytonstone, lately carrying on busi- 
ness at 96, Woodhouse Road, Leytonstone, and 1, Goodmayes Road, 
Goximayes. —At a sitting of the London Bankraptoy Court, held on 
July 23rd, before Mr. Registrar Francke, this public examination 
was held. The debtor file his own p»tition on June 2nd, and has 
lodged accounts showing liabilities £221, azainst assets a bad 
book debt £85."  Qaestioned by Mr. Daniel Williams, Official 
Receiver, the debtor stated that he commenced business in January, 
1919, without capital, at 96, Woodhouse Road, Leytonstone. The 
business was successful, and with a view to extending it, Hayman 
Wood & Co., Ltd., was formed with acapital of £4,000in £1 shares, 
of which 827 were subscribed for in cash. In December last the com- 
pany took over the business and book debts in return for £1,60) in 
shares, 600 of which were allotted to a cash ereditor, and they also 
undertook to pay the other liabilities of the business, amounting to 
between £200 and £300. Witness was appointed managing 
director of the company at a salary of £500 a year. They agreed 
to purchase the lease of engineering works at Goodmayes, together 
with the plant, &c., for £5,500, payable by instalments, only one 
of which (£750) was paid. The business was continued at both 
premises until the end of last January, when the effects at 96, 
Woodhouse Road, were removed to Goodmayes, where the business 
was carried on until the end of March, when, through want of 
capital, it was closed. and the vendors took possession of the 
premises. Witness attributed his insolvency to the failure of the 
comp my to discharge his trade liabilities in accordance with its 
undertaking to doso. The examination was concluded. 

BERNARD ESMOND THOMAS, 12, Castle Meadbw, Norwich, 
electrical engineer. The following are creditors :— 


Cottram, A. L. ae .. £21 Morris, Wm., & Sons „ 488 
Attoe, George is a . . 42 Boyce, H. .. ice és oe 157 
Bordesley Electrical Co. Ws. AL Dickerson, G. B. .. T .. 151 
B. E. Co. fs zi .. 55 Eccles, F. T s ,. 100 
Caliender's Cable Co. . 46 Fux, W.F.. ws d . 652 
Dennes 4 Co., Ltd. - - 13 Garrod, R. E. ds m .. 291 
Duge, H. E., & Coo. .. 2l Hammond W.H. oii .. 52 
General Electric Co. .. . . 2153 Lancaster, W. 8. ze .. 106 
Hand & Co., R. B. “a M 23 Harris, H. T. m s . . 193 
Norwich Corporation  .. bx 89 Wellingham, T. A. on . 159 
Tyce, George T 85 .. 16 Wray, H. E. oe - — 151 
Times Electrical Co. 885 1a Sunderwall, W. H. M .. 114 
Stella Lamp Co. .. = .. 50 Dodson, John m s . 16 


WALTER HENRY MELLON, late trading as H. B. Wallis & Co, 
electrical engineer, 37, Elliott Road, Chiswick, Middlesex, late 43, 
Turnham Green Terrace, Chiswick, Middlesex. The following are 
creditors : — 
Fishman, S. Z, 


zm .. 414 Siemens Bros. Dynamo Works, 

General Electric Co., Ltd. .. 03 Ltd. xs et i» es 
Metropolitan-Vickers Electrical Wood, Milne, Ltd... ws .. 23 
Co., Ltd. ES m $4 Bell, Thos., & Co. .. a .. 8 
North British Rubber Co. .. 16 Nonchi, H. K., e 2s . 37 
Robertson, A. V., .. m .. 100 


A. R. MEGGETT, electrical engineer, 45, Thrumpton Lane, East 
Retford, Notta.— First meeting, August 9th: public examination, 
September 16th ; both at Lincoln. 


Birmingham Health Exhibition,—The name of the 


RaAwLPLUG Co. LTD.. should have been included among the list 
given last week of exhibitors who received the Bronze Medal. 


Company Liquidation. —HasrAM & STRETTON (BRISTOL), 
LTD.—Meeting to receive liquidator's report of the winding-up, 
August 30th, at 11, Windsor Place, Cardiff. All claims satisfied in 
full. This notice in no way affects the parent company of Haslam 
and Stretton, Ltd. 


Trade Aunouncements.— Owing to the growth of their 
business in the Midlands district, MES SRS. SIMPLEX CONDUITS, 
LTD , have opened a sales office at 41, Church Street, Birmingham. 
It is in charge of Messrs. Underwood & Westwood, who have been 
representing the company in this area for many years. 

Messrs. VICKERS, LTD., Broadway, London, S.W. 1, have opened 
a depôt for Wales and the South West of England at 43, Park 
Street, Bristol. 


Catalogues and Lists. — THE WiLsoN-Worr Enai- 
NEERING Co, Lro., Thornton Road, Bradford.—Leafists giving 
particulars of fractional horse-power motors. 

THE BRITISH ELECTRIC TRANSFORMER Co., LTD., 50, Oxford 
Street, W. 1.— Illustrated catalogue No. 36 8, together with price 
liat, printed in Spanish, and dealing with “Tricity " heating and 
cooking apparatus and Flamingo fires, A French edition will 
shortly be available. 

Messes. M. E. Du Bois & Co., 1, Guildhall Chambers, Basinghall 
S:reet, E OC.—Illustrated catalogue No. 2, and price list, dealing 
with " Calora" electrically-heated pillows, rugs, bandages, cloth- 
ing, &c. 

Messrs. F. & A. PARKINSON, LTD., Guiseley, Leeds.—lIllustrated 
catalogue No. 4, which. in addition to giving prices, states the 


number of weeks in which delivery can be made according to the 


type of motor selected. 

Tue CHLORIDE ELECTRICAL STORAGE Co., Lro., Clifton 
Junction, Manchester.—lIllustrated priced catalogue (S. L. I., Section 
XC) dealing with Exide batteries for starting, ignition, and 
lighting purposes ; & reduction on the prices quoted in the previous 
list is noted. 

. THe J. L. ErgcrBic Co, 30, Church Street, Birmingham. 
—Priced leaflat of the "Universal" clip for fixing C. T. S. lead- 
covered and armour-sheathed cables. 


Messes. Isaacson & Brown, LTD., 39. Furnival Street, Holborn, 
E. C. 1. — Illustrated priced leafist of the Bettalite " half-watt bowl 
fittings. 

Messeas. Fraser & CHALMERS ENGINEERING Works, Erith, 
Kent.— Illustrated publication No. 2,324, dealing with the No. 6 
table concentrator, which is claimed to possess a number of advan- 
tages, including the ability to effect à practical separation between 
two or more classes of mineral of differing specific gravities. 


Private Meeting.— LESTER & Brown, electrical engineers, 
Surbiton Road, Kingston, Surrey.—A meeting of the creditors of 
the above was held on July 30th, at the offices of Messrs. Wood- 
ham, Smith & Borradaile, solicitors, 5, Chancery Lane, W.C. It 
appeared that the business was carried on by Mr. Lester, who com- 
menced to trade at Surbiton Road about the beginning of the 
present year. The liabilities to the creditors were in the neigh- 
bourhood of £1,100. A few months ago the business was 
transferred to a limited company, which took over the assets and 
issued shares to the vendor. The assets acquired by the company 
were understood to consist of goodwill, fittings, &c., valued at 
about £600; furniture, &c., £500; stock, £150. together with the 
lease. A branch was opened at Nottingham. but that resulted in a 
considerable loss. The company was formed witha view to getting 
further oapital. The creditors were ficst called together some 
weeks ago, when Mr. Lester offered to deposit sharea in the company 
as security for the payment of the claims, Mr. Borradaile 
said that Mr. Lester could not attend the meeting owing to 
ill-health, and the best offer that could be made was a composition 
of 6s. 8d. in the £. That was the most that could be done. Mr. 
P. Houston (Messrs. Corfield & Cripwell) said that when the 
creditors were first called together they definitely refused 6s. in the 
£, and stated that they would not accept a less composition than 
10s. in the 2. There had been several adjournments, and the only 
increase was ls. 8d. in the £. Very little had been achieved by the 
adjournment. He added that he could not recommend his clients 
to accept 63. 8d. in the £, and he understood that none of the 
creditors would take leas than 10s. in the £. He pointed out that 
the debtor had transferred his assets to a company, and subee- 
quently had offered his creditors shares in that company a3 security 
for their claims. The so'icitor said that if the offer was not 
accepted the creditors would have to pursue their own remedies, 
and Mr. Houston rep'ied that other action would be taken. The 
meeting broke up without any resolution being passed, but two or 
three creditors stated that proceedings in bankruptcy would be 
commenced. The principal creditors are : — 


Pope's Electric Lamps ... £53 International Electric Co. £60 
Oriental Tube Co. ... . 60 Siemens Bros. Dynamo Wk3. 73 
Johnson & Phillips . . 457 Shenton, F. J. TT ... 120 
Stella Lamp Co., Ltd.. 370  Treloar & Co. aes *. 50 


Annual Outings.— On July 24th the empioycs of Messrs. 
BRipovuT & RaDcLirr, LTD., went for their annual holiday in the 
country. The party went by rail to Chesham, and thence by 
brakes to Cholesbury, near Tring. Lunch and tea were provided 
at the Half Mcon Hotel. Mr. N. Jones, representing the firm, 
occupied the chair at the luncheon. Mr.C. Evans proposed the 
toast. Prosperity to the Firm,” and Mr. Jones suitably responded. 
Bowls and quoits and a cricket match arranged with the local club 
occupied the afternoon. 

TAE UNION CABLE Co. held their annual outing on Saturday, 
July 24th, when a large number of the employés, both works and 
staff, spent the day at Southend-on-Sea, whither they travelled by 
charabancs. At the Maisonette Café they were received by Mr. 
J. Snow Huddleston (general manager) and Mra. Huddleston, Mr. 
F. W. Johns (secretary), Mr. Howitt Smith (works manager) and 
Mrs. Smith, and Mr. T. Johnstone (works foreman). During the 
luncheon selections were rendered by the band of the Union Cable 
Co.'s employés. Mr. Huddleston expressed his pleasure at the presence 
of so many of the company's employés, and hoped that it would be 
possible on the next occasion to arrange for the presence of every- 
one in the company's employ. On behalf of the management, he 
appreciated the manner in which the output of the works had 
grown, and he felt sure that, with the promise of increased 
supplies of raw materials, even the present records would be 
surpassed. On behalf of the works, Mr. Howitt Smith responded, 
and in thanking the management for their generosity in giving 
such an outing, assured them that it waa the wish of everyone 
present to see the Union Cable Co. make great progress. 


Annual Holidays.— The works and offices of Mxssns. 
ALLEN WEST & Co., LTD. Brighton, are closed until Monday 
morning, August 9th, for the summer holidays. Urgent corres- 
pondence is being dealt with. 

The works of MESSRS. CLEWORTH, WHEAL & Co., Castleton, 
Lancashire, will ba closed from Friday, August 13th, until the 
morning of Monday, August 30th, for the annual holidays, A staff 
will be in attendance for urgent business. 


Norwegian Cable Contracts.—It is stated that the 
Norwegian A.S. Skandinaviske Kabel og Gummifabrikker has just 
received two large orders for the supply of cable to the Telegraph 
Administration. and the Christiania Electricity Works. The two 


` contracts, which comprise 930 miles of single cable, have been 


allotted in competition with a number of foreign rivals, the 
Norwegian offers being from 10 to 20 per cent. lower than the 
prices quoted by the latter. In addition, the company is reported 
to have obtained orders for 217 miles of cable for Holland and the 
Datch Indies, and a number of small orders from England, 
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Book Notices.—‘ Journal of the Institution of Elec- 
trical Engineers.” Vol. LVIII, No. 292. June, 1920. London: 
E. & F. N. Spon, Ltd. Price 10s. 6d.—This issue contains the 
following papers :—'" Notes on Operating a By-Product Producer 
Gas Plant," by Mr. W. H. Patchell; " Production of Power from 
Blast Furnace Gas.“ by Mr. S. H. Fowles; The Electrical Equip- 
ment of Artisan Buildings" by Mr. L. Milne; ‘ Alternating- 
Current Track Circuiting," by Mr. L. H. Peter; The Effect of 
Shunted Resistance or Plug Leakage, on the Sparking Performance 
of an Electrical Ignition System," by Mr. G. E. Bairsto ; also the 
Report of the Earthing Sub-Committee of the Wiring Rules 
Committee, and the Chairman's (Mr. F. S. Grogan) Address to the 
East Midland Sub-Centre. 

A novel pocket-book for engineers, entitled The Engineering 
Inquiry," compiled by Mr. Tomey Thompson, will be published on 
Aug ust lOth, price 7s. 6d., by Messrs. J. W. Arrowsmith, Ltd., 
of Quay Street, Bristol. The volume specifies the complete 
information which engineering manufacturers and sellers need in 
inquiries from prospective buyers, and covers the bulk of mechanical 
and electrical producta and accessories. 

“Science Abstracts (A and B),“ Vol. XXIII, part 6, No. 270. 
June 30th, 1920. London: E. & F. N. Spon, Ltd. Price 28. 6d. 
each, post free. 

The July, 1920, Chloride Chronicle," No. 11, contains a number 
of interesting notes and commenta in addition to the illustrated 
articles. 

“ Abstracta of Papers in Scientific Transactions and Periodicals." 
New Series, No. 1. July, 1920. London: The Institution of Civil 
Engineers. 


Indnstrlal Connclis.—The District Industrial Council, 
No. 5 (West Midlands Area) has issued & schedule showing the 
duties to be performed by and the inclusive rates approved by 
the Council to be paid to the employés of the several electricity 
supply undertakings in the District as from June 14th, 1920. The 
undertakings have been olassified into three zones, of which Zone A 
inoludes Birmingham, Coventry, and the Shropshire, Worcestershire, 
aod Staffs. Electric Power Co. (Smethwick); Zone B covers the 
Midland Electric Corporation for Power Distribution, Ltd., Redditch, 
Rugby, Stoke-on-Trent, Shropshire, &c., Power Co. (Dudley), 
Stafford, Walsall, Wolverhampton, Worcester, and West Brom- 
wich; and Zone C includes the remaining undertakings in the 


area. 

For an electrical fitter and electrician, Grade 1, or a fitter-driver, 
the total minimum rates per hour, including all bonuses, are 2s. ld., 
28. ld., and 2s. repectively ; Grade 2, 1s. 104d., 1s. 104d., and 
ls. 94d. For an electrician's mate (over 22) the rates are ls. 73d., 
ls. 74d., and 1s. 64d. For an engine driver, Grade 1, or switch- 
board attendant, Grade 2, the rates are 18. 10d., 1s, 94d., and 18. 9d., 
plus extras (a), ld. as consideration for men working night work 
on rotating shifts where no spécific rate for night work already 
exists, and (5) ld. as consideration for men working Sundays on 
rotating shifts where no equivalent rate for Sunday work already 
exists, the extras applying to al) hours worked by such men. 

Regular night shifts and Sundays, it will be observed, do not 
rank as overtime, special provision being made to meet these cases. 
The schedule, which deals with 58 classes of employé, is dated 
July 21st, 1920. 


Australian Tramways and the Duty on Nalls.—An 
Australian newspaper says that should the proposed duty of 35 per 
cent. be imposed on steel rails, the extension of tramways in 
distant suburbs may be delayed. The Tramway Board has under 
consideration many schemes for extensions, and has represented to 
the Commonwealth Government that the present duty of 174 per 
cent. on grooved rails should not be increased until these rails are 
manufactured in Australia. The Board has intimated that it is 
anxious to co-operate in the encouragement of industries in 
Australia, but does not consider that a public utility should be 
hampered in ita operations because it is desired to increase duties 
for revenue purposes. 


The Liverpooi Dispute. —The strike of cable-jointers at 
Liverpool, Bootle, Birkenhead, and Wallasey was the subject 
of comment at the monthly meeting of the Wallasey Town Council, 
when the chairman of the Electricity Committee said that their 
men had gone out on strike claiming a higher rate of pay than 
that conceded by the Whitley Council, with all back pay and condi- 
tions of employment as from September 4th, 1919. The Electrical 
Trades Union had put forward a claim for increases for cable- 
jointers, on the ground that another class of men employed by 
installation or wiring contractors had obtained an increase. The 
fact that the Trade Union representatives on the Whitley Council had 
not demanded a meeting to consider the matter, indicated that the 
E.T.U. could not obtain the support of the other Unions for what 
was considered an unjust demand, While sympathising with the 
ratepayers who were being inconvenienced waiting for installations, 
the Committee felt it was not justified in breaking au agree- 
ment entered into with the full consent of allthe Unions until it 
had been considered by the Whitley Council, which was set up for 
the express purpose of adjusting legitimate claims, 


Patents and the Treaty of Peace.—In the London 
(a:ette of July 30th, the Board of Trade publishes the Patents 
(Treaty of Peace) Rules, 1920," which were to come into operation 
on July 19th, 1920. The Rules relate to assignments and licences 
in connection with restored patents, as well aa revisions of licences, 
the expropriation or sale of restored patents, &c. Schedules of fees 
and forms for applications are given, 


Winnipeg.— We have received from the Winnipeg Board 
of Trade a fat little book entitled "Facts About Winnipeg," 
wherein a good deal of information is given respecting the public 
authorities of the oity, ita schools, public parks, hospitals, the 
hydro-electric system and its finances, the new water supply, 
street rail ways, &c. 


“ Welco"" Prlzes.—MESSRS. WELCO PATENTS, LTD., of 
150, Alma Street, Birmingham, are offering a series of prizes for 
photographe which may be sent to them showing electrical switch- 
gear and apparatus mounted on their Welco patent fixing 
frames. For every such photograph sent in, whether they use it or 
not, they will award 2s. tid.; they will pay one guinea every week 
for the photograph selected for use in their advertisement appearing 
in the ELECTRICAL REVIEW; and, farther, an additional £5 per 
month will be awarded for the best photograph published in such 
advertisements in our pages during the month. 


Position of the German Electrical Engineering 
Industry.—According to'a Reuter Trade Service dispatch from 
Berlin, dated July 24th, an address on the present position of the 
German electrical engineering industry was given by Herr Henrich, 
manager of the Siemens-Schuckert works, to the members of the 
Workers’ Association of the German Electrical Engineering 
Industry, at their meeting in the Siemens building. 

Herr Henrich said: "In 1913 the German electrical industry 
occupied a prominent position both within our own borders and in 
the world, and it was responsible for 40 per cent. of the world's 
production. To-day the world position of the industry is deeply 
shaken, on account of the foreign, and particularly the American, 
competition which has sprung up in the interval, and all the more 
so as our inland production prices, in the present state of the 
exchange, are already above the market prices of the world, with 
the result that we are no longer capable of competing in foreign 
countries. Instead of the economic catastrophe which was feared 
in the autumn of 1918, there came, with a falling exchange and a 
growing inflation of prices, a disquieting rise, and the disenchant- 
ment followed overnight. Unemployment increased, orders fell 
off by 50 per cent. or more, and many electrical engineering works 
fouud themselves with no business at all. The market is dead. 
Such is the general position. Amongst the various branches of 
the industry the position is worst in the cable business, while the 
installation and small motor industry is in much the same state. 
In the incandescent lamp industry, provision has been made for an 
output of about 70,0C0,000 lamps. The export trade, taking before 
the war over 50 per cent. of the total production, has fallen to 
below 25 per cent., and there is now lively competition abroad. 
To-day there ia no electrical engineering firm that is not in the 
gravest financial difficulties, Many firms have already had to 
think of curtailing their activities. Since the beginning of the war, 
the production of the electrical engineering induatry had declined 
heavily ; during the war, because the factories were busy with war 
contracts which were mostly outside the ordinary scope of the 
electrical industry, and since the revolution because of the 
numerous strikes and the general unwillingness to work. 
According to a statistical return, there were 80 separate strikes in 
the Berlin metal industry during 1919, covering altogether 162 
days. In one of the Siemens works—an example which is typical 
of the electrical engineering industry—only 63 per cent. of the 
available working hours were worked. The works tallies show for 
the current business year a production of 2,250 kilograms per head, 
as against 4,400 kilograms before the war. On the other hand, the 
wages paid per kilogram of finished goods rose from 43 pfennigs 
to 2 marks in 1919, and are now reckoned at over 4 marks. Sharply- 
rising prices led to the dissatiefaction of the workers, because their 
wages and salaries did not rise in the same proportion. The sales 
prices, however, are governed by the cost of the materials, while 
cost of the necessary rubber, shellac, copper, &o., are absolutely 
dependent on the exchange," Herr Henrich concluded by saying 
that the rebuilding of the industry would never be successful 
unless the workers came to an understanding of the realities of the 
economic position. 


Engineering Wages.— The decision of the Industrial 
Court respecting the 6d. per hour demand is occasioning growing 
diacontent in various parts of the country. There is a desire to 
discontinue the Industrial Court method of dealing with such 
matters, and to return to the pre-war practice of settling wages by 
direct negotiations. The Labour correspondent of the Manchester 
Guardian writing on the subject, says :— 

„It seems probable that the employers will be no more willing 
thau the Industrial Court to grant & further advance, and there 
are, therefore, serious prospects of big disputes extending through- 
out the industries concerned. This, however, is not likely to occur 
for some time, as direct negotiations will have to be undertaken 
with the employers, and the Unions may even regard themselves 
as bound to give four months’ notice of termination of the present 
agreement before taking action. Such notice could in that case 
date from the day of the recent award and disputes could not occur 
until autumn. 

“Unrest is, however, so serious and general throughout all 
sections of the workers conoerned that it may be impossible to 
delay action so long. The continual failure of the engineering 
employers to come to terms with the Unions on any of the big 
questions of post-war conditions materially aggravates the present 
unrest and may lead to hasty action with or without the endorse- 
ment of Union executives.” 

According to another Press report, Mr. Tom Mann, of the 
Amalgamated Engineering Union, advises preparing for a severe 
struggle with the employers and the Government, without delay. 
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Developments at Kobe.—4A Tokio dispatch through 
Reuter's Trade Service states that a great scheme is under way for 
the improvement of Kobe. The rough estimate for the work is 
between 300,000,000 yen and 400,000,000 yen, with every possibility 
of a further increase as the work proceeds. More tram lines will 
be laid all over the city, and part of the hills behind the oity will 
be converted into residential quarters, mostly for the working 
classes, and a tramway system is to be laid across the hills to 
facilitate communication between these quarters and the city 
proper. The present Government railway is to be greatly 
improved, whether the system should be underground or overhead 
being still under discussion. The suburbe of the city will undergo 
great changes. Various private suburban electric companies are 
doing their utmost to secure official permission to bring their 
respective lines further into the city. Special quarters east of the 
river will be allotted to factories, 


Sweden.—The Aktiebolaget Zander och Ingestroem, of 
Stockholm (electrical engineers, &c.), isto increase its share capital 
from 1,000,000 kr. to 1,260,000 kr. by the transference of accumu- 
lated profits. — Reuter'* Trade Service. 


Dominioss Touring Exhibition.—The Department of 
Overseas Trade has issued a pamphlet in connection with this 
exhibition, which is bing organised with a view to pushing British 
manufactures in the principal cities of South Africa, New 
Zealand, Australia and Canada. The exhibition, which will consist 
of half-unit, or unit, shows at £126 per half-unit, or £210 per 
unit, will leave England early in 1921, and will travel for two 
years. We have already placed the scheme and its merits before 
our readers, and have commended it to the sympathetic and enter- 
prising attention of British manufacturers, so that all that now 
remains for us to do is to advise traders to apply to the Depart- 
ment (35, Old Queen Street, S.W. 1), for copies of this pamphlet, 
wherein are set out a good many particulars, accompanied by illus- 
trations of the proposed show-cases. A demonstration kinema 
lorry will acoompany the exhibition for the display of trade films 
in the places visited. 

Inquirles.—Makers of 2-ton pulley blocks marked 
" Record," and British agents for the Royal vacuum cleaner, are 
asked for. Makers of an all-British electric clothes-washing 
machine are asked for. 


Report on Brazil.—Brazil has wonderful and unlimited 
resources, and that fact often elicits the question : " Why is it, 
with all these resources, she has not made more progress in her 
export trade and internal development? In a report by Mr. E. 
Hambloch, Commercial Secretary to H.M. Embassy, Rio de 
Janeiro, the causes which impede production are summed up thus : 
"Leck of adequate transport facilities (the enormous territory 
occupied by Brazil must always be remembered) ; absence of a 
developed system of credits, especially in agricultural districts ; 
deficiency of technical education; onerous municipal and State 
imposts; and, in the northern districts, severe droughts.” Mr. 
Hambloch's report deals generally with the economio and 
financial conditions of Brazil for the year 1919, and we commend 
it to the study of those of our readers who are specially interested 
in the future of the great foreign markets where British traders 
have an opportunity for doing a greatly-increased business. It is 
obtainable at H.M. Stationery Office (Cmd. 840—6d. net) It 
reviews the natural resourees and the difficulties of development, 
deals briefly with legislative matters, transport facilities, and 
covers such trading pointe as imports and exports, internal trade, 
foreign trade, methods of trading, public utility companies, &c. 
In discussing methods of trading, the importance of carrying 
stocks of goods is referred to as follows :— 

"It is high time that British manufacturers should oonvinoe 
themselves of the imperative necessity of having stocks of 
machinery on the spot. In the past they appear to have refused 
almost entirely to admit this point of view. The average customer 
in this country will always buy on the spot, even if the machinery 
offered is not exactly what he requires, in preference to waiting 
for some months until his order can be executed. It is, therefore, 
essential that standard types of machinery should be stocked. 
British houses here have lost no inoonsiderable business in the 
past through not having goods in stock. Gas engines, for instance, 
are stocked by local Swies houses for account of the Swiss manu- 
facturers. These remarks apply to cities like Rio Janeiro and Sao 
Paulo, and it can, therefore, be imagined that they apply even more 
in such towns as Curityba, Porto Alegre, &c., where the farmers go 
into the towns at fixed intervals, and want to be able to buy at once 
such stocks of machinery, agricultural implements, &c., as they 
require in exchange very often for their produce. German stocks 
of electrical and agricultural machinery in this country enabled 
them to do a big business for a very long time after the outbreak of 
war in spite of the fact that they received no direct supplies from 
Germany.” 

Earlier in the report Mr. Hambloch reviews Germany’s trading 
position and activities in the country. He says, in the course of his 
remarks :— 

British goods have always enjoyed euch a splendid—and, be it 
said, well-deserved—reputation for high quality in Brazil that they 
may almost be said to have sold themselves. But the specious 
advantages of cheapness and long credits offered by our German 
competitors had begun, at the outbreak of war, to create a position 
for our own trade that might eventually have become serious, In 
a new country where accumulated capital and wealth hardly exist, 
the lure of cheapness and long credit must tell, and there are many 
cases where the Brazilian importer, who would have preferred to 
purchase a British article which he recognised as far superior and 


worth more money, was obliged to buy from Germany on account 
of the immediate advantages which he could obtain by so doing. 
There is, moreover, no phase of national industrial expansion in 
which the Germans did not interest themselves. They thus found 
themselves allied with the powerful industrialist class, alluded to 
elsewhere, and to important political people. British enterprise 
has also (perhaps more recently) interested itself in this branch of 
local internal trade (though it is almost impoasible to make any 
accurate estimate) to a much lésser extent. Certainly, as in so 
many other things, the Germans appear to be pursuing a deliberate 
polioy in this direction. There is one other point—an important 
one—which must be mentioned in connection with German trade 
with Brazil, and that isthe extraordinary knack which the German 
trader possessed of captivating, if not capturing Brazilian clients 
who visited Germany. There is ample testimony to this on all 
hands. There is no desire to imply that Brazilian traders visiting 
England were not well treated—they undoubtedly were; but the 
fact remains that the Brazilian visiting Germany was made to feel 
that he was singled out for attention. Quite apart from business, 
the smallest details for his personal comfort and well-being were 
thought out and arranged. It may appear a small point, but 
though the German is undoubtedly a bed psychologist in forming 
general estimates, he studied the psychology of his individual clients 
with care and with suocess.” 

It appears that the introduction of the Statutory List during the 
war was received with much derision by Germans and their friends 
in Brazil. But as time progressed, those who came to sooff' 
remained to admit its efficacy and to set about trying to evade its 
effects. The usual array of clocks and straw-men appeared and 
were dealt with as discovered. The real value of the list began to 
be felt from the moment that it was generally realised that it did 
not pay to have dealings with listed firms, But though the list 
did all that could reasonably have been expected of it, it was unable 
to uproot in a few years the German hold on commerce here which 
had been the work of many years, New channels of trade were, 
indeed, created, and it is to be hoped that many of them will remain 
permanently ; but if Germany herself is in a position to take 
advantage of the situation (and there seems much doubt on this 
point), she will find awaiting her in Brazil the old avenues of trade. 
a little ragged at the edges, and a little rougher than of old, but 
still existing." 

Municipal Corporations and Prices of Constructional 
Materials, —A number of the Metropolitan borough councils have 
been considering the increased prices of constructional materials 
where such prices are controlled by associations of manufacturers. 
It is cemplained that it is beooming more common on the issue of 
invitations to tender, to receive a series of quotations of identical 
amounts, merely a printed schedule frequently being submitted. 
The Westminster Council holds that the effect of the system is to 
stifle competition and the consumer is forced to pay arbitrarily 
fixed prices. It has communicated with the Board of Trade on the 
matter, asking it to take measures to stop the practice of price 
control by combinations of manufacturers. The Hammersmith and 
St. Marylebone Councils are among the authorities which have been 
recommended by their committees to support the action of West- 
minster. The action has resulted from the issue of advance notices 
respecting prices of stoneware pipes and cement by the Midland 
Pipe Association and the Cement Marketing Co., Ltd. 


The German in Beigium—Again.—A German corres- 
pondent at Antwerp, writing to a Frankfort newspaper on the 
interchange of trade between Belgium and Germany, states that a 
large quantity of goods from the latter country reaches Belgium 
by way of neutral countries, and frequently under a “ neutral flag." 
Even German machine tools, aluminium, cutlery, &c., are said to 
be shipped from England. A number of German merchant 
importers living in Belgium before the war, have been permitted 
by the Belgian Government to return, although it is known that 
they will devote themselves chiefly to the import of German goods. 
On the other hand, Belgian importers will only purchase German 
articles where the origin is not visible, " as the feeling among the 
Belgian population towards German producta must be considered as 
continuing hostile." Yet it is declared there is a market for 
Teutonic machinery of all kinds, metal boxes, electrical 
articles, &o. 


Australian Electrolytic Zinc Industry.—The Melbourne 
Age announced in June the official statement of the board of Electro- 
lytic Zinc, Ltd., that it was expected that within a few weeks the 
output of electrolytic zinc would be increased from 100 tons to 140 
tons per week by the use in portion of the large new plant ofan extra 
1.750 H. P. of electrical energy to be supplied to the Risdop works, 
Hobart, under arrangement with the Tasmanian Government. The 
construction of the first half of the new 100-ton zinc plant was 
being steadily advanced, and work on the buildings and plant for 
the treatment of by-products and the development of subsidiary 
industries was also proceeding. 

Reuter's Trade Service agent at Hobart reported, on July 30th, 
that the Electrolytic Zino Co. of Australia had absorbed the Mount 
Read Co., Ltd., in consideration of 350,000 ordinary fully- 
paid £1 shares of the Electrolytic Co. and the option to take up a 
further 150,000 cumulative participating preference shares of £1 
each at par. The former company proposes to increase its 
authorised capital to £2,500,000. The ore reserves of the Mount 
Read Co. are estimated to exceed 1,000,000 tons, and the capacity 
of the Electrolytic Co.’s plant is to be increased from 15 tons to 
100 tons daily. As a result of the amalgamation the Electrolytic 
Co. will be largely independent of the Broken Hill Mines for con- 
centrates. . The Electrolytic Co. has also taken over the option to 
purchase the Zeehan Smelting Works from the Government, 
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Wages of Railway Electrical Workers.—The claim of 
the National Union of Railwaymen for an increase of 1d. an hour 
on the pre-war rate, plus the recent 68. ad vance, the 33s. 6d. a 
week, and the 124 per cent, war wage, for men employed in tho 
electrical power and sub-stations belonging to the controlled 
railways of Great Britain, has not been approved by the Industrial 
Court. , 

The Court accepts the contention of the companies that the 
existing rates and conditions of service instituted for the London 
district be confirmed, and that the rates obtaining in London should 
be extended to similar grades of workers in the country, less 10 per 
cent., except in the cases of Glasgow, Liverpool, and Manchester, 
where the rates would be 5 per cent. lesa than in London. 

For the stations which supply railway workshops with lighting 
power, the Court decided that the conditions of service shall be the 
same as those obtaining in the workshops of which the power 
stations virtually form a part. The decision is to have effect on 
and after December lst next.— Zhe Times. 


Electric Conduits for Cuba.—A Cuba company is 
desirous of promptly receiving from British manufacturers quota- 
tions for black enamelled ridged conduits in 10-ft. lengths, 
diameters from 1 in, rising by 1 in. to 11 in. and then by 
4 in. to 4 in. The quotations should be based on delivery 
c.i.f. Havana. Quotations are desired for four car load lots 
of j-in. conduits, and two car load lots of each of the other 
sizes. The company is stated to be an important concern pre- 
disposed towards British goods. This would appear to present a 
very favourable opportunity for the introduction of British-made 
fittings. Manufacturers may obtain the name and address of the 
inquirer from the D.O.T. in London. 


For Saie.—West Hartlepool Corporation Electricity 
Department invites offers for one Hall's compound vertical feed 
pump, one Nichol's single-cylinder ditto., one water softener, 
various valves, steam pipes. and one Green's economiser. See our 
advertisement payes to-day. 


Cable Workers. — WAGdES. — Six Unions are taking a 
ballot of cable workers on the question of enforcing the claim for 
an advance in wages of 15s. a week for all workers aged 18 and 
over, and 7s. 6d. under 18, with a guarantee for pieceworkers. The 
Cablemakers’ Association, following meetings of the Industrial 
Council, made what is described as a final offer of a further war 
advance of 6s. per week to male workers of 18 and over, and an 
increase of the minimum for women of 18 and over from 41s. to 
43s. The ballot papors state that the offer, in the opinion of the 
affiliated societies, is wholly unsatisfactory." — The Times. 


LIGHTING AND POWER NOTES. 


Aldershot.—Loan SANCTIONED.— The Urban District 
Council has received sanction to a loan of £7,000 for new feeders, 


Birkenhead.—LoaN SAN CTIONED.— The Town Council 
has received sanction toa loan of £20,000 for mains and services, 
and £12,500 for meters. 


Bolton.— EX TENSTONS.— The borough electrical engineer 
has reported on a suggestion by the Electricity Commission that 
Back- o'-th'-Bank generating station should be laid out for a plant 
capacity of 46,000 Kw. Extensions would be required to buildings 
and to generating, boiler house, and condensing plant. The 
Electricity Commission approved his scheme and requested the 
Finance Committee to apply for sanction to borrow £497.000 for 
extensions, in addition to £374,379 for extensions to plant and 
buildings now in hand. 


Coventry.— PAN r INSURANCE. — The manager has 
reported upon the present value of the boilers and economisers at 
the generating station, and suggests that the insurance should be 
considerably increased. It was decided that the total insured value 
of the plant be increased from £89,000 to £141,500, and that in 
addition a further cover, to the extent of £10,000, be ob'a/ned by 
means of a floating policy. With regard to extensions, tenu: rs have 
been invited for the erection of offices at the Sandy Lane station. 


Haslingden.— BULX SUPPLY. — The agreement for a 
bulk supply from Accrington is to be renewed upon revised terms 
under which the cost is considerably increased. . 


Japan.—The Fuji Water Power Co. has decided to 
amalgamate the Shiratakigawa Water Co., the Soko Water Power 
Co., and the Tsukui Electric Co., which own their plant and wires 
within the Fuji zone of supply. When this amalgamation is 
accomplished, the company will enlarge its business possibilities 
by erecting a big transformer station at Kozu.—Reuter’s Trade 
Service, 


Liverpool,.—ExPENDITURE.— The Secretary of the Elec- 
tricity Commission has forwarded to the Corporation sanction to 
borrow £115,000 for purposes of the electricity undertaking. Of 
this sum, £100,000 is for plant and foundations, and £15,000 for 
cooling towers and foundations at the Lister Drive power station. 


Further large expenditure on the city's electrical undertaking are 
contemplated, and on the recommendation of the Tramways and 
Electric Power and Lighting Committee, it has been decided that 
app'ieation be made for sanction to extension of the generating 
plant at Lister Drive power station, and borrowing powers to the 
extent of £115,000 for additional generating plant, and £200,000 
for extensions of electric mains. 


London.—StT. Pancras.—Mains extensions at a cost of 
£592 have been sanctioned. 

Messrs. Bruce Peebles & Co. quoted £7,250 per set for two motor 
converters for the Regent’s Park station. This is an increase of 
£900 per set on their contract price for similar plant ordered for 
the proposed new sub-station in Prince of Wales Road in the 
previous March. The quotation was not accepted, but there are 
two similar sets on order for the proposed new sub-station, one of 
which is a spare set. It will, therefore, be installed at the Regent's 
Park station to serve the present needs. Tenders are to be invited 
for two new boilers for the King's Road station. The chairman of 
the Electricity Committee (Alderman F. L. Combes) has been 
appointed as the Council's representative on the executive oom- 
mittee of the Conference of Local Authorities owning electricity 
undertakings in Greater London. 


Malveru.—MaiNs ExTENSIONS. Subject to a loan being 
secured, the Urban District Council has decided to extend the mains 
to West Malvern at an estimated cost of £4,500, on condition that 
guarantees are given representing 7 per oent. on the outlay for 
five years. 


Pontefract.—PRovisioNAL ORDER. — The Rural District 
Council has received notice of the intention of the Electrical Dis- 
tribution of Yorkshire, Ltd., to apply for a provisional order to 
supply electricity in the district. 


Portrosh,—J.0ans.—The Urban Council having applied 
to the Local Government Board for Ireland for sanction for loans 
towards, among other things, constructing electricity supply works, 
Mr. A. D. Price, one of the Board's engineering inspectors, has 
been appointed to hold the usual official inquiry. 


Shrewsbory.— YEAR'’8 WonkiNG.—The total income 
from the electricity undertaking for the year ended March 31st 
last was £16,821 ; working expenses were £12,617, leaving a gross 
profit of £4,203. After payment of £777 for interest on loans and 
£2,711 for sinking fund charges, there was a net profit of £713. 

LoaAN.—The Town Council has applied for a loan of £4,000 for 
mains, services, and retrospective expenditure. 


Stafford.— EXTENsIoNs.—Extensions involving an esti- 
mated expenditure of £80,000 are to be carried out at the electricity 
works. Tenders for brickwork and the erection of a new boiler 
house and extensions to the power atation have been accepted. 


Sudbury.— NEW SrATION.—There was a large attendance 
on July 23rd at a public meeting in connection with an electricity 
project for the town. The Mayor (Alderman H. Alston), who 
presided, on behalf of the Town Council and the inhabitants, gave 
the undertaking his benison. Mr. Napier Prentice, A. I. E. E., said 
Sudbury was & town where cheap power was essential if they were 
tocarry on their present industries with success, and encourage 
others to come amongst them. The want of this power made not 
a few industries go north. What the company wauted was the 
good will of the inhabitants, whom they asked to allow the tope of 
their houses to be used for the carrying of wires. They had, of 
course, the right to object, but in that case application might be 
made to Parliament to pull the streets about for the laying of 
cables. That would be very expensive, and increase the cost of 
power and light. They had bought the necessary land for a power 
house. and intended to start & supply as soon as possible. Mr. C. H. 
Wordingham, C.B.E., Past-Preaident of the Institution of Electrical 
Engineers, pointed out that there were great advantages in & com- 
pany undertaking the supply in a small town, especially where 
the business was to a very large extent speculative, for & munici- 
pality could not stand the loss of a new undertaking in its initial 
stages. The company was prepared to place at the disposal of the 
town for this scheme the technical and commercial knowledge and 
ability, which & municipality could not afford to pay for. Mr. 
P. C. N. Peddar, chairman of the company, in the course of his 
remarks, said that 23 or 24 years ago, he and Mr. Prentice 
established a company in Stowmarket, where he thought there 
was hardly a man to-day who would not thank them for what they 
did. They did not depreciate the gas shares, and some of the 
largest consumers of electricity were gas shareholders, 


Tunbridge Wells.— LoaN. —The Town Council has 
decided to apply for a loan of £1,500 for two superheaters, &o., 
for the electricity worka. 


Walsall.—Mains ExTENsIONS.— The Electric Supply 
and Housing Committee recommends that electric lighting be 
provided for the whole of the houses to be erected at Blakenall ; 
that an expenditure of £3,935 be authorised for the necessary 
distributors, &c. ; and further. that mains be extended at an eati- 
mated cost of £1,565, and that the Council authorise a further 
expenditure estimated at £5,000 for necessary feeders, Kc. The 
Mayor (Councillor H. H. Tucker) said he was alarmed at the 
expense involved, amounting to nearly £17,000, whilst the estimated 
income was only & 1, 400 per year. 
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Woiverhampton.—On the invitation of the chairman of 
the Corporation Electricity Committee (Councillor Thompson), the 
members of the Town Council on Thursday last week paid a visit to 
the Corporation electricity generating station at Commercial Road. 
Very extensive additions have been made to the station, and a con- 
siderable amount of constructional work has also been carried 
out recently. These alterations were fully described in our 
last issue. A numerous company assembled, and after a tour 
of the works, the members of the Council congregated in 
the offices. Here Sir Charles Mander, who was chairman of the 
Electricity Committee when the works were opened by Lord 
Kelvin in 1894, proposed a vote of thanks to the chairman. He 
mentioned that the capacity of the plant at that date. was a meer 
700 H.P., while at the present moment it was 30,000 H.P. Councillor 
Thompson, responding, thanked the Council for the support it 
had given to the Electricity Committee. At the moment, he said, 
the plant could produce about twice as much power as it was 
doing, and if the use of electric power grew,as hethought it would, 
they would soon want a works as big again. The plant had cost 
three quarters of a million, of which a quarter of a million had 
been written off. Mr. 8. T. Allen (borough electrical engineer) 
said he was very optimistic about the future of the works. If 
there was one thing about Wolverhampton that he would like to 
condemn, it was the spirit of pessimism that was shown in some 
quarters. He was proud of the town, and saw great possibilities 
ahead. Wolverhampton was attractive to new industries, and 
possessed all the advantages of Birmingham and the Black Country 
without any of their disadvantages. Mr. Allen, in closing, paid a 
fitting tribute to his staff. 


Wrexham.— Loan.—An inquiry was held on July 27th 
respecting the application of the Town Council for a loan of 
£17,260 for a boiler, economiser, buildings, water softener, «c. 


TRAMWAY AND RAILWAY NOTES. 


Brazii.—Ramway ELECTRIFICATION.— After prolonged 
negotiations, the Paulista Railway Co. has placed an order with an 


American company for the electrification of part of its system, says. 


The Times Trade Supplement. 


Continental.— SPpAIN.— Lisbon is again without a tram- 
way service, owing to a dispute between the Municipal Counoil and 
the company. 


Croydon.— Fare Revision.—The revised fares on the 
Corporation tramway system will allow a passenger to travel a 
distance of 1 mile for ld. 


Dublin BrEakoown.—A serious interruption of the 
electric tramway system occurred one morning last week through 
a breakdown of the overhead wires. 


East Ham.— IL OAN SancrioNep.—The Town Council has 
received sanction to a loan of £8 373 for the purchase of equipments 
for 10 new tramcars, 


Electric Vehicles.—The Ilford Urban District Council 


has received sanction to a loan of £8,500 for the provision of electric 
vehicles for refuse collection. 


Halifax.—FanRrE INcREASE.—The Tramways Committee 
has recommended an increase in the tramway fares. It is proposed 
to charge 11d. for the first mile on the routes radiating from the 
centre of the town, though existing 2d. stages will remain unaltered, 
Stages outside the town will be increased 100 per cent. on 
pre-war rates, and motor-’bus fares by 50 per cent. on existing rates, 
The changes are subject to sanction by the Corporation, and the 
Corporation Bill receiving the Royal Assent. 


Japav.— RAILWAY ELEcTRIFIcATION.—The Department 
of Railways, which has planned the erection of a power station at 
A kabene, will use the power generated to operate electric trains on 
several sections radiating from Tokio. At Yokokawa, near 
Karuizswa, the Department plans to erect a water-power station. 
— Heuter's Trade Service, Tokio. 


Leeds,.—YEaAB's WorkinG.—The annual report on the 
city tramway undertaking for the year ended March 31st last, 
sbows that the receipts amounted to £876,527, an increase of 
£ 153,493 on the previous year, the earnings per car-mile averaging 
21°28d., compared with 18°95d. Working expenses amounted to 
£ 606.347, an increase of £184,938. After providing for interest on 
loans. redemption fund, &o., the net surplus profit of £83,758, com- 
pared with £90,000 last year, was transferred to the relief of the 
rates, the amount utilised in this manner to date being £1,376,776. 
Traffic expenses increased by £90,815, and general expenses by 
£14,712; general repairs and maintenance increased by £58,733, 
permanent-way repairs have cost £28,199 more than last year. 
Heavy expenditure was rendered necessary, owing to overdue 
renewals of track. The extra cost under the heading of "cars" 
was £22,708 ; 30 extra cars were placed in service during the year. 
The increase in power expenses amounted to £18,322; cost of 
energy generated was £61,783, or 126d. per D.C. KW. - hour, and 
1] 03d. per A.C. and D.C. KW.-hour; cost of energy purchased was 
4 39,494, or 1°13d. and 0°99d. Amount of D.C. generated at 500 
volts was 224,410 Kw.-hours; A.C. generated at 6,600 voits, 
13,378,300 Kw.-hours; A.C. purchased at 6,600 volts, 9,517,999 


* 


KW.-hours. Coal consumed amounted to 18,924 tons, or 3'116 Ib. 
per unit generated. The number of passengers carried increased 
by 16,314,061 to 136,567,011. During the year the parcels depart- 
ment grew considerably ; 183,676 parcels were dealt with, compared 
with 39,032 last year. The number of passengers carried on the 
railless traction section of the undertaking was 1,047,541; the 
receipts were £11,510, against £9,304 last year, and the working 
expenses totalled £9,878, or 13'36d. per car-mile. 


Liverpool. — oan SaNcTIONED. — Sanction has been 
received by the Corporation from the Ministry of Transport, for the 
borrowing of £18,350 for the purchase of the Liverpool and Prescot 
light electric railway undertaking. The amount is to be repaid 
within 30 years. 

ACCIDENT.—Two point cleaners were knocked down and seriously 
injured by a light electric train outside the Exchange station on 
July 30th. One man was pinned under the train, and two hours. 
elapsed before the coach was raised and he could be released. 


London.—L.C.C. Farge Revisron.—Subject to the 
approval of the Ministry of Transport, the London County Council 
has adopted a new maximum scale of tramway fares. The ld. 
fare distance will be reduced from 12 miles to O' mile, 
converting the present ld. fare into 11d. The deficiency on the 
tramway undertaking this year may exceed £1,000,000. The 
increases will not be put into operation before September 25th. 

EAST HAM.—The Medical Officer of Health reports that the 
overcrowding on the District Railway causes & good deal of ill- 
health in the borough.— The Times. 


Manchester.—Wonxs CoMMITTEE.—À mass meeting of 
tramway depót workers in Manchester decided to set up & Works 
Committee representing the three depóts in the city, and having 
power to appoint shop stewards, who in turn will have power to 
deal with petty grievances. They will exercise no executive 
powers beyond interviewing the depot foremen. By this means it 
is hoped to bring about a greater degree of contentment amongst 
the men, Any grievance which cannot be settled between the 
shop steward and the foreman will be brought by the district 
secretary before the management in the usual way. 


Middlesbrough, — ExTEN&IONS.— The Corporation has 
again rejected the suggestion that a conference should be held 
with Stockton and Thornaby, with the object of establishing a 
joint control of tramways in the respective areas (to be taken over 
shortly from the Imperial Tramways Co.). Speaking recently, the 
Mayor of Middlesbrough (Councillor E. Spence) said he believed 
the town would have to subsidise the tramway system when it 
got it. : 

A Sub-Committee of the Tramways Committee has been appointed 
to consider various sites for a depót, and the tramway manager 
and the borough engineer have been instructed to oonsider the 
planning of future tramway routes consequent upon the develop- 
ment of the town. 


Motor- Bus Taxation.—The Ministry of Transport has 
given an important decision on the subject of damage to roads by 
motor-'bus traffic. Three local authorities in South Durham—the 
Darlington Rural Council,the Auckland Rural Council, and the 
Shildon Urban Council—granted permission to the United Auto- 
mobile Services, Ltd., which has arranged an extensive service of 
omnibuses in the area, to run over new routes on payment of 2d. 
per bus-mile. The company appealed to the Ministry against the 
impost, on the ground that it was unjustifiable. The Ministry 
has decided, after hearing the evidence of both sides, that the 
charge of 2d. per 'bus-mile is a reasonable one, and. must be paid 
pending the passing of legislation authorising the taxation of 
motor vehicles, when the question will be reviewed as from the 
beginning of the present year.— Birmingham Post, 


Newport (Mon.) .—SrRIKE.— The strike of tramway 
permanent-way men extended on July 28th to the power station 
employés; the cara are not running, and the town is without 
electricity supply. The permanent-way men ask for 2s. 1d. per hour. 
The Mayor has repzated his promise of a conference if the men 
resume work. 


Newcastle-upon-Tyne,.—The Minister of Transport has 
extended until August, 1921, the time limited by Sec. 7 of the 
Newcastle-upon-Tyne Corporation Act for the completion of 
tramways. 


St. Helens. — Fare  INcREASE.— The Minister of 
Transport has issued an interim order authorising the modification 
of the statutory charges in reapect of the tramways. As a conse- 
quence, the Tramways Commission has given notice of a general 
increase of fares, one basis of which is a rate of 14d. per mile, or 
part of a mile, with a slight concession to passengers travelling 
four miles or more. 

Loan.—The Minister of Transport has sanctioned the borrowing 
of £2,500 by the Tramways Committee for the purchase of top 
covers for four tramway cars. At present none of the tramcars ' 
have top covers, due mainly to the lowness of the bridges on certain 
of the routes, 


Venezuela. — EXTENSIONS.—The tramways of Maracaibo 
have been sold to a syndicate composed mostly of United States 
financiers. The purpose is to extend and improve the existing 
system, says 7/e Times Trade Supplement, 


York,.— FARE INcREASE.— The costs of working the 
tramway undertaking are growing to such an extent that the 


Committee proposes to apply for power to charge a universal 
2d. fare, except with respect to special cars. 
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France, — INTERNATIONAL COMMUNICATION. — At the 
instance of the Communications Section of the Supreme Economic 
Council, a Conference, says the Manchester Guardia u, has been held in 
Paris of postal, telegraph, radio-telegraph, and railway experts of 
various European countries for the purpose of improving communi- 
cations as a help in the economic reconstruction of Europe. The 
Telegraph Sub-Committee decided upon a list of additional inter- 
national telegraph lines, and reached agreement as to degree of 
urgency attaching to each. It is expected that the arrangements will 
result in considerable improvement in the telegraph service between 
Western and South-eastern Europe. In considering facilities 
available for wireless communication between European countries 
and the possibility of increasing them, the Radio-telegraph Sub- 
Committee expressed the opinion that within the limits of Europe 
radio-telegraphy should be regarded as an extension of the ordinary 
telegraph system, and used interchangeably with it according to 
the needs of the moment, and at the same rate, senders being given 
the option of objecting to this course by marking their telegrams 


fil“ (meaning wire). At the instance of the British delegates, 


however, the right was reserved to any two countries to make other 
arrangements regarding wireless communication between them- 
selves when this could be done without affecting the interests of 
other administrations. Certain suggested alterations in inter- 
national wireless regulations were also considered. 

TELEGRAPHIC PHOTOGRAPHY.—T wo machines for transmitting 
photographs or autograph writing “by telephone" have been ordered 
by the Italian Government from M. Belin, a French scientist. They 
will be used for instantaneous reproductions of handwriting 
between Milan and Rome. The French Government has also 
ordered two similar machines for experimental purposes. The 
device weighs 20 lb., and can be fitted on any telephone.— Daily 


Ma. 


Germany.—New CAnLE.—In order to make telegraphic 
and telephonic communication with Eest Prussia independent of 
Poland, a cable has been laid between East Prussia and the Pome- 
ranian Coast, and will be ready for use about the 4th prox. The 
cable, which begins at Lebal (Pomerania) and ends at Tenkitten 
ser Prussia) is 170 kilometres in length.—Reuter’s Trade Service, 

rlin. 


North Borneo. — WIRELESS TELEGRAPHY.—At the half- 
yearly meeting of the British North Borneo (Chartered) Co., held in 
London last week, Sir West Ridgeway (president, in the chair) 
is reported by The Times to have said that the wireless system was 
working most efficiently. Uninterrupted communication was 
maintained between all the stations throughout the year 1919, 
except for a day and a half, when the Sandakan station was closed 
for transmission. Public messages for 1919 showed an increase of 
33 per cent. on the figure for 1917, and 16 per cent. on that for 
1918. The inauguration of a wireless service between Jesselton 
and Sarawak had been followed by the establishment of regular 
b dieron communication between North Borneo and the Philippine 
Islands. 


Private Wireless Installations.— Messrs. R. S. Dalgliesh, 
Ltd., coal exporters and shipowners, Newcastle-on-Tyne, have been 
refused permission to install a private wireless set for communi- 
cation with their ships. The Post Office says that an adequate 
system of coast stations is in existence. and that the station at 
Cullercoate serves shipping using the Tyne. Private stations, the 
Post Office adds, would entail heavy loss to the State by the with- 
drawal of traffic from State-owned wireless stations, and would 
cause great confusion and interference. Daily Mail. 


Ships’ WIreless.— NEW RULES.— The Merchant Shipping 
(Wireless Telegraphy) Act, 1919, and the rules made by the Board 
of Trade thereunder, and dated July 15th, have been published 
(price 3d.), and will, says the Board of Trade Journal, come into 
operation on September lat next, as regards vessels registered in the 
United Kingdom. The Act and the Rules will apply to other ships 
trading to ports in the United Kingdom on December Ist, 1920, as 
provided in Sec. 2 of the Act. This means that after December Ist, 
1920, all passenger steamers and all cargo steamers of 1,600 tons 
gross, and upwards, whether British or foreign, which come to this 
country will be required to be fitted with a wireless telegraph 
installation and provided with operators and watchers in accordance 
with the Rules. 


South Amerlca.— New WIRELESS STATION.—The Argen- 
tine Government has issued a decree allowing the Marconi Wireless 
Co., as stated in our pages some months ago, to install a high- 
powered wireless station to be used exclusively for communication 
between the Argentine and Great Britain.—Reuter's Trade Service, 
Buenos Ayres, 


The Telegraph Service —Sunpbay TELEGRAMS.—The 
second reading of the Postmaster-General's Bill to sanction 
increases in postal and telegraph charges not included in the 
Budget, was agreed to in the Houss of Commons on July 28th. It 
was explained that telegraph clerks being paid time and-a-half for 
Sunday duty, it was proposed to charge 6d. extra for Sunday, 
Good Friday, and Christmas Day telegrams. 

GOVERNMENT TELEGRAMS.—In reply to a question in the House 
of Commons last week, the P.M.G. explained that during 1919. the 
number of telegrams exchanged between the United Kingdom and 
India was 629,571, of which 71,142, or 11°3 per cent., were Govern- 
ment messages. They did not necessarily have priority over private 
telegrams, only in urgent cases. If sent by acompany, he imagined 
such telegrams would be paid for at the ordinary rates, 


. station. 


CONTRACTS OPEN AND CLOSED. 
(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW, in which the ‘ Official 
Notice” appeared, 


OPEN. 


Australia. — Commonwealth Government. November 
24th. Protected cable terminals and cable distribution boxes. 
Specifications Ko., will be available at Australia House, Strand. 
W.C.— Reuter's Trade Service. (Brisbane). 


Belglum.— August 11th. The Société Nationale des 
Chemins de Fer Vicinaux, of Brussels (48, Rue Montoyer, Service 
Electriques). Armoured underground cables required (1) for the 
Brussels-Haecht line and (2) for the Gilly-Hansart line. 

August lith. The Belgian State Railway authorities, at La 
Salle de la Madeleine, Brussels, are inviting tenders for the supply 
of 36 lots of material required in connection with the Stone electric 
train lighting eystem. 


Birmingham. — September 1st. Salvage Committee. 
Two 100.KW., 410-v., D.C., compound-wound, steam-driven gen- 
erating sets, complete with surface condenser and switchboard. 
(July 30th.) 


Blackpool.—August 27th. Corporation. Two water-tube 
bo'lers, superheaters, economisers, stokers, &c.; two sets of induced 
draught plant; coal conveying, &o., plant. (July 16th.) 


Bradford, — September 9th. Electricity Committee. 
Contract B. 159. No. 4 boiler house and equipment, including 
buildings, water-tube boilers, economisers, induced draught plant, 
feed pumps coal-handling plant and piping systems. (See tbis 
issue. 


Bridgwater. — August 10th. Town Council Electric 


Light Installation, Town Hall and Municipal Buildings. Borough 


Surveyor. (Returnable deposit of £2 2s.) 


Chitle.— February, 1921. The Chilean Legation at Paris 
(23, Avenue du Bois de Boulogne) is asking for tenders for the 
supply and installation of electric power in the first zone of the 
Chilean railways. Sealed tenders are returnable before February lst. 


1921. 


Edinburgh. — September 6th. Electricity Department. 
Converting plant for Portobello generating station and sub- station. 
Specification No. 26. (See this issue.) 


Grimsby.— August 12th. Electricity Department. Two 
water-tube boilers, economisers, fittings, fans, chimneys, &c. ; one 
i at aaa turbo-alternator and condensing plant. 

y 2n 


Manchester. — August 13th. Electricity Committee. 

One each 75-ton and 15-ton electric cranes for Barton power 
(July 23rd.) 

August 30th. Electricity Committee. Barton power station: 
Cable manufacture and laying 33,000-volt, 3-phase trunk feeders 
(26 miles), pilot cables (104 miles), telephoue cables (19 miles). 
Specification B. 7. (See this issue.) 

September 20th. Electricity Committee. Six 33,000-volt, 19.500 
K.V.A., 3-phase statio transformers, house service and testing trans- 
formers. (See this issue.) 


Portsmonth.— August 17th. Tramways Committee. 
Stores for twelve months, including insulating materials, overhead 
line equipment, &c. (July 30th.) 

August 25th. Electric Lighting Committee. One 4,000-Kw. 
turbo-alternator ; two water-tube boilers, each of 30,000 lb. per 
hour capacity. (July 30th.) 


Uganda. December 20th. Government of the Uganda 
Protectorate. Tenders invited for a concession of a portion of the 
Ripon Falls of the Nile. See this column in our issue of Jaly 30th. 


Warrington.— August 10th. Electricity and Tramways 
Committee. Coal elevator and conveyor. (July 9th.) 

September 7th. Electricity and Tramways Committee. Surface 
condensing plant. (See this issue.) 


CLOSED. 


Belginm.—A new feature of the electric cable business 
in Belgium was the receipt last week of a tender from a Spanish 
company for the supply of cables to the municipal authorities of 
Schaerbeek, Brussels. The lowest bids, however, came from 
Belgian concerns. 

Folkestone.— Electricity Committee :— 

Electric light installation.—North and Sidney Street Schools; Webster 

and Son, £181. 


Great Yarmouth.—We have received the following list 
of tenders submitted for the electrical installation at Grundy’s Net 
Works, Great Yarmouth :— 


Mann, Egerton& Co. .. - as T oo 4747 
Wembly Heating Co. .. e s as v 698 
Bower & Barr ee ee ee oe ee ee 560 


Cunningham, Ltd. * v» a s 5 
Gray & Palmer (accepted) .. "E zs „ 460 
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Liverpool.—Tramways, Electric Power and Lighting 
Committee. Accepted :— 
Satton Heath and Lea Green Collieries Co., Ltd., for a minimum quantity 
of 60,000 tons of steam slack to the Lister Drive electric power station 
The Corporation has accepted the offer of the Hammersmith 
Borough Council to purchase a 2,000-kw. generating set at Lister 
Drive power station, for £3,500. Messrs, Madden, McKee, Ltd., 
have bought from the Corporation the other 2,000-Kw. Westing- 
house generating set from the same station at £2,300. 
Electricity Committee. Recommended :— 


Transformers to the extent of 10,000 xw, during the next 12 months.— 
British Electric Transformer Co., Ltd. E 


London.— Sr. MARYLEBONE.—Electricity Committee. 
Recommended. Plant extension scheme 


Boilers and high-pressure steam piping— 
Babcock & Wilcox, Ltd... es i 
Aiton & Co., Ltd. (recommended) 


Feed water tanks. 
Whessoe Foundry and Engineering Co., Ltd.—Two boiler feed tanks, 
£2,290; and two hot well tanks, 2818. Recommended.) 


£8,380 
7,737 


Monaghan.— Accepted.—Electric lighting installation at 
St. MoCartan's Cathedral, McCartan's Seminary, and at the resi- 
dence of the Bishop of Clogber.—J. J. Woods. 


Stafford,—Town Council. Accepted :— 


Brickwork in connection with the electricity works extensions, £1,610.— 
Poulton & 8on. : 

Erection of new boiler house and the extension of the existing power 
station, £5,104.—Blair & Lyell. 


Wolverhampton.— Town Council. Accepted :— 


T wo oil switohes, &c., £700.—A. Reyrolle & Co., Ltd. : 
Bight. Miele deck tramcars, £14,781.— Brush Electrical Engineering 


Three double-deck tramoar bodies, £6,462.—English Electric Co., Ltd. 
Sixteen 2494 motors for use on the tramcars, £5,076.— British Thomson. 
Houston Co., Ltd. 


NOTES. 


Electrical Supplies in South Africa. — The S.A. and 
Mining and Engineering Journal for July 10th, states: Dealers 
advise that electrical materials are now coming in fairly freely, 
more particularly fittings, which are very welcome after the late 
acute shortage. Wood blocks, which have aleo been in great 
demand recently, are also coming in plentifully. Notwithstanding 
the influx of electrical goods. it is not expected that prices will 
secede, but rather, in view of the numerous uncompleted orders on 
hand. that prices will go even higher. As & matter of fact. the 
past week has witnessed a rise generally in electrical goods. 
Lamps are now 27s., 288. ; lampholders, ceiling roses and adaptors, 
being practically unprocurable, are unquotable." i 


Electricity Supply Districts.—In view of the numerous 
applications received by the Electricity Commissioners for maps of 
the Electricity Districts already provisionally determined by them, 
arrangements have been made whereby copies can be supplied to 
those interested at a charge of 2s. per copy, inclusive of postage. 
Applications for copies should be made in writing to the Secretary, 
Electricity Commission, Gwydyr House, Whitehall, S.W, 1, and 
should be accompanied by the necessary remittanoe. 


Educational. — CITY AND GUILDS (ENGINEERING) 
CoLLEGE.—The Council of the City and Guilds of London Institute 
has awarded diplomas of Associate to the following students 
who completed a full course of instruction in engineering at the 
close of the recent session :— 

R. H. Allen. W. de Ascanio, W. G. Ayerst, R. Baillie, T. N. Baines, 
L. H. Bedford, D. Beresford, H. Bishop, F. la T. Budgett, T. 8. 
Blair, W. A. Bowden, J. H. W. Buckell, 8. T. Burkitt, F. W. Batler, 
R. H. Carter, A. R. Chapman, O. H. Chilton, S. Olifford, L. P. 
Coombes, E. de Cousinery, G. C. Cowie, W. Cramer, H. F. Cronin, 
J. Cushny, G. W. Davis, J. S. Davis, A. Day, A. J. Dean, G. E. 
Dovaston, W. A. Dovaston, E. Downes, F. T. Edmunds (Henrici 
Medal), V. M. Falkner, J. M. Fenton, L. B. Firnberg, R. Fraser, R. 
Gabel, G. H. Glasspoole, R. T. W. Goodman, L. V. Gordon, H. J. 
Gowring. E. R. Green, J. W. Grose, T. F. B. Hall. H. A. Harris, 
M. Van Hasselt, F. B Haward, F. R. Heading, R. F. Highett, B. A.C. 


Hills, L. T. Hinton, H. W. Hodge, E. G. Holley (Siemens Medal), . 


J. E. Holmstrom, T. F. Hurley, R. T. James, J. P. Johns, E. M. R. 
Jones, E. R. Jones, G. B. King, W. Y. Lee, W. H. Lobjoit, A. 
Macculloch, J. C. Macgregor, E. N. Macqueen, G. W. Martin, J. D. 
Maughan, A. E. May, R. C. McLeod, A. McVie, A. McL. Mooney, 
D. W. Morphy. F. D. Moul, M. Nachshen, H. F. Naish, E. J. 
Naylor, A. L. Paget, A. Pearlman, H. Peters, P. L. Pomary y 
Tenaud, R. D. Ringang, B. G. Robins, K. Rowell, F. D. M. Ryves, 
E. M. Shipman, W. E. E. Sich, W. F. Simonson (Bramwell Medal), 
A. Stavridi, M. Stern, 8. G. Stevens, C. G. Sturt, A. H. Swann, 
B. W. O. Townshend, E. H. Turner, B. Tutleman, H. C. Vereker, 
E. H. Webster, D. Whyte, R. A. Wilson-Jones, L. J. Wood. 


Institution of Electrical Engineers. — STUDENTS’ 
ScorTISH VisiT.—The London students of the Institution visited 
Glasgow last week, and spent a delightful time in sight-seeing, in 
addition to visiting a number of works in the district, and inspecting 
power planta The party, numbering 40, was received on arrival 


by the Scottish Students’ Section, which entertained the visitors at 
a social meeting, when they were welcomed by Mr. J. E. Sayers. 
On Wednesday a visit was paid to the Corporation’s Dalmarnock 
power station, as well as the Dykehead Colliery, Larkhall, and the 
Summerlee Iron Co. On Thursday the works of Messrs. Mavor and 
Coulson, electrical engineers, Glasgow, and the engineering labora- 
tories of the Royal Technical College and the University were 
inspected, while on Saturday the party was shown over the works of 
Mesars. G. & J. Weir, Cathcart, and Messrs. John Brown & Co, Clyde- 
bank. The programme also included sails to Rothesay and Arran. 


Electricity and Public Health,—An informative lecture, 
on popular lines, on the hygienic value of electricity, aroused a 
good deal of attention at the Birmingham Health Exhibition 
[see ELECTRICAL REVIEW, July 30th, page 157]. It was given by 
Mr. W. Y. Anderson, the commeroial engineer of the Birmingham 
Corporation Aectricity supply department, who pointed to the 
rapidly-growing use of electric labour-saving appliances in the home, 
which were gradually solving the servant problem. It was 
surprising, he said, how few persons really appreciated the 
value of electricity as a servant to mankind, there being only a 
hazy notion of its importance. The position that a nation held 
was in direct proportion to the significance it attached to the solu- 
tion of the problems of industry, physique and education. 
Electricity was, perhaps, the greatest factor which enabled a 
nation to find a satisfactory solution to these questione. Electricity 
was no longer a luxury, it was a necessity ; few persons could, 
in fact, afford to do without it. In indastry and in the home it 
was the enemy of disease because of its cleanliness, dirt and dust 
being reduced to a minimum. There was, too, an enormous saving 
in the upkeep of a house, and in the outlay on ita internal decora- 
tion, where electricity was uted, and he believed that in the 
future, when the house shortage had bean dealt with, there would 
be as much difficulty in letting a house which was not electrically 
equipped as there was in letting one that had no bathroom. 


Legal.—Batrery Rermis DiSPUTE.—In the City of 
London Court last week, before Mr. Assistant Registrar Tattershall, 
a claim was made by Calmont King & Co., Ltd., electrical engineers, 
84, Milton Street, E.C., against Mr. George Smith, of the Royal 
George Motor and General Repair Works, 79, Myddleton Road, 
Bowes Park, for the sum of £1 10s, balance of account for battery 
refills supplied. Mr. Harry Strouts, solicitor, appeared for the 
plaintiffs. The Assistant Regis rar said the case would have to be 
adjourned for a proper detailed account to be made out, showing 
what goods had been supplied and tho:e returned. In the mean- 
time he thought the parties should put their heade together and 
come to a settlement. If no settlement was arrived at, the case 
would be gone into upon proper aocounts being filed, 


Appointments Vacant.— Head of the Electrical Ergi- 
neering Department (£500), assistant lecturer in Electrical Engi- 
neering, assistant lecturer in Mechanical Engineering, at the 
Rutherford Technical Oollege, for the Newcastle-on-Tyne Educa- 


tion Committee; mains superintendent, for the Bermondsey 


Borough Council Electricity Department ; plumber-jointer, for the 
Derby Corporation Electricity Department; assistant control engi- 
neer (£313), for the Yorkshire Electric Power Co.; shift enginer 
(%48.), for the Rawtenstall Corporation Electricity Department. 
See our advertisement pages to-day. 


The Institution of Civil Engineers and Salaries.— 
The Council has issued a statement pointing out that many 
members of the Institution who hold official salaried positions have 
suffered hardship through increased cost of living without corres- 
ponding advances in the salaries paid to them. This has been 
especially felt by the junior members of the profession. The 
Council has drawn the attention of the members to this subjeot, in 
the hope that all of them who are able, will use their influence 
with both publio and private employers to secure their practical 
sympathy in remedying what is an undoubted hardship. 


The Coolidge Lamp Patent.—The Ooolidge wrought- 
tungsten patent, under litigation for nearly five years, has been 
declared valid in all of its claims, and to have been infringed, in a 
decision handed down on June 29th by Hugh M. Morris, Judge of 
the United States District Court, in the matter of suit brought by 
the General Electric Co. against the Independent Lamp and Wire 
Co., Inc. Considerable importance is attached to the outcome of 
the case, because of ita fundamental application to the manufacture 
of incandescent lamps. In the opinion of the Court, the solution 
of the tungsten problem involved inventicn, and in that invention 


'the specific problem was to make tungsten ductile ard eliminate 


brittleness. It has ben held that Dr. Cool dge accomplished this in 
the production of his wrought tungsten from the natural tungsten 
metal. The main product and process claims are held valid in the 
Court's opinion.— Electrical World. 

In this country the patent has been declared invalid, but an 
appeal is in process of decision. An appeal has also been lodged 
against the foregoing judgment in the U.S.A. 


Lignite Coal and Spontaneous Combustlon.— In an 
article by Mr. A. W. Morgan in the Electrical World of July 10th, 
it is stated that raw lignite cannot be stored safely, as it takes fire 
quickly from spontaneous combustion. At a new power station at 
Denver, which is 30 miles from a large lignite field, the fuel is 
delivered and burned within 24 hours. The bunkers take the shape 
of ferro-concrete pockets, each capable of holding only one day's 
supply for one boiler (75—80 tons). These bunkers have to be emptied 
when a boiler is laid off; failure to do this has caused two bad fres, 
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Power-Factor Definitions.—At a Convention of the 
American Institute of Electrical Engineers, last month, reported in 
the Electrical World of J uly 10th, one of the subjects discussed 
was the definition and measurement of power factor in polyphase 
circuits, A Joint Committee of the N.E.L.A. and A.LE.E. had put 
forward two definitions, namely :—(1) Power factor in a polyphase 
circuit is the ratio of the total watts to the arithmetical sum of 
the volt-amperes in the several phases, each meagured to a non- 
inductive neutral point. This definition may be otherwise 
expreased as the weighted mean of the individual power factor in 
the phases (weighted according t» the volt-amperes in each phase) ; 
(2) power factor in a polyphase circuit is the ratio of the total 
watts to the vector sum of the volt-amperes in the several phases. 
It was pointed out that definition 2 was mathematically accurate, 
but definition 1 had a broad field of usefulness when applied to 
unbalanoed circuits. All power companies had come to the con- 
olusion that they must penalise low power factor, the greatest 
obstacle to this being the chaotic condition of metering. Strong 
support was given to the second definition, as this gave resulta 
whioh were entirely independent of the question of unbalancing ; 
on the other hand, it was urged that there was no such thing as 
the power factor of a polyphase circuit; power factor and 
unbalance factor should not be conbined in one factor. Finally, it 
was agreed that polyphase power factor should be defined as the 
ratio derived from the active power and the reactive power, and 


the Committee was instructed to devise definitions on the basis of 
the discussion. 


Electrical Precipitation for Silver Fames.— The eléctrical 
method of precipitating fine particles is especially useful in 
connection with metal refineries, because of the high value 
of the materials recovered. An installation has recently been 
made in the silver refinery of the United States Metals Re- 
fining Co., Chrome, N.J., which is of special interest, because 
ìt represents both a successful commercial installation and 
an advanced development of precipitating apparatus for this 


kind of service. Installations of this type present many en- 


gineering difficulties, for not only must practically 100 per 
cent. of the fumes be recovered, since every particle escaping 
represents a financial loss, but the material precipitated in 
the tubes is particularly troublesome. This substance is not 
a fine, dry, easily-handled dust, but a semi-liquid sludge, 
that is hard to remove, and is especially liable to build up 
on the electrodes and cause earths. It also contains a con- 
eiderable percentage of selenium compounds, which not only 
attack iron and steel, but ordinary commercial lead also, 
and only lead free from antimony can withstand destruction 
from the selenium-carrying gases. Hence, every part of the 
equipment with which the fumes come in contact inust be 
covered with chemically pure lead. According to the Elec- 
trical News, the treater installation consists of three units of 
30 lead-lined tubes each. The electrode system, in this case 
at 65,000 volts, contained in the tubes is rigidly suspended 
from the top, so that bottom insulators can be dispensed with. 
The gases from the furnaces are first passed through scrubbers 
and sprayers, which remove a portion of the fumes and cool 
and moisten the gases to the proper degree. They then pass 
into the top of a large header, into which the precipitating 
tubes project several feet, so that irregularities in the gas 
flow are broken up, all the pipes are heated to the same tem- 
perature, and a uniform flow is established through each 
pipe. After passing through the pipes, the gases now free 
from fumes, escape into the atmosphere. As goon as the 
maximum permissible amount of precipitation has taken 
place in the pipes of any unit, the gas flow and the electric 
current to that unit are cut off, and the precipitate is flushed 
out of the pipes by a washing system. The electrical equip- 
ment consists of a motor-generator set, a high-voltage trans- 
former, and a mechanical rectifier. The motor-generator set 
is made up of a 40-H.P., 220-volt Westinghouse D.C. motor, 
and a 25-K.v.4., 220-volt, 60-cycle Westinghouse A.C. generator. 
The motor is driven from the power circuit of the plant and 
the generator supplies the current for the precipitation system. 
The low-voltage current from the generator goes to the trans- 
former, which is of a special design made by the Westing- 
house Co. It is of B K.v.4. capacity; takes low voltage cur- 
rent at 220 volts, and has taps in the low tension winding for 
transforming to 55.000, 65,000, 70,000, and 75.000 volts re- 
epectively. After the low-voltage a.c. has been transformed 
to high-voltage it goes to the mechanical rectifier, which is a 
simple form of commutator, and is kept in synchronism with 
the current by being mounted on the generator shaft. 


Repairing Motor Coils.—Much time may be saved by 
using sheets of varnished cambric between the overhanging ends 
of motor coils instead of wrapping them with tape. In a US. 
repair shop, says the Electrical World, a triangular strip of the 
fabric is cut out of the sheet and inserted under the end of each 
coil, with an extra one between phases; when all the coils are in 
place, the fabric is trimmed to the shape of the coil. 


U. S.A. Nitrate Plant. —The U.S. nitrate planta, located at 
Shetield and Muscle Shoals, Ala., were constructed during 
the war for military purposes. At the time tbe armistice 
was signed, plant No. 1, using the synthetic ammonia process, 
was only in the experimental stage, but plant No. 2, using 
the cvanamide process, was readv for production. A Bill 
has. been placed before the Senate Committee on Agriculture 
and Forestry, authorising the establishment of the U.S. Fixed 


Nitrogen Corporation, the stock to be owned by this cor- 
poration, to purchase and operate the plant for the production 
of nitrogen fertiliser compounds. No. 2 plant will be used 
for this purpose, while No. 1 plant will be used to further 
development and research. It is estimated that $12,500,000. 
will be required to finance the corporation. 


The Fixation of Nitrogen im Arc Farnaces. — The 
technique of fixation of nitrogen in the form of oxides, pro- 
duced with the electric arc, has remained almost unchanged 
since the construction of the first works. Mr. Ferdinand 
Gros has made some industrial experiments which have led 
to improvements which he regards as of importance, and 
which give hopes of others. 

Hitherto the best industrial yields have represented 55 to 
65 grammes of nitric acid NO,H per kilowatt-hour, the aver- 
age production of several works being often less; even as low 
as 45 grammes. These yields are obtained by conveying 
atmospheric air into the furnace, i.e., humid air. Leaving the 
furnace, the air containing nitrogen oxides, passes into & 
system of oxidation chambers and large towers where, in 
contact with water or alkaline solutions, it gives off the 
nitrogen oxides. Thus nitric acid or nitric or nitrous salts 
are collected (usually a mixture of both) in the form of low- 
percentage solutions which must subsequently be concen- 
trated and transformed into commercial products. The efh- 
ciency of the absorption plant is never complete, so that the 
gases which escape into the atmosphere, on leaving it, carry 
&way a portion of the nitrogen oxides which is thus lost. 

The yield of 65 grammes NO,H per kilowatt-hour corre- 
sponds to the formation of 31 grammes of NO in the furnaces, 
only utilising 22 calories, each kilowatt-hour being equivalent 
to 860 calories. The result is that 2.5 per cent. only of the 
electrical energy is employed for the production of NO. The 
other 838 calories eerve to heat the gases treated. Only & 
small part is recoverable, which can be utilised for the 
evaporation and concentration of the solutions mentioned. 
Some manufacturers maintain that only 30 per cent. of the 
calories conveyed in the gases are recoverable in the boilers. 

This poor utilisation of electrical energy is not so far as 
one might think from the theoretical limit for work with 
humid air. It is in fact estimated that it is hardly possible 
to exceed a production of 120 grammes of NO,H per kilo 
watt-hour, which represents the utilisation of about 4.8 per 
cent. of the energy consumed in the furnace. Thus the prac- 
155 yield is about 6/120 54 per cent. of its theoretical 
imit. 

This calculation also demonstrates that the unfavourable 
effect of the humidity of the air is far from being negligible, 
and that the employment of oxygen should result in a greater 
improvement from the point of view of yield than that 
generally admitted. For example, with a dry gas, containing 
50 per cent. oxygen and 50 per cent. nitrogen, the theoretical 
limit would be 264 grammes per kilowatt-hour, and this with- 
out reckoning the recovery of heat conveyed in thé gas. If, 
thus, the same practical yield of 54 per cent. were attained, 
the production of the furnaces would be equivalent to 145 
grammes per kilowatt-hour, viz., more than double that of 
the best actual productions. 

According to the results obtained in these experiments, 
applving the principles given (dry gases and high percentage 
of oxygen), with an industrial plant representing 200 to 300 
kilowatts, the accuracy of the opinions previously given was 
demonstrated. In some conditions of work the  vields 
amounted to 90 grammes of nitric acid per kilowatt-hour. 
Working with a mixture of dry oxygen and nitrogen, the 
yield of NO was 50 per cent. greater than with humid 
atmospheric air. A new series of experiments now being 
made leads to the conclusion that this vield can be exceeded. 

The plant employed comprises a perfectly new tvpe of 
device for the recovery of nitrous fumes (French application 
for patent 116.293, August 18th, 1919) by a physical instead 
of the usual chemical way. The gases give off their nitrogen 
peroxide in cooling at a low temperature. They circulate in 
a closed circuit, and consequently remain dry. One has 
merely to supply the necessary dry oxygen and nitrogen to 
maintain a specified working percentage. 

Owing to the method of recovery adopted the peroxide, 
NO, can be directly transformed into nitric acid with any 
degree of concentration. Finally, all the recoverable energy 
in the hot gases ia thus frecd, and is more than equivalent 


"to that required by cold recovery and manufacture of the 


requisite oxygen. 

These few improvements are calculated to make a profound 
alteration in the general arrangement of a works for the 
production of nitrogen oxides, in particular, by allowing, with 
equal furnace power, considerable reduction in height and 
surface of the buildings (in some works the height of the 
sbsorption plant building is 95 metres), and direct production, 
in recovery, of a material with high percentage of nitrogen 
of much greater value than the diluted eolutions of nitric 
acid, nitrates, and nitrites given in actual practice.—Comptos 
Rendus, March 29th, 1920. 


A 900-mile Network.—When the hydro-electric power 
systems of Georgia and Alabama are connected by a transmission 
line 52 miles long. the extent of the entire interconnection will be 
about 900 miles. The voltage is 110.000, and the capacity of the 
line is 22,000 K,v.A.— Electrical World, 
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Manchester Wireless Soclety.— The ordinary meetings 
have been suspended as from July 28th, and will be resumed on 
Wednesday, September 1st, from which date the experimenta 
already arranged for the winter months will commence. Those 
interested, and wishing to take advantage of these lectures and 
experiments, are advised to communicate with the Hon. Sec., Mr. 
Y. Evans, 7, Clitheroe Road, Longsight, Manchester. 


A “Wonderful Invention.” We recently drew attention 
to the ridiculous claims of an "inventor" who, with remarkable 
effrontery, has revived the moss-grown idea of perpetual motion, 
under the style of “ Automatic Power," and has induced a number 
of newspapers to print announcements regarding his momentous 
" discovery," and the miracles which he is going to perform with 
its aid, "in a very short time.” We regret to say that the 
Finamcial Times has permitted this egregious mountebank to 
occupy nearly half a column of ite valuable space with a reeital of 
his claims—and his portrait I in the form of an editorial, without 
even appending the usual " Advt." We think our contemporary 
would be well advised to forgo the doubtful benefit of auch an 
association ; the confidence of the financial public is surely worth 
more than a few inches of advertising space. 


OUR PHRSONAL COLUMN, 


the Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELBOTRICAL REVIEW posted as to their movements, 


The Times reports that General Sir Jonn MoNasH has been 
appointed manager of the Morwell Brown coalfield scheme, by 
which it is intended to provide Melbourne and other parts 
of Victoria with cheap electricity. The appointment is for 
five years, at a salary of £3,000 per annum. 


At the Barrow Town Council meeting on July 96th, the 
Electricity Committee recommended That the scale of 
salaries recommended by the Incorporated Municipal Electrical 
Association Chairman's Committee be approved, and that the 
borough electrical engineer be paid a salary at the rate of 
£950 per annum as from April Ist, 1990." The Mayor (Col. 
Wadham) said the committee who had made the recommen- 
dation corresponded to a: Whitley Council. It was a joint 
- committee representing employers and engineers, and the scale 
of salaries recommended was based on the output of units of 
the different undertakings. £950 was the salary based on the 
output from the Barrow works. Coun. Longstaffe considered 
that it was preposterous to base increases on output. Coun. 
Rarrie, vice-chairman of the committee, said he had attended 
some of the conferences. It was all very well to find fault 
with output as a basis, but what else could they take as a 
basis? It was quite a popular cry to call for payment by re- 
sults, and payment on output seemed to be something near 
that. The engineers did not get all they asked for, and the 
committee, which had the support of the Ministry of Labour, 
was making what was considered the best recommendation. 
Considerable discussion followed, in which Ald. Manson said 
there had been a loss on the electricity undertaking in the 
past vear. The Council rejected the recommendation by 
15 votes to 14 votes. The Council approved the grades of the 
technical staff and the new scale of salaries as submitted by 


the borough electrical engincer as follows :— 
Present 
Salary with 
Salary Bonus. 
Grade. (per ann.) (per ann.) 
Nosks Srarr— 


Works Superintendent T ies ins 3 £523 £420 
Constructional Engineer and Draughtsman 7 £380 £300 
rising ta 
to 6 £407 
Assistant Works Superintendent i 6 £407 £500 
Charge Engincers ees 955 s is 8 £349 £276 
Junior Charge Engineer _... sé Ss 9 £305 £240 
rising to 
to 8 £349 
Mais s Srarr 
Mains Superintendent T ses 3 £523 £420 
Installation and Mains Assistant ... 7 £371 £300 
Meters and Testing... iss E 7 £371 £294 
Sub-Stations and E.H.T. Assistant 7 £371 £252 
Cosxsumers’ STAFF— 
Consumers’ Engineer... re vhs ins 4 £473 £378 
Technical Assistant, Consumers' Dept. ... 8 £349 £252 


Nore.—The above salaries are based upon an increase in the cost of living 
of 125 per cent. over the conditions obtaining in July, 1914, provision 
being made for adjustment for cach complete 15 points variation in such 
cost. At the present cast of living (150 per cent. above the 1914 figures), 
the ahove salaries will be subject to an adjustment varying from 3.6 per 
cent. on salaries up to £350 per annum, to 2.6 per cent. on salaries between 


£790 and £550. 


The revised salaries operate from June Ist last. 

Major W. E. Sievert, M.B.E.. Assoc. Inst. C. E. (late R. E.). 
has retired from the direction and editorship of the Technical 
Perieg: on his appointment to direct the Intelligence Branch 
of the Ministry of Transport. 

Leek (Staffordshire) U.D.C. haa decided to increase the 
eqlarv of the ASSISTANT  ErgCTRICAL, EwarNEER by £30 per 


num to £950. 
Es further consideration of the question of the remunera- 


tion of the city electrical engineer, the Electricity Committee 


of the Manchester Corporation recommended the Council 


‘to enter into an agreement with Mr. S. L. Pearce, chief engi- 


neer and general manager, whereby for a period of seven 
years he receives in addition to a salary of £2,500 a year the 
sum of £1,000 per year for special services rendered in the 
construction of the Burton station or any other new power 
station that may be required during the period of the agree- 
ment. The recommendation came before the Council meeting 
on Wednesday this week, and was approved. 

Mr. JAMES CLARK, for over twenty years connected with the 
firms of Ridout & Co. and Ridout & Ratcliff, Ltd., has recently 
resigned his position as manager. He was presented with a 
cheque. 

Mr. G. G. Hazanp, London representative of Messrs. 
Siemens Bros. & Co., Ltd., for the past 10 years, has resigned 
to take up a position on the management of Messrs. C. Wright 
& Son, engineers, of Edgware, where letters should now be 
addressed. 

Barnstaple T.C. has increased the salary of the ELECTRICAL 
ENGINEER from £375 to £425 a year. 

Mr. H. W. PENbEn, of Manchester, has resigned the posi- 
tion that he has held with the Premier Accumulator Co., Ltd., 
Northampton, for the past thirteen years. 

Mr. A. H. SMITH, after 18 years’ service with the General 
Electric Co., Ltd., at Witton and Cardiff, has accepted an 
appointment with the Commercial Electrical Supplies Co., 8, 
Westgate Street, Cardiff. 

Mr. H. Nimmo, M. I. E. E., &c., who since being disembodied 
from the London Electrical Engineers, R.E. (T.) has been em- 
ployed on the Government of Burma, Hydro Electric Survey, 
has now been appointed, temporarily, officer-in charge, Hydro 
Electric Survey, Burma. 


Obituary.—Mr. W. J. CRAwTORD.— We regret to record the 
death from drowning, at Bangor, of Mr. Wm. Jackson Craw- 
ford, lecturgr on mechanical engineering at Belfast Technical 
Institute. 

MR. E. DEwHunsT.—The death took place on July 29th of 
Mr. Edward Dewhurst, who had for about 30 years carried on 
business as an electrical engineer at the Mount Street Works, 
Preston. He was 57 years of age. 

Pror. JOHN Perry, F.R.S.—We regret to learn, just as we 
go to press, that Prof. John Perry, F.R.S., passed away on 
Wednesday at the age of 70 years. The funeral service will be 
held at St. Peter’s Church, Bayswater, to-morrow (Saturday) 
at 12 noon. Interment at Wendover Churchyard, 2.15 p.m. 


NEW COMPANIES REGISTERED, 


Surrey Scientific Apparatus Co., Ltd. (169,325).—Private 
company. Registered July 28th. Capital, £5,000 in £1 shares. To carry on 
the business of electricians, electrical engineers, manufacturers of electrical 
apparatus, comprising electrical, telegraphic, telephone, wireless, scientific, 
high frequency, electro-medical, and kinematograph instruments and com- 
ponent parts, &c. The subscribers (cach with one share) are: J. D. Mackin- 
tosh, 63, London Road, Kilmarnock, Solicitor; M. Henderson, 71, Dundonald 
Road, Kilmarnock, C.A. The first directors are not named. Registered 
office: 10la, High Street, Mortlake, PW. 14. 


North British Premier Electric Welding Co., Ltd. 
(169,231.)—Private company. Registered July 23rd. Capital, £40,000 in £1 
shares. To take over the business of the North British Electric Welding 
Co., Ltd., to carry on the business of welders of metals or other substances 
by electrical, oxy-acetylene, or other process, marine, electrical, civil, and 
mechanical engineers, electricians, founders, ship builders and repairers, 
boiler makers, owners of boats, ships, &c. The subscribers (each with one 
share) are: Capt. J. G. de O. Coke, R.N. (retired), Bank Buildings, St. 
James's Street, S. W.; A. L. Haggerty, Bank Buildings, St. James's Street, 
S.W., secretary. The subscribers are to appoint the first directors. Qualifica- 
ion, £100. Remuneration, £100 each per annum. Solicitor: E. A. B. 
Maurice, 46, Parliament Street, S.W. 


Hydro- Electric Development Co., Ltd. (169,240) .—Private 
company. Registered July 23rd. Capital, £50,000 in £100 shares. To in- 
vestigate, develop, or assist propositions or schemes for the utilisation of 
water power in the generatión or production of electricity for power, lighting, 
heating, or otherwise, in the United Kingdom or elsewhere. The first 
directors are: Sir Henry Babington Smith, G. B. E., K.C.B., C. S. I., 121, St. 
James's Court, S.W. (member of London Committee, Agricultural Bank of 
Egypt, director British Trade Corporation, British Italian Corporation, 
Ltd., Central London Railway Co., Mortgage Co. of Egypt, Ltd., and 
Oriental Telephone & Electric Co., Ltd.); G. Manzi Fe, 1, Porchester Gate, 
Bayswater, W.2 (director British Italian Corporation, Ltd., and Compagnia 
Italo-Britannica). Secretary: J. S. Barnes. Solicitor: R. R. J. Turner, 
115, Leadenhall Street, E.C. Registered office: 12, Nicholas Lane, Lombard 
Street, E.C. 


Delco-Remy, Ltd. (169,225).—Private company. Re- 
gistered July 23rd. Capital, £50,000 in £l shares (30,000 7 per cent. cumula- 
tive preference). To take over the business of automobile and electrical 
engineers carried on by W. H. Johnson and W. O. Kennington at 14, 
Panton Street, W., as “ Walter H. Johnson," to adopt agreement with 
the said vendors and General Motors Corporation. The first directors are: 
W. H. Johnson, 14, Panton Street, W.; W. O. Kennington, 14. Panton 
Street, W.; A. P. Sloan, junr., 1764, Broadway, New York (vice-president 
General Motors Corporation); . E. Eby, Metropolitan Tower, Maddison 
Avenue, New York (director Hyatt, Ltd.); J. H. Wilson, 1, Thurloe Place, 
Brompton Road, S.W. (general manager, United Motors, Ltd.); R. M. 
Emslie, 14, Panton Street, W. Solicitor: A. J. M. Duncan, 21, Leadenhall 
Street, E.C. Registered office: 14, Panton Street, Haymarket, 


Scintilla, Ltd. (169,261).—Private company. Registered 
July 24th. Capital, 25,000 in £l shares. To carry on the business of 
electrical, mechanical, and automobile di Mandel manufacturers, importers, 
and contractors for the supplv of, agents for, and dealers in, magnetos and 
ignition devices, starting equipments for internal combustion engines, light- 
ing and other equipments, &c. The first directors are: G. Boveri, Switzer- 
land (director, Brown, Boveri & Cie. Societe Anonyme of Baden, Switzerland; 
J. Schnyder, Solothurn, Switzerland (managing director, Scintilla Socicte 
Anonyme of Solothurn); A. C. Eborall. 93, Old Queen Street, Westminster 
(director, Brown, Boveri & Co., Ltd., and Power Rectifiers, Ltd.) Solicitor : 


W. T. Holland, 65, Bishopsgate, E.C, 
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Cobalt Magnet Steel Co., Ltd. (169,265).—Private com- 
pany. Registered July 26th. Capital, £500 in £1 shares. To carry on the 
business of melters and manufacturers of or dealers in magnet and other 
steel, engineers, rollers, manufacturers of files, tools, electric or other plant, 
founders and general contractors, &c. The subscribers are: C. G. Morton, 
99, Burcot Road, Sheffield, manager; H. Priest, 48, Vincent Road, Sheffield, 
secretary. The first directors are not named. Solicitor: J. Barber, 29, 
Bank Street, Sheffield. 


Kinetic Organ Blower Co., Ltd. (169,204).—Private com- 
pany. Registered July 23nd. Capital, £500 in £l shares. To take over 
the business of electrical and general engineers and manufacturers of and 
dealers in electric, water, and other engines, and apparatus for blowing 
organs, air compressors and exhausters, general importers, exporters, mer- 
chants, and commission agents lately carried on by the Kinetic Co., Ltd., 
at Lincoln, and to enter into an assignment with E. J. Jackson, J. H. 
Swanton, and J. Day, and the said company and T. Rimington, the liquidator 
thereof. The permanent directors are: W. Mobbs, 71, Portland Street, 
Lincoln; C. Rawding, 16, Ashfield Street, Lincoln; R. G. Chatfield, 96, 
Studdridge Street, Fulham, S.W.6. Qualification, 50 shares. Secretary: 
W. Mobbs. Registered office: Kinetic Works, Swanpool Court, Lincoln. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


National Electric Construction Co., Ltd. (53,361).— Re- 
turn dated July t24h, 1919 (filed May 21st, 1920) Capital, £125,000 in 
10s. shares; 170,000 taken up; £75,574 10s. paid; £9,425 108. considered as 


paid. Mortgages and charges, £75,000. 
African Direct Telegraph Co., Ltd. (21.895). Return 


dated June 30th, 1920. Capita 300.000 in £10 shares; 23,600 shares taken 
up; £236,000 paid. Mortgages and charges, nil. 

Verity's, Ltd.—Satisfaction in full on July 16th, 1920, of 
mortgage dated ]unc 26th, 1917, securing £3,850. 


Switchgear & Cowans, Ltd.—lssue on July 19th, 1920, 


of £150 debentures, part of a secies already registered. 


Oxford Electric Co., Ltd.—Particulars of £50,000 deben- 
tures authorised May 28th, 1920. — Amount of present issue £25,000. Pro- 
perty charged: the company's undertaking and property, present and future. 
No trustees. 


R. J. Rodd, Ltd.—Deposit on Julv Ist, 1920, of deeds of 


properties in Walton-on-Thames and Surbiton to secure all moneys due or 
to become due from company to Barclay's Bank, Ltd. 


Folkestone Electricity Supply Co., Ltd. (51,825).—Return 
dated May 14th, 1920. Capital, £100,000 in £5 shares. All shares taken up. 
£100,000 paid. Mortgages and charges, £94,080. 

Barraclough Brothers, Ltd.—Agreement dated June 24th, 
1920, to secure £1,486 19s. 10d. charged on certain moneys and three electric 
motors. Hoiders: W. H. Spencer & Co., Ltd., Bowling Dyke Mills, Halifax. 

Hongkong Tramway Co., Ltd. (75,486).—Return dated 
April 28th, 1920. Capital, £81,250 in 5s. shares. All shares taken up and 
considered as fully paid. Mortgages and charges: $700,000 — £170,625. 

Henley’s (South Africa) Telegraph Works Co., Ltd. 
(77,781).—Return dated April 9th, 1920. Capital, £2,000 in EI shares. All 
shares taken up and paid for in full. Mortgages and charges: nil. 


Ebonestos Insulators, Ltd.— Legal Mortgage dated June 
30th, 1920, to secure all moneys due or to become due from company to 
Barclay's Bapk, Ltd., charged on Excelsior Wharf, Rollin Street, Deptford. 


CITY NOTES. 


Mr. H. C. Levis presided at the annual 

British Thomson- meeting held at the offices, 83, Cannon 
Houston Co., Street, E.C., on July 27th. He said that 
Ltd. at the last annual meeting he stated that 

the directors were considering the question 

of new capital required by the constant growth of the com- 
pany's business, and higher manufacturing costs, and that 
proposals relative thereto would iu due course be laid before 
the shareholders for consideration. ‘The share capital had 
been comparatively small, consisting of £400,000 in 4 per 
cent. cumulative preference shares, and £400,000 in ordinary 
shares. The floating debt, mainly due to the General Electric 
Co. of New York—and afterwards to the International General 
Electric Co. of New York--had been large. No dividends had 
been paid on the preference shares for a number of years, 
as the directors, after consultation with the holders of a large 
majority of these shares, considered it best to conserve their 
resources for the expansion of the company’s business. Under 
the articles of association, anv holder of preference shares 
had the right to require that his holding should be converted 
into ordinary shares, and if the holders of a certain percentage 
should so require, then the company could declare all of the 
remaining outstanding preference shares to be ordinary, so 
that the conversion should be complete, Recently the neces- 
sary percentage made a formal request to the companv to 
make this conversion, and this had been carried into effect, 
consequently the company had now no preference shares 
outstanding, but only an issue of £800,000 ordinary shares. 
At an extraordinary general meeting the necessary resolutions 
were passed by which each of the £10 shares wag divided into 
ten £l shares, and the ordinary shares were increased to 
42.000.000, consisting of £2,000,000 shares of the denomination 
of £1 each. The necessary resolutions were also passed creat- 
ing 2.000,000 preference shares, of the denomination of £1 
each, bearing cumulative dividends at the rate of 7 per cent. 
per annum. These resolutions had been ratified, so the autho- 
rised capital of the company at this time consisted of 
42.000.000 in ordinary shares, and £2,000,000 in 7 per cent. 
preference shares—all of the denomination of £1 each. Sub- 
ject to confirmation at that mecting, it was proposed to issue 


to the holders of the old preference shares, in full payment 
of all accumulated dividends and free of further incowe tax, 
ordinary shares of the par value of five guineas for each £10 
preference share held. Also to issue 440,000 par value of 
these ordinary shares as a dividend at the rate of 10 per cent., 
free of further income tax, to the holders of the old ordinary 
shares. These dividends— payable out of the reserve account 
—would absorb £250,000 of ordinary shares. ‘The remaining 
ordinary shares and all the preference shares would be issued 
from time to time as might be necessary for the requirements 
of the company. Their debt to the International General 
Electric Co. Inc.—payable in dollars—had been settled bv 
advances in sterling from the bankers. ‘This involved a loss 
in exchange, which was dealt with in the last year's accounts. 
The amount due to their bankers would be liquidated in due 
course by the proceeds of,their share issue. During the vear 
they expended on additions to factories at Rugby, Coventry, 
and Willesden £184,600, and wrote off £59,660, leaving the 
net book value at £950,000, which, having in mind their. cost, 
was a very conservative figure. In September they entered 
Into’ an agreement to purchase some factory buildings and 
land at Blackheath, near Birmingham. Due to various dith- 
culties that arose 1n connection with titles, they were unable 
to take possession until June this year. The floor space at 
present available in the buildings acquired was about 250,0) 
sq. ft., and the area of the land was over 70 acres. Manu- 
facturing operations. Would commence as soon as possible. 
Plans were in hand for further extensions at these works. 
Considerable additions were being made to the factory at 
Rugby, which would greatly accelerate and increase the 
output of turbines, large motors and generators, and incan- 
descent lamps. Negotiations had been completed for a con- 
siderable area of land in another part of the country. where 
it Was proposed, among other things, to erect a lamp factory. 
as the facilities at Rugby for the manufacture of lamps could 
not advantageously be extended much beyond their present 
limits. Turning to the profit and loss statement, it would 
be observed that the profits for the vear, after deducting all 
expenses and charges, other than interest on debentures and 
loans, and after making provision for estimated war taxation 
for 1919, were £412,399, which he thought might be con- 
sidered very satisfactory, particularly as the ascertained loss 
in exchange to December 31st had been deducted. In view of 
the fact that the accumulated dividends on the old preference 
shares would be paid up by the issue of new ordinary shares, 
and that the old ordinary shares were now receiving a divi- 
dend of 10 per cent.—likewise payable in new ordinary shares 
—they had not recommended to the shareholders that any 
further distribution be made at present. It was hoped that 
the company would next year resume the payment of dividends 
on a satisfactory basis. The large electric steel rolling mill 
equipments to which he referred last year had now been in 
commercial operation for several months, and their perform- 
ance had been in every way up to their expectations, and had 
given entire satisfaction to the purchasers. These were among 
the largest equipments for this class of work which had ever 
been built. Last year he stated that, judging from the in- 
quines which they received after the signing of the armistice, 
here was an enormous amount of business in sight; the volume 
of orders placed with them since then, justified this statement. 
The orders received for the first six months of this vear were 
larger than those for the corresponding period of 1919, though 
1919 was a record vear, and the volume of orders on hand 
was the largest in the history of the company. One of the 
greatest hindrances to their output had been the shortage 
of castings oceasioned by the moulders’ strike, the latter part 
of last vear. All branches of engineering had been, and were 
still, embarrassed by this shortage, and it seemed almost 
impossible to make up for the time lost. It had seriously 
interfered with their output, in spite of the great efforts they 
had made to overcome the difficultv, They had made a con- 
tract with the International General Electric Co. Inc., of 
New York, which took the place of the one previously existing 
between the General Electrie Co., of New York. and them- 
selves. This substantially increased the possibilities of the 
company's business, and was a very valuable asset, having in 
mind the fact that it conferred on them for their territory 
the patent rights of all the inventions of the General Electric 
Co.. of New York, as well as the benefit of its research Jabora- 
tories, which were undoubtedly the leading electrical research 
laboratories in the world to-day. So thaf they might keep in 
close contact with business on the Continent of Europe, they 
had taken a financial interest in the Compagnie Francaise pour 
l'Exploitation des Procédés Thomson-Houston. and the Sociéte 
d'Electricité et de Mecanique (Procédés Thomson- Houston 
et Carels), of Belgium, and several of the directors were 
on the boards of these two companies. This was an important 
connection, and they expected it would be of material benefit 
to the company in various directions. He did not think it 
was fully realised how much was done by many manufactur- 
ing companies for the benefit of their employés. Most com- 
panies gave a good deal of attention to such matters, and 
their company was no exception to the rule. They had 
established. canteens on a large scale. where good food was 
supplied at very reasonable prices, and under attractive con- 
ditions. At Rugbv thev had purchased a large tract of land, 
which would be devoted to sports and recreation, and it was 
their intention in due course to provide similar facilities at 
other points where they had manufacturing establishments. 
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They also encouraged and assisted various movements, such as 
welfare clubs, boy scouts, bands, &c., and particular attention 
was given to education. Their booklet giving particulars of 
the company’s educational arrangeinents had attracted much 
favourable comment, not only here but also abroad. The 
company had recently established two scholarships, under 
which two young men would be sent every year to America, 
free of expense, for a year’s training in engineering, manufac- 
turing, and commercial work. It was felt that not only would 
this be a valuable experience to young men who they expected 
would remain in the service of the company, but that it would. 
also be a factor—even though sinaJi—in maintaining and 
developing good relationship between the two countries. One 
of the serious difficulties confronting a great many com- 
panies to-day was the excess profits diti: which was unfair 
both in theory and in practice, in that it penalised most those 
who were the most progressive. If two companies were 
uaking the same amount of profit, and one happened to have 
a good pre-war standard, that one had little or no excess profit 
duty, whereas the other, whose business had increased, had 
to pay heavily. It was equitable that those companies whose 
business increased during the war should not profit unduly 
during that period by reason of such increase, but the business 
which. was being done to-day had nothing to do with the war, 
and should not be subject to these special war conditions. 
The only fair tax was one that applied equally to all. It was 
particularly hard on a progressive company, because progress 
in itself involved the tying up of capital, while this unfair 
tax absorbed the greater part of the return from that capital, 
and thereby actually chilled the incentive to progress. Con- 
sequently, when new capital was required, it was difficult 
to obtain it under such conditions. During the year, notwith- 
standing the many difficulties which had been encountered, 
the members of the staff had worked hard and loyally. They 
had done all they could to reinstate ex-service men. 
Lord Carmichael seconded the motion, which was carried 


unanimously. 
The directors of the Elektra A.G., of 
Dresden, which is interested in a number 
of supply works and tramways, state that 
most of these undertakings yielded better 
results in 1919 than in the previous year. After having made 
provision for depreciation, the accounts show net profits of 

25,000 marks, and permit of the payment of a dividend at 

the rate of 5 per cent., whereas a loss was incurred in 1918, 

which was covered out of the reserve fund. 

The Einkaufs Vereinigung fur Elektrotechnische Bedarfs 
Artikel (Buying Association for Electrical Requirements), of 
Frankfort-on-Main, which reports an increase in the member- 
ship from 318 in 1918 to 432 last year, earned net profits of 
98.000 marks in 1919 as compared with 46,000 marks in the 
preceding year. The dividend is at the rate of 8 per cent. for 
1919, and it is mentioned that the value of the turnover at 
B. 0.000 marks was about twice that in 1918. 

The Continentale Ges. fur Elektrische Unternehmungen of 
Nuremberg, reporting on the company's investments for 1919, 
states that it was possible for the electricity works, by increas- 
ing prices, gradually to recover from the reaction, but the 
railways and tramways showed varying results. It was im- 
possible to predict the development of the undertakings in 
the near future owing to the general uncertainty. The net 
profits increased from 1,272,000 marks in 1918 to 1,384,000 
marks last year, and the dividend on the preference shares. 
which compose most of the share capital, is at the rate of 
3 per cent., as in 1918. 

The report of the Accumulatoren Fabrik A.G., of Berlin 
and Hagen, states that the disposition to place new orders in 
1919 decreased in accordance with the advance in sale prices, 
and the output of the works consequently declined as com- 
pared with the previous year. On the other hand, an increase 
in the number of workers and officials took place owing to the 
reduction in the working shift and the lower average efficiency 
of the men. The provision made for depreciation was 444,000 
marks. as against 411,000 marks. and the net profits were 
2,525,000 marks as contrasted with 2,993,000 marks in 1918, 
permitting of the payment of a dividend at the rate of 17 per 
cent. for 1919, as compared with 20 per cent. in the previous 
year. 

The report of Brown, Boveri ck Co., A.G.. of Mannheim. 
covers a period of nine months as a result of the transfer of 
the financial year to the calendar year. The directors state 
that owing to the scarcity of raw material the production of 
manufactures was again only a fraction of that in former 
neace periods; estimates were impossible, and fixed prices and 
hinding periods for delivery to customers could not be given. 
If. nevertheless, satisfactory results were achieved, these were 
due to the market's extraordinarv capacity for absorption. 
The sale of electric motors for agricultural purposes was ex- 
tremelv active. but the department for large machines was 
not well employed. The construction of steam locomotives 
was in full progress. while satisfactory results were obtained 
in the new branch for the production of special articles for 
installations. After writing off 1.327.000 marka for deprecia- 
tion in the nine months ended with December, as against 

102,000 marks and 2,298,000 marks for war expenses in 1918-19, 
the acconnts show net profits of 834,000 marks. as compared 
with 827.000 marks. It is proposed to pay a dividend at the 
rate of 6 per cent., as in 1918-19, on share capital of 9,000,000 
marks, which hag eince been increased to 15,000,000 marks. 


German 
Companies. 


Yorkshire Electric Power Co.—The directors report 
satisfactory progress during the half-year ended pune: he 
costs of coal, labour, and materials have been higher, but 
owing to production on a larger scale the profit earned on 
the larger capital employed has been more than propor- 
tionately increased. After payment of bank and other 
interest, the net profits for tne three half-years ending 
June 30th were: 1913, £23,683; 1919, £19,229; 1920, £30,146. 
Ín view of the strengthened financial position of the com- 
pany the board have decided upon the payment of an interim 
dividend on the ordinary shares at the rate of 3 per cent. 
for the half-year. New contracts have been made to supply 
large additional amounts of power which will bring a 
further increase of revenue. Additional plant and mains 
have been ordered to meet these further demands. The 
recent issue of £230,000 debentures and £400,000 of ordinary 
stock has enabled the finances to be regulated and the loans 
from the Government and from the bankers to be repaid. 
An inquiry has been announced by the Electricity Com- 
missioners as to the present and future position of electricity 
supply in the northern portion of the company's area, and 
will be held at a date to be announced by the Commis- 
sioners. The' board will be prepared to co-operate in any 
satisfactory scheme that will be to the advantage of the 
area.” : 


Stock Exchange Notices.—Application has been made to 
the 55 to allow the undermentioned to be officially 
quoted: 

General Electric Co., Ltd. —1, 600, 000 seven and a-half per 
cent. B” cumulative preference shares of £1 each, fully paid, 
Nos. 1 to 1,600,000. 

The Committee has specially allowed dealings in the 
following under temporary recitations 4 (3) :— 

Calcutta Electric Supply Corporation.—£500,000 5 per cent. 
first mortgage convertible 5 debentures (free of in- 
come-tax), issued at 95 per cent., of which 15 per cent. is paid. 

Vickers. 41, 500, 000 seven per cent. seven-year notes, issucd 
at 95 per cent., scrip, 15 per cent. paid. 

Bullers.—250,000 first mortgage 6 per cent., free of in- 
come tax, redeemable debentures of £50 and £100 each 
(registered) after issue of letters of acceptance. 

Durelco, Ltd.—55,095 shares of £1 each, 128. 6d. paid, 
Nos. 1 to 55,095. 

Telephone Manufacturing Co. (1920).—100,000 ordinary 
shares of £1 cach, fully paid, Nos. 1 to 7, and 310,008 to 
410,000, after issue of allotment letters. 

.The Committee has ordered the undermentioned to be offi- 
cially quoted :— 

Chili Telephone Co., Ltd.—11,000 shares of £5 each, fully 
paid (Nos. 88,001 to 99,000). s 

English Electric Co., Ltd.—1,431,509 ordinary shares of £1 
each, fully paid (Nos. 1 to 1,431,509), and 698,564 6 per cent. 
cumulative preference shares of £1 each, fully paid (Nos. 1 
to 698,564). and £1,000,000 54 per cent. sinking fund first 
mortgage debentures (Nos. 1 to 10,000) (bearer). 

Stewarts & Lloyds, Ltd.—850,000 deferred shares of £1 each, 
58. paid (Nos. 850,001 to 1,700,000). 


The German Transmarine Electricity Co.—The Compania 
Hispano-Americana de Electricidad of Madrid is the title of 
the company formed to take over the assets of the Deutsch- 
Ueberseeische Gesellschaft of Berlin, whose undertakings are 
situated in Buenos Ayres and other South American cities. 
The promoters of the former are the Banco Central, the Banco 
Urquijo of Madrid, the Banco de Vizcaya of Bilbao, the Banco 
de Barcelona and the Sociedad Arnus Gari of Barcelona. 
Particulars of the financial details of the transaction have pre- 
viously been published. It only remains to mention that the 
Spanish company is redeeming the loans and preference shares 
in the German company, while 91 per cent. of the ordinary 
shares has already been exchanged for certificates in the 
Spanish company pending the final settlement. At the same 
time the transaction has afforded the Electric Light and Power 
Investment Co. of Berlin, as a large shareholder in the Trans- 
marine Company, an opportunity for coming to an arrange- 
ment with its Swiss holders of a loan of 10,000,000 fr. under 
which the latter is paid off partly in interest bonds and shares 
in the Spanish company and partly in new shares of the Ger- 
man company. 


Tokio Electrical Companies.—The Tokio Electric Co. 
held a semi-annual meeting of shareholders at Tokio on June 
22nd, when a dividend of 20 per cent. per annum was declared. 
The company's net profit for the six months amounted to 
1,087,000 yen. The Tokio Gas and Electric Engineering Co. 
at its semi-annual meeting on June 30th was to declare a divi- 
dend of 20 per cent. per annum. "The net profit for the six 
months amounted to 1,963.596 ven, against 1,452,647 yen for 


the previous six months.—Reuter's Trade Service. 


The Great Northern Telegraph Co., Ltd., of Denmark.— 
The proposal to distribute a dividend and bonus of 99 per cent. 
for 1919 (inclusive of 5 per cent. already paid) was duly passed 
at the general meeting held at Copenhagen on 31st ult. 
The final dividend and bonus for 1919—34s. per £10 share—is 
now pavable at Messrs. C. J. Hambro & Son, 70, Old Broad 
Street, E.C., against Coupon No. 21. 
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Australia.—The Electric Light & Power Supply Corp., 
Ltd., Balmain, intends increasing its nominal capital to 
£500,000, and the sanction of shareholders was to be sought 
at the voy „ in june. The additional capital is 
required to provide further generating plant, enlargement 
of power house, erection of overhead bunkers, extension of 
trunk mains, and substations.—Tenders. 


National Gas Engine Co., Ltd.—Interim dividends of 
5 per cent. per annum, less tax, on the preference shares, 
and 7} per cent. per annum, less tax, on the ordinary, for 
the June half-year. 


Bristol Tramways and Carriage Co., Ltd.—Interim divi- 
dend for the half-year ended June at the rate of 3 per cent., 
free of income tax, on the ordinary shares. 


Charing Cross, West End & City Electricity Supply Co., 
Ltd.—Interim dividend on the ordinary shares of the West 
End undertakings for the half-year ended June at the rate of 
2s. 6d. per share. 


Brightside Foundry & Engineering Co., Ltd.—Accounts 
not yet completed, but the results admit of a dividend of 
10 per cent., free of tax. 


Westminster Electric Supply Corporation, Ltd.—Interim 
dividend at the rate of 8 per cent. per annum, less tax, for 
the half-year ended June. 


City of Buenos Ayres Tramways Co., Ltd.—Dividend of 
ls. 3d. per share (5 per cent. per annum), less tax, for the 
quarter ended June. 


North London Railway Co.—Interim dividend of £2 10s. 
per cent. for the half-year ended June 30th last on the Con- 
solidated ordinary stock, an increase of 1 per cent. 


Electrical Distribution of Yorkshire, Ltd.—Interim divi- 
dend on the ordinary shares at the rate of 6 per cent. per 
annum, free of tax, for the June half-year. 


Hong Kong Tramway Co., Ltd.—Interim dividend of 
9d. per share, less tax, for the half-year. 


STOCKS AND SHARES, 


TUESDAY EVENING. 


MARKETS in the Stock Exchange are characterised by a fair 
amount of firmness. In some departments there is even busi- 
ness doing. The Bank Holiday weather is said to have deter- 
mined some men to cut short, or postpone their holidays, and 
thus to account for an unexpected degree of interest being 
taken in certain markets. 'The pessimist points out that on 
the Tuesday following any Bank Holiday there is an accumu- 
lation of work generally awaiting attention, and that it is not 
just to credit the weeping weather with being a support to 
the Stock Exchange. 

From whatever cause it proceeds, however, the interest in 
market matters is welcome enough in what ought to be these 
sultry days. The agitation against fare-raising on the rail- 
ways has already died down. Some there are who think the 
farthing increase will not make a vast amount of difference 
after all. On the Tube lines, any permission to raise the fares . 
would certainly have a pronounced effect upon receipts. The 
Central London has just opened its new branch to Ealing. 
Side by side with the announcement of this, the company is 
advertising that it paid 4 per cent. dividend on the undivided 
ordinary stock for the last six months, and carried 254 million 
passengers to do it. However, in hope of better things, 
Underground incomes are again 1 higher, the £10 shares have 
gained 5s., and Bus A" strengthened to 5s. 6d. London 
Electric Railway debenture stock at 534 1s lower. 

One of the features of the moment is the way in which 
dollar securities are rising. Substantial advances have been 
secured this week by Montreal Light and Power at 265, 
Shawinigan common shares 1274, General Electric of New 
York fives 115, Canadian General Electrics 1164 and preferred 
1124, American Telephone and Telegraphs 124. ‘The reason 
lies, of course, in the way that the New York exchange is 
moving—a matter which gives rise to concern amongst those 
who foresee the possibility of the pound sterling becoming 
worse—in relation to the dollar—before it improves. 

The condition of other foreign affairs does little to encourage 
enterprise in most securities abroad. There is a touch of 
exasperation in the comments on Mexico, for revolution seems 
to have broken out again as usual, and there is no peace for 
holders of Mexican stocks. So prices are much as they were, 
with a point rise in Mexico Tramways first mortgage bonds 
to add '' contrariness " to the position. With Brazilians, the 
uncertainty is due more to Paris than to Rio, because recently 


the French financial atmosphere has been very uncertain, and” 


Brazilian Tractions, held largely in France and Belgiuin, have 
come to market rather freely. A rise in the milreis more 
than checked the fall, and the price is } higher on the week. 
The Argentine Republic already notices the effect of its 
Government's. edict upon unrestricted grain exports, traffic 
decreases taking the place of previously expanding revenue. 
5 Argentines are dull for choice, as the Stock Exchange has 
1%, 


When so much is being said and written about E.P.D. and 
the Corporation tax, it is a little surprising that greater 
attention is not paid to the fact that electricity supply com- 
panies stand amongst those which escape the Corporation tax 
altogether. Publicity has been given to the fact, it 1s true, 
but many people do not realise it, all the same, as any stock- 
broker knows whose business leads him into this particular 
field for investment. Electricity supply shares continue ag 
lifeless as ever. St. James and Pall Mall, quoted ex dividend, 
have joined the ranks of ordinary shares in this market from 
which the investor can draw, at to-day's prices, 9 per cent. or 
more on his money. " 

Manufacturing shares are quiet, with a dullish disposition. 
Babcock & Wilcox have gone back to 50s., Edisons to 22s. 6d., 
and General Electrics to 3Us. "The new ordinary shares of the 
last-named stand at 28s. 6d., and the 73 per cent. B prefer- 
ence at 19s. 74d. Telegraph Constructions changed hands the 
other day at 193. Marconis are 1-16 lower at 58s. 9d. Tech- 
nical difficulties have arisen in connection with the starting 
of a market in Radio Corporation shares—the old American 
Marconis. It appears that some of the certificates carry 
voting rights, and that others do not. The Stock Exchange 
Committee seem to be rather nonplussed as to which class 
they shall grant the necessary permission to deal in. Out- 
siders might ask: Why not in both classes? . 

Eastern Telegraph ordinary is harder, and Globe ordinary 
again rose 5s. United River Plates are à down. The various 
new issues of the Eastern group are very well maintained. 
Armaments lean slightlv to the heavy side. The rubber 
market is a trille undecided, because Ámericans are selling, 
instead of buying, the raw product, and this keeps the price 
down. à 


SHARE LIST OF ELEOTRIOAL OOMPANIES. 


Homes ELROTR4CITY COMPANIES, 


Dividend Price 
— Aug. 8, ield 
1918. 1919, 1990. Rise or fall. p.. 
Brompton ee se ee 8 12 — £9 8 39 
Charing Oroes ee ee 4 7 — 10 0 0 
do. do. do Pref... 4 14 2 — 8 8 8 
Chelsea.. oo ee ee ee 3 4 11 8 0 0 
Oi of London eo ee ee 8 10 1 — 8 17 10 
o. do, 6 per cent. Pref... 6 6 17/6 — 617 2 
County of London as oo 1 8 8 — 10 0 0 
do do. 6 percent. Pref, 6 6 81 — 76 5 
Kensington Ordinary s os 6 7 4 = 815 O0 
London Electric ..  . Nil 24 13 - 600 
do. do. 6 per oent, Pret.. 0 6 6 8 — 10 0 0 
Metropolitan. . - - ew 8 6 2i — 10 8 8 
Bt. James’ and Pall Mall .. „ 10 12 GX d — 9 1 2 
South London »s e oe 5 6 24 - 913 0 
South Metropolitan Pref, ee oe 7 7 16/9 = 7 0 0 
Westminster Ordinary  .. 8 10 5b — 915 2 
TELEGRAPHS AND TELEPHONES, 

Am, Tel. Pref. ee oe 6 — 7 11 0 
20 Def. oe oe 83/6 1a 173 — 8 11 5 
Chile Telephone ee ee ee 8 6 T 19 0 0 
Ouba Sub. Ord. ee ee oe 7 7 — 8 4 B8 
Dastern Extension eo ee oe 8 10 1 — hs -] 18 0 
astern Tel. Ord. .. co 5. 8 10 1.7 +1 *8 16 6 
Globe Tel. and T. Ord, .. s 8 10 15 +2 *$ 18 4 

do. do. Pref, .. „ 6 6 om 714 
Great Northern Tel. ee ee 22 23 913 — 10 4 8 
Indo-Ruropean ee 0 0 ee 18 10 80 — 8 6 8 
Marooni ee ee ee ee 95 95 214 -— It 8 10 0 
Oriental Telephone Ord, .. .. 10 12 77 = *4 18 0 
United R. Plate Tel. Se d» VH 8 64 — à *6 16 4 
West India and Panama .. „ 18 Nil ~ Nil 
Western Telegraph.. ae a 8 10 15 — *8 18 4 

Home RAIS, 
Centra) London Ord. Assented .. 4 4 444 = 819 9 
Metropolitan .. T ss se 1 1} 19¢xd — 6 8 3 
nderground Electric inary.. 
Y do. do. "A" . Nil Nil 5.6 4 6d. Nil 
do. do. Inoome .. b 4 57 +1 — 
Foreign TRANS, &0. 
Anglo-Arg. Trams. First Pref. .. Nil 5$ 8t — 8 9 2 
rao. £ do. 2nd Pref, .. Nil Nil 8 — Nil 

do. do. 5 Deb. ae 5 5 — 811 0 
Brazil Tractions T .. Nil Nil 43 +è Nil 
Bombay Electric Pref.  .. oe 6 6 18 = 410 0 
British Columbia Elec. Rly. Pice. 6 6 E6 = 817 0 

do. do,  Preferrred 24 6 52 -1 910 6 

do. do. Deterred Nil 8 - 1 6 12 2 

do. do. Deb. ee 44 4 65 — — 7 14 7 
Mexico Trams 5 percent. Bonds. Nil Nil 89 — No 

do. 6 per cent. Bonds.. Nil Nil 39 — Nil 
Mexican Light Common .. „ Nil Nil 14 — Nil 

do. Pref. we . Nil Nil 953 — wn 

do, 1st Bonds. . Nil Nil 49 +1 Nil 

MANUFACTURING COMPARIBS. 

Babcock & WII oon. . 15 15 23 — i 6 0 o 
British Aluminium Ord. ee ee 10 10 1 — 9 8 2 
British Insulated Ord... „ 123 15 143 — 8 5 6 
Oallenders ee ee oe 25 15 115 — 11 8 6 
” 64 Pref. oe "T ee 63 63 18/- NS 7 4 5 
Oastner- Kellner - ss . 3-0 17 8 — 518 4 
Crompton Ord. és s .. 10 10 19,6 — 10 6 2 
Edison-Swan, “A ” - „ 10 10 )i — W. 8 17 10 
do. do. b percent, Deb, .. 6 5 184 — 669 
Biectric Construction 828 „ 10 10 1 — 10 0 0 
Gen. Eleo. Pref,  .. T . 63 — 68 18/6 — . 7065 

do. Ord. ae „ 10 10 80 / — 64. 66 13 4 

Henley oo oe ee ee ee 25 15 1 3 8 0 0 

do. 44 Pref.. ae sé ee 4} 43 B - 818 6 
India-Rubber.. oe vox es 10 10 95/9 — 7 15 4 
Met.-Vickers Pref, .. ee . = 8 P — 17 6 2 
Siemens Ord... T m ee 10 10 95.6 — *'?17 0 
Telegraph Con. - eo 20 20 v 03x d — 617 0 


* Dividends paid free of Income Tax. 
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NOTES | ON TRADE-MARKS. 


By THEODORE RICH, O.B.E. 


In the early days of civilisation only a very small proportion 
of the community could read, and therefore traders and other 
individuals used marks or signs to denote their shops, busi- 
nesses or the families to which they belonged. When the 
industrial revolution took place and goods began to be 
manufactured in bulk by machinery, business men found it 
desirable to distinguish the goods they manufactured or 
supplied by particular marks, to keep up the quality of the 
goods and make it possible for satisfied purchasers to ask 
for the same make of goods again, even if they could not 
read or understand the language spoken in the country of 


, production. 


About 100 years ago the law began to recognise the pro- 
prietory rights in trade-marks, and experience showed that 
dishonest traders frequently copied the marks in order to 
foist inferior or imitation goods on to the market,. In 1838 
Lord Cottenham decided that an injunctien could be 
obtained to restrain infringement of a trade-mark, even in 


cases where it was due to ignorance and done without . 


fraudulent intent. 

In the early days the essence of the mark was the associa- 
tion of the goods with some particular maker or trader, and 
therefore in order to prosecute an infringer, it was necessary 
to preve that a certain mark was known by the general public 
as being associated with a certain firm. The difficulty of 
preventing infringement was enhanced by the fact that many 
of the infringers were men of straw. The Merchandise 
Marks Act of 1862 was mainly connected with the criminal 
side of law, but it facilitated the protection of the owner of 
8 mark from infringements, and after much controversy, 
the registration of marks was started. The Trade-Marks 
Registration Act of 1875 put the question of trade-marks 
on a new and firmer basis, and subsequent legislation has 
been mainly built up from this Act. The Act made regis- 
tration primd facie evidence of the right of the registered 
proprietor to the exclusive use of his own trade-mark for 
the class of goods specified by him. 

The earlier marks were very largely. composed of well- 
known objects such as a horse, a dog, or some tool or 
implement, and it must be obvious that it soon became 
almost impossible for a trader to use such an object for all 
classes of goods, and claim a monopoly for its use, in fact in 
recent years it is usually difficult to find a striking object 
usable as a mark which has not been appropriated to one 
or more classes of goods. 
_ The law of trade-marks was to a certain extent codified 
in 1305, and slightly modified in 1919, to make it more 
elastic. The modern mark is the creation of statute, and 
unless a mark was in use before 1875, it is impossible to 
take action for infringement unless it has been registered, 
and the necessary fees paid. It must be said, however, that 
even if the mark is not registered, or cannot be registered, 
it is possible to get a certain equivalent of mark protection 
by an action for passing off goods got up with the assistance 
of marks in order to deceive the public. 

At present under the 1905 Act as recently modified, a 
person claiming to be the proprietor of a mark who wishes to 
register must apply in writing to the Registrar, who may 
refuse to accept it, or may accept subject to modifications 
or conditions, and, if required, the Registrar must state the 
grounds of his decisions which can be the subject of an 
appeal to the Board of Trade or the Court. After appli- 
cation, an official search is made, and if no objections are 
raised on legal or practical pointe, or on the ground of 
Previous use or similarity to existing marks, the mark 
5 advertised, and time is given for anyone to raise 
objections either on the grounds of infringement of rights, 
or other grounds. Those who oppose the granting of the 
mark, and who are dissatisfied with the decision of the 

“lstrar, can appeal to the court. The 1919 Act makes 
registration after seven years after the passing of the Act, 
(rafter seven years from the registration, practically con- 
clusive of validity, 

lt must be pointed out that existing legislation does not 


require “user” before registration, and it is open to a 
manufacturer, trader, or even a designer, to design some 
device, and to get it registered, provided it complies with 
certain conditions. It should be noted that when an article 
has been introduced and manufactured under a patent, the 
name of the article becomes common property, and it becomes 
descriptive of the article itself, and not of the maker, and 
the restrictive rights to use such name expires with the 
patent. ! 

In order to obtain registration, the following are the 
conditions in the 1905 Act, as modified by the 1919 Act. 
The mark must contain one or more of the following 
particulars at least :— 

1. “The name of a company, individual, or firm repre- 
sented in a particular manner." This means that some 
particular printing scroll or other device must be used, and 
the name as such must not be used without some 
peculiarities. 


2. '*'The signature of the applicant or his predecessor." ` 


3. “ An invented word or invented words.” The 1883 
Act mentioned * Fancy" words, but this expression gave 
rise to much difficulty, and its use has been abandoned. 
At present an “invented word" can, to a limited extent, 
refer to the quality or character of the goods. It is neces- 
sary for the invented word to be coined for the purpose 
of being applied to the goods in question, and it must, not be 


merely one or two words joined together and jumbled up or 


misspelt; in general, a foreign word, although not one 
generally known or understood in the United Kingdom, 
cannot be registered. 

4. A word, or words, having no direct reference to the 
character or quality of the goods, and not being according 
to its ordinary signification a geographical name or surname." 
The objection which there is to the use of a mark of 
matter descriptive of the goods in question is to prevent 
one firm having a monopoly in the use of certain laudatory 
or other terms, It would, for example, seem unfair to 
register First Class" or Best Quality as trade-marks 
for some make of boots, workshop tools or appliances, when 
another maker might say that his goods were also of the 
same character; and where a geographical name is that of 
a place where the goods are manufactured, or specially sold 
or handled, it would be unfair to prevent others carrying on 
business at the same place from using the same geographical 
name for their goods.  Place-name trade-marks have been 
allowed in some special cases. 

The earlier statutory trade-marks were limited to those 
coming under the above categories, Nos. 1 to 4, but as a 
number of well-known marks were being shut out from 
registration, a clause was added in the 1905 Act enabling 
any other distinctive mark to be registered, subject originally 
to the sanction of the Board of Trade or the Court; this 
has again been somewhat modified, allowing a “ distinctive 
mark adapted to distinguish the goods of the proprietor of 
the trade-mark from those of other persons.” In order to 
register under this section, evidence of use is an important 
factor. 

The recent case of the National (ialvanisers, Ltd., is of 
interest, The company manufactured metal hollow-ware 
goods in the United Kingdom, and wished to register the 
word “ National" as a mark in respect of goods of this class. 


The Wrought Hollow-Ware Trade Employers’ Association ` 


opposed the application, stating that such a mark would make 
the public think that the goods were produced under public 
auspices and for the public benefit, and that such a mark 
would interfere with the business of competitors ; and that 
to allow such a mark would be against public policy. The 
Comptroller-General exercised his discretion and refused 
the application, and the applicants appealed to the Court. 
It was submitted in support of the appeal that the mark 
contained“ no direct reference to the character or quality 
of the goods," and also that the word ** National " had been 
registered after appeal in connection with cash registers, 
It was submitted on behalf of the respondents that in the 
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National Cash Register case user had been shown for 
80 years, and that the goods were known to be of American 
make, whereas in the case of: this company five years’ use 
only could be shown, and there was a danger that the 
word National might be thought equivalent to British ; 
further, as regards earlier registrations of the word National 
opposition had been absent. 

Mr. Justice Astbury, in his judgment, held that the two 
cases where the word “National” was in question, were 
distinguishable. Inthe Cash Register Case there had been 
no trade opposition, although the use of the word had been 
objected to by the Registrar as undesirable. 

In that case the opposition was unfortunate, as on the 
appeal it had been proved that a secondary meaning had 
become attached to a word which was in iteelf undesirable ; 
the judge agreed with the judgment in that case, but in 
this case the facts were the opposite. The Comptroller- 
General had in this case exercised his discretion and had 
quite correctly refused the application. 

As 8 general rule, word trade-marks, apart from distinctive 
devices, are not favoured by the Registrar, and when there 
is trade opposition and an appeal to the Court, the applica- 
tions are not often successful. The Court will not protect 
a trade-mark which gives a false description of the article 
in question, and it is no answer that the trade or any other 
class of persons are aware of the actual facts and are not 
deceived by it. It is to be regretted that the Companies’ 
Registrar has not, apart from similarity of titles, the same 
discretionary powers to check the registration of companies 
with names of a deliberately deceptive character. 

The number of marks used in the electrical trade is not 
large, and their use, as might be expected, is largely con- 
fined to lamps, fittings and cable, although with regard to 
the last of these, where the quality depends mainly on the 
mixture used, protection by a trade-mark or some distinctive 
label is a matter of considerable importance. 


TRUSTIFICATION 


OF GERMAN INDUSTRIES. 


INDICATIONS that have appeared in the German Press from : 


time to time foreshadow a gigantic trustification of all 
German industries. The scheme outlined, which is due to 
Von Moellendorf and other officials of the German Ministry 
of Industry, is offered as a counterblast to socialisation, to 
which capitalista are averse, and which even the workmen 
themselves agree would not be in their best interests. 

The new scheme is termed by its originators “ combined- 
plan industry," or “combined-plan economy," and is 
intended to include, sooner or later, all industries. Each 
industry will be grouped under one organisation, in which 
the capitalist, the worker, and the consumer (through the 
merchant), will be represented. Each organisation will fix 
its own prices, control raw material supplies, control exports, 
stimulate production—in a word, exercise supreme authority 
in all matters connected with the development of the parti- 
cular industry whose interests it represents. The whole of 
these organisations will ultimately be subjected to the 
control of a super-trust, controlled by the Ministry of 
Industry. 

A start has already been made in the iron and steel 
industries, as the firms hitherto belonging to the Steel 
Works Trust are joining the new organisation. Different 
departments of the organisation will have their own sub- 
organisations, and the whole will be under the control of a 
Steel and Iron Parliament, with representatives of Capital, 
Labour, and the Government. The coal and potash 
industries will also shortly be organised in the same way. 

As regards the electrical industry, no particulars are yet 
available. The Government has, however, taken the first 
step in passing a law authorising it to take over certain 
electricity stations, utilise water power on a large scale, and 
run these in the way best calculated to benefit the 
community. 

All firms will subsequently be compelled to join -the 
particular organisation connected with their industry, and 
heavy penalties are to be provided for in the case of any 
infringement of the regulations laid down by the 
organisation. 


The object of this vast scheme is to secure the best 
utilisation of the material resources of the country, with a 
view to re-establishing the industries on a sound footing. 
Considerable opposition has always been offered since the 
signing of the armistice to the “compulsory economy " or 
Government control of industry ; while, on the other hand, 
as stated above, Labour aspirations have been in the direction 
of securing more adequate representation in the development 
of all industries. 

In connection with the above organisation, the Workers 
Council Bill was made law some time ago, and will, it is 
thought, go a long way to secure the objects aimed at by 
the Government. Under this new law, every works employing 
at least 20 wor kpeople is bound to form a Works Council, 
on which Labour will be represented in proportion to its 
numbers. A similar organisation will be formed by the 
capitalist, and by the terms of the Act, the two bodies, 
representing Capital and Labour respectively, are bound to 
discuss matters of interest to both of them. Capital is 
pa to secure the best conditions of working, while 

abour must undertake to advise and co-operate in carrying 
out rules, regulations, &c., drawn up. Welfare work, 
housing problems, internal factory conditions, in addition 
to wages questions, come within the scope of the Councils. 
Disputes are to be settled at a Joint Regional Committee of 
Employers and Employed ; or, in the event of no settle- 
ment being reached there, the Industrial Committee of the 
Government will have the final say. 

Industrial experts and economista are doubtful of the 
success of the proposed scheme; but they agree that it 
affords a better solution than socialisation, because it will 
give the worker a certain amount of responsibility, while 
sufficiently safeguarding the employer.—E.8.H. 


MOTOR STARTING AND 
CONTROLLING GEAR: SOME CRITICISMS 
AND SUGGESTIONS. 


By G. T. DICKSON. 


THE ever-increasing tendency which large industrial 
firms are exhibiting towards the adoption of the inde- 
pendent electrical drive for machine units of all types 
has been the means of introducing many problems for 
the designer of motor starting and controlling gear. 

The natural result is that this particular branch of 
the electrical industry is receiving far more attention 
than was formerly the case, and in addition to the 
numerous firms which specialise in motor starting and 
controlling apparatus, there are, of course, many large 
concerns where motors and starters, &c., are made and 
tested side by side. 

It is, however, a regrettable fact that, in spite of the 
marvels which exist in the way of automatic gear, there 
is still room for a great deal of improvement in the 
design and manufacture of the majority of the various 
types of motor-starting and kindred apparatus at pre- 
sent being turned out. Indeed, it would seem that the 
old idea, that starters and controllers were but neces 
sary evils, is yet lingering, and is going to die very 
hard. In support of this contention it would be easy 
to cite many instances in which large machines, turning 
out vitally important work, have been held up for several 
hours owing to the failure of a Himsy starting switch, 
and any plant engineer will sav that he experiences 
far more trouble with his starters and controllers than 
he does with the motors which they are supposed to 
control. 

It is, therefore, proposed to enumerate as briefly 23 
possible, in the following article, some of the more 
outstanding faults which are to be found in almost all 
the existing tvpes of controllers and starters, faults 
whieh the writer has had good reason to note in the 


course of a fairly wide experience in industrial electrical 
work. 


—— 
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Let us first consider the ordinary motor starter, fitted 
with the usual overload and no-volt releases. There 
are many variations in the design of this kind of starter, 
but almost all of them exhibit the same faults when in 
use. We will assume that we are dealing with a 2-H.P., 
220 volt, p.c. starter of the type just referred to. 

Common to all designs we have the two coils which 
act, as it were, as a safety valve for the motor; a mov- 
able switch arm; and the contact studs. 

Now, presumably, it is the function of the no-volt 
coil to hold the switch arm in the full on ” position 
just so long as the motor is intended to run and no 
longer. Immediately an overload comes on the motor, 
or as soon as the main switch is opened, the de-ener- 
gised coil should allow the arm to fly back to the off 
position. In how many instances, however, does the 
residual magnetism in the iron core of the coil more 
than suffice to retain the arm '' hard over "' long after 
the overload has done its worst? or, assuming that the 
motor was switched off at the main, the arm will be in 
& very suitable position for fuse testing and other fire- 
work displays. 

It is true that this residual magnetism is generally 
counteracted either by drilling the cheek of the coil 
frame and inserting a brass peg, or by knocking one 
of the cheeks over until an air gap is obtained, but in 
a very short time the peg will wear away, or should the 
second method be used the magnet frame will become 
loose and self-aligning. The trouble is, of course, caused 
by the hardness of the iron core, which, again, is due 
either to the fact that the casting was ‘‘chilled’’ or 
that the wrong kind of iron was used. It is naturally 
assumed that the coil has been correctly wound. 

Turning to the overload release, in the majority of 
types this is calibrated (save the mark!) to operate on 
a 25 per cent., 50 per cent., and 100 per cent. overload. 
Are these calibrations accurate? In nine cases out of 
ten they are not. This is not to be wondered at when 
it is considered that starter testing is generally the 
work of raw apprentices, or at best, semi-skilled im- 
provers, who care little about the accuracy of their work. 
Very often you will find calibration marks nearly 1/16th 
of an inch thick where the least fraction of an inch up 
or down makes an appreciable difference. Furthermore, 
the armature hinge will often be found clogged with 
sticky paint daubed on after test to give a finish.“ 

Again, the brush which, on an overload, should make 
good contact with the brass pins connected to the no-volt 
coil, will often require to be pushed well home before 
functioning. 

A very little extra trouble taken with the fitting and 
calibrating of this overload trip would undoubtedly 
result in a smaller bill for motor repairs. 

Let us next consider the switch arm. Here we get a 
fruitful source of trouble, for, while it may be compara- 
tively easy for an expert to start up a motor without 
‘ making the sparks fly, it must be borne in mind that 
the average machine hand is not only very inexpert, but 
is also not a little frightened of his starter, and will, 
at the least sign of sparks, loose the arm and thereby 
aggravate the trouble. 

A properly designed starter switch arm should really 
be of the slow movement type, that is to say, it 

should only be possible to advance the arm from stud 
to stud at a uniformly slow rate. There are, of course, 
several types of these slow movement starters on the 
market, but as they are more costly than the ordinary 
kinds the latter are usually installed. Furthermore, 
engineers are generally endowed with an ingrained shy- 
ness of anything partaking of the nature of rat traps. 

Before leaving the subject of switch arms it may be 
remarked that, if for any reason it has been found 

necessary to remove the arm, it 1s more often than not 
a job for two men to get it in position again owing to 
the way the spring is arranged. As far as thé contact 
studs are concerned there is not much to complain of 
except that the first two or three studs should always 
be capable of renewal (from the front of the starter), for 
it is only those studs that suffer when sparking occurs. 


This remark only applies to the smaller types of atartera, 
for on most of the heavier types renewable contacts are 
fitted throughout. Again, on the majority of starters 
there is nothing to indicate to the operator that the arm 
has left the ‘‘ dead " studs, of which there are usually 
one or two, according to the size of the starter. It should 
be easy to mark the first live stud, or to make the 
„dead studs of some hard insulating material; in- 
deed the latter alternative has been adopted by some 
makers. 

Most starter face-plates are simply slabs of plain slate 
which are rubbed over with an oily rag after being 
drilled. Now and again one comes across starters which 
have enamelled slate face-plates, but this 1s the excep- 
tion rather than the rule. Enamelled slate is, of course, 
greatly preferable to plain, but here again the ques- 
tion of expense crops up, and the poor starter has to 
suffer. 

So much for the externals: let us now consider the 
actual starter winding. Here the writer is confronted 
with weird memories of positive jungles of (more or less) 
insulated leads connected to resistance coils by little 
lumps of solder which will come unstuck owing to bad 
soldering. Here, too, we find perhaps a couple of coils 
within an eighth of an inch of one another when a 
‘short’? would mean the cutting-out of half the start- 
ing resistance; a shake is all that is needed to complete 
the short (and the starter will get that shake in 
transit), and bang goes the motor directly the arm is 
moved over. 

'The ideal system of connecting the various leads to 
the resistance coils has yet to be devised; some makers 
prefer to use copper bands, whilst others still swear by 
the soldered joint. Sometimes one even finds starters 
where the connections have been merely twisted round 
the tubes and left to take their chance. 

Should any engineer be so misguided as to take a 
starter to pieces in order to repair burnt-out coils, he 
will find himself in the fortunate position of the man who 
took a grandfather clock to pieces, and who, upon try- 
ing to reassemble it, found that he had two or three 
wheels left over. However, the daring man who does 
try to repair coils will often find his stock of small nuts, 
washers, and screws considerably augmented from the 
reserve stock which is always to be found loose, inside 
the box. 

The actual winding calculations of most types of 
starters appear to be fairly satisfactory, although here, 
too, we find some measure of thoughtlessness. It does 
not seem to be understood by winding calculators that 
12, 13, or 14 S.W.G. resistance wire, if wound on, say, 
a g-in. mandrel, will make tolerably good springs, and 
that such coils are liable to buckle all ways after being 
placed in position. 

The designer might also give some little thought to the 
kind of insulated wire he uses, and if beads be selected 
as the best means of insulating leads, these beads should 
certainly be of the unbreakable variety. 

While on the subject of design the writer would appeal 
for the introduction of a starter winding in which burnt- 
out coils could be replaced in a reasonably short space 
of time. At present it takes three or four hours to do 
a job of this kind. 

Perhaps the writer has been unfortunate, but he 
can honestly state that it has rarely been his luck to 
happen upon a motor starter of the enclosed or semi- 
enclosed type where it has been an easy matter to remove 
the cover, and, having removed it, to get it on again. 
The cover will also be found, in many cases, only just to 
clear the live ” parts of the overload coil. 

The faults described above may also be traced in field 
regulators, with the exception, of course, of those faults 
peculiar to the releases. 

Controllers are generally constructed in a much more 
robust manner, but even here we can trace evidence of 
careless design and manufacture. For instance, blow- 
out coils will often refuse to function just when their 
good offices are required, and the contact between fingers 
and segments is exceedingly sketchy in many instances. 
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Then, in operating some types of controllers, a very 
strong jerk is required to pull the handle on to the 

‘start °’ position. Once over the first notch, however, 
the handle will slip round all too easily. 

In conclusion, it may be remarked that, while there 
are some really excellent designs of starters, &c., on the 
market, there are just as many of the other kind which 
hardly merit the term design," and it must be under- 
stood that the complaints in the foregoing article are 
directed against the latter. It is indisputable that a 
little more time and thought given to the study of this 
all-important question of motor control would result in 
a far less worrying life for the plant engineer, and a 
longer period of usefulness for the motor. 


€——— ——.—... e 


A PUSH-BUTTON LIFT INSTALLATION. 
By “F. A. P." 


Tue following particulars of a small push-button-con- 
trol passenger lift may be of interest to contractors who 
have the opportunity of pushing business in blocks of 
flats or similar buildings where no lift at present exists 
and where a fair-sized staircase makes a shaft practic- 


A SIMPLE PASSENGER LIFT. 


able. Even where a comparatively small staircase only 
exists, a lift to carry two passengers is generally possible 
without encroaching on the rooms. 

The premises in question were originally fitted with 
a tradesman’s or plate lift, which fas worked by pulling 
on a rope. Owing to being carelessly handled and over- 
loaded with such things as sacks of coal, for which it 
was never intended, it was constantly out of order, and 
was also the cause of several minor accidents, and gradu- 
ally fell into disuse. 

Some time ago a simple push-button, low-speed lift 
was installed, and has worked satisfactorily for six 
years without an accident. It is frequently used by 
tradesmen's boys, but not by children; in places where 


there were children it would probably be necessary to 
fix the push buttons out of their reach. What little 
trouble has arisen has been caused by passengers letting 
their luggage or umbrellas project beyond the car, caus- 
ing slight damage to the casing or temporary stoppage of 
the lift, but no personal injury has been caused, so we 
may consider these lifts quite safe for ordinary use 
without an attendant. 

The whole installation cost about £400 (in 1914), and 
is in constant use daily, the number of double journeys 
amounting to over 100 per day. It is oiled and er- 
amined about once or twice a month, and has a good 
overhaul every other year. 

The cost of electricity, repairs, and maintenance 
comes out at about £25 per annum, making the cost of a 
double journey under d., which we may consider a 
negligible expense considering the convenience. 

Very little structural alteration was required when 
installing, a hole being cut round the original small 
lift and trimming joists put in to take the load on the 
Joists cut through. As the topmost floor is not served 
by the lift, the motor was placed on the floor level with 
the control gear above, so that all parts are readily 
accessible for overhauling or attention. 

The motor stands on steel joists stiffened by an angle 
bracket let into the wall of the building, and is of 
4-H.P., 4-hour rating, working at 900 revs. per minute, 
giving the car a speed of about 100 ft. per minute. 

The usual causes of trouble, if not inspected regularly, 
are due chiefly to the plungers of the solenoids on the 
control panel sticking, and also to the gates not fully 
closing when not properly oiled or through the guides 
not being kept free from dust. In the latter case, the 
safety switches fitted on the door framework, which 
break the circuit when the door is open, are not thrown 
sufficiently far over to make contact if the door is not 
quite closed, thus preventing the lift from working. A 
fortnightly inspection has been found sufficient to pre- 
vent these troubles. 

The motor is geared by a worm and worm wheel to 
the 5-grooved pulley over which the car and counter- 
weight are hung, the whole forming a compact unit on 
one bedplate; a spring-controlled brake with a pull-off 
solenoid is fitted between the motor and gear box. The 
shaft is cased in with strong wire mesh, but can be 
boarded in if preferred. The accompanying illustra- 
tion shows the general arrangement, showing how simple 
is the lay-out. 

Considerable business should be done in fitting lifts 
of this kind, and contractors might do worse than take 
up this work, the installation of the smaller types being 
comparatively simple. Landlords should be induced 
without much difficulty to go to the initial expense, if 
the increased letting value of the upper floors, when a 
lift is fitted, is pointed out. 

The example described has paid for itself in a 
few years, besides adding to the value of the property. 
These are points that should be put before prospective 
users, who naturally only wish to spend money on sound 
business propositions where a return can be anticipated 
with safety. 

fn MÁS 


De-Control of Canals.—Sir E. Geddes (Transport 
Minister) said, in the House of Commons, on July 26th, that the 
controlled canal companies had been informed that control would 
cease on August 31st. He was prepared forthwith to take possession 
of the controlled undertakings, and to set in motion the machinery 
for increasing the tolls and charges. He had no power to increase 
the charges until the matter had been referred to the Rates 
Advisory Committee. The Government was desirous of maintaining 
the canals as an effective transport agency, and would consider 
favourably applications for advances to meet working expenses 
until authority could be given to increase charges. He hoped to 
give this authority before the end of September. It was impossible 
to come to a decision on canal charges until they saw where they 
were on the railway rates question. Although the subsidy was 
coming to an end, they proposed to give the canals temporary aid, 
under a strict arrangement with the Treasury, in order that they 
might keep themselves going until they could overhaul their 
arrangements. They would be merely taken over in the technical 
Bense, to enable them legally to put up their charges.— Birmingham 
Post, 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT, 


Readers are invited to submit particulars of new or improved devices and apparatus, whioh will be published 
if considered of sufficient interest, d 


Ediswan Cooking Apparatus. 


Some new lines of heating and cooking apparatus, some of 
which are illustrated herewith, have recently been put upon 
the market by the Epison Swan ELECTRICAL Co., Lrp., of 
Ponders End, Middlesex. "The boiling plate, fig. 3, 1s 8 in. in 
diameter by 3.75 in. high, consumes 1,000 watts, and can be 
supplied either for one or three-heat control. The top and 
base are of cast iron, the top being ground and polished 
bright to give a pleasing appearance; the remainder of the 
late is finished in black enamel. 'The combination saucepan, 

g. 4, is made of copper tinned inside and heavily nickel 
plated and polished outside. Its capacity is two pints and its 
loading 500 watts with single-heat control. 'The container can 
be used for heating milk, porridge, &c., its capacity being 
1.5 pints; the egg cruet holds five eggs. The fish frier, fig. 1, 
is made of entirely welded steel plates supported on a eheet 
metal casing with a wired top and bottoin; the eize of the 
pan being 94 in. by 18 in. by 6 in. deep. The elements are 


Fic. 1.—Fisa FRIER. 


easily replaced by lifting the pan, to which the elements and 
connections are all fixed, from the casing. A drip pan and 
&helf are provided for draining the fish after it has been- 
cooked. The loading is 5.8 Kw., and the two or three-heat 
control is by rotary switches giving 7 degrees of heat. The 
frier is ready for use 20 minutes after it has been switched on. 


The Ouidos Electric Lamp Food Warmer. 


The electric food warmer and foot warmer devised by Mr. 
Leoline Edwards, of 81, St. Margaret's Road, Twickenham, 
which we described in our issue of March 12th last, 

. 850, has been greatly improved by making it in 
the form of a jacketed cylinder. Using a single 24-candle 
carbon lamp, the device was actually rather too warm for 
use as a foot-warmer in bed; the jacket remedies this, and 


Fic. 2.— TRR Quinos " Foon AND Foor WARMER. 


at the same time increases the efficiency of the apparatus 
ag a food warmer. In other respects it is essentially the 
same; as shown in fig. 2, it contains a slider carrying a small 
lamp, and when standing vertically it can be used to keep 


baby's food at a temperature of 100 deg. F. all night, while 
sufficient light escapes round the pan to serve as a night-light 
and indicate its exact position. For use as a foot warmer 
it is covered with a flannel jacket and laid on its side. 

It is remarkable to how many uses this simple device can 
be applied. It serves to vaporise scent, disinfectants, and 
the volatile substances which allay the irritation of the 
breathing passages in whooping-cough, &c.; it can be put 
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Fig. 4.——CoMBiNATION SAUCEPAN. 


in a cupboard to air clothes, used as a reading lamp with a 
suitable wire-fraine shade, and as a plate warmer; placed in 
a wardrobe, with a light carbon compound in a dish, it 
fumigates furs, &c., and drives out moths. When it is used 
as a foot warmer, a switch can be provided with which it 
can be turned on or off without rising, and under all con- 
ditions it is clean, dry, odourless, and free from fire risk— 
which cannot be said of the customary devices used for the 
above purposes. It is supplied in various finishes—tin, nickel, 
copper, and brass. A A- candle lamp takes only 10 watts; 
larger sizes can be used if desired. | 


The ** Plexsim " Electric Iron. 


The new Plexsim electric iron, which is made by Messrs. 
SiMPLEX Conpurts, LTD., of Garrison Lane, Birmingham, is 
about 5.5 lb. in weight, and is well finished in nickel plate all 
over, including the sole plate. Each iron is sent out complete 
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Fic. 5.—PLEXSIM ELECTRIC IRON. 


with three yards of flexible cord and a lampholder connector, 
and, as seen from fig. 5, is fitted with a firm and safe self- 
contained stand. The special points about the iron are that its 
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point is always hot, and the handle, the ends of which are 
shrouded to prevent burning, is always cool. The heating 
element is designed with ample emissive surface, and the con- 
nector and round terminals are made to the dimensions recom- 
mended by the Engineering Standards Association. The 
double spring fixed to the connector is claimed not only to 
keep the flexible out of the way when the iron is in use, but 
also to prevent those sharp bends in it near the connector which 
are so frequently the cause of trouble. Further, the flexible 
cord itself is of special design; among the fine strands of 
copper wire which form the conductor are several stronger 
strands of hard spring steel wire. These strands reduce the 
flexibility but little, and add greatly to its durability. The 
guarantee attached to each iron reads as follows: If an 
element fails when in use on the voltage for which it is marked, 
the makers will supply and fit a new element free of cost at 
any time; there is no time limit. 


„„ MÀ 


i REVIEWS, 


The Baudót Printing Telegraph System. By H. W. PENDRY. 
Second edition, revised. 184 pages. London: Sir Isaac 
Pitman & Sons, Ltd. Price 6s. net. 


The first edition of this book appeared in 1913. The British 
Post Oftice administration had at that time considerably 
extended its use of the Baudót system of machine telegraphy. 
From being employed solely on circuits to the Continent 1t 
had been adopted also for important inland telegraph channels 
and had proved itself of great utility in its new sphere o 
action. As a result of this extension, a knowledge of the 
Baudót system, till then more or less confined to officials 
in the cable room of the Central Telegraph Office, became 
essential to a much wider circle of telegraph men. It was 
to meet this demand that the first edition of Mr. Pendry's 
book was produced, and it certainly did so in a most satıs- 
factory manner. Without going into advanced theoretical 
considerations, it gave a complete account of the whole system, 
‘including the then recent advance made by the British Post 
Office of duplexing ‘tbe Baudót, and nothing further was 
needed by a man in daily touch with the actual appari 
under working conditions for him to obtain a thoroughly good 
grasp of the whole system. l 

During the period which has elapsed since the appearance 
of the first edition the development of the Baudôt system 
by the British Post Office has been continued, and in the 
second edition the earlier book has been brought up to date 
to include these recent advances. 

The book is divided into eleven chapters. After a brief 
introduction, in which the fundamental essentials of a multi- 
plex printing telegraph system are discussed, the various 
pieces of apparatus which comprise the Baudót system are 
described in detail. Chapter II deals with the distributor, 
Chapter III with the keyboard, Chapter IV with the re- 
ceiver, and Chapter V with the various relays used in the 
eystem. Then follows a chapter on the electrical connections, 
with a description of the method of synchronising the ap- 
paratus at the two communicating stations. and a discussion 
of the effect of the line capacity in retarding and distorting 
the signals. The following four chapters deal respectively 
with | Baudót double, quadruple, duplex  Baudót, and 
Baudót repeaters, while in the final chapter 1s given an 
account of the faults most likely to occur. with their remedies, 
and of the manner in which the adjustments of the various 
parts of the apparatus should be made. 

The portions of the book which deal with essentially prac- 
tical details are excellent. Some of the theoretical points, 
however, are treated in a rather loose and illogical manner. 
and it would be a great improvement if in subsequent editions 
of the book, which will no doubt be required, these points 
could be revised. f 

For instance, in the description of the theory of the action 
of the Baudót governor, the following sentences occur :— 

“Centrifugal force may be defined as that force which 
tends to throw a mass off from a centre " (the fact that the 
mass is rotating is not mentioned). and the point from which 
the weight flies is known as the aria of rotation.” 

It should be remembered also that the tendency towards 
an increase in the speed of rotation of the weight is restrained 
by the fact that the amount of centrifugal force required 
varies not in proportion to the increased speed, but to the 
«quare of that speed.” 

The writer then gives the formula f- ws’a for the value 
of the centrifugal force, where “w © is defined as the mass 
er weight (!) of the rotating body, amd "a" its speed! The 
correct formula, of course, is f= mA). where m is the mass 
of the body, and s the speed of its centre of gravity. The 
formula given in the book holds good if w is the mass (not 
the weicht) of the body. and s its angular velocitv. 

A little further on, in the same section of the hook, the 
writer savs:— 

In order that the distributor speed shall remain constant 
it is essential that the resistance shall uniformly balance the 
energy ''! 

He also speaks of the energy of machinery in a train 
of wheels! 


In the diagram of the Gulstad relay (fig. 50) the actual 
receiving apparatus is not shown. It would be an improve- 
ment if this were inserted. 

The following portion of the paragraph on the effect of 
the line conditions on the signals is susceptible of consider- 
able improvement :— 

The impulses may be considered as transmitted by undula- 
tions of electromagnetic waves. When passing through a 
non-inductive resistance, such as that of an ordinary resist- 
ance box, the deteriorating influence experienced by an im- 
pulse is simply a falling away of its magnitude, or attenua- 
tion, due to the ohmic resistance’’! The writer appears to 
be unaware that the attenuation along a pure resistance 18 
nil—there is no falling away at all of the magnitude of 
an impulse, but, on the contrary, the amplitude is the same 
throughout the whole length of the resistance. 

To continue the same paragraph :— 

But on all except very short lines the transmission waves 
suffer from the effects of capacity and inductance, the one 
producing a ‘lead’ and the other a ‘lag’ in the wave." The 
writer appears to have an extremely hazy conception of the 
action of line capacity on a transmitted impulse. He is mixing 
up the effect of series capacity in an alternating current 
circuit with that of capacity between the two sides of the 
circuit, or, in the case of an ordinary telegraph circuit. 
between line and earth. 

We would strongly advise the writer to modify the points 
we have indicated above, which, as they stand, somewhat 
mar what is otherwise a most excellent book. 


The Manufacture of Chemicals by Electrolysis. By ARTHUR J. 
Hae, B.Sc., A.I.C. Pp. 89. London: Constable & Co., 
Ltd., 1919. Price 6s. net. 


This monograph forms a section of a treatise on electro- 
chemistry which is being issued by Messrs. Constable under 
the general editorship of Mr. Bertram Blount. The idea 
itself is an excellent one, but judging fram the present 
instalment it does not appear that the editor has conceived 
very clearly the kind of reader he has in view. In our opinion, 
the treatise should be a really comprehensive one, written 
by and for the specialist, something in fact on the lines of 
the German monographs on electrochemistry—if less ponderous 
—that used to be issued by Kapp of Halle. The present 
volume is much too general, and the treatment too ‘* skimpy 
(if we may be pardoned the use of this expressive term) to 
be of much use to the specialist, nor, we think, will it appeal 
very strongly to the general technical reader, except that it 
will reveal to him in a cumulative way the quite astonishing 
number of chemical products that either are or can be made 
by electrolysis. 

The author confines himself chiefly to electrolytic oxidation 
or reduction products, such as per-salts, hydroxylamine, 
nitrates, and hydrosulphites, metallic oxides (chiefly pig- 
ments), and organic compounds. A chapter is devoted 
to the production of hydrogen and oxygen, in which, 
however, not much reference is made to the recent develop- 
ments, and there is a short chapter on electro-osmotic and 
electro-colloidal processes, in which a good deal of interesting 
matter might have been included. There is no reference to 
the process for purifying clay that is now finding industrial 
application. The manufacture of alkalis is not dealt with; 
it will doubtless have a special volume devoted to it. 

The compilation is a very industrious one, and copious 
references are given, but a readable text-book cannot be 
written by merely stringing together short references, or bv 
uncritical descriptions of patent specifications. Nevertheless, 
the book will serve a useful purpose in indicating both to the 
manufacturing chemist and the engineer how very potent an 
agent electricity may be in fields not at present usually 
associated with the electrical method of applying energy. 


Storage Battery Practice. By RopertT RANKIN, B.Sc., M. I. E. E. 
Pp. 169. London: Sir Isaac Pitman & Sons, Ltd., 1919. 
Price 7s. 6d. net. 


This very useful handbook is intended to guide the user 
of accumulators in their installation and operation. It there- 
fore fills an undoubted gap in our technical literature, for 
most existing books on storage batteries treat of their manu- 
facture and characteristics rather than of their erection and 
use. The engineer with batteries under his charge will find 
Chapters III. V, and VI, in particular, dealing with “ installa- 
tion and setting to work," the practical working of cells.” 
and ''overhauls and repairs," full of wise guidance and use- 
ful information. The failures of accumulators to attain what 
is expected of thein in capacity and life would almost dis 
appear if the man-in-charge who 1s really responsible for 
the failures, erected and treated his cells im the manner 
prescribed by the author. More emphasis should. however, 
have been laid on the necessity for perfect cleanliness—free- 
dom from dust and fumes of all kinde—in the battery room. 
Where accumulators are used in works, as apart from central 
stations, there is a real danger of their being allocated to a 
dark and dirty portion of the factory. The writer knows 
of more than one battery which has come to an untimely 
end through not being sufficiently protected from deleterious 
chemicals in the form of spray, dust, or fumes. Ammoniaca] 
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fumes have been known to destroy a battery in an incredibly 
short time. 

A chapter that will be found of general interest to the 
electrical engineer is that on Uses of Stationary Batteries, 
where it is shown how useful & part the accumulator may 
play in the central station as a load equaliser. The various 
methods of control by means of boosters are described, and 
the examples given of the economies actually obtained on a 
fluctuating load by the installation of a battery and booster, 
indicate very forcibly the advantages of the system. We 
miss. however, a statement as to the relative capital cost 
involved. 


Mathematics for Engineers. Part II. By W. N. Rose, B.Sc. 
Pp. 419, figs. 142. London: Chapman & Hall. Price 
lis. Cd. net. 


This is the second volume of Mr. Rose's book on mathe- 
matics which is designed to embrace all the mathematical 
work needed by engineers in their practice, and by students 
in all branches of engineering science." The first volume, 
which we reviewed in our issue of August 23rd, 1918, covered 
the preliminary mathematics leading up to the calculus, and 
the present volume, with the exception of two chapters, is 
devoted to the study of differential and integral calculus and 
its application to engineering theory and practice. 

There is no doubt that a treatise on the calculus from the 
engineer's standpoint will be welcomed by all types of en- 
gineering students. Some of the recent books on practical 
mathematics have touched upon the subject in a practical 
manner, but there is still room for the more thorough treat- 
ment here given by Mr. Hose. It is in fact a standing 
reproach that our engineering mathematics have been lett 
to the pure mathematician, who has only given an engineering 
bias to his professional mathematical gymnastics in response 
to the insistent demand made by engineering students. 

The thoroughgoing treatment of engineering problems by 
means of the calculus has seldom been part of the training 
of the engineer—the mathematician has forged the tool, but 
its use has been restricted to problems of academic rather 
than practical interest. It is therefore good to find a sound 
text-book of mathematics, written by an engineer for en- 
Eineers. which, while avoiding the academic subtleties of the 
pure mathematical school, does not omit to emphasise the 
elentific basis upon which all sound mathematics is built. 
As the author puts it in his preface: ''Much thought has 
been given to the elimination of all rules and processes of 
acadernic interest only ; but the fact of the importance and the 
necessity of logical reasoning has not been overlooked.” 

The notation and first principles of the differential calculus 
are very rightly introduced by using the ideas of velocity 
and acceleration already familar to every engineering stu- 
dent; in fact we note with satisfaction that the symbols dy 
and dr do not appear until many pages have been traversed 
in which ds, dt, and dv appear with marked frequency. 

Having broken the ice with commendable judgment in 
Chapter I, the author plunges into the theory of differentia- 
tion in Chapter II. Every rule is illustrated by a definite 
engineering problem—expansion of gases, temperature coeffi- 

cients, deflection of beams, and inductance effects all being 
used to provide material for practical differentiation. Then, 
having developed the rules for the differentiation of algebraic, 
logarithmic, and trigonometrical functions, a chapter is de- 
voted to the solution of problems on maximum and minimum 
values, and the calculation of small corrections. 

The study of integration is commenced in Chapter V. The 
fact that it is of far more extensive application and more dith- 
cult of comprehension has led the author to illustrate the 
fundamental principles of integration at considerable length. 
Graphical methods, and the interpretation of integrals by 
graphical constructions, are given a fair share of attention, 
but the conception of integration as an essentially algebraic 
process, often capable of graphical illustration, but in no wise 
dependent upon it, has been emphasised throughout the 
treatment. The Conradi integraph and the proof of Simpson’s 
rule are introduced in the first chapter of this section, and 
serve to give a flavour of practicality to the very earliest 
stages of the integral calculus. All the standard methods 
and artifices used in integration are amply illustrated, and 
a most useful list of integrals likely to be of service is in- 
cluded at the end of Chapter VI. 

The next 80 pages are devoted to the applications of 
integration to the determination of mean values, areas, 
volumes, centroids, and moments of inertia. No less than 
42 examples are fully worked out in the text. and over 80 
other problems are proposed for solution. Seeing that it is 
to such problems that the calculus is most frequently applied 
Mr Rose has done well to deal with it so thoroughly, and 
he has been equally happy in his choice of the worked out 
questions and those which he has left for the student to 
work out for himself. 

At this point a short but useful chapter on polar co-ordinates 
is inserted. Their employment in the finding of areas is 
described and illustrated by means of the Rousseau diagram 
for the determination of mean spherical candle powers, 
Fleming's method for finding R.M.S. values, and in the 
theory of the Amsler planimeter. 

The chapters on simple differential equations and applica- 
tions of the calculus conclude & treatment of the calculus 
which is unique in its practical outlook and wealth of illustra- 


tive examples. All the types of differential equations with 
which the engineer has to do are fully explained and applied 
to problems in mechanics, electricity, and heat. A brief 
summary of the final chapter will serve to indicate both the 
thoroughness with which the author has covered the ground 
and the practical nature of the problems tackled. In ther- 
modynamics—expressions for the work done during adiabatic 
and isothermal expansions, the entropy of water and steam, 
the efficiency of a Rankine cycle under varying conditions; 
in mechanics—examples relating to loaded boum. shearing 
stress in beams, the catenary, oscillating systems, stresses in 
thick cylinders, tension in belts, and centres of pressure; in 
applied electricity—problems on transients, and circuits with 
inductance and capacity. 

The chapter on harmonic analysis deals in a simple and 
clear manner with Fourier’s theorem and its application to 
the resolution of periodic functions. 

To the engineer the final chapters on spherical trigonometry 
and mathematical probability will not make the same appeal 
as the earlier pages. The surveyor will no doubt find in them 
much useful matter, but we doubt whether Mr. Rose has 
been altogether wise in burdening his book with these 30 
pages. The examples have altogether too academic a setting, 
and we fear that even the “exclusive events mentioned in 
Chapter XIII will fail to attract the man for whom the rest 
of the book is so obviously written. 

An excellent appendix of mathematical tables, including 
natural and logarithmic trigonometrical functions and tables 
of Napierian logarithms, completes a volume for which we have 
much of commendation and little of criticism—a text-book 
which will rank high among modern treatises on practical 
higher mathematics.—P.H.S.K. 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


epe expressly for this journal by Messrs. Szrrow-jJowszs, O' DHL ano 
TEPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


19.808. Commutators." V. G. Apple. July 9th. United State: b- 
ruary 14th, 1918.) a MEAS SOUS 

19,809. '' Armatures." V. G. Apple. July 9th. (United States, Feb 
14th, 1918.) á í F 

19,810. Moulds for plastic material." W. G. Apple. July 9th. (United 
States, May 17th, 1918.) i July al 

19.811. Conductor members for vibration-current controlling regulators." 
V. G. Apple. July 9th. (United States, February 14th, 1918.) 

19,812/3. “ Dynamo-electric machines." V. G. Apple. July Mth. (United 
States, February 14th, 1918.) 

19,814. Armature cores for dynamo-clectric machines.“ V. G. Apple. July 
9th. (United States, March 8th, 1918.) 

19.815. Dvnamo-electric machines." V. G, Apple. july 91h. (United 
States, March 21st, 1918.) . 

19.816. Armatures." V. G. Apple. July 9th. (United States, April 27th, 


19.817. Armatures," V. G. Apple. July 9th. (United. States, May 7th. 


19.818. Inductor elements for dynamo. electric machines." V. G. Apple. 
July 9th. (United States, May 20th, 1918.) 
19,819. Armatures. V. G. Apple. July 9th. (United States, May 20th, 


19,820. '' Terminal-bending tool of armature conductors." V. G. Apple. 
July 9th. (United States, December 23rd, 1918.) 

19.821. Current controlling devices." V. G. Apple. July 9th. (United 
States, January 17th, 1919.) 

19,822. '' Armatures for dvnamo-electric machines," V. G. Apple. July 9th. 
(United States, September 15th, 1919.) 

19,837. '' Switchgear for electric motors," P. S. Brook and J. A. Hirst. 
July 9th. 

19,842. '' Incandescent electric lamps." E. V. Robinson. July 9th. 

19,844. Self induction coils, &c." Soc. Française Radio-Electrique. July 
9th. (France, May 20th, 1915.) 

19.845. Electro-magnetic wave receiving systems.” Soc. Francaise Radio- 
Electrique. July 9th. (France, July Ist, 1915.) 

19,849. “ Electric are lamps." Siemens-Schuckertwerke. July 9th. (Ger- 
many, April 5th, 1917.) 

19,850. *'' Electrically-driven vehicles." British Thomson-Houston Co. July 
9th. (United States, June 9th, 1915.) 

19,851. “ Means for controlling electric currents, &c." British Thomson- 
Houston Co. July 9th. (United States, February oth, 1914.) 

19.852. Dy namoœ electric machines." British Thomson-Houston Co. Julv 
9th. ("United States, January 16th, 1917.) 

19.853. Electric motors.“ British Thomson-Houston Co. July 9th. 
(United States, February 14th, 1918.) i 

19,855. “ Electric regulating systems.“ British Thomson-Houston Co. July 
9th. (United States, July 10th, 1918.) 

19,856. “ Wireless receiving systems.™ British Thomson-Houston Co. July 
9th. (United States, June 15th, 1918.) 

19,857. Electric starting systems for internal-combustion engines." British 
Thomson-Houston Co. July 9th, (United States, January 16th. 1917.) 

19,858. '' High-freguency alternators.” British Thomson-Houston. Co. July 
th. (United States, September 23rd, 1916.) 

19,859. '* Means for transforming direct. current." British Thomson-Houston 
Co. Julv 9th. (United States. December 29th, 1913.) 

19,860. '' Enclosed electric arc devices." British Thomson-Houston Co. 
July 9th. (United States, October 30th, 1915.) 

19,861. '' Wireless receiving svstems.’’ British Thomson-Houston Co. July 
9th. (United States, October 1lth. 1917.) : 

19,862. '' Enclosed electric arc devices.” British Thomson-Houston Co. 
July 9th. (United States, October 30th, 3150 

19,863. “ Dvynamo-electric machines." British Thomson-Houston Co. July 
9th. (United States, October 13th, 1915.) 

19,864. ‘ Electron discharge devices," British Thomson- Houston Co. July 
9th. (United States, October 31st, 1917.) 

19.865. Electrically-driven vehicles.“ British Thomson-Houston Co. July 
9th. (United States, July 24th, 1914.) 

19,866. Electric motors." British Thomson-Houston Co. July 9th. (United 
States, February 19th, 1918.) 
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19,867. “ Electron discharge apparatus." British Thomson-Houston Co. 


July 9th. (United States, October 16th, 1913.) 

19,888. '' Wireless signalling systems.“ British Thomson-Houston Co. July 
9th. (United States, December 29th, 1913.) 

19,885. “ Wireless telephony systems.“ 
July 9th. (France, February 24th, 1917.) 

19,886. “ Multiplex telephony.” Ges. für Drahtlose Telegraphie. July 9th. 
(Germany, December 14th, 1918.) 

19,899. '' Apparatus for generating high-frequency currents for wireless tele- 
graphy, &c.'" Ges. für Drahtlose Telegraphie. July 9th. (Germany, Janu- 
ary 19th, 1915.) 

19,900. “ Arrangement for operating direct-current relays by electrical 
oscillations." Ges, für Drahtlose Telegraphie. July 9th. (Germany, Febru- 
ary 8th, 1916.) 

19,901. '' Generation of electric oscillations.” Ges. für Drahtlose Tele- 
graphic. July 9th. (Germany, September 28th, 1917.) 

19,902. Wireless telegraph transmitters." Ges. für Drahtlose Telegraphie. 
July 9th. (Germany, December 22nd, 1917.) 

19.903. Cathode-ray tubes," Ges. für Drahtlose Telegraphie. July 9th. 
(Germany, January 9th, 1918.) 

19,904. '' Wireless telegraph receivers." Ges. für Drahtlose Telegraphic. 
July 9th. (Germany, April 9th, 1914.) 

19,905. ‘* Cascade high-frequency amplifiers." Ges. für Drahtlose Tele- 
graphie. July 9th. (Germany, July 25th, 1918.) 

19,906. Cathode-tube generators." Ges. für Drahtlose Telegraphie. July 
9th. (Germany, October 25th, 1918.) 

19,907. “ Wireless telegraph receivers." Ges. für Drahtlose Telegraphie. 
July 9th. (Germany, September 10th, 1915.) 

19,908. *'* Electric discharge tubes.“ W. Kassel. 
December 23rd, 1916.) 

19.931. ‘ Electricity meters.” 
many, March 15th, 1918.) 

19.934. Dynamo-electric machines.“ 
(Germany, June 15th, 1918.) 

19,936. “ Voltametric electricity meters.” 
9th. (Germany, March 1łth, 1919.) 

19,937. '' Manufacture of stranded conductors for electrical machines.” 
Siemens-Schuckertwerke. July 9th. (Germany, December 29th, 1917.) 
in “ Primary batteries." C. Fery. July 9th. (France, December Ist, 

14. 

19,989. '' Subaqueous sound signals." Signal Ges. July 9th. (Germany, 
December 16th, 1914.) 

19.990. Subaqueous sound signals," Signal Ges. July 9th. (Germany, 
May 8th, 1915.) 

19,991. '' Submarine sound producing devices.” 
(Germany, June 14th, 1915.) 

19.992. Sound producing or receiving devices." Signal Ges. July 9th. 
(Germany, February 29th, 1916.) 

19.993. Subaqueous sound producer or receiver.“ Signal Ges. July 9th. 
(Germany, November Ist, 1916.) 


19,994. “ Submarine sounding apparatus." Signal Ges. July 9th. (Ger- 
many, March 10th, 1917.) 


* Sound apparatus." Signal Ges. July 9th. (Germany, August 6th, 


Soc. Frangaise Radio Electrique. 


July 9th. (Germany, 


Siemens-Schuckertwerke. July 9th. (Ger- 


Siemens-Schuckertwerke. July 9th. 


Siemens-Schuckertwerke. July 


Signal Ges. July 9th. 


19,996 '' Subaqueous sound producers, &c." Signal Ges. July 9th. (Ger- 
many, November 27th, 1917.) 

19,997. '' Subaqueous sound producers, &c.“ Signal Ges. July 9th. (Ger- 
many, February 25th, 1918.) 

19,998. “ Polarised electro-magnetic sound apparatus." Signal Ges. July 
9th. (Germany, May 4th, 1918.) 

19.999. Polarised electro-magnetic sound apparatus." Signal Ges. July 
Rh. (Germany, May 4th, 1918.) 

20,000. '' Sound.transmitting arrangement." Signal Ges. 
manv, August 12th, 1918.) 

20,001. '' Submarine sound receivers.“ Signal Ges. July 9th... (Germany, 
August 12th, 1918.) ] 

20,002. Submarine sound receivers." Signal Ges. July 9th. (Germany, 
October 26th, 1914.) 

20,003. Listening devices.“ 
20th, 1917.) 

20,00 4. Electric switching apparatus.“ 
July 9th. (Germany, April 2nd. 1919.) 
20.009. Signalling systems." British Thomson-Houston Co., July 9th. 
(U.S., October 14th, 1919.) 

20,030. *'' Electron amplifiers." 
(U.S., January 3rd, 1919.) 

20,031. “ Means for obtaining unidirectional potential differences or current 
of constant value." British Thomson-Houston Co. July 9th. (U.S., Decem- 
ber 22nd, 1915.) 

20.033. Generation of high frequency oscillations.” 
Houston Co. July 9th. (U.S., June 3rd, 1918.) 

20,034. '' Electron discharge apparatus." British Thomson-Houston Co. 
July 9th. (U.S., October 28th, 1915.) 

20,035. '' Electron discharge apparatus.” 
July 9th. (U.S., October 29th, 1913.) 
Electron discharge apparatus.“ 
(U.S., December 29th. 1913.) 


July 9th. (Ger- 


Signal Ges. July 9th. (Germany, March 


Auto-Combinator Soc. Anon. 


British Thomson-Houston Co. July Mh. 


British Thomson- 


British Thomson-Houston Co. 


British Thomson-Houston Co. 


1919) 4^ " Magneto casing." C. Rouguet. July 9th. (France, April 26th, 
,,206. “ Commutator box.” C. Rouguet. July 9th. (France, April 26th, 


20.048. Device for closing an electric circuit by magnetic induction.” 
W. Augereau. July 9th. (France, August Ist, 1916.) 
20.058. Electric switches," P. Aufranc. July 9th. 
1918.) 
,. 90,090. “ Transmitters of high frequency oscillations." Ges. Für Drahtlose 
Pelegraphie. July 9th. (Germany, November Gth, 1918.) 

20,01. “ Multiple telephone wires." Ges. für Drahtlose Telegraphie. 
July 9th. (Germany, May 27th, 1919.) 

20,02. " Reception of continuous electrie oscillations." Ges. für Draht- 
lose Telegraphic. July 9th. (Germany, October 15th, 1915.) 

20.093. * Electric current amplifiers.” Ges, für Drahtlose Telegraphie. 
July Oth. (Germany, November 16th, 1915.) 
230,004. *'' Electric discharge tubes.” W. 
March lst. 1917.) 

20.116. * Dynamo electric machines.’ W. Boin. Juls 9th 
October 13th, 1917.) 

20.145. “ Choking coil.” 
many, July 10th, 1914.) 
20.133. Driving system for alternating current meters.” 
Elektricitats-Ges. July Yth. (Germany, January 14th, 1919.) 
20. 177. Starter for internal combustion engines.“ Soc. des Phares ct 
Equipments Electriques. july 9th. (France, June 17th, 1919.) 


(France, July 13th, 


Kossel, July 9th. (Germany, 
(France, 
Allgemeine Elcktricitats-Ges. july 9th. (Car- 


Allgemeine 


20.226. Telephony." Dr. E. F. Huth Ges. & S. Loewe. July 9th. 
(Germany, December 3ist, 1915.) 
20,227. '' Telephony." Dr. E. F. Huth Ges. & S. Loewe. july 9th. 


(Germany, November 28th, 1916.) 


20,228. '' Vacuum tubes." Dr. E. F. Huth Ges. 
March 30th, 1918.) 

20,229. Aerial conductors for wireless telegraphy." Dr. E. F. Huth 
Ges. July 9th. (Germany, July Ist, 1915.) 

20,230. “ Wireless messages." Dr. E. F. Huth Ges. 
many, October 21st, 1914.) 

20,231. “ Arrangement for ne. wireless stations." Dr. E. F. Huth 
Ges. July 9th. (Germany, October 30th, 1913.) 

20,232. '' Reels, &c., for winding and unwinding aerial conductors." Dr. 
E. F. Huth Ges. July 9th. (Germany, January 16th, 1918.) 

20,233. “ Reels, &c., for winding and unwinding aerial conductors.” Dr. 
E. F. Huth Ges. July 9th. (Germany, May 6th, 1918.) 

20,234. '' Sources of electrical energy for use in aircraft." Dr. E. F. 
Huth Ges. Juiy 9th. (Germany, February ‘Ist, 1916.) 

20,235. Wireless receiving apparatus." Dr. E. F. Huth Ges. & S. Loewe. 
July 9th. (Germany, December 20th, 1915.) 

20,236. '' Method of tuning the sending connections for wireless tele- 
graphy.” Dr. E. F. Huth' Ges. & S. Loewe. July 9th. (Germany, Septem- 
ber 18th, 1915.) 

20,237. “ Aircraft stations for wireless telegraphy.” Dr. E. F. Huth Ges. 
July 9th. (Germany, December 4th, 1914.) 

20,238. Coils for high frequency purpose." Dr. E. F. Huth Ges. July 
9th. (Germany, November 29th, 1916.) 


July 9th. (Germany, 


July 9th. (Ger- 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1916. e 
3,543. '' Apparatus for recording and reproducing sounds and electric 


signals." E. Russell Clarke. March 9th, 1916. (Complete accepted February 
oth, 1320. Patent sealed February Sth, 1920.) (145,805) 


1918. 


21,922. '' Methods and apparatus for the detection and generation of sound 
or like waves." R. A. Fessenden. December 31st, 1917. (145,812.) 


1919. 
5,047. '' Electron discharge apparatus, and process of operating the same." 
Connecticut Telephone & Electric Co. March. 23rd, 1918. (124,721 )) 
7,715. Synchronous operation by electrical means of two or more mechan- 


isms.” A. Robinson & Co., J. F. Gill, and J. N. Chaviara. March 27th, 1919. 
(145,835.) 

7.722. Electric arc apparatus employed in the veneration of oscillating 
currents." W. S. Entwistle. March 27th, 1919. (145,37 .) 

7,749. '' X-ray apparatus." British Thomson-llouston Co. (General Electric 
Co.) March 27th, 1919. (145,839.) 

8,163. “ Telephonic repeaters.” C. Robinson and R. M. Chamncey. April 
Ist, 1919. (145.809.) 


8,278. “ Dynamo-electric machines.“ R. W. Myers. April And, 1919. 


8,312. “ Systems of electric power transmission. British. Thomson-Houston 
Co. (General Electric Co.). April 2nd, 1919.  (145,881.) 

8,449. '' Machines for making  hobhins for electric batteries.“ National 
Carbon Co. October Ist, 1917. (125,382.) 

8,795. '' Electric furnaces." R. Steiger. April 8th, 1918. (125,391.) 

9.745. Electric fault detecting devices." E. J. Simon. April 16th, 1913. 
(145,907.) 

10,045. *'' Commutators for dynamo-electric machines.” 
And, 1919. (Patent of addition not granted.) (145,909.) 

10,249. *' Miners’ electric lamps." Haslam & Stretton, T. Stretton, and 
J. W. Jones. April 24th, 1919. (145,913.) 

11.921. Electromagnetic controlling devices.” 


H. Chitty. Apri! 


Soc. Anon. des Etablisse- 


ments I., Blériot. August 28th, 1918. (131,875.) 


13,751. *' Electric radiators.” J. R. Quain. May 30th, 1919. (145,950.) 

15,301. ‘ Electric voltage regulator." British Thomson-Houston Co. (Genera! 
Electric Co.). June 18th, 1919. (145,966.) 

15,748. Electric induction apparatus.“ British Thomson-Houston Co. 
(General Electric Co.). June 23rd, 1919. (145,972.) 

16.248. Insulation of the leads passing through the case of electrical 
measuring instruments. W. H. L. Wood and Metropolitan- Vickers Electrical 
Co.) June 27th, 1919. (145,975.) 

16,256. Fault localisation for underground electric cables.“ C. W. Kay 
and Callender's Cable & Construction Co.). June 27th, 1919. (145,976.) 

18,004. ‘ Electric furnace." E. Piquerez. September 2nd, 1918. (132,233) 

18.647. Electric plug couplings." A. Chalmers and W. F. Mitchell. Jul; 
98th, 1919. (145,992.) 

18,879. '' Apparatus for testing of magnetos and sparking-plugs as ue 
for the ignition of internal-combustion engines." J. M. lumbelty. July Such. 
1919. (145.995.) 

20,137. ''Incandescent electric lighting apparatus.“ 
September 13th, 1918. (132,001.) 

22.288. Current-reversing devices for dvnamos turning in both directions.” 
F. Mauron. September 10th, 1918.  (132,517.) 

23,193. Electric switches for signalling and like purposes." D. Desplats. 
September 20th, 1919. (146,013.) 

24.4955. Protecting means for ignition coils used in connection with 
explosion motors." Scintilla. October 19th, 1918. (134,201.) 

25,712. Electro-magnetic clutches.” H. M. Beyer. March 14th, 1929. 
(140,366.) 

27,941. '' Electric regulators." A. E. White (U.S. Light & Heat Corpora- 
tion). November llth, 1919. (146,033) 

28,100. “ Sparking plugs for internal-combustion engines." J. Atkins. 
S. G. Atkinson, W. Atkinson, and R. Atkinson. November 12:b, — 1912. 
(146.0:4.) 

29,547. '' Electric condensers.” W. E. 
(146,038.) 

30.495. *'' Efectric motor controllers." C. R. Galer. December Sth, 1313. 
(146,041.) 

32,124. ''"Sparhing plugs for internal combustion engines.” 81. 
February 4th, 1919. 138.596 


C. von der Wed. 


Barber. November 27th, 121“. 


Evquer: 


1920. 

1.500. Devices for preventing the accidental or unauthorised starting o 
electricallv-ignited internul-combustion engines.“ R. Bosh Azt-Gex. Marb 
27th, 1916. (137,865.) 

3,940. *' Ignition magnetos for internal-combustion engines." Fabriques ces 
Montres Zenith. June llth, 1919. 1144.608.) 

4.390. Sparking plugs." J. L. Platel. September 28th, 1419. (138,934) 

6,318. ''Switchboard arrangements particularly for field telephone appara- 
tus." Siemens & Ha!ske, Akt.-Ges. March 4th, 1916. (139,779.) 

7.365. ‘Safety device for electric generators." Siemens-Schuckertwecke. 
October 23rd, 1918. (140,100.) 


eee —À ne ERR RR 


Vou. LXXXVII, 
No, 2229, 


— 


City. gy m * "Ww. ‘Dawson & Sons, Lp., Manni 
Address: Ageekay. Cent., London." 


LITHOLITE 
INSULATORS, Ltd. 


55 —57, Hackney Grove, London, E. 8. 
"Phone and Telegrams: Dalston, 692, London. 


FIREPROOF AND OTHER GRADES. 
ESTABLISHED NEARLY 20 YEARS. 


Birkby’s “ELO” 


For all purposes for which moulded in- 

sulation is required specify ` ELO“ 

which is water, oil and fireproof. 
ee 


FLEMING. BIRKBY & GOODALL, LTD., 
LIVERSEDGE, YORKSHIRE. 


WRIGHT Tele Motor. 
"n um MOTORS. 


D.C. 
WRIGHT MOTORS, Ltd., HALIFAX. 


EVERY DESCRIPTION OF 


SMALL TURNED PARTS and CASTINGS 


for ELECTRICAL ENGINEERS. 
A. MORTON, 
6, Tenby Street North, Birmingham. 


- BROOK 


ONE, TWO and THREE-PHASE 


MOTORS. 


See Sup. 42. 


SWITCHG EAR. 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON. 
LLL 


MICA & MICANITE 
TAYLOR & PETTERS, LTD.. 


40, Hatton Garden, London, E.C. 1. 
See Page ii. 


Phone: 
4575 Central. 


MOTORS. * DYNAMOS. 
VICTORIA DYNAMO & Motor Co., 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
Phone Gerrard 1245, 


Advertisement Index. see page xxxvi. 


AUGUST 13, 1920. 


LONDON: JE Lr p gend OFFICE, 4, LUDGATE HILL, E.C. 4. 


6d. per annum. Colonial and Foreign, £2 18. 6d. per annum. — NW York: 
ng Chambers. Paris: BOYVEAU & CHEVILLET, Librairie, Etrangére, 22, Rue de la Banque, 


AB C Code. Telephone Nos. City 997; Central 4425 (Editorial only), 


CHURTON e 
eM E and PoLy?® 


S MOTORS. 


T. HARDING CHURTON & CO., LTD. 
Atlas Works, Water Lane. LEEDS. 


SKATOSKALO 
BOILER SCALING 85 


Sole Maker: 


FRANK GILMAN 4, 
9, Westfield Road, Bip vite GHAM. 


see Advertisement this week, 


“EMPIRE "* 


rv 


Ow 
AUTOMATIC CONTRO, 


Pumps, Compressors, Machine Tools. " 


ELECTRIC CONTROL, LIMITED, GLASGOW. 
a ————— —À — — À ———— 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 
Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON, E. 


TELEPHONES & CABLES. 
Bee Advertisement las: week, Sup. 35. 


CONNOLLY’S (BLACKLEY). re 


for 


WIRES AND CABLES, 


See Advertisement this week, p, ill. 


WHITE 
€lectrical Instrument Co., Lid. 


2, 4 & 6, GLOUCESTER STi, 

CLERKENWELL, LONDON, E. C. J. 
Wire E iv me 
Voltograph, London, City, 8660. 


ELECTRIC MOTORS. 


One, Two and Three-Phase. 


BRITTAIN’S ELECTRIC MOTOR Co. 
(Late Langdon-Davies Electric Motor Co.), 
110. Cannon Street, London, E.C. 4. 


INSULATING 
-- BEADS -- 


Immediate Delivery. 


HOLDER- HARRIDEN LTD., "London, E. 


Registered at G.P.O. as a Newspaper and PRIOR 
Canadian Magasine rate of Portage. Stirn 
SUBSCRIPTION RATES, Postage Free: United 


. Van N NOSTRAND: Go., 25, Park Place, New 


V. I. R. Cables 
of super- excellence. 
See page xi. 


Better than Rubber, Leather and Gutta-Percha, 


HOSE. 


DERMATINE CO., Ltd., 
Neate St., London, S. B. 5 


y. SHUNT REGULATORS. 


-MOTOR STARTERS and all classes of Resistance Werk. 


REPAIRS "2.22" MOTOR STARTERS. 


THE SOLENOID REGULATOR co., 


HIGHGATE SQUARE, CAMP HILL, 


~ T ' : 
L es BIRMINGHAM gc ee Birminghase! 
— ———e— — — — — — — u — — 


MAVOR & COULSON, L id., 


GLASGOW. 


MOTORS, DYNAMOS, 
SWITCHGEAR. 


E 
ELECTRIC MOTOR SOND: 


REPAIRS. 
H. DUNN & SON, 


WM AT yres_* 


Newington Causeway, 
LONDON. S. E. 


RAYNER & HEALD, LTD., 


DUKE STREET, DERBY. 


Tel.: Hor. 1167. 


TWO & THREE-PHASE 
MOTORS only. 


See page xxxv. 


FU LLER’S UNITED ELECTRI 
WORKS, LIMITED, 
MANUFACTURERS OF 
ACCUMULATORS BATTERIES 
WIRES & CABLES CARBONS, &e. 
WORKS: CHADWELL HEATH, ESSEX, 
Sales Offices : 
IDDESLEIGH HOUSE, Caxton St., Westminster. 


‘Grams Blocbat, Vie, London, ‘Phone: Victoria 6863. 


INGLEBY & CO., 


ALTERNATING CURRENT 


ELLAND ROAD, LTD. | 

MOTORS E 

FOR DIRECT AND | 
Tel. 378. 

Delivery from Stork up to 50 H.P. E 
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SALE of 
Surplus Government Stock of absolutely new EI 
FULLER'S BLOCK TYPE 


ACCUMULATORS |= 


„ AT MUCH BELOW MANUFACTURERS’ PRICES. 


e 
6 volt. 20 amp. | . 
(actual)complete | : =i" 
in Teak Case, 


ENGLISH 
EDISWAN 
EVERYTHING 
ELECTRICAL 


Brass Hinges, | n 
outsideTerminals| 1 n 
4 and solid Leather : m. 
Strap. „ eeta 

No plates to buokle. | ^77 
aternal  short-eir- | |. 727 
cuing l 241 21 
10 volt, 20 amp. un! 
A or on 
l in Tea ate, ER 
or inrer Htm 
e (geo 0 | outaideTerminsb | : w? 
with a enquiries for and solid Leather | tt: 
i Strap. LITS, 
Everything WUI hold their charge 
Electrical. Reape for a feo Tenis 

f 


Agents E roaba 
B-cell, 6-volt pattern, ` A E 

Suitable for Motor Lighting, Garage, Shop, Store, 

Stable, Cellar, Greenhouse, Yacht, Houseboat, r.. 
This offer cannot be repeated. a 


ENTIRELY BRITISH. 


The Edison Swan Electric Co., Ltd. 


PONDERS END, MIDDLESEX. 
London and Provincial Depots. 


CITY ACCUMULATOR CO, | ==: 
75, GREAT EASTERN STREET, Ec. 24 


TELEPHONE: 1888 CLERKENWELL, 


ARORA ELECTRIC FIRE |j... 


Has given universal satistaction.. 


WHY? Because OUR patented Element is ef HEAVY SECTION and 
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THE INDUSTRIAL SITUATION. 


~ DuniNG the past week or so, in accordance with annual 


custom, many industrial works in the United Kingdom have 
been closed for the holidays. 

While we were at war in Europe and the factories were 
places of ceaseless activity in the high-speed production of 
munitions, it was frequently pointed out that occasional 
periods of holiday and rest were essential, in order that the 
workers might be able to pursue their arduous task with 
fitness and with less industrial irritability and unrest. In 
more recent times the hours of labour have been shorter 
and the task less arduous, but the holiday is considered 
indispensable ; in some places it has been lengthened. A 
general holiday is not unacceptable to those responsible 
for the direction of industrial manufacturing works where 
the pressure of orders has fallen off or where the ban on 


overtime has made overhauling and repair operations 
impracticable without a complete shut-down for carrying 


out such work in day-time, though in some cases even 
repair work during the holidays has been prohibited. A 
period of reflection is also beneficial to all ranks for the 
purposes of mental overhaul. 

In many works the holiday period is now ended or 
ending, and there will be a resumption of productive 
activity ; ‘but, unfortunately, there is coming in from 


various industrial centres a good deal of disquieting 


evidence showing that unrest is far too general, while there 
is also much discussion concerning slackening trade and the 
outlook for the coming winter. We are, further, faced with 
Lord Haig’s righteous demand on behalf of nearly two 
hundred thousand men from the Forces who have no 
work to do to-day and no prospect of any to-morrow. 


On the part of the employing interests there has lately 
been a marked weariness with the continuous uncertainty 
of everything. It hangs over all business, restricts enter- 
prise, limits confidence—that important factor which has 
always made for prosperity, just asthe lack of it has generally 
preceded the slackening of trade—and forms a gnawing 
anxiety. Government taxation and lack of financial assist- 
ance from the banks contribute to the depression occasioned 
by the uncertainty. 

On the part of the employed there is with us in a 
somewhat menacing shape a widespread wage-increase 
demand, while, on the other hand, a growing army of 
unemployed clamours for the opportunity to work. The 
relative wages of skilled and unskilled are still a source of 
grievance and discontent. 

It is stated that the inability of engineering and other 
employers to give firm quotations, due to the foregoing 
wage uncertainty, has caused many contracts to be placed 
with American and other foreign competitors. The Sheffield 


. Chamber of Commerce has issued à memorandum warning 


of the grave injury caused to British trade, and especially 
to our export trade, by manufacturers finding it necessary 
to stipulate for prices ruling at the date of delivery. “It 
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is unreasonable to expect foreign buyers abroad to give carte 
blanche to their suppliers in this country to ship goods at 
unknown prices." The root of the trouble, says the 
Sheffield memorandum, is the constant demands, without 
proper notice, for wage increases. It seems that the 
practice has become general of demanding immediate 
advances, and, in some cases, making them retrospective. 

In some trades manufacturers have had to notify con- 
siderable advances in cost, owing to wage increases, after 
contracts have been accepted, and cancellation of orders has 
followed. 

The engineering, foundry and shipbuilding trades have 
their own particular problem awaiting solution, and con- 
ferences have been held. Impatience with the decisions of 
the Industrial Court occasions the desire for the termination 
of this tribunal for settling wages. In the ordinary course, 
the agreement relating to it ends when the Wages 
(Temporary Regulation) Act expires on September 30th. 
The prevailing disposition is to have done with the four- 
monthly hearing agreement made in 1917, and to resume 
direct negotiations between the employers and the employed. 
Time will prove whether the permanent interesta of industry 
will be adversely affected by such & resumption. Probably 
they will not, but we are not inclined to assume the cloak of 
prophecy. 

While we see no useful purpose in magnifying the diffi- 
culties of the present situation, it would be folly to fail to 
take due note of the facts. They are sufficiently disquieting, 
and it were unwise to encourage a spirit of apprehension 
which can only add to the want of confidence and precipitate 
economic disaster. 

In our opinion we are suffering directly from the unsettle- 
ment of affairs in Europe. This has upset all calculations 
of propheta of the year before last, and early last year, who 
told us how many years of industrial prosperity we might 
expect to enjoy before the inevitable period of inactivity and 
distress arrived. We have done with prophets in these 
days, whether politicians or economists—temporarily we 
have little use for them, for there have been so many 
unknown factors cutting across their forecasts that it were 
perhaps better if we had never listened to them. We are 
afraid that they too readily assumed a world at rest from 
strife—a millennium. 

The facta of the situation—not the hopes and promises of 
prominent orators—are what we have to deal with to-day. 
The cost of living shows no inclination to fall—indeed it 
seems bound to go the other way for some months to come, 
in consequence of the Government efforts to straighten out 
railway finances, withdraw subsidies, and put house rents on 
an economic basis. Wage questions are restricting business 
in trades which normally should have had a long period of 
prosperous activity ; the improved wages and conditions are 
enjoyed by some with the immediate consequence that 
expenditure on new work at home is rendered prohibitive, 
and thousands of would-be workers are out of employment 
and earn no wages at all; foreign producing countries are 
getting into their stride, and imports are coming to these 
shores and to other parts of the Empire and to foreign 
markets, at an increasing rate; there is reported to be 
almost everywhere throughout the world a deplorable and 
demoralising disinclination to work. 

One must not be blamed for wondering whither we are 
tending. We are floundering in the refuse that the war has 
left behind it, pre-occupied with the muck-rake, turning 
over rivalries and self-interests, so that we lose sight of the 
golden crown. Instead of sinking our differences and 
joining all our forces together in industrial partnership 
to pul] things round, we are chaotically pursuing our own 
selfish ends, and the new world that a Premier promised, 
at a date which he subsequently said he had left open, has 
not yet been born. Possibly all the disquieting movements 
of the moment are but the pains of labour preceding the 
delivery of the mouse of the mountain. We shall bring in 
no new world either by hope or by prophecy. It can only 
come from within the individual heart and from the united 
practical effort of all in the nation acting under the 
inspiration of a lofty vision, | 


FACTORS AND STATION 
EFFICIENCY. 


LOAD 


THE importance of a good load factor in reducing the cost 
at which electricity can be produced is so well known that 
there appears to be & considerable risk of the actual effect 
of this factor being misunderstood. It is very evident that 


. the higher the load factor for a given output, the less will 


be the cost of capital and of labour per unit generated, and 
it is often assumed, in a vague sort of way, that the fuel 
consumption per unit will also be reduced. This belief 
appears to be quite unjustified. Of course, if in a given 
plant the load factor is improved by filling up the hollows 
of the load curve, the operating efficiency will be increased, 
but this increase is only due to the extra load, and not to 
the improvement of the load factor. It would, in fact, 
have just the same beneficial effect, so far as the coal bill is 
concerned, if the extra load came right on the top of the 
existing peak, as if it came during a time of less activity. 
The load factor, per se, has no influence whatever upon the 
coal consumption of the plant per kilowatt-hour. 

We should not have thought it worth while to point this 
out were it not for the fact that misunderstanding is 
prevalent on the subject. In his recent paper on “ Power 
Station Design in Relation to Thermal Efficiency," read before 
the Incorporated Municipal Electrical Association at the 
Bradford Convention, Mr. I. V. Robinson fell into the error 
to which we havereferred, and as his remarks in thisconnection 
passed unnoticed in the discussion, it seems advisable to draw 
attention to the fallacy. He accepts the fact, demonstrated by 
Mr. R. H. Parsons in these columns, that for all steam 
power stations it is possible to establish a straight line law 
connecting the fuel consumption with the total daily output 
of the plant, and claims that such a relationship“ allows 
the fuel or heat consumption to be calculated for all daily 
load factors.“ As a matter of fact, it does nothing cf the 
kind. What it does do is to enable the fuel or heat con- 
sumption to be calculated for all daily outputs, which is a 
very different thing. If the straight line law is accepted as 
correlating total output and total fuel consumption over a 
shift, a day, or for any other period, the load factor during 
the period in question can have no influence on the efficiency 
one way or the other. It follows from the very nature of 
the straight line law that if a station with an output of, say, 
100,000 Kw.-hours per day, uses a certain amount of coal 
per Kw.-hour, the coal consumption will not be altered, 
whether the load factor be 1 per cent. or 100 per cent. It 
is very clear that Mr. Robinson did not realise this fact, for 
he expresses it as his opinion that a modern power station 
“ with a daily load factor of 40 per cent. to 50 per cent." 
should aim at & heat consumption not exceeding 20,000 
B. TH. U. per KW.-hour. If such a figure can be reached in 
any station, it will be found that it is dependent upon the 
total daily output only, and that with a given output it can 
be repeated, whatever the load factor may be. 

We notice a similar misapprehension concerning the effect 
of load-factor upon thermodynamic efficiency running 
through an article by Mr. E. R. Briggs, which appears in 
the current number of the English Eleriric Journal. In 
this article Mr. Briggs starts from what he terms the 
* Parsons law," and proceeds to develop curves purporting 
to show the performance of power stations at various load- 
factors. But as all these load-factors relate to conditions 
in which the maximum load is the same, any change in 
load-factor really connotes a change in total output. What 
the curves really show, therefore, is how the efficiencies of 
stations vary with varying output, and the fact that, under 
the assumed conditions, the load-factors vary at the same 
time is quite immaterial. : 

To prove that, if the Parsons law is true, the coal con- 
sumption of a station is unaffected by the load-factor, we 
will consider the case of the Canadian station to wbich 
Mr. Briggs refers. The law for this station, at the time 
the conditions were investigated, was as follows :— 


c = 20,000 + 2:917 K, 
where c is the total coa] burnt per eight-hour shift, expressed 
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in pounds, and K is the total unite generated during the 
same period. 

We will assume that on any particular shift the output 
is 16,000 Kw.-hour, and that the load-factor is 50 per cent. 
Such a load-factor might be obtained by a load of 
4,000 Kw. for four hours, and a zero load for the remainder 
of the shift, We see from the formula above that the total 
coal consumption for the first half of the shift would be 
10,000 + 16,000 x 2°917 = 56,672 lb., while for the 
latter half it would be 10,000 lb. Hence, for the whole 
shift, 66,672 lb. of coal would be burnt, or 4:167 lb. per 
Kw.-hour. 

Now let us assume that the load factor is 100 per cent., 
which is equivalent to a steady load of 2,000 Kw. throughout 
the shift. The coal consumption will now be 10,000 + 
8,000 x 2:917 = 83,386 lb. for either half of the shift, 
ora total of 66,672 lb. for the whole shift, which is the 
game as before. Thus, for equal total output, we find that 
the coal consumption remains the same, whether the output 


is obtained on a load factor of 50 per cent., or on one of 


100 per cent. Precisely the same reasoning will hold good, 
if the yearly load factor, rather than the load factor per 
shift, is considered. Hence, one is justified in the con- 
clusion that, so far as coal consumption alone is concerned, 
any extra load is just as useful on the top of the peak 
demand, as it is during the hours when the station is running 
light. Whether it is equally welcome, is, of course, quite 
another matter. 

We have dealt with the question of the effect of load factor 
upon efficiency at some length, because we wished to correct 
a false impression which seemed to be gaining ground. The 
straight line, or “ Parsons” law appears to be of such 
general application and, as shown in the little book on 
“Coal Consumption of Power Plants,” published by this 
office, so many really useful deductions regarding power 
plant operation can be drawn from it, that we should regret 
to see it discredited by unwarranted inferences, | 


THER phrase extra-high-tension is 
ce: frequently used as a convenient means of 

Transmission, discriminating between ordinary high 

voltages and the much higher pressures 
used for bulk transmission of electrical energy, but the 
term has also been used extensively for all pressures 
exceeding 3,000 volta, which is distinctly a low pressure as 
judged by modern practice in the transmission of electrical 
energy. Already pressures of 100,000 volts, and distances 
of transmission of 100 to 200 miles, are almost common- 
place, and we are badly in need of an expressive phrase to 
describe such installations. Duplicated superlatives are not 
satisfactory—as witness the Best, Best-Best, and Best-Best- 
Best of the iron trade—but we may very reasonably adopt 
the term “extra-long-distance transmission" to cover the 
transmission of electrical energy over distances exceeding 
200 miles, such transmission being an achievement made 
possible, under the conditions for which it is likely to be 
required, by the so-called quarter-wave and half-wave 
systems described elsewhere in this issue. 

These systema employ transmission lines, the charac- 
teristics of which are such that the time taken for an elec- 
trical impulse to flow from one end of the line to the other 
I8 one-quarter of the periodic time of the current in the 
quarter-wave system, and one-half of the periodic time in 
the half-wave system. The velocity of electricity—so high 
that the time of propagation may be neglected in all ordinary 
transmission and distribution problems—here plays a part of 
primary importance. Another startling fact is that the 
quarter-wave line is in resonance on light load. It will, 
indeed, be strange if resonance—hitherto regarded as the 
Particular bêle noire of the transmission engineer—should 
Prove to be the means of extending 10-fold the economic 
radius of transmission of electrical energy. 

Only the basic principles of quarter-wave and half-wave 
transmission lines are as yet understood, and there are many 
difficulties to be overcome before these systems can be 
utilised in practice. At least for the quarter-wave system 
^ suitable alternator must be designed for constant-current 


variable-voltage operation, and the inherent magnitude and 
risks of the whole scheme will demand no small amount of 
courage on the part of the pioneer. On the other hand, 
these difficulties and risks are no greater than those which 
have already been encountered and overcome in electrical 
transmission practice, and, whatever may be the practical 
future of the quarter-wave system, the remarkable properties 
of the latter cannot fail to interest every electrical engineer. 


WE do not know that the general public 

ane oe takes much interest in the proceedings of 
5 the Imperial Press Conference, which 
opened in Canada last week. To news- 

paper men, however, and to all who are consistently zealous 
for securing the one-ness of the British Empire, they make 
a direct and imperative appeal. Naturally, when Pressmen 
from all parts of the Empire meet together, they confer upon 
many matters of purely mutual or domestic concern, but 
the Press exists to perform a great public function, how- 
ever much it may, under individuals, have fallen into line 
with the commercialism of the age, and, therefore, the 


. proceedings, in the main, have a world-wide influence. 


Penny postage, in years gone by, was hailed as a boon, and 
its pioneers were public benefactors to whom monuments were 
erected. To-day we double the rate and pay homage 
to those who discover this and other mieidia ways for 
helpıng us to bear our national financial burdens. Dreams 
of a universal penny-postage have now gone for a generation, 
and it remains to be seen whether the increased cost will 
lessen correspondence between ourselves and our kıth and 
kin beyond the seas. If it does so, the moderate financial 
advantage will have been gained at a substantial cost, for, 
in our opinion, oft expressed here, few things are of greater 
importance in connection with the maintenance of tbe unity 
of the Empire and the utilisation for the good of all of the 
vast resources thereof, than the greatest possible freedom in 
communication. At the present time, there is an astounding | 
want of frequency and regularity of mails between the 
Mother Country and certain distant parte of the Empire. 
The Imperial Press Conference at the Canadian meeting 
has again expressed its views regarding the urgency of ithe 
need for providing improved facilities for the telegraphic 
transmission of news within the Empire, the institution of 
cheaper cable rates, the fullest reasonable utilisation 
of wireless telegraph and telephone facilities now, 
and their extended use as they develop. The sub- 
marine cable companies are laying new cables and 
adopting other improvements, but the newspaper men are 
80 impressed with the need for greater accommodation and 
cheaper rates that one of their chief spokesmen (Mr. Robert 
Donald) advocated a competing cable service between 
Great Britain and the Far East. We are afraid that 
in these days suggestions for a universal cable rate for the 
British possessions of a penny a word are not worth serious 
attention ; there was a feeling among some delegates that 
a resolution asking merely for a speedy and better cable 
service was more likely to be listened to. The policy urged 
upon the Conference was to aim high, and everybody who 
takes the long view will agree that our ambition must be 
the provision of electrica] means of communication on the 
amplest scale and at the lowest possible cost to all parta of 
the Empire, for that is one of the great essentials for the 
maintenance of the well-being of the British race and for 
the development and utilisation of the vast resources which 
lie awaiting enterprise and effort. In the course of the 
discussion the ridiculous use of the existing cables for 
Government messages was blamed as being responsible for 
some of the congestion on the lines and the delays to which 
other messages are subjected. Sir Roderick Jones says that 
the Government use of the cables is as bad now as during 
the war, and we believe that he is in a position to know. 
The urgency of Government messages was understood while 
war conditions prevailed, but even then they were, we 
believe, needlessly detailed ; officials seated in places of 
government authority should be made to understand that 
to-day there are other claims quite as imperative as theirs, 
and thoughtless or wanton use of telegraphic facilities . 
Bhould not be permitted, 
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D.C. COMMUTATORS: CLAMPING, TURNING AND RE-TURNING. 


By A LONDON FOREMAN. 


Foreword.—W ith a multitude of products, either mechanical 
or electrical, it is a case of “different firms, different 
methods,” in respect of the manner in which commutators 
of generators and motors are produced. 

The writer, a machine-shop foreman, has no hesitation 
in asserting that there are firms whose mechanical accessories 
of electrical machines are produced by electricians, and with 
distinct disadvantage. Other concerns there are, which place 
the production of such mechanical accessories under the 
care of mechanics—not electricians. The latter provision, 
all who understand will agree to freely, for with all due 
respect to the electrician, it by no means follows, because 
he is such, that he is a mechanic. 

For instance, the writer was engaged some few years since 
as mechanical foreman to a large concern manufacturing 
D.C. motors for electric passenger lifts. An electrical foreman 
was head of the department, while the writer was second. 
The concern had been building generators and motors for 
many years, but how on earth they were able to compete 
in the open market is a mystery yet. It was this way :— 
A man built a commutator (how it was built will be told 
shortly), and as turning a commutator for its sleeve and 
ring was assumed to be such a particular piece of work, and 
exclusive to anybody but an electrical man, he was 
allowed to take his built-up and clamped commutator to 
the turnery; where, with a considerable amount of 
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preparation and not a little ‘‘ show,” he turned the recesses 
in the copper for the sleeve and the ring respectively, but 
took about as much time to do one, as should have been 
sufficient for about five. There was no complaint from 
the heads; all was accepted as necessary and proper." 

But was it? The copper was turned at a speed of 40 ft. per 
minute, while 240 would have been much nearer the proper 
speed, and besides a regular turner would have beaten the 
electrician’s time to a frazzle, as will be readily understood. 

It is, therefore, advised that the section that deals with 
the copper and the mica should build the commutator and 
clamp it, and that the turning for sleeve and ring should 
be done by the regular turner. If a dozen, or a score, or 
fifty, or a hundred, can be built, and clamped, and sent to 
be turned in batches, all the better, for in such a case, 
the machine-shop boss is well able to keep a set of men on 
the work of commutator turning, and the men, and the 
boys, too, will easily become proficient at the work, and 
turn them out inexpensively and well. | 

Though it is true that in connection with the turning of 
a commutator, both separately and when attached to ita 
armature, there are certain simple rules (as regards 
cleanliness, &c.), which do not obtain in respect of the 
regular work of a turnery, all is extremely simple and the 
rules easily grasped and fully learned. 

Commutator Design and Clamping Rings.—The design 
and construction of the clamping accessories, which are 
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intended to closely constrain the number of copper and mica 
sections which compose a commutator into a reasonably hard 
and endurable mass, has a considerable influence on the 
endurance, the general behaviour and cost for repairs of 
such commutators. A commutator, well designed, and 
properly clamped for turning the tapered keeps, and 
efficiently constrained by its sleeve and ring, will, other 
things being equal, last much longer, behave better under 
operation, and will cost much less for upkeep and repairs 
than one which has been unwisely designed, wrongly, 
clamped, and has ite sleeve and ring so disposed (as 
some are) that their construction absolutely prevents the 
constraining of the copper sections, and defeats the purpose 
for which the tapered form at the ends of the copper sections 
of the commutator have been designed. 
There is nothing. at all new in the statement that 
the primary object of & commutator clamping set is to 
secure a combination of alternate copper and mica strips, 


disposed ring-wise ** hard and tight into a circle. It is of 


interest, however, to observe how far the common methods 
are successful. | 

How often does one see (ride Text Book) when readers 
are being told how to design and construct commutators, 
“The (ring of) sections are gripped end-wise between two 
rings, baving projections of equal form of the reverse of the 
recesses turned in the sections. When these rings are 
pulled together tightly, the projections of 
the rings entering the recesses previously 
turned in the ring of copper sections, 
constrain these sections into a 
and endurable mass.” 


IG Preh «mu This instruction, which does not 
3 er 77 AY + "^^ presume that the commutator sections 
reed. Uy are have been previously squeezed up tightly, 
— 7 ZZ n is responsible for the hundreds of slack 


commutators there are, and one might 
as well expect a boiler to be tight without 
“plating” as a commutator to be tight 
without previously being pressed into a 
hard mass ere the end recesses are bored 
to receive the sleeve and the ring. 

Were it that the only task of the 
recesses in the sections and the projec- 
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to hold the sections axially, the angles at 

which the recesses should be bored and 

the projections turned would matter 
but little. But even with the most perfectly-pressed 
commutator it has been found necessary to provide means 
whereby the sections may be further constrained and 
assisted towards a continued hardness after the machine to 
which the commutator is attached has been put into 
regular service, and it is noticeable that leading makers, 
in company with a well-known Silvertown company of the 
writer’s acquaintance, provide for this need of continued 
hardness, with such excellent results that commutators so 
provided run for years without being touched. 

A commutator is either a good one or a bad one; if 
a good one it will give no more trouble than a “fast” 
pulley, and certainly less than a loose ” pulley. If it is a 
bad one, loosely built and inefficiently constrained, there is 
no remedy but scrapping and rebuilding it, and time and 
cost and unending trouble will be saved by so doing. 

Approved Design of Commutator and Means of (on- 
struction.—Attached are sketches of the writer’s design of a 
D.C. commutator and means of primary construction of the 
copper sections. 

Conjointly with the necessary qualities of hardness and 
durability, economy of copper must be strictly observed. In 
this direction there must be sufficient material (and only 
sufficient for constructing strength) at its inner diameter, 
and a sufficiency of material at its outer diameter to allow 
for the commutator to be turned up several times ere it is 
necessary to renew it. How much is left for this latter 
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purpose is decided by the maker of the machine ; if wise, 
he will provide a liberal amount. 

In the design, while economy is observed in respect of 
the inner diameter, a liberal amount has keen allowed for 
re-turning. | 

In the order of Nos. 1, 2, 3, and 4 are given the com- 
mutator (with its sleeve and ring), the edge of the clamping 
shoe, a plan of the shoe, and the method of constricting the 
copper sections A into a hard mass, by means of the 1}-in. 
and 4-in. mild steel ring, and the 14 cast-iron interlocked 
shoes, and the 14 1-in. diameter Whit. set screws. 

When assembling for constriction the shoes are insulated 
from the copper sections, so that insulation of the sections 
may be tested, while the commutator is in the lathe, for 
the purpose of having the V grooves bored for the sleeve 
and ring. 

This is a necessary provision, for it is quite easy for the 
copper to “ span " the mica space and cause *' shorts ” while 
the V grooves are being bored. 

After nipping up the sections by means of the ring c, and 
the shoes B, and the 14 l-in. diameter Whit. screws as 
tightly as it is reasonably possible to do with hand and 
spanner, the commutator and clamping gear complete, is 
baked ina vacuum. The coefficient of the copper being 
greater than that of the steel clamping ring, the copper 
expands more than the ring. It cannot expand to a larger 
diameter, so it is compelled to do so centripetally, and is 
hardened. The 14 screws, which were heretofore as tight 


as possible, can now be pulled up about another half-a-. 


turn. The commutator is now ready for the grooves to 
be turned in, and the formed mica rings, which have 
been provided for insulating the copper sections from the 
sleeve and the ring respectively, are used as gauges to bore 
the vrooves to. 

The grooves being bored, the turner’s work is done, and 
the commutator is sent to the electrical section to be tested 
for „shorts, and to be attached to its sleeve and ring. 

Being pulled up tightly by means of the provisions made 
in the particular design of sleeve and ring, the sleeve is 
fitted on to the armature shaft, and the electrical work of 
connecting the commutator lugs to the armature is com- 
pleted, the whole is sent again to the turnery, for the com- 
mutator to receive its first turning. 

Turning the Comriutator.—This is brought to the 
turnery, all complete with the spider, the core, and the 
arinature winding. In some shops it comes with as much 
pomp and ceremony as a corpse is taken to its burial, with 
all and sundry looking on. In other concerns, a thousand 
kilowatt armature weighing over five tons—one, two, and 
sometimes three in a day—ccme along, are popped in 
the lathe, and the “coms” are turned as a part of a 
day’s work. 

There are, however, simple rules to be observed, and they 
are imperative, too, as before stated. 

Absolute cleanliness and immunity from the usual 
products of a machine shop, such as iron turnings or 
borings, is by no means one of the least observable rules. 
So the armature is tightly bound with clean hemp sacking, 
and carried in a clean wood cradle, the weight resting on a 
solid part of the armature, such as the end-plates or the 
binding-bands. 

It is lifted into the lathe with an expanded rope sling, and 
is raised to the exact height of the lathe centres by a 
screw connection between the crane-hook and the sling that 
carries the load. 

The shaft now loaded in centres, the truth of the 
journals is tested with a dial indicator, and if found to be 
"dead true to a turn." and the winding protected from 
copper turnings and dust, the turning of the “com” is 
proceeded witb, with a sharp-pointed no-rake tool at a 
rotating speed of about 300 ft. per minute. Two or three 
cuts are taken at about 120 ft., and then the “com is 
buffed with glasscloth attached to a wood sector, cut with 
a radius corresponding to that of the commutator. This 
operation being completed, the armature is sent to the 
testing- house and run for trial. 

After this primary trial it comes to the lathe again— 
the com is tightened up and turned again. A further 
test i8 taken. It comes usually to the lathe a third time, 
and the final turning is done, and an extra finish put on 


with the buffing arrangement. There is, as in many other 
tasks, nothing in it—when you know how; but unless it 
is done on the lines advocated above, a good, sound, 
enduring commutator cannot result. 
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HINTS ABOUT HOUSE BELLS. 
By ''* VOLTMAN." 


Ir is not so much a matter for surprise that the average 
suburban house bell goes wrong now and again, as 
that it works at all! "There are those who put up bells 
and circuits who would seem to have à profound con- 
tempt for Ohm’s law or any other electrical laws what- 
ever. 

Of the many experiences of the cheap and nasty 
bell installation, the writer has had one which was un- 
canny, in that the front door bell would, on occasion, 
ring vigorously at dead of night or early morning. No 
human hand had pressed the button, and the only way 


to stop that bell ringing was to get out of bed and dis- 
connect a battery wire. Investigation showed that the 


. two wires from the push, just where they entered the 


zinc tube, had worn through the insulation, and there 
was à touch and go" short-circuit on to the zinc 
tube, and a little vibration from the street was enough 
to close the circuit. Judicious application of a few 
turns of insulating tape to the wires cured the nuisance. 
This bell, like some others the writer knows of, had 
contacts of some inetal a very long way removed from 
the orthodox platinum. ‘They developed sufficient re- 
sistance every few weeks to stop the current from the 
feeble pair of dry cells put in. The only thing to do 
was to regularly give the contacts a clean up with the 
point of a pen-knife blade. 

Another suburban house bell had a good store of resi- 
dual magnetism, and its armature regularly ''struck 
work ’’ till a piece of gummed paper was put on to 
keep it off the magnet ends. Bad connections and loose 
terminals are ordinary defects on bells, and it will 
usually be found that the connection between the two 
magnet bobbins is simply twisted. A touch of solder 
to the joint will make it more reliable. 

Many bells are of poor quality, but the average dry 
cell is often worse. The writer revived a couple of 
'* dead "' and useless cells, and they worked for two more 
vears by simply breaking the pitch sealing at the top 
and pouring in a few teaspoonfuls of common salt solu- 
tion. "This soaked in, and greatly reduced the internal 
resistance of the cells. Quite recently another pair of 
dry cells gave out and failed to produce a tremor at the 
bell, but the simple expedient of applying Ohm's law, 
and connecting the two cells in parallel instead of series 


. has brought the bell to life, and it rings even better than 


ever. Incidentally, the cost of a pair of new batteries 
was saved at the same time. 

Another tip which is worth knowing is that when a 
pocket-lamp battery is no longer able to energise the 
lamp, it usually has a lot of life left, and will ring a 
set of house bells vigorously for weeks. Even when it 
fails to perform this duty, it is not necessarily down 
and out—one or two out of three cells will often be 
found to be quite lively, if separated from the ‘‘ dud "' 
which has developed a high internal resistance. 


Training of Ex-Service Meo.—The large building— 
Sedgwick St. Mill in Preston, is being transformed into a training 
centre for ex-service men under the Ministry of Labour. Here 
ex-soldiers will be taught furniture making, electrical engineering, 
joinery, armature winding, &c. The centre will accommodate 200 
men, who will be able to get their meals in the canteens on the 
premises, 
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THE ELECTRICAL INDUSTRY OF NORWAY. 


THERE has been prepared by the Commercial Secretary to 
H.M. Legation at Christiana (Mr. C. L. Paus) a report 
on the commerce and industry of Norway down to the 
end of the year 1919. lt has been published by H.M. 
Stationery Office (Cmd. 839. 1s. net). 

Norwegian prosperity was, as everybody knows, 
greatly enhanced during the war, and the industries 
of the country have undergone important development. 
The story is told at length in nearly 130 pages, including 
tabular appendices giving lists of works carried out 
between 1914 and 1919, and those in progress at De- 
cember Ist, 1919. | 

The natural resources of the country are described, its 
legislation is summarised, labour conditions are re- 
viewed, social questions, including cost of living and 
social legislation, are discussed, transport facilities are 
detailed, and a considerable section is devoted to in- 
dustry and trade. 

No doubt many of our readers will desire to study 
the complete document, but for the benefit of others 


we may refer to two sections which should interest elec- 
trical men. 


Mr. Paus, in the section dealing with 
electrical machinery and fittings says :— 
It is estimated that prior to the war 75 
per cent. of the Norwegian trade in elec- 
trical material Was in German hands. Ex- 
ports from the United Kingdom were small, practically only 
one firm of British manufacturers trading in this market. The 
articles in which they dealt consisted of generators, trans- 
formers, and switchgear, principally large machines specially 
designed to meet Norwegian requirements. The reason why 
other British manufacturers did not compete is stated to be 
that the standard British designs of all kinds of small material 
do not comply with Norwegian regulations. 

Ihe total Norwegian trade in electrical material before 
the war is estimated by an expert to have amounted to ap- 
proximately 60 million kroner, of which Germany held 
45 million, England 2 million, Sweden 4 million, Switzerland 
4 million, and Norway 5 million. 

During the war the Germans succeeded in maintaining 
their pre-war standard of trade until about the summer or 
1916, after which time it fell off considerably, particularly as 
regards heavy machinery. They were, however, unable to 
make delivery of cable after early in 1915. 

A considerable change in the situation took place from 
1916 onwards, and it is estimated that the average annual 
value of the trade in electrical material during the years 1916 
1919 inclusive has been as follows:— 


Electrical 
Machinery 
and Fittings. 


Norway "A Es ys 25 million kroner. 
Sweden m ms ae 15 million kroner. 
Switzerland 2 million kroner. 
England 4 million kroner. 


Germany 
America 


10 million kroner. 
14 million kroner. 


It will be observed that a very much larger proportion of 


the trade has fallen to Norway, and that America has ap- 
peared in the tield as a new competitor. All classes of materials 
have been delivered from the latter country, while Norwegian 
production consists mainly of the smaller classes of apparatus. 
Germany continued to hold the leading position in the lamp 
market, although some shipments of lamps were received from 
Holland. 

“ Deliveries from the United Kingdom were hampered by 
war conditions, and in spite of the increased value of British 
exports their value did not increase. It is estimated that the 
trade in small machines is held 6U per cent. by Germany and 
40 per cent. by Norwegian factories. 

The present position in the trade appears to be the follow- 
ing: The Norwegian electrochemical industry is passing 
through a period of acute depression, and only one large 
inquiry for electrochemical plant is at present in the market, 
viz., for delivery to A/S. Bremanger, who are harnessing 
waterfalls, and will build a zinc factory at Bergen. It is 
expected that the contract for their plant will be given to 
an American firm who specialise in this type of machinery. 
The present demand for electrical machinery comes principally 
from the Norwegian Government, who require material for 
railways and their own power schemes, and from county and 
municipal bodies, who have initiated schemes for providing 


heat and light for domestic purposes, and power for the use 
of small industrial concerns. Many such schemes have been 
launched during the war, and most of them will probably be 
completed, but few new ones ure at present being initiated, 
owing partly to industrial depression and the fear of financial 
ditticulties, and partly to the adverse state of the American 
exchange. 

It is believed that British manufacturers cannot at present 
produce machines for over 50,000 volts (which form a great 
portion of the Norwegian business), or electric railway plant 
for which there is sure to be a large future demand in this 
country. There 18 already a constant and considerable demand 
for every kind of electrical fittings and cable, particularly for 
domestic, heating, and lighting apparatus. All the details for 
lighting fittings are imported from Germany, while heating 
apparatus comes almost exclusively from America and Swit- 
zerland. 

During the last six to eight months German firms have 
booked large orders in Norway for all classes of electrical 
goods, including cables, but Norwegian buyers are at present 
disinclined to place further contracts in that country, as 
delivery under existing contracts is subject to great delays. 

'" British manufacturers who contemplate competition in 
the Norwegian market must be prepared to secure adequate 
local representation, to manufacture material which complies 
with Norwegian regulations, and to keep in the country a 
stall of expert fitters capable of installing and putting into 
service the machinery which they deliver.” 


In referring to the Norwegian electro- 
Electro. Chemical chemical industry, Mr. Paus remarks that 
Industry. this industry would appear to find a 
peculiarly suitable home in. Norway owing 
to the immense supply of cheap water power which 1s avail- 
able." It is, however, very largely dependent on imported 
raw materials; the zinc refineries require spelter, the carbide 
factories anthracite or coke, the aluminium factories alumina, 
and so on, all of which, in addition to electrodes, must be 
imported from abroad. It was, therefore, natural that these 
factories should during the war mainly have been engaged 
upon contracts for the Allied Powers, who were in a position 
to supply them with the necessary raw materials, and received 
in return carbide, cyanamide, nitrate of lime, nitrate of 
ammonia, aluminium, refined zinc, ferro-chrome and ferro- 
silicon. Exports to the Central Powers consisted of carbide 
and minor quantities of refined zinc and nitrate of lime. 

As all these commodities were required for war purposes, 
the Norwegian electrochemical industry experienced through- 
out the war a period of unprecedented prosperity, which 
induced some factories to extend their plant and encouraged 
the establishment of others. The erection of two large plants 
for the production of carbide and one for production of alumi- 
nium was commenced, while the existing aluminium factories 
under French control extended their operations. The cost of 
plant imported under war conditions was necessarily very high, 
and it is probable that the new establishments will have to 
write down their capital before they can compete in the open 
market under normal conditions. 

Exports to Germany grew gradually smaller as the war 
progressed under pressure of the blockade, and by the middle 
of 1918 consisted only of small quantities of carbide and 
nitrate of lime, the largest carbide factory working for the 
Central Powers, the Usines Electrochimiques de Hafslund, 
which had hitherto been under Austrian control, having then 
been transferred to Norwegian ownership and ceased to supply 
the enemy. 

The demand for electrochemical products diminished con- 
siderably in 1918 and 1919; the war having ended, the period 
of prosperity came to an abrupt termination. It was then 
found that owing to the high cost of coal and labour in this 
country the Norwegian factories, with the exception of Norsk 
Hydro Elektrisk Kvoelstofaktieselskab, could not compete with 
the Americans even in the European market. A period of 
stagnation then set in, punctuated by strikes and other labour 
troubles. lor many months the whole of the industry was 
at à standstill, and, although the labour questions have now 
been settled, production is reduced to a minimum except in 
the case of Norsk Hydro, who, since August, have been work- 
ing at their full capacity on the manufacture of nitrate of 
lime and nitric acid. It is stated, however, that even in the 
case of this firm, which has its water-power practically gratis, 
costs of production are so high as to leave only a small margin 
of profit. 

At the end of 1919 the position remains practically un- 
changed, but a more hopeful feeling than prevailed four or 
five months ago ijs now noticeable, and it is felt that costs 
of production in the various countries all over the world must 
sooner or later assume the same relation as they held before 
the war, with the result that Norway will resume her old 
place in the world market. No coal is, however, produced in 
Norway, and so long as freights remain excessive it 
seems impossible that Norwegian industries, which largely 
employ coal as a raw material, can hope to compete Wl 
similar industries in coal-producing countries, even if the cost 
of labour becomes approximately the same in all countries. 


T 
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THE HYDRO-ELECTRIC POWER COMMISSION 
OF ONTARIO. 


IN presenting the twelfth annual report of the Hydro-electric 
Power Commission of the Province of Ontario to the Hon. 
Lionel H. Clarke, Lieut. Governor, Sir Adam Beck, the 
chairman, emphasises the difficulties experienced during the 
period under survey caused by the return to peace conditions 
upon the signing of the armistice in November, 1918. At 
that time the Commission was supplying approximately 70 
per cent. of its total output to 400 plants engaged in the 
production of war inaterial. The result of the cessation of 
hostilities was almost complete idleness go far as these factories 
were concerned, with a corresponding bad effect upon the 
sales of power. But so quickly was the machinery and plant 
adapted to peace-time needs that by the following August 
(1919) the output had reached normal conditions, and, gradu- 
ally improving, by the end of the year the whole available 
power generated was being taken. At the beginning of the 
year covered by the report a schedule of rates to cover the 
cost of service to all municipalities was fixed, which brought 
in a revenue of $3,729,706, but the aggregate operating costs 
amounted to $3,800,701, and the net result was, therefore, an 
excess of expenditure over income of $130,995. 

In spite of the many difficulties encountered owing to 
delay in the delivery of plant and materials, development 
work has steadily progressed, obsolete plant has been replaced, 
new stations have been erected, and new plant installed. 
On the system of the Ontario Fower Co. at Niagara Falls, 
taken over by the Commission in 1917, a 15,000-K.v.a. gene- 
rator, delivered in 1918, was erected on temporary foundations, 
and put into service as a synchronous condenser, in which 
capacity it acted up to July, 1919, supplying about 12,000 
reactive K.V.A. to a 12,000-volt bus. This machine was dis- 
mantled and re-erected in its permanent position in 98 davs. 

What will be the two largest water-wheel generators in 
the world are on order for the Queenston generating station. 
These are being manufactured by the Canadian Westing- 
house Co., Ltd., and are designed for an output of 45,000 
K. v. A. at .8 power factor, 3-phase, 25 cycles, 19,000 volts, at 
187.5 R.P.M. The generator frame will be 95 ft. in diameter. 
and the whole machine, with a 175-Kw., 250-volt exciter and 
thrust bearing, will weigh approximately 1,380,000 lb. Speci- 
fications are being prepared for two further generators of the 
same rating as well as thirteen 15,000-K.v.a., 12,000—63,500- 
volt single-phase transformers. The Canadian General Electric 
Co. is constructing a large capacity synchronous condenser 
for the Niagara system. This machine is rated at 10,000 E. v. A., 
three-phase, 25 cycles at 13,200 volts, and 315 m.pP.M. It is to 
be fitted with an 80-Kw., 125-volt exciter, an auto-transformer, 
and a motor-driven high-pressure oil pump. The four lines 
from Niagara to Dundas were fitted with 110,000-volt oil 
circuit breakers during the year, and metering equipment 
for the 110,000-volt load was put into service in September, 
1919. The designs for the construction of the Nipigon generat- 
Ing station in the Thunder Bay system are well under way. 
The first step taken was the erection of a temporary 950- 
K. v. A. station for the provision of light and power for the 
construction of the main works. The Nipigon station will 
eventually house six 10,600-K.v.A. vertical water-wheel-driven 
generators, and three 24.000-k. v. A, transformer banks, each 
consisting of three 8,000-K.v.a. units. Three fully equipped 
110,000-volt lines are to be taken from this station, as well 
as a number of 12,000-volt feeders. The first part of the 
Installation will consist of two generating units, one bank 
of transformers, and one outgoing line. In the Rideau 
system, work has been commenced on the High Falls generat- 
Ing station; the equipment of this station is to consist of four 
3-phase, 6)-cycle, 350-K. v. A., and one 875-K. v. A. horizontal 
shaft generators. The 350K. v. A. machines will be driven 
by two turbines, one generator direct connected to each end 


ok the turbine shaft. The 875-K. v. A. generator will be direct 


connected to a separate turbine. Three 750-k. v. A. step-up 
transformers are also to be installed. l 
Extensive power and storage surveys have been carried 
out on all parts of the Commission’s systems, particularly 
on the Trent, Severn, and St. Lawrence rivers. l 
Excavation and construction work has been proceeded with 
at Niagara, where two new 90,000-H.P. turbines have been 
installed. This new plant necessitated the excavation of 
147,000 cubic vards of material and the placing of a wood 
stave pipe 13.5 ft. in diameter and 6,600 ft. in length. The 
water-wheels run at a speed of 187.5 n.P.M., and develop 
20.000 H.P. under a head of 180 ft. Construction on the new 
development from Chippawa to Queenston has proceeded 
rapidly. Some idea of the magnitude of this work may be 
obtained from the fact that the largest electric shovels ever 
built are in operation, and that 50 miles of standard-gauge 
ralroads have been laid in connection with the work. The 
nver section is being deepened and widened by means of 
dredges and a cableway, and 492.000 cubic yards of material 
ad been removed up to the time the report was made. 
The forebay which has involved a great deal of rock drilling 
Is assuming shape, 437,000 cubic yards of rock having been 
taken out. On the canal proper 3.675,000 cubic yards of 
earth and 283.000 cubic yards of rock have been excavated, 
and the walls and canal linings have been treated with con- 
crete. The two 50,000-H.P. turbines are being built by the 


Wellinan-Seaver-Morgan Co., and delivery is expected early 
next year. The Nipigon development at Cameron Falls is 
supplied by a drainage area of 9,100 square miles. A dam 
consisting of a gravity section with about five sluices is to 
be constructed, ‘The headworks will be of reinforced concrete, 
from which concrete pipes will carry water to 12,d(0-H.P. 
turbines operating under a 72-ft. head at 120 k. P. ux. These 
turbines are to be set in reinforced concrete scroll cases. 
The tail race of the Healey Falls development was excavated 
to the extent of 45,000 cubic yards to permit the installation 
of a new 12-ft. diameter steel penstock to supply an additional 
5,000-H.P. turbine direct connected to a 3, 750-K. v. A. generator. 

The total mileage of lines built and acquired by the Coin- 
mission was, up to October 3lst, 1919, 2,584. This total 
includes 467 miles of 110,000-volt steel-tower line in the 
Niagara system, and 964 miles of lines erected on wooden 
poles. In the Central Ontario system the total length of 
lines is 369 miles. The greater part of these transmission 
lines are of aluminium, and the rest are of steel reinforced 
aluminium, copper, copper-clad steel, galvanised iron and 
galvanised steel. In the report the various types of wires and 
cables employed are tabulated, telephone lines being included 
with transmission lines. The comparative weights of material 
used are interesting. The weight in pounds of materials 
used up to the end of October, 1919, are as follows: Alumi- 
nium, 2,864,351; copper wire, 2,467,351; galvanised steel cable. 
1,296,669; galvanised iron wire, 777,242; steel reinforced 
aluminium, 498,928, and copper-clad steel, 930,466. The total 
number of steel towers erected to October 31st, 1919, was 
446, and wooden poles numbered 76,656. 

Electric railway work, which was curtailed to a minimum 
during the war by a special Act of the Legislature, was re- 
sumed during the period surveyed in the report. Although 
little constructional work has been carried out, plang have 
been prepared, and municipalities have been ascertaining 
the desires of their citizens regarding new lines. In many 
eases the proposed lines are identical in parts to the Grand 
Trunk Railroad, and the Dominion Government, which prac- 
tically owns this system, is being urged to secure for the 
municipalities the right to run cars on such portions of the 
line as run through their districts. This will effect a tremen- 
dous economy, and many townships will be concerned. 

The position of the Commission’s laboratories hag become 
one of increased importance, and quite 50 per cent. of the 
work done in them may be designated as research. Among 
the many investigations carried out by this department during 
the year may be included the following: Analysis of the 
conditions to be met by high-tension insulators and corre- 
sponding tests, relative merits of different types of line con- 
struction from 12,000 to 44,000 volts; factors affecting the 
interference of power lines with communication lines, due 
to electrostatic and electromagnetic induction, and the effect 
of various modifications in present apparatus for protection 
against lightning. A great deal of test work has been done 
on new plant. The Meter and Standards Laboratory has 
executed a large number of tests, but the work on the whole 
has been of a constructive nature. The Photographic 
Laboratory had an increased volume of orders to attend to 
from the engineering staff. The Chemical Laboratory con- 
ducted tests on oils and greases, paints, varnishes, and 
analysis of a wide range of materials from rubber to coke 
and steel. A 100,000-pound capacity motor-driven, and a 
20,000-pound hand-driven Olsen screw testing machines have 
been added to the equipment of the Structural Materials 
Laboratory for the carrying out of tension, compression, and 
bending tests. Pour thousand tests have been made on 
concrete mixtures to determine the correct proportion of 
mixtures to give desired results. 

In concluding his letter presenting the report, Sir Adam 
Beck acknowledges the untiring zeal and faithful attention 
to duty of the staff of the Commission, and says :— 

“The Commission submits its report with a feeling of 
satisfaction, knowing full well that its activities have been 
subjected to an inquiry of the most searching nature, the 
result of which is a vindication of the policy of public owner- 
ship and operation of electrical utilities, and of the Commis- 
sion’s methods of management and operation," the truth 
of which statement is borne out by this last record of the 
Commission’s work. 


Why the Blae-Print ? — Under this title a contributor to 
the American Machinist comments on the inconvenience, owing to 
size and occasionally to faulty reproduction. of the blue print. and 
suggests an alternative method of supplying working details to 
shops. By the employment of photo-engraving upon zino, details 
can be clearly shown in a considerably smaller space, and it is quite 
possible to reproduce many drawings measuring 30 in. X 20 in. 
upon a block the size of a postcard. This, of course, is constantly 
being demonstrated in reproductions of detail drawings in technical 
journals. The writer suggests that any manufacturer interested 
in the proposal might select one drawing or tracing for this 
purpose and thereby ascertain what points need accentuating to 
make the system a practicable one from the mechanic's point of 
view. The cost of the process is very economical if a large number 
of reproductions is required, but in casea where one or two prints 
only are wanted, it would not be a paying proposition. 
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THE CRYSTAL PALACH EXHIBITION. 


ALTHOUGH it requires a stretch of imagination to appreciate 
the fact, an exhibition of engineering products is actually in 
being at the Crystal Palace, Sydenham, S.E., as a sort of 
supplement to the Imperial War Museum and Great Victory 
Exhibition that is now being held there. Contrary to what 
one would be led to expect from the grandiose title given it, 
the Exhibition is a very poor show (not on account of the 
quality of exhibits, but in point of numbers), and must, we 
fear, prove disappointing to the few firms who have taken 
the opportunity of exhibiting. Conspicuous by his absence 
is the business visitor, and the show, from a business point 
of view, must support the opponents of a serious exhibition 
as part of a general fair. 

Apart from the War Museum in the main hall and the 
pleasure ground, the Exhibition is divided into four sections: 
Engineering, oil, gas, and electrical, and, be it noted, the 
last section is the poorest of the lot. These four small 
sections, the business aspect of which recedes far into the 
background, sprawl for the most part under the main floor, 
and may easily be overlooked by the average visitor. 

The engineering section, which is general in character, 
nevertheless contains much that will interest electrical en- 
gineers. The section comprises 29 stands, ten of which, 
however, are occupied by one firm and its associated under- 
takings, and is in reality one large stand. The three most 
prominent stands are those of the Vickers, Beardmore, and 
Armstrong Whitworth combinations. 

The oil section is housed in a separate building removed 
from the rest, and is made up of ten stands, on which are 
seen some good examples of oil engines in motion, pumps, 
boiler oil-furnace systems, and samples and the products 
of various oil companies. 

In the gas section, which contains 13 stands, some of 
which were unoccupied at the time of our visit, one sees 
gas engines, cookers, irons, stoves and radiators, water 
heaters, lighting fittings, &c. 

The electrical portion, which, as stated above, is a poor 
show, excites little attention. The only apparatus of any 
size exhibited on the 17 stands in the section is that shown by 
Messrs. Wm. Geipel & Co., which includes switchgear, motor 
starters, and speed regulators. A feature is the contactor 
type of panel for automatically control- 
ling D.c. motors which has recently been 
placed on the market. It consists of a 
single-pole contactor main switch which 
operates in the main circuit between 
magnetic blow-outs and a master rheo- 
stat. The latter is of novel construction, 
comprising a series of contact fingers 
corresponding to the number of rheostat 
contactors. When the master controller 
is in the off position the contactor- 
operating coils, which are arranged in 
series in à common circuit, are short 
circuited. They are brought into opera- 
tion one after the other by the operation 
of the master solenoid, until the whole - 
of the resistance 1s cut out. The ex- 
hibit includes dimming and automatic 
time switches, wires and cable, resistance 
units, and instruments for  measur- 
ing, testing, and electro-medical purposes. A portable kine- 
matograph projector that was recently described in our pages 
is shown by the OxroRD EDUCATIONAL FILMS SoPPLIES Co., 
LTD., while the VuLco MaGneto Co. has on view accumula- 
tors, dry batteries, and ignition coils. : 

The BRnirisu EsoNiTE Co., Lap., Messrs. EBoNEsTOS IN- 
SULATORS, LTD., and MESSRS. ATTWATER & SONS each have a 
show case containing samples of their well-known insulators 
and insulating materials. Messrs. F. L. Mitcuent & Co., 
Lro., exhibit wireless telegraphic and telephonic apparatus, 
medical coils, instruments, and electrical novelties, the main 
exhibit being the world wide wireless receiving set which 
covers all wave lengths of from 150 to 25,000. By a special 
process of winding the inductors, capacity effects are mini- 
mised. Fine adjustment is rendered possible by the com- 
bination of selector switches; two valves are used for high- 
frequency amplification and two for low-frequency, a 
separate H.T. battery being employed for each pair of valves. 
The cabinet containing the outfit is: but 3 ft. square, and 
the makers cluim that it will receive messages from any 
average-power station in the world. A new type of 3-valve 
amplifier is also shown by means of which an almost un- 
lunited variety of circuits can be arranged by connecting or 
disconnecting to the terminals, mounted on the amplifier, 
which intercommunicate with plate and grid connections in- 
side the instrument. 

Messrs. A. Winston & Co., LTD., exhibit X-ray apparatus, 
while the SyNCHRONOME Co., Lrp., provides the time-keeping 
service throughout the electrical and engineering sections of 
the Exhibition, the various clocks being operated from one 
self-wound controlling pendulum exhibited in the electrical 
section. The LONDON ELECTRIC WIRE Co. & Smitas, LTD., 
shows a selection of wires and cables, while amongst the 
exhibits of Messrs. A. GALLENKAMP & Co., „ in the en- 
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Fia. 1.—EXTERIOR OF 
LIGHTING UNIT. 


gineering section are seen electric furnaces for the Lessing 
coking test of coal, and electric laboratory furnaces. - 

Domestic electrical appliances form the majority of exhibits 
in:the electrical section; suction sweepers are shown by the 
Hoover Suction SwrEPER Co., Lrp., and Messrs. MaGic 
APPLIANCES, Lrb., and Messrs. CHARLES BECK & Co., LrD.; 
the latter firm also has on view electric washing machines and 
ironers, which are only partly electrical inasmuch as they are 
heated by gas or petrol. i 

So far as concerns the War Museum, which is intended 
to be a national record of those things which helped in the 
painful spelling of the word '' Victory,” it will suffice, without 
going into a detailed description, to record that relics from 
captured and surrendered German submarines, including elec- 
trical cooking and heating apparatus, motors, accumulators, 
switchgear, instruments, &c., are in the collection. There are 
also types of British searchlights, German landing lights for 
aircraft, cable wagons, cables, air line stores, telephones, 
Fullerphones, wire and wireless telegraphic apparatus, and 
many other exhibits of interest. 


STREET LIGHTING WITH LOW MOUNTED 
UNITS.* 


THE Kensico reservoir, located east of the Hudson River, 
about 30 miles approximately north from the New York City 
Hall, is an artificial lake formed by the Kensico dam across 
the valley of the Bronx river about three miles north of White 
plains, near the village of Valhalla, N.Y. 

The arts of structural and landscape architecture have been 
employed to make the entire construction a work of beauty, 
in keeping with its magnificent proportions. 

A public highway, carrying considerable automobile traffic, 
traverses the top of the dam. The part of the roadway crose- 
ing the top 1s approximately 9,200 ft. long and 26 ft. wide. 
It is bordered on one side by a sidewalk about 4 ft. wide. 
The roadway is brick paved and runs between cut stone para- 
pets approximately 4 ft. in height. ‘ 

The architectural specifications for the dam would not per- 
mit the use of poles in connection with a hghting system of 
the roadway. It was, therefore, decided that the lighting 


Fic. 2.—INTERIOR VIEW, SHOWING PRISMATIC 
Grass Door, REFLECTOR, AND BAFFLE IN POSITION. 


should be provided from ports located in the side of the 
parapet wall. Openings were cut in the stone work approxi- 
mately 134 in. square and 15 in. deep, spaced approximately 
374 ft. apart and located on both sides of the roadway with a 
staggered arrangement of spacing. The centres of the open- 
ings are 264 in. above the surface of the roadway. 

The complete lighting units are neat in appearance and of 
weather-proof construction. Each unit comprises a reflecting 
device with baffle and mounting, a dispersing door and a 
transformer. The mirror is approximately 11j in. in vertical 
diameter and 10% in. in horizontal diameter, and the 
shape is that obtained when a series of conical frusta, 
each § in. in width, is cut by a plane parallel to the axis and 
4 in. distant, the smaller portion being used, and two such 
joined together. The sections of conical frusta above men- 
tioned are such as would be tangent at their middle points 
to an inscribed parabola of 23 in. focal length. There is a 
curved baflle located directly in front of the lamp so as to 
screen direct rays from the lamp filament. 

A cast metal frame of suitable size fits the opening in the 
parapet wall, and carries a hinged door which is fitted 
for supporting the prismatic glass. The dispersing glass in the 
door consists of one piece of sheet prisin glass with the prisms 
placed vertically, and its function is to give some diffusion and 
give additional spread to the beam of light so as to produce 
uniform illuminaton over the surface of the street. 

The source of light consists of a 6-volt 108-watt Mazda C“ 
headlight lamp. As these lamps operate at a very high 
efficiency and are designed for shorter life than is considered 
practicable for street-lighting service, it was deemed desirable 
to operate them at a somewhat lower efficiency than rated. 


. *Transactions of the Illuminating Engineering Society, April 
30th, 1920. Abstract. 
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Consequently, power is supplied by means of individual trans- 


formers giving 51 volts. Operating at this voltage, the lamps 
will consume approximately 94 watts and give an average life 
commensurate with that of lamps designed for street-lighting 
service. Figs. 1, 2, 3 show in detail the location and construc- 
tion of the lighting units. In addition to the ones used on the 
roadway, similar lighting units supply illumination for. the 
terrace along the base of the dain. 

There is a very wide spread of light in the horizontal plane 
and consequentlv the illumination over the whole roadway 


Fia. 3.—SkgctiioN AND PLAN or LIGHTING UNIT. 


and parapet walls is comparatively uniform.. The illumination 
falls off rapidly above the horizontal, and at the eye level of an 
automobile driver the intensity is comparatively low. Critical 
observations of the lighting effect show. it to be adequate to 
meet the usual requirements of first-class highway lighting and 
agreeable to travellers. The night views, ios 5 and 6, show 
the illumination results obtained, the former being taken look- 
LÁ * 


Fic. 4.—NiGut PHOTOGRAPH, 1,00KING ALONG LEVEL OF 
. ROADWAY. 


ing along the level of the roadway while the latter was taken 
at a considerable elevation. A system such as that described 
may or may not be practical for the lighting of ordinary streets 
or roadways, depending upon conditions and requirements. 
However, thé results obtained in this particular case are grati- 
fying and may form a basis for other installations of similar 
requirements. The power consumption is not prohibitive 
(approximately 5 watts per running foot of roadway), the 


Fig. 5.—NIGHT PHOTOGRAPH, LOOKING Down upon ROADWAY. 


illumination is of sufficient uniformity, there are no poles to 
mar the architectural beauty of the structure, light is confined 
end distributed so as not to be objectionable from the stand- 
point of glare—all of which are factors that have considerable 
bearing in striving for the ideal of the illuminating engineer. 

The idea of using low mounted units for street lighting is 
not new, but grave doubts had been expressed concerning its 
practicability. This successful application demonstrates its 
possibilities. 


Proposed Solent Tunnel. Sir Eric Geddes, Minister of 


Transport. on July 28th. received a deputation from the Isle of 


Wight, which pressed for improved means of communication 
between the island and the mainland. It considered that the best 
solution of the difficulty was to construct a tunnel under the Solent. 


In reply, Sir Eric Geddes said that at present the cost of con- 


strocting a tunnel under the Solent would be more than £2,000,000, 
and. he was doubtful if the revenue would be sufficient to make the 
tunnel self-supporting. 


ELECTRICITY SUPPLY AUTHORITIES. _ 


WE have received from the Secretary of -the Association of Muni- 
cipal Corporations a report of the proceedings on July 13th, when 
& deputation from the Association attended at the Minietry of 
Transport with regard to the Electricity (Supply) Bill. Sir Robt. 
Fox, Town Clerk of Leeda, and chairman of the Law Committee of 
the Association, said the Association held that there was no need to 
proceed with the whole Bill; they had better be. given an 
opportunity of seeing how they could work the 1919 Act, but that. 
Act made no financial provision. In the opinion of the Associa- 
tion, the main requirement of the moment was the enactment of 
the clauses of the 1919 Bill, which dealt with finance, providing & 
sum of 25 millions for the Electricity Commissioners to lend to the. 
joint electricity authorities. Municipal authorities were experi- 
encing very great difficulty in raising money, and in onder to get. 
the national electricity supply scheme on ita feet, they must have 
from the Exchequer either money or a guarantee. They objected 
to the rates being employed as security—they could not afford it; 
they looked to the taxes for a guarantee. Incidentally, Sir Robert 
raised the question of small isolated undertakings such as those at 
Folkestone or Harrogate, which required electricity supply, but 
were remote from industries ; could they not be left alone to carry 
on as before 

In reply, Mr. Arthur Neal, M. P. (Parliamentary Secretary to 
the Ministry of Transport), said the Act did not insist on the 
inclusion of all undertakings in the national scheme; it was 
permissive only, He was well aware of the position outlined by 
Sir Robt. Fox.- The Commissioners had reported to him that they 
had no reason to be dissatisfied with the signs with reference to 
the formation of joint electricity authorities, and if those 
authorities came into existence throughout tke areas delimited, the 
question of district boarda would disappear. It was not proposed 
to proceed with the present Bill until the autumn; it might be 
thcu rht unnecessary to proceed with it in ita present form. With 
regard to raising money, he could not agree that it could be done 
only in two ways—on the security either of the rates or the taxes. 
Publio companies which had no rates to fall back upon were under 
statutory obligation to find money. The joint electricity authority 
would always have the security of the underteking iteelf. He 
sgreed that it was easier to raise the money with the backing of 
the rates or taxes, and it might be cheaper, but that was only a 
question of terms. The main attack in the House of Lords was on 
the financial clauses. Government guarantees were extremely 
difficult to get from the Chancellor of the Exchequer. In many 
cases it would be for the corporations whose undertakings were 
being pooled to guarantee the capital in respect of the joint 
authority. That would not involve a charge on the rates, unless 
the undertaking became financially unsound. The Commissioners 
were very anxious that Corporations helping to frame the schemes 
should back them with the rates. l 

Sir Robt. Fox again implored Mr. Neal not to ask them to 
charge the rates, and urged that where there was some Government 
assistance, it would tide the joint electricity authority over the 
firat short and difficult period during which money had to be spent 
before there was any revenue. There was no difficulty when the 
5 began to come in, and there was no chance of a charge on 
the rates, 


eee e —— 
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THE RECOVERY OF ALCOHOL FROM 
| COKE-OVEN GAS. ! 


AT a meeting of the CLEVELAND INSTITUTION OF ENGINEERS in 
December last, a paper by Messrs. ERNEST Bory and O. 
OLLANDER on ''By-product Development in the Iron and 
Steel Industry " was read by Mr. Bury. Particulars of the 
plant for the electrostatic deposition of flue dust at the Skin- 
ningrove Ironworks were to have been given, but the plant 
had not been completed; it is intended for the recovety of 
potash. We have now received from Mr. Bury a printed copy 
of the paper, of which the following is an abstract. 

The national requirements of motor spirits for all purposes 
are 160 million gallons per annum, towards which y 90 
millons are home-produced. In 1919 Mr. Bury suggested 
that ethylene could be recovered from coke-oven gas, which 
contains 2 per cent. by volume of ethylene and its homo- 
logues. By the fixation of ethylene 23.4 million gallons of 
alcohol could be recovered from the by-product coke ovens 
of the country, as well as 27 million gallons from the gas 
works; with 30 million gallons of benzol from the former 
and 34 millions from the latter in addition, a total of 114.4 
million gallons could be home produced, out of a total of 
160 millions. 

Research was undertaken during the war for the produc- 
tion of ethylene, and after the armistice attention was turned 
to alcohol. Strong sulphuric acid was used as the absorbent, 
in preference to charcoal, and it was found that 70 to 80 per. 
cent. of the total ethylene present in the gas could be ab- 
sorbed, at a temperature of 60 to 80 deg. C. From the result- 
ing ethyl bydrogen sulphate, an 80 per cent. yield of acetic 
acid could be obtained by electrolysis; a 70 per cent. yield 
of ethyl aleohol could be obtained by hydrolysis with super- 
heated steam. The process involved the formation of sulphur 
dioxide in the acid. but on passing the SO, waste through 
the coke-oven gas it reacted with the H,S in the gas, both 
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purifying the gas and providing sulphur for the manufacture 
of sulphuric acid, to be used for alcohol recovery and for the 
msnufacture of sulphate of ammonia. 

The heat required to raise the temperature of the cooled 
gas to 80 deg. C. was obtained from the wet gases evolved 
rom the coke-oven plant at 250-300 deg. C., and that required 
to heat the absorbent acid was derived from producer gas 
made from waste coke-dust briquettes. The ethylene ex- 
tracted from the gas represented only 4.7 per cent. of the 
total calorific value of the dried gas, and only 1.1 per cent. 
of that of the moist coke-oven gas, hence the heating value of 
the gas was not appreciably lowered. 

The authors explained tbe arrangement of the recovery 
plant and its operation, and claimed as new the use of a 
temperature of 60 to 80 deg. C. for the absorption process, 
the utilisation of waste heat and fuel for the purpose of the 
reactions, and the utilisation of the decomposition product 
(SO,). They were satisfied that they could make cheap 
alcohol from coal gas on an industrial scale. 

In the discussion, Dr. STEAD said the paper marked an 
epoch, and was noteworthy for the discovery of the best tem- 
perature to employ and the utilisation of waste heat. Other 
speakers paid tribute to the pioneering work done at Skin- 
ningrove; Mr. ALFRED HuTCHINSON, the head of the firm, 
stated that Mr. Burv was one of the first in England to 
recover benzol from coke-oven gas. 'The result of his patient 
work was such a yield of alcohol as, mixed with benzol, would 
produce the most perfect motor fuel vet devised, and almost 
double the national resources in this respect. In the process 
he not only recovered ethylene, the source of numerous 
valuable substances, but also used the by-product SO, to 
recover sulphur from the H.S in the gas, used part of 
the sensible heat in the gas, and finally used the only 


remaining waste mmterial—the fine coke dust for which: 


reviously found any use. By thus producing 
alcohol from eéoke-oven gas he saved the food-stuffs hitherto 
consumed for that purpose. Mr. Hutchinson pointed out 
that the authors’ work emphasised the value of an adequate. 
highly-trained staff, capable of undertaking organic as well 
as inorganic research, in modern steel works. 


no one had 


CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. Mo letter oan be published 
unless we have the writer's name and address in our possession, 


Maximum Load Indicator. 


In your issue of July Brd an inquiry is made for a device 
for checking the maximum load on transformers. 

We believe the Reason Co., of Brighton, has made a special 
form of its maximum demand indicator for fitting on trans- 
formers and in feeder pillars. 

For checking the loading of transformers by the maximum 
temperature reached it has been found useful and practicable 
to employ maximum and minimum thermometer. 

Tt is necessary, of course, to have one in or closely adjacent 
to the transformer and another exposed to the outside air. 

E. D. A. 


London, W.O. 2. 
August 6th, 1920. 


Municipal Contracting. 


T shall be glad if you will allow me to correct a statement 
which appears in the description of the extensions to the 
Wolverhampton Corporation Electricity Works in your issue 
of July 30th. f 

Therein it is stated that the electricity department’s rela- 
tions with the contractors of the town are very satisfactory, 
and with the view presumably of giving proof of the healthy 
condition of affairs, it is added that sixteen new contractors 
have sprung up within the past few years. 

Lest your statement be accepted by your readers, and used 
by supporters of municipal trading as evidence of the bene- 
ficent influence of this particular form of communism, or 
perchance lead to a further influx of budding contractors in 
search of an El Dorado, it is but fair to state that the leading 
contractors of the town are far from being satisfied with 
the methods adopted by the electricity department, and look 
with dismay on the degradation of the industry which is in 
progress. 

As evidence of this, a deputation of the four leading con- 
tractors called on the engineer and chairman of the Electricity 
Committee to ventilate their grievance, and to nsk for a 
modification of the treatment they were receiving at the 
hands of the department. I am sorry to sav that the inter- 
view did not bring about any improvement. 

Unfortunately the attitude of the department has materially 
changed during the past few vears, and it appears that an 
endeavour ia being made to hasten the demise of the contractor 
by an overdose of kindness. 

It is very obvious that a system which enables a powerful 
public department to handle tenders, and '' pass on " what 


it thinks fit while charging a commission on the process 
of passing, can be operated very much to the detriment 
of those who accept the passes. 

I agree that on the face of it this rapid sprouting is an 
indication of the fertility of the soil, and perhaps more so 
of the efficacy of the artificial manure supplied by the elec- 
tricity department to stimulate their growth, but the best 
result will not be attained unless the process is accompanied 
by suitable selection. 

Mr. Allen could give very material assistance to the con- 
tracting industry, while at the same time enhancing the 
publicity of himself and his department, were he to use his 
influence to improve the status of the legitimate contractor, 
by supporting those who are in a position to maintain the 
respect and prestige of the electrical profession. 

I venture to say that no consulting engineer worthy of the 
name could survive were he to give support to a retinue 
such as Wolverhampton's twenty contractors. 


Thomas Smith. 
Wolverhampton. Smith & Bellhouse. 


August 7th, 1920. 


An Attack on Foremen. 


The current issue of The Electron, the official organ of the 
E.T.U. contains an extract from the '' Business Man's Maga- 
zine," 1908, entitled ‘‘ But Still True." It is a virulent 
attack on the personal characters of foremen generally. The 
anonymity of the original contribution is to be deprecated: 
but, at the same time, it should be refuted—it is too general. 
No sane man would write such a deliberate perversion of 
the truth, unless afflicted with a bad attack of cacoethea 
scribendi. What was the editor doing to publish such stuff 
on the front page of a journal which has (or at least should 
have) as its object to tell the truth to ita readers? 

As the contributor has made himself responsible for one 
particular paragraph by transforming the common letterpress 
mto italics, that paragraph is given here:... Whenever 
I find a workman employed uninterruptedly for a great num- 
ber of years in a large works where other men are being 
frequently suspended or discharged, I am suspicious of that 
man's integrity or ability." In mv opinion, and I have 
been a foreman of engineers for nearly forty years. the state- 
ment is as false as hell. and should be refuted by all 


mechanies—honest and able, and who have been able, as a 


direct result of their interrity and ability, to hold their 
positions, while others less honest. and less able, have con- 
tinued to compose the flotsam and jetsam of the casual labour 
crowd, who are bound to be discharged first when trade 
slackens. 

_ I have not the slightest antipathy towards the E.T.U. nor 
its official organ, but as a foreman who has always heen a 
particular friend and helper to men who have served under 
us EORR Kp the attack on myself, and on manv 
splendid men of my own personal acquai € 
writer’ to The Electron. ES dnd 


August 9nd, 1990. A London Foreman. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AT the Lincoln meeting of the Institution, last month. a 
number of papers were read on subjects more or less direct]v 
allied to electrical engineering, which are briefly abstracted 
below. | TA 
MARSHALLS’ New Power STATION. | 


Mr. F. J. Crisp described the new power station. of Messrs. 
Marshall, Sons & Co., Gainsborough. The old station in 1916 
was overloaded 100 per cent. A site was purchased on the 
river Trent, and new plant of 3,000 Kw. was installed, consist- 
ing of two 1,500-kw. Ljungstrom turbo-generators working 
at 6,600 volts, 50 cycles, 3-phase, at 3,000 m.P.M.. with Rey- 
rolle ironclad switchgear, and four Babcock & Wilcox boilers. 
A ee & Rayner evaporator provides pure make-up feed 
water. 

During the six months starting November Ist, 1919, about 
1i million Kw.-hours were generated, with a fuel consumption 
of 2.85 lb. per Kw.-hour (inferior coal). The old station in 
1913 generated three million units, at 51 lb. per unit. Tested 
in March, the steam consumption of the turbines was 12.42 lb. 
per KW.-hour. Power is transmitted half a mile to the Britan- 
nia Works, and converted to D.C. at 220 volts by motor con- 
verters. 

Tug UNrrrow SrFAM ENGINE. 


Tn a paper on this subject, Mr. F. B, Perry stated that 
the Uniflow engine was invented in thia country in 1R85 
by T. J. Todd. but did not come into vogue until the idea 
was developed in Germanv: its manufacture was then taken 
up bv Continental and British firms, and a8 much as 6.000 
H.P. has been obtained from a single cvlinder at 120 R. p.. 
With a boiler pressure of 180 lb. and 900 deg. F. superheat. 
consumptions of 10.5 lb. and 10 lb. per r.H.P.-hour have been 
recorded with engines of 500 and 1,500 I. H. r. respectively. 
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the high economy being due mainly to the reduction of cylinder 
condensation resulting from the design, which enables a very 
high ratio of expansion to be secured. The space occupied is 
also small, and the economy is maintained at low loads. As 
the whole of the power is developed in one cylinder, the 
governing is extremely quick in action, and the simplicity of 
the engine reduces the cost of upkeep, oil, and stores. The 
author described two engines, built by Messrs. Robey & Co., 
Ltd., and by Messrs. Galloways, Ltd., respectively. 


Some LINCOLNSHIRE OrL ENGINES. 


This was the title of a paper by Mr. F. H. Lrvens, in which 
he traced the history of the oil engine using heavy oil, 
culminating in the invention by Akroyd Stuart of the separate 
vaporising chainber in 1890, which was the origin of the 
** Hornsby-Akroyd " type of oil engine. These engines in 
their latest development (Ruston & Hornsby) are made up 
to 170 H.. in a single cylinder, attaining a consumption of 
0.4 lb. of fuel oil of 18,000 B. TH. U. per lb.. equivalent to a 
thermal efficiency of 30 to 35 per cent. This engine is as 
economical as the Diesel, without requiring an air-compressor 
for injecting the fuel or being liable to excessive explosion 
prea The two-stroke hot-bulb engine is also briefly 

escribed. 


CIRCULATING-CURRENT CONNECTIONS FOR 
DELTA-STAR TRANSFORMERS, 


By J. HENDERSON. 


A GREAT deal of confusion has resulted from the non- 
uniformity of connections of three-phase power transformers. 
This chiefly results when the transformers are protected by 
circulating-current gear, and when it becomes necessary to 
parallel two cransformers supplied by different makers. 
When three single-phase transformers are connected up 
delta-star, it is usual to make the delta in such a way that 
the star currents are 80° leading or lagging on the corres- 
ponding delta currents, assuming unity power factor. 
When, however, three-phase transformers are supplied as 
single units. it is found in cases that the star currents are 
150° leading or lagging on the corresponding delta currents. 
It is, therefore, possible to have on one system four different 
types of connection, and as each type gives a different 
method of connecting up the protective gear, it means that 


marked in accordance with the above rule. The delta 
connections may be indicated by simply writing down the 
ends of the windings connected together, thus :— 


A, Co B, A0 ^ B, 
Phase À C | 
A reversal of the delta is got by connecting as follows :— 
A, By By Co n Ay 
Phase A B C 


The normal star polarity is as shown, a, 5, co being 
starred and the ends a, b,c, being brought to the terminals. 


a x 
E£4—— 
PROTECTION 
TRANSFORMERS 


POWER 
TRANSFORMER 


PROTECTION 
TRANSFORMERS 


FId. 4. 


If a, b, c, were starred, this would lead to a reversal of th 
star polarity. 

The four methods of connection are tabulated below, and 
in each case the phase difference between the corresponding 
delta and star currents is given:— 


Fig. I. 


unless some method can be found of laying down a 
standard system of connections, these must be made by trial 
and error. 

The first question to be settled in all cases should be the 
transformer polarity. This ought to be indicated on the 
transformer case, and the ends of all windings should be 
brought out to the top of the transformer, and marked 
according to the rule laid down by the British Engineering 
Standards Association. This is reproduced as follows :— 

The two ends of every winding shall be marked with 
the letters 0 and 1, the end marked 1 being positive. The 
direction of the E. M. y. from T, to T, in the primary shall be 
the same as from /, to /, in the secondary. The same rule 
shall apply to the different phases a, B, C, &c., of a 
polyphase trangformer." 

Fig. 1 shows a sketch of a three-phase delta-star trans- 
former connected to give normal polarity with the windings 


Fig. 2. Fig.. 3. 

1. Normal Delta and Star.—Star current leads delta 
current by 30°. 

2. Reverse Delta, Normal Star.—Star current lags 30° 
behind delta current. : 

3. Normal Delta, Reverse Star.—Star current lags 150? 
behind delta current. 

4. Reverse Delta, Reverse Star.—Star current leads 150° 
on delta current. | 

Fig. 2 shows the primary and secondary current vectors 
for a transformer with norma] polarity as in fig. 1. 

The correct connections for the circulating-current pro- 
tective gear can be obtained at once from the vector diagram, 
fig. 3. 

The protective transformers on tbe primary side of the 
power transformer are star-connected, fip. 4. Assuming 
that the polarities are known and marked, as in fig. 4, 
Ap, Apo Bp: Bpo Cp, Cpo» it is the general practice to star the 
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6’s and bring out the 1’s. Thus the current in the pilot 
wires leaving the primary protective transformers will 
be in phase with the corresponding current in the primary 
cables. This is shown in fig. 3 bv the vectors IA,, IB, 
10% In order to get the current circulating in the pilot 
wires, it is necessary to have the current in the leads, leav- 
ing the secondary delta connected protective- transformers 
180° out of phase with the corresponding current from the 
primary transformers. To obtain this, the delta of the 
protective transformers must be reversed. This causes the 
current in the pilots to lead 30° on the corresponding 
current in the secondary cables. This is shown in fig. 3 
by the vectors Iap, 17%, Iep, leading 30° on the vectors I, Ie, 


I. There is now 60^ difference in the corresponding cur- 


rents in the pilots, and we must have 180°. This can only 
be obtained by crossing over the pilot wires, as shown by 
the vectors, or what amounts to the same thing, by con- 
necting the leads Ap, Bp, Cp on to the terminals apo, bpo, cpe. 
This is done in fig. 4. 

Using the same argument, the connections can be drawn 
out for any power transformer protected by circulating- 
current gear provided the polarity is known. If it is not 
known, a simple test with a small cell and polarised volt- 
meter will soon give the necessary information. 

It cannot be urged too strongly, however, that the makers 
should all conform to one standard or, failing this, that they 
should bring out the ends of all windings and mark 
the phase letters with 0 or 1 to indicate the polarity. 
This would have the advantage that supply undertakings 
could in a few minutes change over the connections to suit 
requirements. 


THE RESPONSIBILITY OF ROADWAY 
AUTHORITIES. 


—— — 


In early days the highways were in charge of the 
inhabitants of the parishes, and they were responsible 
for their repair. During the nineteenth century they 
were gradually taken over by more responsible bodies 
under different Acts of Parliament. According to the 
old common law the surveyors of highways could not be 
sued for personal injuries resulting from the non-repair of 
higbways, or according to the legal terms they could be 
sued for misfeasance, but not non-feasance. That is to say 
a highway authority could not be sued for the result of an 
accident due to a rut, but could if it was due to an 
obstruction such as a heap of stones left in the roadway. 
The dividing line between misfeasance and nonfeasance has 
always been very fine. 

Although local bodies are not liable for injuries due to 

the non-repair of a highway, there are circumstances where, 
as highway authorities, they are liable, because they are 
acting in another capacity which does not carry with it the 
same immunity from the result of some negligent omission. 
For example, when an accident takes place from a faulty 
gully grating, the local authority may be liable as the owner 
of the sewers ; and similarly where a water-meter box had 
a faulty cover, liability was held in the capacity of an 
authority for watering a street. 
When the Tramways Act was passed in 1870 the pro- 
moters of the tramways were, by Sec. 28, held answerable 
for the repair of the roadway between the rails and 18 in. 
outside the outer rails. By Sec. 55 “the promoters or 
lessees shall be answerable for all accidents, damages, or 
injuries happening through their act or default of any 
person in their employment by reason or in consequence of 
any of their works or carriages.” In accordance with 
Sec. 29 of the same Act, in order to enable the same 
authority to be responsible for the whole roadway it was 
enacted that the road authority could enter into an agree- 
ment to keep the tramway strip of roadway in repair, and 
the liability would then be transferred to the latter. In the 
case of Howett v. Nottingham Tramways in 1883, it was 
decided by the Court of Appeal that in such circumstances 
the road authorities could then be sued in case of injuries 
due ‘to the non- repair, despite the old principle of 
nonfeasance. 


À case was recently tried before Mr. Justice Darling, that 
of Wrench & Son v. Sobey and the London County Council, 
which illustrates the law on the question. Servants of 
Mr. Sobey were wheeling a hand-cart containing a 25-ft. 
ladder along Gray’s Inn Road. There was a rut in the 
paving about 1 ft. from one of the tram lines. The rut was 
about 3 ft. long, 4 in. wide, and 1 in. in depth. One wheel 
of the truck went into the rut, the hand-cart slewed round, 
and a passing tramcar drove it through a sbop window 
belonging to the plaintiffs, doing considerable damage. 

The Judge found that the L.C.C. was guilty of negli- 
gence in failing to keep its part of the roadway level or 
free from danger to other traffic; he found, however, that 
the driver of the traincar was free from blame. He also 
held that the servants of Mr. Sobey ought to have seen that 
they did not wheel the truck into the hole, and that as 
there was plenty of room they need not have wheeled it so 
close to the tram lines, and they were, therefore, also guilt 
of negligence. As the accident was held to have hapy 
owing to the combined negligence of Sobey’s men and the 
L.C.C., judgment was given, with costs, against both 
defendants. | ZEE 

Some interesting cases are on record dealing with 
accidents to drivers through over-bridges and arches ; they 
illustrate the question of non-feasance, misfeasance, and the 
effect of statutory duties. In 1889 a carter sued the 
Wandsworth District Board, which had taken over a 
roadway passing under an arch, the road at one end of the 
archway being lower than the other. The carter when 
passing injured his head at the low end of the archway. It 
was decided that the road had been dedicated to the public 
subject to this obstruction, and, therefore, àn action could not 
be maintained. In another case a contractor employed by 
the Tottenham Urban District Council, when making up a 
road under a bridge, left a ridge, and owing to the jolting 
of a passing cart, the driver struck his head against the 
bridge. It was held that an action lay, as the local authority 
had, through their contractor, been guilty of negligence in 
making an obstruction in the roadway. A third case, con- 
nected with an archway, was decided by the Court of Appeal 
in the spring of this year, in which the Finsbury Borough 
Council was the defendant. In 1918, during the time of 
the lighting restrictions, the driver of a mail cart had to 
take a circuitous route owing to the resulta of a fire, and 
passed at night down a street that was strange to him. He 
turned down a side street, and was killed, because his head 
hit against a low archway. The street lamps had been painted 
grey, and the driver had not seen the arch. According to 
the Metropolis Local Management Act, 1855, the Council 
had a duty to see that their streets were well and suitably 
lighted, and the Judge decided that an action would lie 
azainst a public authority for having done negligently an 
act which the legislature authorised them to do. 

It would seem, on the face of it, unfair to make the 
Council responsible for an accident during the time of 
compulsorily-reduced lighting, but it must be remembered 
that in times of great change or emergency it is impossible 
to adjust the laws to such coaditions, and, therefore, under 
such circumstances, hardships are bound to occur; and it 
is remarkable how few the legal hardships have been, 
considering the peculiar circumstances the country has 
passed through. 


A World's Market in Paris.—The Federation of British 
Industries has undertaken the direct representation for Great 
Britain and the Dominions of the Paris Marche du Monde.“ The 
idea of establishing a“ World's Market" in Paris was conceived in 
1919, and from the first received the close attention and approval 
of the Federation. Aftera years work the scheme has now come 
very close to practical realisation. The site for the building is 
being cleared. and contracts for its erection have been placed. Already 
a very considerable number of American, French, Italian, and 
other Continental as well as some British firma have reserved space 
in the Marche du Monde when completed. 

The Federation recommends manufacturers engaged in, or con- 
templating, export trade to give the Marche du Monde scheme 
their earnest consideration. 

Any further information deaired may be obtained immediately 
on application to the“ Marche du Monde Exhibition Section of 
the Federation of British Industries, 39, St. James's Street, 
London, S. W. I. 
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BUSINESS NOTES. 


Electrical Review" Index.—The Index to Vol. 86 of 
the ELECTRICAL REVIEW has been printed, and copies may be 
obtained (6d. post free) from the Publisher, ELECTRICAL REVIEW, 
4, Ludgate Hill, London, E.C. 4. 


Bankruptcy Proceedings.—J. JAGGER (J. Jagger & Co.), 
electrical engineer and contractor, 28, Northgate, Halifax.— The 
first meeting of creditors was he'd at Halifax County Court, last 
week. The gross liabilities estimated by the debtor amouni to 
£1,358, with £1,303 expected to rank for dividend. Mr. A. Gray 
was sppointed trustee, with a committee. 

CUTHBERT JOSEPH THOHAS HAYMAN, 76, Malvern Road, Leyton- 
stone, late 96, Woodhouse Road, Leytonstone, and 1, Goodmayes 
Road, Goodmayes, electrical engineer.—The following are creditors 
herein 


Fird H. zs as on ,. £30 Yallot, J - zs .. £99 
Redcliffe, E. A. D. "T 3 T. Preferential creditors .. 8 16 
Strathdee, K. 14 E ER 15 : 


Liabilities, £221 ; assets. nil. 


Company Liquidations.—NonTH British ELECTRIC 
WELDING Co., LTD.—Winding up voluntarily. Draft agreement 
between the company and the North British Premier Electric 
Welding Co., Ltd. (now in course of formation) approved. 
Liquidator, Mr. W. Gilchrist, 30, George Square, Glasgow. A 
meeting of creditors was called for August 12th. Particulare of 
claims must be sent to the liquidator by September 30th. 

PRABsON'S ELECTRIC MINERS’ LAMP MANUFACTURING Co., LTD. 
—A meeting of creditors was called for August 10th. Liquidator, 
Mr. A. E. Green. 

H. W. Cox & Co., Ltp.—Meeting of members September .30th, 
at Twyford Abbey Works, Acton Lane, Harlesden. N.W., to hear an 
account of the winding up from the liquidator, Mr. B. H. Morphy. 


Dissolutions of Partnership.— WILD & BoorH, plumbers, 
hot-water and electrical engineers, 117, Stalker Lees Road, Sheffield. 
Mr. D. Wild and Mr. M. Booth have dissolved partnership. 

CAISLEY, JACQUES & Co., electrical contractors and motor engi- 
peers, 2, Devonshire Place, Granye-over-Sands, Lancashire.— By an 
order of July 14th of the Lancashire County Court, held at Barrow, 
in an action Jacques r. R. Caisley and F. W. Kenward, it was 
declared and adjudged that the partnership lately existing between 
Mr. J. W. Jacques, Mr. R. Caisley, and Mr. F. W. Kenward, ought 
to stand dissolved as from June 8th, 1920. Mr. F. J. Harrison, 
acoountant, Ulverston, has been appointed Receiver, and will attend 
t» debts and claims. 


Trade Announcements.— THE COMPRESSION STARTER 
AND SWITCHGEAR Co., LTD., of Penny Lane, Lancashire Hill, 
Stockport, has acquired from Messrs. Ferranti, Ltd., the section of 
their business relating to direct-current compression motor starters, 
together with raw material, manufactured parts, machinery. and 
patent rights relating to these articles. Mr. T. N. Robinson, 
formerly with the Stockport Corporation electricity department, is 
managing director of the company. 


THE ENTERPRISE ELECTRICAL Co. Bradford, announce that 


their new address is at 677, Little ITorton Lane. 

It is apnounced that the business of the late MR. EDWARD 
Dewaurst, electrical engineer. of Mount Street and Theatre 
Street, Preston, and Higher Bank Road, Fulwood. will be continued 
by theexecutors, — 

Me. C. B. MAURICE, of Russell Square Mansions, 122, South- 
ampton Row, W.C. 1, informs us that he has resigned his offices of 
chairman and director uf Messrs. Catchpole & Maurice Ltd., as 
from 6th inet. 

MR. ASHTON BREMNER, of 125, Pall Mall, London, S.W. 1, is 
open to consider agencies for electrical machinery, &c., and will be 
glad to hear from manufacturers. 


Catalogues and Lists. Mrssks. CosNoLLY BROS., 69, 


St. Stephen Street, Salford, Manchester.—Price list No. 1224, and 


samples of white, 10 mils. thick, and black, 12 mils., ' Nonsol" 
adhesive rubber insulating tapes. 

Messrs, PURIT SPECIALTIES, LTD., Park Street, Birmingham.— 
Illustrated and priced booklet, No. D.LS. 3, dealing with the 
" D.L.8." one, two and three-arm lighting fitting. Also illustrated 
and priced leaflet dealing with D.L S." re flectors. 

Messrs, METAL INDUSTRIES, Lib, Sunbury-on-Thames.—TIllus- 
trated booklet on the method of protecting iron and steel from 
corrosion by Sherardizing or dry vapour galvanising, accom- 
panied by a sample of the work. 

THE BRITISH THOMSON-HovusToN Co., LTD., Rugby. Illustrated 
descriptive list, No. 4,2214, on automatic circuit-breakers for A. C. 
and D.C. circuita, 

THE NATIONAL X-Ray REFLECTOR Co., 235, West Jackson 
Boulevard, Chicago, U.S. A.— Illustrated booklet and detail plates 
showing examples of lighting from concealed sources. 

THE GENERAL ELECTRIC Co, LTD., 67, Queen Victoria Street, 
E.C. 4.—Revised catalogue price lists dealing with Freezor fans 
(V. 2333); bella, batteries, accessories, &c. (L. 2.335) ; also a 
- Koolah fan leaflet (V. 2,334), and a coloured Efficiency“ 
leaflet (2.336). 

TRE WALTHAM MANUFACTURING Co., 2, Jackson Road, Hollo- 
way, N.—T wo leaflets describing electric arc lamps—automatic and 
hand-feed—horizontal and vertical. Illustrated and priced. 

STERLING TELEPHONE AND ELECTRIC Co., LtD., Telephone 
Houte, 210-212, Tottenham Court Road, W.1.- Publications No. 280 


and 282 revised price lists of telephone apparatus and accessories 
No. 281, leaflet dealing with the "Sterling " electric bell indicator 
(pendulum); illustrated and priced. 


Lead.—Mussks. G. Cawson & Co., in their report, dated 
August 7th, say :— 
. The general trade demand remains without any improvement, and we fear it 
is not likely to improve with holidays and prospects of strikes and labour 
ditticulties in all directions. Engineers in some directions are already on 
strike, and, shuld thisextend, it will interfere seriously with the demand from 
electrical works, which atthe present is the mainstay of the trade. 


Annual Outings.— On Saturday, July 31st, the head office 
staff of MEssRSs, FALK, STADELMANN & Co., LTD., went for an 
outing to Rye House, Hertfordshire. in 20 privately-hired motor- 
‘buses. The company were entertained to dinner and tea by the 
directors, After the toast of " The King," proposed by Mr. Max 
Falk, Mr. J. W. Laidler proposed " The Firm," which waa replied to 
by Mr. Max Falk, the chairman. who pointed out that the firm had 
one of their first outings to Rye House some 30 years ago, when the 
guests numbered about 50, compared with 680 on the present 
occasion. During the day some impromptu sports were held, 
prizea being presented by the chairman. Other diversions included 
dancing and boating. 

The directors and staff of Sin J. F. PAYNE GALLWEY, BROWN 
AND Co., LTD, consulting engineers. held their annual outing 
on Saturday last. A party of 50 travelled by charabance to Windsor, 
where they boarded a private launch and went for a two-hours' 
trip on the river, during which time, tea and refreshments were 
provided. to the accompaniment of a band. A return by charabancs 
was made to the Clarendon Hotel. Hammersmith, where dinner 
was served, After the toast “The King," a vote of thanks was 
passed by the guests. 

Disputes.—The Shefficl’ Daily Telegraph says that at 
the Penistone works of MEssRS. CAMMELL, LAIRD & Co., a number 
of e’ectricians who ‘downed tools“ about five weeks ago because 
a foreman was not a member of the E.T.U. are still out. The firm 
are endeavouring to carry on without them. 

The Sheffield Independent says that the dispute has been referred 
to the Eogineering and National Employers’ Federation, the 
Emergency Committee of which called a conference of repre- 
sentatives of the various Trade Unions operating in the Sheffield 
area, to be held yesterday at York. The Union representatives will 
be advised as to the policy the Employers’ Federation proposes to 
adopt. The trouble arose over the refusal of one man, who, until 
recently, was à member of the Electrical Trades Union, to resume 
his membership of the Union on his promotion to the position of 
foreman. The Employers’ Federation support his action in declining 
to rejoin the Union, and contend that there should be no compul- 
sion used in respect of staffa joining Trade Unions, particularly 
the same Unions as the workpeople they control are in. On the 
other hand, it is alleged by the Trade Unionists that there is a 
personal element in the matter. 

The Birmingham Post states that the ballot papers were return- 
able on Monday from cable workers connected with six Unions on 
the question ot tendering notices to cease work to enforce the claim 
for an advance of 153. a week for all workers of 15 and over, and 
78. 6d. to those under 18, with a guarantee of 33] per cent. for 
pieceworkers,  '" The result will be announced, and the next step 
decided upon at a conference in London on Wednesday of next week. 
Mr. Kelly (Workers! Union) said that so far as he had seen the 
returns—and he had seen those from some of the largest distriota— 
there was a preponderating vote in favour of a cessation of work. 
If all districts were in line with the returns to hand, there was 
every probability of a large majority for tendering notices. The 
Unions concerned. in addition to the Workers Union, are the Elec- 
trical Trades Union, the National Union of General Workers, 
National Federation of Women Workers, National Amalgamated 
Union of Labour, and Amalgamated Society of India-rubber Cable 
aod Asbestos Workers." 

The Glasgow correspondent of the Duily Herald reports that 
a crisis has arisen in the Scottish electrical trades owing to 
the refusal of the Contractors’ Association to grant the demand 
for a minimum of 2s. 3d. an hour, the rate paid in all the 
English centres except London. The present minimum is Js. 10d. ; 
the employers offer 2s. 1d., to come into force from the date of accept- 
ance. This offer was rejected by the men, who are voting on a 
proposal to strike to enforce their full demand. About 2,500 elec- 
tricians are affected, and a number of district meetings have 
already decided to ask the Union Executive to sanction a strike. 
The ballot will finish in a few days." 


Electrical Wages Agreement.—.\n agreement bas been 
entered into between the National Federated Electrical Association 
and the Electrical Trades Union with regard to the standardising 
of wages nationally. It was signed on August ;th. A copy has 
reached ua at the moment of going to press and we shall quote it 
fully next week, The schedule rate for Grade A, London. is 2s. 6d. 
per hour; Grade B. Mersey and other specified districts. 24. 33; 
Grade C. varicus specified towns aud districte. 28. 1d.; Grade D. 
other counties and towns in England and Wales, la. 11d. 


New Lamp Works.—The British Tuomson-Housron 
Co., LTD, have entered into a contract with the Chesterfield 
Corporation for the purchase of over 13 acres of land adjoining the 
sewaye works, upon which it is proposed to erect a factory for the 
manufacture of electric lamps. It is contemplated that the factory 
will eventually employ about 1,000 people. 
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New Italian Companies.— The Societa Elettrica della 
Venezia Giulia has been formed at Trieste, with a capital of 
20,000,000 lire, for the production and distribution of electrical energy 
throughout the province of Venezia Giulia. 

Under the style of Soncini e Oa, has been formed at Turin a 
company, with a capital of 500,000 lire, for the development in 
Italy and abroad of the Soncini electric resistance furnace. 

The Società Anonima Splendor has been established at Milan 
(Via 8. Maria Falcorina) for the manufacture of electrical apparatus. 
Ita capital is 200,000 lire. 

With the title of Società Termoelettrica Piemontese S. T. E P., 
has been formed at Turin a company, with a capital of 50,000 lire, 
for the manufacture of electric and heating apparatus. 

Tesio, Viola e Billo have formed themselves into a company at 
Montanera (Mondovi) for the production of electrical energy. Capital, 
106,000 lire. 

Enrico Knappworst e Oa. have been constituted a company at 
Milan (10, Via Canova), with a capital of 800,000 lire, for trade in 
electrotechnical articles. 

The Societa Anonima Radiotelegrafica Italiana has been estab- 
lished at Milan, with a capital of 200,000 lire, for the manufacture 
of telegraphic and wireless apparatus. 

At Milan (Via Carroooio, 20) has been formed the Industria 
Milanese Motori Elettrioi Rag. G. Bachella, Colombo e Ca., for the 
construction and repair of electric motors and transformers. 

There has been formed at Alba the Società Elettrica Indus- 
triale Albese, with a capital of 400,000 lire for the working of 

refrigerating plants and the distribution of electrical energy. 
The Società Imprese Forniture Elettriche, with a capital of 
200,000 lire, has been established at Bologna to carry out electric 
supplies contracts. 

The Società Anonima Mulino e Trappeto Elettrico is the style of 
a company launched at Cupello, with a capital of 100,000 lire, for 
the erection and working of electrically-driven mills. 

Hamilton e Gorman have established themselves as a company at 
Genos, with a capital of 100,000 lire, as electrical and mechanical 
engineers. 

There has been formed at Legnano, with a capital of 250,000 lire, 
the Società Idroelettrica San Giorgio, for the purchase or generation 
of electric current for illumination purposes. 

At Milan (via Tadino 52) Dottor Bortini e Ca. has been con- 
stituted a company, capital 800,000 lire, for the manufacture of 
electrotechnical and other scientific apparatus. 

The Società Appareochi di Riscaldamento Elettrico has been 
established at Milan, with & capital of 200,000 lire, for the manu- 
facture of electric heating apparatus. 

With a capital of 310,000 lire, Bianchi, Pozzi, Todeschini e Ca. 
have been launched as a company at Milan, with works at 
Crescenzago, for the manufacture of electric station apparatus and 
for repairs, 


New Petrol Engine for Wireless. —A new 2-H.P. two- 
atroke petrol engine, suitable for wireless telegraphy and telephone 
work, is shortly to be put on the market by Mxssns. C. B. HARRISON 
UA LTD., of the Endurance Works, Sheepoote Street, Bir- 
mingham. 


New Japanese Enterprises.—Capital invested in banking 
and other forms of business during the pest five months aggregated 
2,159,740,000 yen, according to investigations conducted by the 
Bank of Japan. The figures compiled by the bank show the follow- 
ing for the various lines of businesses for the period, and for the 
same poriod of the four preceding years; the figures are on a 
million yen basis :— 

1920 1919 1918 1917 1916 


Banking ae £s ae 201 49 29 89 8 
Trust and monetary RS: 110 7 — — — 
Warehousing .. ive ise B6 — — — = 
Insurance và ee 5 11 6 — — — 
Mining .. "X as 178 62 108 62 22 
Electrical es T vs 199 40 — — — 
Shipping and railways 160 54 88 58 10 
Fishery.. S gs is 9 4 8 1 — 
Manufacturing aa T 679 188 198 930 78 
Agriculture. oe ae 54 8 15 2 — 
Commercial .. s vá 528 133 919 68 16 


Reuter’s Trade Service (Tokio). 


Book Notices.— Vickers News.” Vol. II, No. 21.— 
The Augugt issue of this well-produced house organ oontains 
articles on The Building of a Rigid Airship,” on the Rapid 
Handling of Cargoes by Pneumatic Conveyors,” and an account of 
Messrs. James Booth's non-ferrous metal works at Birmingham, &c. 

Technology Reports of the Tohoku Imperial University. 
Vol. I, No. 2. Sendai, Japan: Maruzen Co, Ltd. 1920.—Con- 
taining an account of a fundamental study of Japanese coal by 
Chozo Iwasaki. 

We have received a list of important publications issued by the 
American Society of Mechanical Engineers, 29, West Thirty-Ninth 
Street, New York. 

The Engineering Enquiry." Bristol : J. W. 
Arrowsmith, Ltd. Price 7s. 6d. 

Scientific Papers of the U.S. Bureau of Standards, No. 383, 
" Measurement of Hysteresis Values from High Magnetising 
Forces (9 pp.), and No. 384 The Variation of Residual Induction 
and Coercive Force with Magnetising Force” (8 pp.). Washington: 
Government Printing Office. Price 5 cents each. 


British Industries Fair, 192 J.— The Daily Chronicle 
states that the Department of Overseas Trade has entered into a 
contract for the use of the White City for holding next year's 
British Industries Fair (February 21st to March 4th), 


By T. Thompson. 


Private Meeting.—C. W. Dixon, electrical engineer, 
14, Clark's Buildings, Shaftesbury Avenue, London, W.C.—The 
creditors interested herein were called together recently at the 
offices of Mr. G. W. Spenoer, I.A., 139, Cannon Street, E.C., when a 
statement of affairs was presented, which showed liabilities of 
£378. The indebtedness to the trade was £239. The aseeta were 
estimated to realise £306, or a deficiency of £72. It was stated 
that the debtor served for four years in the Grand Fleet, and 
started in business on his own account in March of last year, with 
a capital of about £25. Subsequently he borrowed £100 from 
Mr. E. C. Simon, who was now a cash oreditor for that amount. 
The book debts were all good, while it was anticipated that the 
stock would realise the amount at which it was set down. After a 
short discussion, it was decided that a deed of assignment should 
be executed with Mr. W. Osborne, of Messrs. Corfield & Oripwell, 
Balfour House, Finsbury Pavement, E.C., as trustee. A committee 
was aleo nominated, consisting of the representatives of the 
Electrical Supplies Co., the Sun Electrical Co., and Mr. E. C. 
Simon. The following are creditors :— 


Electrical Supplies Co. .. £01 Standard Metal Co... : .. £11 
Johnson & Phillips ae oe ee 16 Woodfall, H. ee ee ee ee 14 
Bun Electrical Co. .. . .. 69 


For Sale.— Re LrrHANODE, Lro. (in liquidation).— The 
Receiver, Mr. F. A. Bell (of Messrs. J. Baker & Sons, Billiter 
House, Billiter Street) is offering for sale by tender, by August 25th, 
the leasehold premises, 190, Queen's Road, Battersea, and 177, Kirk- 
wood Road, Peckham, and the goodwill, plant, machinery, fittings, 
stock, and patents of the above company. 

Cardiff Corporation invites tenders for the following plant 
installed at Roath power station—two 300-kw. Musgrave-Westing- 
house vertical croes-compound 500/550-volt D.C. steam generators, 
with jet condensers. Full particulars are given in our advertisement 
pages to-day. 


Conditions Relating to Egyptian Government Contracts. 
—]n the Egyptian Journal Official the general conditions 
under which tenders are received for Government contracte 
ure set out. The conditions include the following :— 

fhe tenderer must be a person residing in Egypt, or must 
have a representative in Egypt, and will give in his offer an 
address at which notices may be served upon him. Every 
tender submitted in the name of an incorporated company 
must be accompanied by authenticated copies of the docu- 
ments defining the constitution of the company. Every tender 
submitted in the name of a private firm or partnership must 
be accompanied by such extracts, duly authenticated, from 
the partnership deed as shall suttice to show what persons 
are authorised to enter into contracts on behalf of the firm 
or partnership, and what persons are responsible for the due 
execution of such contracts and can give valid receipts on 
behalf of the firm or partnership. However, firms established 
in Egypt and having constant dealings with the Government 
may deposit with the Ministry of Finance authenticated copres 
of the above mentioned documents. In submitting tenders, 
these firms should then simply state that the documents in 
question have been so deposited, and that no subsequent 
changes in the constitution of the company, partnership, or 
firm have taken place. Each tender must be accompanied by 
a provisional deposit of 2 per cent. of the total value of the 
offer in money. Post Office orders or cheques on local banks 
will be accepted, but not cheques on banks abroad. ‘The pro- 
visional deposit may be replaced by a letter of guarantee from 
an approved bank in Egypt to the effect that the bank will 
hold at the disposal of the Government a sum equivalent to 
10 per cent. of the total value of the contract in the event 
of the tenderer obtaining the same. Letters of guarantee 
from the banks abroad may also be accepted, but in that case 
the administration may require the endorsement of such letters 
of guarantee by an approved bank in Egypt. 

Within ten days after the acceptance of the tender a sum 
equal to 10 per cent. of the total value of the contract will 
be deposited by the successful tenderer as security for the 
due execution thereof. This deposit’ must be either in cash 
(on which no interest will be allowed) or in Egyptian Govern- 
ment or other approved securities, calculated at market value 
with a margin of 5 per cent. Cash may be paid to the con- 
tracting departinent or to the Ministry of Finance. Securi- 
ties will be deposited with the Ministry of Finance, in Cairo, 
or with the National Bank of Egypt, in Alexandria, or in 
London, for the account of the Government. The coupons 
maturing on these securities may be detached by the con- 
tractor. The deposit will be retained until the contract has 
been duly carried out to the satisfaction of the Government. 

In the case of unsuccessful tenderers, their provisional de- 
posit, if made in cash, will be returned to them; letters of 
guarantee will be returned to the bank which issued them, 
simultaneous notice being sent to the tenderers that this 
has been done. 

Contractors may effect a permanent deposit in cash or securi- 
ties with the Ministry of Finance, in Cairo, on which cer- 
tificates for provisional deposits may be granted to accompany 
their tenders, and also certificates for final deposit of 10 
per cent. on value of contract accepted. 

Tenderers are permitted to attend when tenders are being 
opened or be represented by an accredited delegate and hear 
the prices read out of the various tenders as opened. Reuters 
Trade Service (Cairo). 
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Activity of the French Thomson-Houston Co.—The 
report of the French Thomson-Houston Co. shows that that concern 
has lately booked some important orders. In the first place, it has 
secured the order for the equipment of the Gennevilliers super 
station which the Union d'Electricité are having erected there; also 
an order for 25, 000-Kw. turbo-generator groups for the Energie 
Electrique du Nord Co.; an order for the supply of 50 automotors 
and 50 trailers for the tramways of Bucharest ; an order for tele- 
phone material from the Administration des Postes, Télégraphes et 
Téléphones ; and an order for a new set for the central Station at 
Paris. In addition, the company has in hand a by no means small 
Scheme of setting up electric haulage on the canals of the Marne 
and the Rhone, covering a distanoe of 350 km. 


Auction [Sales.—By direction of the Disposal Board, 
of Munitions, MEssRS, HARRIS & GILLOW will sell by 
auction, on August 18th, at Shoreham Camp, Sussex, the camp 
and equipment, including the main switchboard, electric 
meters, and other electrical appliances. 
Assets AUCTIONS Oo., LTD., will sell by auction on August 18th, 
at 119-121, Newington Causeway, s a aoe of electrical stores, &o. 
By order of the Disposal Board Ministry of Munitions, MR. M. 
MARSHALL will sell by auction on September 1st and 2nd at the 
Central Stores depót, 83, Georgetown, Houston Station, near 
Glasgow, plant and machinery, including electric motors, generating 
seta, cable, electric cranes, electric fittings, &c. For full particulars 
see advertisement pages to-day. 


Boiler Makers’ Wage Claim Rejected.—The Industrial 
Court has rejected the claim of the Boilermakers’ and Iron and 
Steel Shipbuilders’ Society for an advance of 7s. per week for 
boileramiths employed in the running sheds of the Great Western 
Railway, and of advances varying from 5s. to 3s. for other grades. 
The rates of pay of the workers concerned, the award states, have 
been increased by 3s. per week from May 31st under an award 
relating to railway shopmen. The company contended that no 
advance should be given to the boilermakers, which would again 
upset their relationship with other skillei grades, and the Court 
agrees that it would be unwise to disturb the present relationship 
between the rates of the various grades of skilled craftemen. — 
Times. 


New w Company. T Birmingham Gazette and Express 
states that under the title of BRITISH TIMKEN, LTD., a new all- 
British company has just been formed to take over the manu- 
2c of the well-known Timken roller bearings in this country, 

carried on by the Electric and Ordnance Accessories Co., 
capital is fixed at £50,000, and the head office and works 
me S ul Ward! End, Birmingham, where a fully-equipped modern 
factory is already in existence, manufacturing these bearings on an 
extensive scale. 


LIGHTING AND POWER NOTES. 


Australla.— SyDNET.—In order to avoid seriously over- 
loading the generating plant, the City Council has prohibited the 
connection of eleotric radiators to the system during the hours of 
8.30 a.m. and 9.30 p.m. on Mondays, Tuesdays, Wednesdays, Thura- 
days, and Fridays. Owing to the sudden advent of cold weather, 
` this will cause a great deal of discomfort to consumers. 


Bexley Heath (Kent).—Bunk SuPPLy.—The Urban 
District Council has abandoned a proposal to obtain a bulk supply 
from Woolwich owing to the cd aa capital charges that would be 
required for converting machinery. 

Bath.— Loan Sancrionep.— The Electricity Com- 
missioners have sanctioned a loan of £34,000, part of the cost of 


new plant, &. The balance will be sanctioned when the actual 


cost has been ascertained. 


Brighton. Uran 8 WoRKrING.— The total income of the 

t for the past financial year was £158,062, as 

against 4130 557 in 1918-19. Working expenses totalled £105,755, 

as against £86, 476, leaving a groes profit of £52,307 (£44, 081). 

The payment of loan charges and taxes resulted in a net profit of 

£13,374, an increase of £10,262 upon the previous year's gain. 
Bales increased by 858,443 units. 


Bristol.—Joint AvuTHORITy.—The Council has re- 
ceived a report from the Electrical Committee relating to the 
recent provisional formation of a Joint Electricity Authority for 
the Lower Severn or West of England Electricity District. The 
Minister of Transport is prepared, if the Treasury agrees, to con- 
struct transmission lines between Beachley, the Forest of Dean, 
Gloucester, and the Stroud Valley, at an estimated cost of £365,000, 
on the understanding that the authority is set up as early as prac- 
ticable. It is, therefore, expected that local authorities will take 

the necessary final steps to that end, and the Committee advises 
that Bristol shall join in forthwith.— Bristol Times and Mirror, 


Burnley.—Licensinc ELECTRICIANS.— The Burnley and 
District Building Employers’ Association wrote to the local Elec- 
tricity Committee, last week, asking that the Corporation should 
obtain powers to examine the qualifications of electricians and 
others undertaking electrical work in the town, so as to prevent 
unqualified and unskilled persons doing the work, The Com- 


mittee decided to take no aotion, as the Corporation is already 
empowered to refuse a supply where the lines, fittings!and apparatus 
are not in good condition. 


Boxton.— YEAR’s WorRKING.—There was a logs of £3,378 
outs working of the Council's electricity undertaking during the 
year. 


Dartford.—Loan Sancrionsp.—The Urban District 
Council has received sanction to a loan of £12,106 for electricity 
purposes, 


Doncaster.—Loan SancrioneD.—The Electricity Com- 
missioners have formally sanctioned the borrowing of £85,000 on 
account in respect of the amount of £106,850 included for plant, 
and state that as soon as the cost of the latter has been approxi- 
mately ascertained, they will consider sanctioning the balance. 


Glasgow. New SrATION.—The new station at Dal- 
marnock, the construction of which has been considerably retarded 
by the war, is to be formally opened on ber 2nd. Its 
ultimate capacity will be 200,000 H.P., but only half of this plant 
is installed at present. 


Hereford. —SEVERN VALLEY SoHEME.—In consequence 
of urgent representations to usd Electricity Commission, the Here- 
has obteined the sanotion of that body 


Ross, and south-eastern rural 
the Lower Severn Valley supply scheme. Hereford already has 
a scheme for supplying the whole county, and the Oommissioners 
have now ao one of the cables to be laid from Hereford, 
which is able, on the understanding arrived at, to proceed with 
its entire socheme.— The Western Mail. 


Hornsey. — Linkin Ur. — The Electricity Commis- 
sioners have agreed that the Town Council shall retain the 
electricity undertaking, providing the latter is linked up to the 
Finchley station. A programme of extensions, which will cost - 
£50,000, has been prepared. 


Ireland. —HYDRO-ELECTRIC SCHEMES. — One of the 
several projected schemes for the utilisation of water power in 
Ireland is the one which has ita base in the locality of the Rosses, 
County Donegal. The ‘proposal is that Loughanure should be 
barraged, so that it could be enlarged beyond ita present size of 

.three miles in length by three-quarters of a mile in breadth, 
taking several other streams and lakes into the catchment area. 
The power of the Loughs Dunlewy and Upper and Lower Nacung 
could be similarly reservoired and brought to Dowros by a cut, the 
fall being about 200 ft. Lough 5 which is part of the 
Rosses lakes system, could also be utilised, the estimated H.P. of 
the lakes mentioned above being nearly 5,000. The Oounty of 
Donegal is rich in short swift running rivers, and amalga- 
mated energy would not be far short of 12,000 H.P. The swift 
rivers which empty into Gweedore Bay could be used for industrial 
purposes. and the co-operative system which has such a hold in the 
Rosses could be more fully expanded. 


Kingston-on-Thames.—LOAN.—An inquiry was held 
last week into the application of the Town Council for a loan of 
£15,900 for electricity purposes. There was no opposition. 


Knaresboreugh.—W ATER PowEkR.— The District Council 
is in negotiation with Messrs. Vickers, Ltd., about the cost of a 
scheme for generation of eleotricity for town supply by et 
the water power of the River Nidd. An expert has 
the provision of “ flash-boards I ft. deep on the rt ef ths welt 
would give a 10 per cent. increase of power, but would probably 
put the boat landing stage, one of Knaresborough's chief 
attractions to pleasure seekers, under some inches of water. The 
most economic position for the plant, it was thought, would be the 
existiug turbine-house at the linen mill of Messrs, Carson, and the 
firm is to be approached on the matter. 
A hydro-electric 


Korea.— HYDRO-ELECTRIC SCHEME. — 
power scheme is contemplated on a large scale, with | the object of 
utilising the waters of the River Hwangsu-won, & tributary of the 
River Yalu in South Hamkyeng (Kankyo) Province. The project 
is backed by the Oriental Development Co., and the capital to be 
raised is 9 yen, The Provinoe of South Hamkyeng is 
rich in timber and minerals, and it is anticipated that there will 
be a large demand for electrical power. It is caloulated that the 
installation will take three years to complete. The principal items 
of expenditure will be the power station, 3,153,850 yen; trans- 
mission plant, 975,000 yen; aud distribution plant, 866, 435 yen. 
It is understood that ‘the ‘scheme has been approved by the 
authorities of the Government-General.— Board of Trade Journal, 


Leicester.— NEW StaTion.—The scheme for the erection 
of an additional generating station having been sanctioned by the 
Electricity Commissioners, formal application is being made for 
power to borrow £723,000, the estimated cost of the un 


Liverpool.—NeEw Hovses.—The Lighting Committee 
has instructed the city electrical engineer to carry out the work of 
wiring the new houses that are being built. 


Maxwelltown.— STREET LigHTING.—The Town Council 
has accepted the offer of the Dumfries Electricity Supply Oo. for 
street lighting, at a coat of £940 for the installation, and energy at 
41d. per unit. 
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. North. Wales.—Evectricity District.—At a recent 
meeting of the Anglesey County Council the opinion was ex pressed 
that North Wales should be constituted a separate electricity 
district instead of being grouped with Crewe, Chester, Northwich. 
'&e, as proposed. The Electricity Commissioners did not concur 
in this. and it was, therefore. decided to ask all the County 
Councils of North Wales to send delegates to a Conference, with 
the object of protecting the interests of their areas. 


New. Zealand.—W ELLiNGTON.— The Wellington City 
Council has decided to borrow £300,000 for the purpose of extend- 
ing the city's power plant. The scheme includes the installation 


of one 3,000-Kw. and one 1.500-K w. steam generating set.— Reuters 
Trade Service, Wellington. 


Oldham, — APPLICANTS’? Prorest. — The Electricity 
Committee last week received complaints from would-be consumers, 
pointing out that although applications for supplies were granted 
in March, there had been no connectiong made yet. It was con- 
tended that the Committee should have told consumers of the 
dispute between the Electrical Trades Union and other workers. 
The Mayor said the matter was getting serious. Some time ago 
the E.T.U. stated that it would not connect up any work that 
had been done by either plumbers or non-Unionists. With a little 
reason on both sides, perhaps they could get out of the difficulty. 
The Mayor, vice-chairman and the engineer were appointed a sub- 
committee to interview the local Union. . 


portishead.— CHANGE OF SYSTEM. — The Urban District 


Council has assented to the North Somerset Electricity Supply Co. 
changing the system of supply from P. C. to A. C. 


Rickmansworth. — TIluE Extension. — The promoters 
of the Rickmansworth and Chorleywood Electrio Light Order, 
1914, having applied for a further extension of time for 
carrying out the Order, the Urban District Council has informed 
the Commissioners that it considers that the time has arrived when 
the compulsory works should be carried out, or the Order cancelled. 


St. Aune's.— VEAR's Workixa,—The report for the 
year ended March 31st, 1920, shows a total revenue to the electri- 
city department of £27,546, compared with £22,722 in 1918-19. 
Expenditure totalled £22,167, as against £15,959, leaving a gross 
profit of. £5,079 (£3.733). The net result was a profit of £132. 


. Sgmatra.— Hypro-E.ectrric Powrr.—In connection, 


with the concession granted for the purpose of generating hydro- 
electric power, needed for the manufacture of fertilisers, from the 
river Moesi, near Benkoelen, several features appear to be of 
unusual interest, and, it is stated, will result in considerable saving 
of cost in the construction of the works. 

Amongst others, special mention may be made of the manner in 
which the dam will be built across the absolutely dry bed of the 
river, as well as of the proposal to make use of a by-station of 
60,000 H.e. in the second year of the work, so that the manufacture 
and organisation at the factory may be running smoothly, and a 
return be obtained upon the outlay long before the full power 
can be available for use. 
The surveys for the scheme are not yet completed, but it is stated 
that 150,000 H.P. will be obtainable from the turbines. at a cost of, 
in all probability, 100 guilders per H.P., and of not more than 133 
guilders. 

The cost of power per KW.-year is estimated to be about 12 
‘guilders. l 
^ Several large firms of manufacturers in the United States are 
atated to be endeavouring to find capital to finance the scheme in 
the hope of thus being able to supply the necessary plant both for 
the works as well as for the construction of the same,— Beard of 
Trade Jurnal. 


«-. Warrington.— EXTENSIONS NEEDE b.— Representatives of 

the big Warrington manufacturing firms have met members of the 
Corporation Electricity and Finance Committees to discuss proposals 
with reference to the extension of the electricity works. The 
general opinion was that large and immediate extensions, which 
would involve & considerable expenditure, were necessary. The 
meeting was adjourned to enable the Corporation to submit proposals 
to manufacturers individually, and to ascertain how they could 
assist in financing the scheme. Inthe event of the propo:als going 
‘forward, one firm is prepared to assist to the extent of £52,020. 


West Ham.—Ykan's WORKING. — The report on the 
electricity undertaking for the year ended March 31st last records 
a total income of £350,013, as against £253,914 for the previous 
period. The working expenses amounted to £310,777, compared 
with £227,312 for 1918-19, leaving a gross profit of £69,236, as 
against £26,602. The net result, after payment of loan charges, 
&c., was a profit of £14,350, comparing favourably with last year's 
deficit of £24,975. The total number of units sold rose from 
38,210,253 to 41,628,476. | 


Wrexham.—l]5oviRy.— The Ministry of Health recently 
conducted an inquiry into the circumstances under which the 
Corporation sought sanction to a loan of £17,260 for a boiler and 
accessories. The inspector considered that the Corporation had 
fully established its case, and thought it rather wonderfu! that the 
supply had been uninterrupted under such a handicap. The 
chairman of the local gas company urged an increase of charges, as 
the undertaking had cost the ratepayers £6,000 in working losses. 


TRAMWAY AND RAILWAY NOTES, 


Bolton.— EX TENSIoNS.—There is every prospect of a 
through tramway service from Bolton to Accrington aa the result 


of a Bill which is being promoted by Bolton Town Council for 
dealing with tramway extensions. 


Brighton.—STRIKE.—The tramwaymen struck work at 
midday on August 5th, and returned the cars to the depots. The 
trouble arose over grading for wages purposes ; the men complained 
that they had been placed in Grade 2, while Portsmouth, South- 
ampton, Bournemouth. &c.. men were in Grade 1, The amount in 
dispute was 1s. per week. 

Alderman Carden offered personally to pay the extra ls. for a 
month, and to refer the matter back to the Industrial Council, but 
said he could not go behind the award of that body. The men 
refused the offer. 

The men eventually agreed to resume work on August ‘tb, the 
Tramways Committee having promised to give their claims full 
consideration. 

TRAMWAY FARES.—There may be a distinction between the 
Corporation tramway fare to the racecourse and profiteering, but 
without some explanation, says the Daily Mail, it is far too subtle 
for popular understanding. Ordinarily the fare is 2d.; on race 
days it used to be d., but last week it was 18. 


Colchester. — Loss or TraFric.—The recent increases in 


the tramway fares have resulted in a falling off of traffic to the 
extent of 10,000 passengers per week, 


Continental. — France. — The Compagnie d'Orléans, 
which proposes to electrify 3,350 km. of its 7,787 km. system, has 
received permission to establish the requisite seven power stations 
on the Upper Dordogne and on its connecting lines Chavanon and 
Rhue, All the sections between Chateau-Roux in the north, 
Limoges, Perigneux and Agen in the east (with two spurs to 
Poitiers and Angou!éme) down to the frontiers of the Midi, and the 
Paris-Lyon-Mediterrance railways in the south and east will be 
electrified. Initisl power requirements are estimated at 280 
mill.-KW.; for a later date at twice that figure. The annual saving 
in coal will be about 1'5 mill. tons.— keanomic Periew, 

SPAIN.— For the past ten days the electric tramways service 
of Liston has been completely paralysed, owing to a dispute 
between the company and the Municipal Council. - /leuter's Trade 
Nerriee, Lisbon. ` 


Darlington. — EXTENSIONS DEFERRED.—At a meeting 
of the Corporation on August lóth, the decision arrived at 
at the previous Council meeting to exterd the tramway system 
from the Market Place to the Victoria Road entrance of Bank Top 
Station, at an estimated cost of £15,000, was rescinded. 


Doncaster. — WAGES.—The tramwaymen are asking for 
an increase in wages over and above the recent award. The matter 
is being negotiated upon, but it is stated that if an agreement is 
not come to the men have threatened to strike. 


Halifax.—FAnE Ruvision.—A proposal to restore the 


old pre-war stages, doubling the 1d. stages and permitting the 
overlap system, has been carried, : 


Lincolg.—Y EAR's WorkING.—The report on the trawu- 
way undertaking for the year ended March 31st last shows a total 
revenue of £14,800, compared with £14,193 in 1918-19, Working 
expenses amounted to £11,887, as against £8280; a gross profit of 
£2,013, against £5,913 in the previous year. The net result was & 
credit balance of £313, Last year £3,236 was transferred to the 
depreciation account. 


Liverpool, — Purcuase oF Liar Rall wav. — The 
Ministry of Transport has forwarded to the Liverpool Tramways 


- and Electric Power and Lighting Committee sanction to borrow 


£15,350, repayable in 30 years, for the purpose of acquiring and 
developing the Liverp3ol and Prescot Light Railway. 


Oldbury.— TIME ExTENSION.—The Birmingham Council 


has applied for a year's extension of time for constructing the light 
railway to Quinton, ria Warley. 


South Africa, — RA wav ELECTRIFICATION. — The 
announcement that the South African Railway authorities intend 
to proceed at once with the electrification of the Cape Town— 
Simonstown suburban line and the Natal main line from Durban 
to Pietermaritzburg, is of importance. The Union's railway 
administration will acquire experience with electrical working 1n 
the cage of two sections of entirely different type—a suburban 
line with fairly dense passenger trattic and a difficult length of 
main line with severe gradients and curves and a very heavy 
freight traffic. Two large coal-burning power stations at Cape 
Town and Durban will be required in connection with the electri- 
fication scheme, and the necessary plant, together with the 
transmission and motive equipment, will represent a series of 
attractive orders. There will be keen competition for the large 
contracts involved. The unsatisfactory performance of recently - 
imported locomotives from the United States may add to the 
likelihood of these orders being placed with British firms, but they 
will not come to this country unless the price and date of delivery 


quoted by United Kingdom manufacturers are satisfactory.— 
Limes Trade Supplement, 
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Stockton. TRAMWAY SaLE.—At a meeting of the Town 
Council, on the 3rd inst., the award of the arbitrator on the 
acquisition of the local tramway systems by the Corporations of 
Stockton, Thornaby, and Middlesbrough was submitted. The price 
to be paid by the three Corporations is £390,456, in addition to 
which an amount is to be paid for stocks upon valuation, to be 
made at the time of transfer. The costs of the arbitration have 
also to be borne by the Corporations. The capital expenditure of 
the Tramway Co. was £282,918, and its claim was for £563,340; 
the Corporations offered £281,766. 

ELECTRIC VEHICLES.—Subject to the sanction of a loan, the 
Town Council has decided to purchase, at £1,497 each, two two-ton 
electric vehicles for the collection of refuse, 


South America. —RAILWAY ELECTRIFICATION.—A con- 
temporary states that a contract, amounting to nearly $2,000,000, 
for the electrification of the firat main-line railway has been awarded 
to the International General Electric Co., over the line of the Paulista 
Railway Co, between Jundiaby and Campinas, Brazil, a distance of 54 
km., or about 28 miles, or of double-track construction the total mile- 
age, including switches and extra track, amounts to 76 miles, The 
equipment to be supplied consists of eight freight and four passenger 
engines, Material for the transmission line and sub-station, and a 
3,600-volt overhead equipment. The project anticipates further 
extensions amounting to 100 additional miles of route, which 
may eventually bring the total electrification up to 128 miles, 
extending between Jundiaby and San Carlos. Power for the 
operation of the lines will be supplied by the San Paulo Light and 
Power Co. at 88,000 volts, 60 cycles. The locomotives will be of 
the geared type, 3,000-volt, D.C.! The freight locomotives will weigh 
100 tons each, all weight on driving axles, and the passenger 
engines 120 tons, equipped with two axle guiding trucks at each 
end. All of them will be equipped with regenerative braking 
apparatus, The design parallels closely the Chicago, Milwaukee and 
St. Paul electrification, while the locomotives will be almost 
duplicates of those used so successfully in the Butte, Anaconda and 
Pacific Railway, except for slightly increased weight and the 
addition of regenerative braking. It is expected that the new line 
will be in operation in July, 1921.° 


St. Helens.— LEASING oF Track.—The Tramways Com- 
mittee recommends the leasing of the track and equipment from 
Brooks Bridge to the King’s Arms to Liverpool Corporation. 


Sunderland.— HOLIDAVS.— There is some prospect that 
the strike of skilled men at the Corporation tramcar sheds will be 
settled by acompromise. The men atruck over three weeks ago 
because of the refusal of the Corporation to grant 12 days’ annual 
holiday with pay, which had already been conceded to skilled men 
in non-trading departments, on the ground that it was never 
intended to give the holiday to these men. This led to a fresh 
application from all the men concerned for a holiday, and a special 
committee has decided to recommend the Town Council to grart 
seven days’ annual holiday with pay to skilled men in all depart- 
ments of the Corporation--including tramways—providing they 
have 12 monthe’ consecutive service with the Corporation. If 
the Council approves the recommendation, the men will probably 
accept it. 


TELEGRAPH AND TELEPHONE NOTES. 


Canada.—Press | CoNrERENCE.—On the opening day, 
August 5th, of the Imperial Press Conference at Ottawa, 
greater facilities for the interchange of cabled news was dis- 
cussed. The present condition of cables was worse than that 
prevailing before the war, it was said, and Sir C., Stuart, 
representing The Times and Daily Mail, in seconding a re- 
solution that was carried unanimously, that the Empire 
and the world should be provided with the advantages of 
Wireless telegraphic and telephonic communication," said, 
however, that the newspapers were diffident about the use 
of Wireless for the transmission of news, as it was a medium 
Which might be tapped by rivals. Mr. Burroughs, news 
manager of the Marconi Co., explained that there was no 
danger of bigh-speed wireless niessages being tapped. The 
Conference disposed of the cable question by a resolution 
calling upon the Empire Union to take immediate steps to 
secure facilities for better, quicker, and cheaper conveyance 
of news throughout the Empire. 


_ Devizes ( Wilts.) —WirkLess Station.—The wireless sta- 
tion which was erected during the war, but was not com- 


pleted, has been taken over bv the G.P.O., and is to be 


refitted by the Marconi Co. for long-distance communication 
(4% miles) with vessels at sea. 


Finland.—Nrw Cantes.—The ‘ Store Nordiske ” T elegraph 

18 to erect a new cable station at Helsingfors. The agree- 
ment with the Finnish Government is valid for 90 years. A 
similar arrangement has been made with Latvia, where a new 
station commenced, operations. in May of this year. Agrce- 
ments have been concluded with Esthonia, Lithuania and 
Poland. The compans has issued credits to Finland of Kr.4 
milion for the construction of new telegraphic and telephonic 
Se of communication. It has issued loans to various foreign 
States for thia purpose, amounting in all to Kr.16 million.— 

conomic Review. 


France.—ComMenciaL WIRELESS.—In order to improve. the 
Lyons silk market, a request has been made to the postal 
authorities for permission to use the wireless station near 
the city for the transmission of daily market rates to and 
from the Far East. It is found that a delay of 10 or 12 days 


 necessitated in the case of messages by cable, seriously 


hampers business. The wireless station is already used by 
a Japanese business agency and by the American Press.— 
The Times. : | 
India.—Nrw TELEPHONE SERvICE.—On July Ist last a new 
trunk telephone service, with a charge of 1 rupee for a 
three-minute conversation, was opened to the public between 
Bombay and Poona. x 


Italy.—New 'TELEPHONE SEnvicE.—The Italian Government 
is occupied with a scheme to establish telephonic communica- 
tion with Albania (telegraphic connection already existing). 
The projected line will start from Rome, and will be carried 
under the sea to Valona, and end eventually at some important 
Greek centre. The exact length of the existing Otranto- 
Valona telegraphic cabie is 99 km., but a new point of de- 
parture will probably have to be chosen for the telephone line, 
the length of which, in consequence, may be about 106 kilo- 
metres. The Società Pirelli has been instructed to draft the 
necessary plans. 

Malta.—Secret WinkELESS.—AÀ wireless telegraph. autfit has 
been discovered by fishermen off Melleha Bay; it was 
anchored in 90 fathoms of water with the masts and working 
parts below the surface to a depth of 8 fathoms. The ap- 
paratus, which is said to be complete in every detail, and 
of German manufacture, was removed by the dockyard autho- 
rities for expert examination. 


Ships’ Wireless.—NtEw RurEs.—The Board of Trade has 
made new rules under the provisions of the Merchant Ship- 
ping (Wireiess Telegraphy) Act, 1919, which refer to the 
provision. of wireless telegraphic apparatus, operators; and 
watchers on board coasting trade vessels exclusively employed 
between ports in the British Isles. "The rules, dated July 
10th, 1920, will come into operation, says the Board of Trade 
Journal, on September Ist, 1920, and will apply to vessels 
carrying under as well as over 50 persons, including the crew. 


Telephone Service.—The P.M.G. in Parliamentary papers 
states that the number of telephones per 100 of the population 
is approximately as follows: U.S.A., 13.6; Sweden, 6.4; 
Norway, 4.4; Germany, 2.2; United Kingdom, 2; France, 1; 
and Italy, 0.3. 

United States.—TELEPHONING OVER E.H.T. LINES.—At last 
successful telephone communication has been conducted over 
live high-tension lines by the American Gas & Electric Co. 
which has been convinced thereby that the method employed 
will solve one of its most important problems, namely, insur- 
ing à reliable and less expensive mode of communication 
between its load dispatchers and interconnected stations. Ihe 
test which proved the practicability of the- method’ was 
conducted during July, says the Electrical World, between 
two of the company’s stations, over a live 11,000-volt, 60-cycle 
transmission line, 12 miles (19.2 km.) long. Between the 
transmitting and receiving sets were the windings of the 
power transformers at both ends of the line and an under- 
grouud cable, making the equivalent length of transmission 
about 21 miles (33.6 km.). The system employed works on 
the principle of the wired or directed wireless, and involves 
the use of apparatus to tune out the power-circuit frequency. 
The carrier current for the communications had a frequency 
in excess of 5,000 cycles. The transmitting and receiving sets 
were connected with the 2,300-volt buses at each station, but 
they could have been attached to the 440-220-volt circuits 
with just as satisfactory results according to engineers who 
have developed the system, Owing to the fact that the 
invention is still in the patent stage, details of the apparatus 
and connections cannot be obtained at this time. Among 
the chief advantages of the scheme are that the investment 
and maintenance expense connected with private telephone 
lines are eliminated, the necessity of paying high -rental 
charges for leased telephone lines is avoided, no interference 
from power circuits or static is experienced, no disturbance 
to neighbouring telephones is produced, the system can be 
used with any voltage transmission, the possibility of the 
power circuits breaking is remote, and even if they all fall 
to the ground communication can still be maintained pro- 
vided there is not a dead earth on the lines. The invest- 
ment for apparatus will be only about $500 a station, that is 
more economical than an ordinary wired telephone system, 
and especially so the further apart the stations are. Accord- 
ing to the operators who communicated over the system the 
audibility is higher than with ordinary telephones. The 
American Gas & Electric Co. is planning to apply the cem- 
munication scheme to all of its properties in various parts 
of the United States for system load dispatching. 


New Caste DisprUTE.—American destroyers are patrolling 
the Florida coast to prevent the British cable ship Colonial 
(which has been instructed by the British Embassy at 
Washington to suspend operations pending further jnstruc- 
tions) landing a cable at Miami which the Western Union 
Telegraph Co. is laving from Barbados to connect with the 
British cable from the latter płace to South America. The 
U.S. Government's intention is to prevent the laying of the 
cable pending the meeting of the International Communica- 
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"tions Congress at Washington on September 15th, when the 
matter is to be discussed. A British cable company has a 
virtual monopoly of cable rights in Brazilian waters, although 
an American concern desires to initiate a direct line from the 
U.8.A. to Brazil. Permission to land the cable has, there- 
fore, been deferred pending the determination by the State 
Department whether the terms of the Western Union Co.'s 
arrangment with the British company would not further 
extend the British monopoly. 

WIRELESS-STEERED SHIP.—Some time ago the U.S.A. Naval 
authorities announced that the old battleship Iowa was to 
be fitted with apparatus to permit of her being steered by 
wireless telegraphy. It is now announced that when her 
boilers have been converted to burn oll, she will be used as 
4 target by the Atlantic Fleet, and will be controlled by 
wireless. 

Wireless Telegraphy.—P.M.G.'s CenTIFICATE.—H.M. Sta- 
tionery Office has issued an official pamphlet (ref. (37) 10,820 
“Wt. 2,136, 451/582) on the impending changes in the scope 
‘and method of conducting examinations for the P.M.G.'s 
certificate in wireless telegraphy. 


CONTRACTS OPEN AND CLOSED. 
( The date given in parentheses at the end of the paragraph indicates 
the issue of the BLEOTRICAL REVIEW, in which the "' Official 
Notice” appeared. 


OPEN. 


Australla. — Commonwealth Government. November 
24th. Protected cable terminals and cable distribution boxes, 
55 Ko., will be available at Australia House, Strand, 

C.—Reuter's Trade Service. (Brisbane). 


Birmingham. — September 1st. Salvage Committee. 
Two 100.KW., 440-v., D.C., oompound-wound, steam-driven gen- 


erating sets, complete with surface condenser and switchboard. 
(July 80th.) 


Blackpool. August 27th. Corporation. Two water-tube 


boilers, superheaters, eoonomisers, atokers, &c.; two sets of induced 
draught plant; coal conveying, &c., plant. (July 16th.) 


Bradford, — S-ptember 9th. Electricity Committee. 
Contract R. 159. No. 4 boiler house and equipment, includiag 
buildings, water-tube boilers, economisers, induced draught plant, 
feed pumps, coal-handling plant and piping systems. (August 6th.) 


Chile.—February, 1921. The Chilean Legation at Paris 
(23, Avenue du Bois de Boulogne) is asking for tenders for the 
supply and installation of electric power in the first zone of the 


lm railways. Sealed tenders are returnable before February 1st, 


Croydon, — September 8th. Tramways Department. 
Supply and installation of a new feeder cable. (See this issue.) 


Dublin.—August 17th. Electricity Supply Committee. 
Root evacuating apparatus of the Vulcan type. (See this isaue.) 


Edlnburgh.— September 6th. Electricity Department. 


Converting plant for Portobello generating station and sub-station. 
Specification No. 26. (August 6th.) 


France. — Paris. — September 1st. Supply of three 
tenders for multiple-commutator switchboards, for the central 
telephone offices at Saint Germain-en-Laye, Montreuil-sous-Bois 
and Boulogne-sur-Seine respectively. Particulars of tho Direction 
5 Téléphonique, 4e Bureau, 103, Rue de Grenelle, 


London, — WALTHAMSTOW. — September 8th. Urban 
District Council. Electricity Department. Two water-tube boilers 
and economisers; one 5,000-Kw. turbo-alternator and condensing 
plant; one 1,500-kw. and one 1,000-Kw. rotary or motor con- 
verters ; one natural-draught oooling tower; E.H.T. and L.T. 
switchgear ; E.H.T. cables. (See this issue.) 


Manchester. — August 30th. Electricity Committee. 

Barton power station : 33,000-volt, 3-phase trunk feeders (26 miles), 
pilot cables (104 miles), telephoue cables (19 miles). Specification 
B. 7. (August 6th.) 
" August 24th. Electricity Committe2. One steam turbine-driven 
boiler-feed pump, for Stuart Street generating station. Mr. F. E. 
Hughes, Secretary, Electricity Department, Town Hall. Deposit 
£1 18. (returnable), 

September 2nd. Markets Committee. Pumps, motors and fittinga, 
for Smithfield and Elm Street cold stores. Specifications, &c., from 
General Superintendent, Markets Department, Town Hall. . 

September 20th. Electricity Committee. Six 33,000-volt, 19,500 
K. V. A., 3-phase static transformers, house service and testing trans- 
formers. (August 6th.) 


Nuneaton.— September 20th. Electricity Department. 


H. and L.T. switchgear, connecting cables and accessories. (See 
this isaue.) 


Portsmonth.— August 17th. Tramways Committee. 
Stores for twelve months, including insulating materials, overhead 
line equipment, &c. (July 30th.) 

August 25th. Electric Lighting Committee. One 4, 000-Kw. 
turbo-alternator; two water-tube boilers, each of 30,000 lb. per 
hour capacity. (Jaly 30th.) 

South Africa,—JOHANNESBURG.—September 6th. Gas 
and Electric Supply Department. Olass A. One or more light 
electric passenger vehicles. Class B. One or more light electric 
delivery vehicles. (See this issue.) 

Spaln.—September 21st. Spanish Department of Public 
Works in Madrid. Concession for the construction and working, 
during a period of 60 years, of an electric tramway between 
Mataro and Agentona (Province of Barcelona). 


Stockton-on-Tees.— August 30th. District Fund, Gas 
and Electricity Committees. Articles ani stores for six months. 
(See this issue.) 

Uganda. — December 20th. Government of the Uganda 
Protectorate. Tenders invited for a concession of a portion of the 
Ripon Falls of the Nile. See this column in our issue of Jaly 30th. 

Warrington.— September 7th. Electricity and Tramways 
Committee. Surface condensing plant. (August 6th.) 


CLOSED. 
Aberdare.— 


Overhead equipment, underground and overhead feeders, for tramways 
extension.— Messrs, Clough, Smith & Co., Ltd. 


Basingstoke.— : 


Contract for lighting of St. Stephen's Chapel ; also for lighting of houses 
under housing scheme, placed with Messrs. Bennett, Bardwell & Co. 


Blackburn.— Corporation: — 


Installation of electric lighting in municipal houses in Green Lane.— 
Jos. Cort (Darwen), Ltd. " 


Canterbury.—Town Council : — 
Electric water-van.—Meesrs. Newton, £', 123, 


Dartford.— Urban District Council :— 


General Electric Co., Ltd.—Rotary converter, £7,125. 
Johnson & Phillips, Ltd.—Cable and switchgear for converter, £1,238; 
mains extensions, £1,237. 


Liverpool.— Mersey Docks and Harbour Board :— 


Metallic-filament lamps.—The Corona Lamp Works, Ltd.,and the Electric 
Lamp Factors, Ltd, 


Manchester.—Tramways Committee.—A ccepted :— 
lramway rail bonds.—British Insulated & Helsby Cables, Ltd. 


Electricity Committee. Accepted :— 

Two 2,350 K. v. A., 3-phase transíormers.—Ferranti, Ltd. 

Cable.—Enfield : Ediswan Cable Works, Ltd., Connollys (Blackley), Ltd. 

Cable and stores for 12 months to June 30th, 192] :— 

Cable.—British Insulated & Helsby Cables, Ltd.; Callender's Cable & 
Construction Co., Ltd.; Western Electric Co., Ltd.; Enfield Ediswan 
Cable Works, Ltd.; Johnson & Phillips, Ltd.; W. T. Henley's Tele- 
graph Works Co., Ltd.; Macintosh Cable Co., Ltd.; New Gutta-Percha 
Co., Ltd. . 

Adhesive tape.—L. Andrew & Co. 

Blackley's tape.—Connollys (Blackley), Ltd. 

Dry batteries and flash lamps.—Siemens Bros. & Co., Ltd. 

Box compound (for E.H.T. work), resin oil and Bettete tape.—Callender's 
Cable & Construction Co., Ltd. 

Box compound (for L.T. work).—Dussek Bitumen Co. 

Carbon brushes.—Le Carbone, Morgan Crucible Co., Ltd. 

Crucibles.—Morgan Crucible Co., Ltd. 

Dynamo brushes and copper tape brushes.—W. Patterson, Ltd. 

Earthenware cable bridges.—Doulton & Co., Ltd. 

Earthenware pipes and bends, &c.—Doulton & Co.; Isherwood Bros., Ltd. 

Fuse boxes (six months only).—Siemens Bros. & Co., Ltd. 

Insulating cloth.—L. Andrew & Co. 

Insulators.—Bullers, Ltd.; Doulton & Co., Ltd. 

Auto-balancers and auto-transformers.—General Electric Co., Ltd. 

Static transformers.—Ferranti, Ltd. 

E.H.T. trifurcating boxes.—British Insulated & Helsby Cables, Ltd. 

L.T. trifurcating boxes.—Johnson & Phillips, Ltd. 

Tubing and accessories.—Brotherton Ediswan Tubes & Conduits, Ltd. 

Tubing and fittings.—Simplex Conduits, Ltd. i 

D.C.C. wire (six months only).—London Electric Wire Co. & Smiths, Ltd. 

Wire (resistance and bending).—Bruntons, Connollys (Blackley), Ltd. 

Fuse wire.—Hawkins Bros. & Co., Ltd.; F. Smith & Co. 

Main and auxiliary switchgear for Barton Station.—British Thomson- 
Houston Co., Ltd. 


Housing Committee. Accepted :— 


Electric lighting of houses on the Mount Road Estate, Gorton.—J. Arm- 
strong. 


— — — ͤ[dñ ñ— 


U.S.A. Generating Station Statistics. — According to 
reports filed with the Public Servioe Commission, the gas com- 
panies and electricity works in New York City in 1919 consumed 
a total of 3,453,408 tons of coal. Of this quantity the gas com- 
panies used 1,615,619 tons of coal and coke, and the electricity 
works used 1,806.789 tons of anthracite and bituminous coal. 
Figures based on reports obtained from over 3,000 central stations 
give an average, says Power, of 3 lb. of coal per kw.-hour; the 
most economical plants operate on about 1'5 lb. An analysis of 60 
of the large electrical power systems in the U.S.A. shows that 49 
generate at 60 cycles, six at 25, four at 60 and 25, and one at 50 
cycles A. C. There are approximately 41 million k. v. A. of 60-cycle, 
li million K.v.a. of 25-cycle, and 160,000 k. v. A. of 90-oy-le 
generating capacity installed on these systems, 
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PROF. JOHN PERRY, D.Sc, LL.D., F.R.S. 


By Pror. H. H. TURNER, F.R.S. 
(General Secretary, British Association.) 


Tux comparatively sudden death of JoHN PERRY came as a 
great shock to his many friends. It is true that he had 
been already six years in retirement from active teaching, 
that his years had reached three-score-and-ten, and that he 
was not robust; but nevertheless, vitality seemed to 
radiate from him ; no company could be insensible to the 
keen intereat which beamed from his spectacles, or to his 
jolly laugh ; and if the conversation should drift towards 
controversy, in which Perry’s Irish blood seemed to delight, 
even opponents could enjoy the aggressive things said with 
so much good humour (in all senses). In Perry’s presence 
there was nothing to suggest collapse, But the trouble 
which recently led him to take a long voyage was apparently 
more serious than was thought; he returned without much 
benefit, ultimately took to his bed, and, after a few days’ 
serious illness, died peacefully on August 5th. 

The most important link with the outer world thus 
mapped is his Treasurership of the British Association, 
which he took over from Carey Foster in 1904. He was 
earnest in this work as in all other, and was gathering 
funds with which to meet the emergency caused by the 
war. But his interest in the work of the Association did 
not begin or end with this office; as President of the 
Education Section, he gave a vigorous address at Sydney, 
in 1914 ; and he presided over the Engineering Section, in 
1902, at Belfast, in the very lecture-room in which he had 
begun his own early studies in 1863. His address on the 
training of engineers opened a discussion (jointly with the 
Education Section) on that great topic. Perry caught the 
attention of his audience by quoting from H. G. Wells 
the distinction between the “ degraded, useless, luxurious, 
pleasure-loving people doomed to the abyss " and the “sa't 
of the earth, or saviours of society," who had an engineer's 
training and posseased the engineer’s methods of thinking ; 


and thereupon proceeded to recall the debt he owed to 


James Thomson and others who had taught him, and to 
preciate their methods. ‘They revealed to the student 
he himself was a man, that mere learning was unim- 
portant, that one’s own observation of some common 
phenomenon might lead to important results unknown to 
the writers of books.” Perry was warm and generous in his 
acknowledgments, It has often been stated that he had the 
first public school physical laboratory at Clifton in 1871, 
and the first school workshop ; but in a footnote to this 
address he acknowledges the priority of the Rossall work- 
shop, and continues: These ideas were not mine; they 
wete those of the head master [ Dr. Percival]. 

It was natural that such a man should do specially good 
work in collaboration, and his partnership with Ayrton is 
world-famous. It began in Japan, whither he went in 
1875, after four years’ work as a schoolmaster at Clifton. 
It is noteworthy that Dr. Percival, who had a keen eye for 
ability in his staff, appointed Perry at the early age of 20 
to carry ont the novel ideas above mentioned. But he felt 
the need of a wider horizon, and ultimately joined the small 
band of teachers invited by Japan to instruct them in 
Western civilisation. The instruction was so effective and 
80 rapid that the Japanese Government soon found itself 
able to bid a courteous farewell to its benefactors, and entrust 
the continuation of the good work to their pupils, But the 
teaching was, nevertheless, so far from absorbing all the 
available energy, that a stream of important memoirs issued 
from the same source. [Possibly their production was a 
Dot unimportant part of the teaching.] Ayrton and Perry, 
for instance, made the first determinations of the dielectric 
constant of gases, and there followed an important memoir 
on the significance of this constant in the definition of the 
electrostatic unit of quantity. They wrote on the viscosity 
of dielectrica, the theory of terrestrial magnetism, electro- 
lytic polarisation, contact electricity, telegraph tests ; the 
Volume of worz was so great as to draw from 
lerk-Maxwell the jest that the “centre of elec- 


* 


trical gravity seemed to have shifted to Japan.” Things 


specially Japanese were not neglected; the partners gave 
an ingenious solution of the problem of Japanese ** magio” 
mirrors, and joined in the general interest in earthquakes. 
Perry continued to follow the seismological work of his 
friend Milne till the day of his death, and Milne’s 1896 
Seismological Report contains the description of a “ Perry 
tromometer,” the only fault of which seems to have been 
its too great sensitiveness. The collaboration with Ayrton 
survived the return of both partners to England ; together 
they invented a surface-contact system for electric railways, 
which guaranteed an absolute block, and on taking over 
telpherage after Fleeming Jenkin’s death they used this 
device. They invented a clock meter and motor meter, 
from which, owing to the vagaries of patent laws, other 
people made vast fortunes; and they produced the first 
electric tricycle in 1882. After producing more than 
70 memoirs, the partnership was dissolved soon after their 
ammeter received a silver medal at the Paris Exhibition of 
1889, the last joint paper appearing in 1891, after which 
date they found it more convenient to work separately. But 
the friendship was not dissolved, and Perry was one of the 
friends chosen to make Ayrton’s funeral orations. 

He has told, with much enjoyment at the recollection, 
the story of his first meeting with Sir William Thomson, 
with whom he worked for a time in 1874-5, and for whom 
he always retained the deepest veneration. Thomson having 
come acroes a question to which he understood Perry had 
paid some attention, he wrote to ask him to call, and 
left word with his servants and assistants that Perry was to 
be admitted whenever he should appear. This happened to be 
when Thomson was giving a lecture, but the instructions 
were carried out, and suddenly Perry found himself in the 
presence of a large class, for whose benefit Thomson was 
writing on the blackboard. Without the least hesitation or 


embarrassment the lecturer asked the class to excuse him 


for a few momenta, rubbed the board clean, and used it to 
make diagrams of the matter on which he wished to consult 
his visitor ! 

. Perry left Japan in 1879. Ayrton had come home the 
year before, and (with H. E. Armstrong as the only other 
Professor) had started technical instruction at what came 
to be the City and Guilds of London Technical College, 
Finsbury, his first class consisting of one old man and a boy 
of 14. Perry joined him in 1881, and under these three 
great educational pioneers —À yrton, Armstrong and Perry— 
progress was very rapid. Perry remained 15 years at the 
College, and while there wrote his Practical Mechanics“ 
(1883), and his well-known “Spinning Tope" (1890), the 
latter being substantially a British Association lecture to 
working men. But his appointment at the Royal College 
of Science in 1896 led to & more copious educational ouput. 
„The Calculus” and“ Applied Mechanics both appeared 
in 1897, “ Steam and Practical Mathematics ” in 1899, and 
* England's Neglect of Science" in 1901, the year in which, 
at the Glasgow meeting of the British Association, he 
opened a crusade for the better teaching of mathematics— 
a crusade still in vigorous prosecution, though its opener be 
now gone. Probably the effects of Perry's educational work 
will be even more permanent than his engineering achieve- 
ments, though these extended to the close of his life, which 
was marked by a notable contribution to the theory and the 
practical improvement of the gyrocompass. 

Again, we note that this last work was done in the 
happiest circumstances of collaboration—with his nephew 
by marriage, Mr. S. G. Brown, F.R.S. A few dates and 
details may be added: he was born in Ulster on February 
14th, 1850, the second son of Samuel Perry, of Garvagh. 
Ability has shown itself in several other members of the 
family, both in his own generation and the next. He 
married Miss Alice Jowitt, of Sheffield, who died in 1904, 
and was buried in the churchyard at Wendover, where they 
had a country cottage ; there, too, her husband was laid on 
August 8th. There were no children, In boyhood, Perry 
attended classes at the Model School, Belfast, and later 
went to Queen’s College. He was a Whitworth Scholar, 
Peel’s Prizeman and Gold Medallist. He was elected F.R.S, 
in 1885, and received honours from various Universities, 
An invitation to receive an Honorary Degree from the 
University of South Wales reached him, and gave him 
pleasure only a few hours before his death, 
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Parllamentary.—RovaL ASSET. — The Royal Assent 
has been given to the following Acts :— 
Airdrie and Coatbridge Tramways Order Confirmation Act, 1990. 
Dunfermline and District Tramways Order Confirmation Act, 1920. 
Tramways Orders Confirmation Act, 1920. 
: Wrexham District Tramways Act, 1920. 


Central London and Metropolitan District Railway Co.’s (Works) Act, 1920. 
Hastings Tramways Act, 1990. 


t 
Edinburgh Boundaries Extension and Tramways Act, 1920, 


Coal Mine Regulations.—The Home Secretary notifies in 
the London Gazette that on July 80th he made general regulations 
under Sec. 86 of the Coal Mines Act, 1911, to apply to all mines 


under the Act, and relating to safety precautions and the use of 
electricity on the surface. 


. Government Amalgamation of Electrical Enterprises In 
Japan.—A dispatch from Tokio (Reuter's Trade Service), dated 
June 18th, says:—" The expansion of electrical enterprises in 
Japan was one of the most prominent features of the war-trade 
boom. With the sudden slumps in the financial world, and the 
refusal of bankers to advance credits, however, many of these 
schemes have become unworkable, and the Government is now intend- 
ing to amalgamate all electrical enterprises, thus hoping to stabilise 
the industry. How greatly the shortageof funds has affected the trade 
may be seen from the fact that the Nippon Electrical Association 
and other similar big enterprises have been applying to the Bank 
of Japan for funds. The Ministry of Communications, which has 
also been asked to render assistance, is apparently of opinion that 
the advance of capital to the promoters is a temporary measure, 
which will not place the industry on a permanent basis, The 
Government, therefore, issued instructions to Prefectural Governors 
in June that electrical industries should be amalgamated under 
the direction of the local authorities, and that power enter- 
prises should be managed on a greater scale than now planued. 
In the opinion of the Ministry of Communications, this amalga- 
mation of plans and the enlargement of enterprises will not onl 
render the exploitation of water power easier and more e 
but will also make it easier for the promoters to raise oapital. The 
advance of capital asked for is considered of secondary importance 
by the Government. 


Transformation from Two to Three-Phase.—À new 
method of transforming electrical energy from two-phase to 
three-phase and rice versá is outlined in the February Bulletin of 
the Schweitzerischer Elektrotechnischer Verein and in the March 
Tth issue of Elektrotechnik und Maschinenbau. The advantage 
over the Scott method consists in the use of a normal three-phase 
transformer ‘suitably wound, instead of two single-phace trans- 
formers, which leads to a lower initial coat. The new method is 
also simpler than the arrangements devised by Stern and the Gesell- 
schaft für Elektrische Industrie. It is aleo shown that the transi- 
tion from two-phase 40-cycle supply to three-phase 50-cyole supply, 
which is commonly being carried out in Switzerland and Austria in 
order to connect existing systems to the long-distance distributing 
systems, can be effected by very simple re-connections of the trans- 
former windings that can be carried out on the site. The voltages 
on load are better balanced than in the Scott system. The 
originator of the system now described is J. Kübler, particulars 
being given in Swiss Patent No. 82,681. | 

The accompanying figure shows the arrangement of the secondary 


Li 


ABBANGEMENT OF TRANSFORMER SECONDARY WINDINGS. 


wirdings of the transformer, the primary being a normal three- 
phase winding in star or mesh connection. | | 

One limb of the transformer carries the winding v'—(x v), the 
second the winding v'—(x Y), and the third the windings dul, 
U'—v!, and v'—v, If w, is the number of turns on each of the 
star-connected portions of the secondary winding and w,' the 
number of turns on each of the portions u—v' and v'—v’, then 
WI Ww. = sin aſsin 8 = sin 15*/sin 45°, and w. = (/3 — 1) w,/2. 
If 1, is the current per phase on the two-phase side, the sections 
U—U' and v—v! carry the current 1, the sections (x v) and 
(x Y)—v! carry currents 1, / 2/./3 displaced 60° from each 
other in phase, and the eection -v! carries the current 
12 (4/3 1/ / or approximately 0'8 1,. The latter section acts as 
an equalising winding, that renders the symmetrical transformation 
from three to two-phase possible. | 


a 


A calculation of the total copper losses shows that if a K. v.. 
to be transformed from two to three-phase, the three-phase 
transformer required is one of which the normal rating is 1°07 c. 
The article discusses the 40 to 50 cycle, two to three-phase change 
referred to above, and shows how it may be carried out, and it 
appears that after the change the output of the transformer may 
be increased 30 per cent. for equal heating. 

The connection shown in the figure is given for à two-pbaee 
system with common third wire, but connection for a two-phase 
system with four wires may also be obtained by a modification of 
the arrangement.— Technical Heriew. 


. Fatalities.—An inquest was held at Redcar last week on 
Harry Martin, aged 51, a plater's helper, of Midclesbrongh. who 
was killed by an electric shock at the Warrenby steelworks, of 
Messrs. Dorman, Long & Co., Ltd. It was stated that deceased 
and a boilersmith were completing repairs to an electric crane. 
Instead of approaching the electrician, Martin asked a fitter who 
was working in the driver's cab if the switches were out. All 
those in the cab were off, and the fitter, thinking that these cut off 
the power from the whole crane, replied '" Yes." Almost immedi- 
ately Martin collapsed, and his companion received a shock when 
he went over and touched him. Without their being aware of it, 
a switch on the top of the crane was on. The power was 
promptly shut off, but Martin was dead. An electrician was on 
duty in the portion of the mills where the accident occurred. He 
was the proper person to approach to ensure safety when work was 
to be done on the crants. The Coroner, in returning a verdict of 
" Accidental Death,” said deceased was slightly to blame, he 
thought, for not having found a responsible man before beginning 
the work. No doubt Martin took a great deal for granted. 

At Beverley, an irquest was held touching the death of Robert 
Thomas Smith, electrician on the estate of Lieut.-Col. E. W. 
Stanyforth, J.P., Kirk Hammerton Hall. He was found lying dead 
beside his motor cycle on the road near South Dalton. It was 
sumed that he was seized with a fainting fit and fell off his 
machine, fracturing the base of his skull. Verdict, '" Misadventure." 


Institution and Lecture Notes.—The Institution of 
Electrical Engineers. — South Midland Centre.—A Students’ 
Section has been formed in connection with this Centre. Full 
particulars may be obtained from the Hon. Sec., Mr. J. Wallis 
Bailey, 14, Carlyle Road, Edgbaston, Birmingham. The first 
session will open with a meeting on October 12th, and meetings 
will be held monthly thereafter ur*il April, 1921. The Secretary 
will be pleased to hear from student members prepared to read 
papers during the session. 


Electric Cooking Ranges: Standard Specification. — 
There has just been issued by the British Engineering Standards 
Association a British Standard Specification for Electrically- heated 
Cooking Ranges (B.8. Specification No. 106—1920). Standard 
sizes for two cooking ranges are included; the ranges are each in 
two parts, so that the specification includes two sizes of cooking 
table and two sizes of oven. These sizes are intended to be suit- 
able for cooking for five persons and ten persons respectively; 
the cooking table provides hot plates and a grill, with a space to 
act as a warming chamber. This is the first attempt that bas been 
made to bring about standardisation in this olaes of appara’ ue, ard in 
the preparation of the specification the British Electrical and 
Allied Manufacturers’ Association, the Incorporated Municipal 
Electrical Association, the National Electrical Contractors’ Trading 
Association, and others interested have co-operated. The Su 
Committee of the British Engineering Standards Association 
responsible for this work was first under the chairmanship of Mr. 
C. H. Wordingham, C.B.E., and now is under the chairmanship of 
Mr. 8. T. Allen, chief engineer to the Boroügh of Wolverhampton. 

It is hoped that the experience gained by the use of the specifi- 
cation will ba forwarded to the B. E. S. A. for the use of the Sub- 
Committee when the specification comes up for revision next year. 
The specification is published by the British Engineering Standards 
Association 28, Victoria Street, where it can be obtained from 
the secretary (price 1s. 2d. post free). 


Educatlonal.— RUTHERFORD TECHNICAL CoLLgGE.—ln 
anticipation of the impending changes in the scope and method 
of conducting examinations for the Postmaster-Generals certifi- 
cate in wireless telegraphy, the Newcastle-upon-Tyne Education 
Committee has drawn up a revised syllabus for the Department of 
Wireless Telegraphy at the above College. In the past the classes 
have not received the support they deserve, probably because it 
was not generally known that such facilities existed. The Inetitution 
is recognised by the Postirsster-General as an examination centre, 
and periodic examinati: rs are heli on the various installations, for 
which the College is well eyu.pped, and the curriculum extends well 
beyond the scope of the Postmaster-General's examination. 


Electrical Installations in Spain.—It is estimated by 
an electrical engineer that electrical installations of 250,000 8 P. 
are in course of construction in Spain. Active investigations are 
being made in the valley of Aran (Provinoe of Lerida) relative to 
the possibility of utilising existing falls in that region and forming 
new ones. The force already in exploitatation is calculated at 
600,000 H.P.— Reuters Trade Service, Madrid. 


Flre.— Many thousands of pounds’ worth of damage was 
done by & fire which broke out on Baturday afternoon in the 
dynamo house attached to the joiners' shop at the shipbuilding 
yard of Messrs. Hawthorn, Leslie & Co., Ltd., Hebburn-on-Tyne. 
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. Electrically-treated Milk. — The Medical Research 
Committee hag published a report on the destruction of 
bacteria in milk by means of electricity. This method was 
introduced at Liverpool in 1911. The present account is by 
Prot. J. M. Beattie, of Liverpool, and Mr. F. 
Lecturer of Bacteriological Methods, University of Liver- 
poo. An independent trial of the method was also 
made at Birmingham, where Prof. R. F. C. Leith 
repeated and extended the Liverpool observations. Sir 
Oliver Lodge superintended the study of the electrical 
action on its technical side, and Prof. Beattie put 
apparatus at Dr. Leith's disposal. The results of both experi- 
ments agree, says the Times, in supporting the value of the 
electrical method of eterilisation. The Birmingham workers 
found that the electrical method showed a close parallelism. to 
the old method of sterilisation by heat, and are inclined to 
think that the current does its work of killing the bacteria by 
virtue of the beat which it generates. They were led to 
believe that in the electrical method the current raises the 
temperature of the milk more quickly, and since it passes 
throuzh every part of the milk, the heat which it generates 
reaches every part of the milk at the same moment. It has 
this advantage over the eimpler thermal method. Farther, 
fhough the heat is generated always at the eame rate, i$ 
increases with the length of the milk column traversed by the 
electrical current, and hence, as in the thermal method, the 
temperature of the milk will continue to increase until it 
reaches its highest point as it issues from the tube. The 
heat conditions of the two methods are, therefore, very 
similar. Their sterilising power is also eimilar, though the 
electrical is quicker in its action, and Prof. Leith summarised 
his report by saying that both the thermal and electrical 
methods have a high practical value, and deserve considera- 
tion in any endeavour made to improve nulk supplies. The 
thermal is eimpler and cheaper, the electrical quicker in 
action.“ Prof. Leith suggested further that both methods 
could be made more eflicient by adopting the practice 
of pasteurising by two treatment applications, with rapid 
cooling of the milk after each, and that even with & single 
application the milk would store better if rapidly cooled after 
treatment. In the opinion of the Medical Research Committee 
the experiments at Birmingham, though they entirely support 
the practical results obtained by Prof. Beattie and Mr. Lewis 
at Liverpool, were not complete enough on their bacteriolo- 
gical side to settle finally the question whether the electrical 
current in this method haa a direct bactericidal action or 
whether it acts purely as a thermal agent. Sir Oliver Lodge 
was strongly of opinion that its action was purely thermal. 

According to the Manchester Guardian the conclusions of 
the investigators are that this electrical treatment is much 
more effective in ridding milk of bacteria than are processes 
at present in general use. The results are regular, and the 
risks of after-contamination are comparatively small, if the 
rules of ordinary cleanliness are observed. The milk, 
especially if rapidly cooled, can be kept for several days at 
ordinary room temperature without any apparent change. 
The use of refrigerating plant is recommended as a neces- 
sary adjunct to the electrical apparatus in large-scale practice, 
In Det to ensure rapid cooling and so improve the keeping 
quality." 

The Lancet concludes that milk can now be rendered free 
from B. coli and B. tuberculosis by the electrical method 
described, without raising the temperature higher than 63 deg. 
or 64 deg. C. The temperature effect is very short in dura- 
tion. and in itself is not the principal factor in the destruction 
of the bacteria. It is stated that though the milk is not 
sterilised in the strict sense of the word, yet the percentage 
reduction of the bacteria, taken over a period of a fortnight, 
is 99.93, The keeping power of the milk appears to be in- 
creased, the taste is not altered, and, so far as careful chemical 
examination can determine. the properties not impaired. 
Finally, it is definitely stated that the milk so treated can be 
described accurately as raw milk free froin pathogenetic 
bacteria. No verv extensive work has been done nor safe 
conclusions. deduced about the biological value of the milk so 
treated, but so far babies fed on the milk are reported to 
have done " extremely well.” 


. Electric Rolling Mills. — A valuable paper on the 

ower Requirements of Rolling Mills " was recently read 
before the South African Institute of Electrical Engineers by 
the President, Mr. A. du Pasquier, M. I. E. E. The paper is 
unsultable for brief abstraction, but the author's concluding 
remarks are of considerable interest. He says: This (the 


saving of fuel) is, of course, not the only benetit, in addition 


to the general advantages with regard to space, cleanliness, 
lower upkeep, more regular speed, and consequently better 
output that are inherent to electrification, in rolling mills and 
particularly reversing milis, the perfect speed control afforded 
by the Ward-Leonard system is a most important factor in the 
output of a large mill. Electrically-driven mills of 10,000 to 
15.0 m.p, are capable of being reversed 2) to 25 times a 
mmute, with a full-load speed of 60 R. P. 51. This is far beyond 
the possibilities of a steam engine, and indeed beyond the 
actual requirements of the mill, but the ability to reverse in 

” Eee, Rev., February 20th, p. 317; April 24th, p. 712; 
May êth, p. 790; and July 3let, p. 169, 1914. 


C. Lewis, 


so small an interval of time is an index to the general speed 
control available. An ingot leaves the rolls at the velocity of 
the rolls, and for economy in time the speed of the roll must 
be so decelerated before the pass is completed that the ingot is 
delivered and its progress arrested close up against the roll 
ready for the next pass. When one considers that the time 


: element of the earlier passes is only a matter of a second or 


less, the capacity for rapid reversal is a very valuable feature.” 


Appointments Vacant. — Power-house superintendent 
(£523), for the Borough of Stoke-on-Trent Electrical Engineer's 
Department; switchboard attendant (438. 6d. + 33s. 6d. + 12} per 
cent.) for the Lancaster Corporation Electricity Department ; 
installation and meter foreman (115s.), for the County Borough of 
Salford Electricity Department ; temporary engineer in connection 
with hydro-electric surveys in Bombay and Burma (Rs. 675 to 
Rs. 1,176 per mensem, according toage), forthe Public Works Depart- — 
ment, India; teachers of electrical wiremen'8 work and electricity 
and magnetism, for the Guildford Technical Institute ; sub-station 
engineer (£500), for the Durban Corporation Electricity Depart- 
ment; two switchboard attendants (90s. 9d.) and one electri 
fitter (948.), for the Southend Corporation Electricity Department ; 
mains engineer (£300), for the Colne Borough Council Eleo- 
tricity and Tramways Department; assistant divisional engineer 
for the Government of Straits Settlements telegraphs and tele- 
phones (360 dollars per month + 20 per cent. Dollar = 2s. 4d.) 
See our advertisement pages to-day. 


Legal.—Evectric Licut Company Frnep.—The Wins- 
combe Electric Light and Power Co. waa recently fined £5 for an 
offence under the Factory Act, by not having the flywheel of a 
gas-engine securely fenced. . 

ELECTRICIAN CHARGED —-At Hull last week, George Knight, 
chief electrician of the British Oil and Cake Mills, was remanded 
for seven days on a charge of stealing adynamo. Mr. W. J. Stuart. 
opposed bail, and said property of the value of from £800 to £2,000 
might be involved. Prisoner had threatened to leave the country. 
Bail was refused.— Yorkshire Herald, 


French Hydro-electric Power.—The Paris correspondent 
of the Financial Times says that according to recent estimates 
France possesses—wostly in an inert and unutilised condition—the 
greatest hydraulic power of any country in Europe. Though 
engineers and others frequently drew attention to the hydraulic 
possibilities of France, it required the great war and the destruction 
of the chief French collieries by the Germans to bring these possi- 
bilities to official notice. Officialdom in France is an exceedingly 
slow mover, and it takes ages for any new scheme to crystallise in 
its mind. The coal shortage at least has had the advantage of 
bringing the hydraulic question to the front, and the Under- 
Secretary of State for Hydraulic Power has now elaborated a 
definite scheme for the electrification of a large portion of the rail- 
ways of France, These railroads have been under direct Govern- 
ment management, but the direction has now been reatored to the 
companies. In any case, the permanent ways are the property of 
the State. and are only held on lease by the companies, It is this 
fact that enables such a vast question to be taken up and decided. 
by the State as a central railway authority. ' 

In a recent interview, Mr. G. Tochon, the Chief of Staff to 
the Under-Secretary of State, said :—" The special Railway Com- 
missions which have been engaged in studying the matter for over 
two years, estimate that the total cost of electrification of the 
Orleans system will amount to 760 millions of francs (nominally 
£30.100,000), for the Paris. Lyons, and Mediterranean lines 1,190 
millions of francs (nominally £47,600,000), and for the Midi, or 
Southern Co.'s system, 710 millions of francs (nominally 
4 29,600,000). Thus the three railway systems, covering about 
8,000 kilometres, or 4,800 miles, can—according to these estimates 
—be electrified for a total outlay of £107,600,000. 

"In 1918 the Orleans Co. utilised for train haulage 150,000 tons of 
coal, the Paris, Lyons, and Mediterrunean Co. between 650,000 and 
700,000 tons, and the Midi Co. 370,000 tons. This is far below 
our present requirements, but even taking the figures for 1913, we 
shall, by the electrification from hydraulic power of our railways, 
save, in 20 years’ time, a minimum of 3,000,000 tons of coal per 
annum. At the present prices of coal this implies a saving of 
£7,200,000 per annum." 


Wireless in the Fishing Industry.— Quite a number of the 
North Sea trawlers, and many of the little steam-drifters as well, 
have been fitted with wireless telegraphy. Their sending radius is 
small, but they can receive messages from long distances. Accord- 
ing to the Erening News, the real purpose of the installations 
is receiving ; and most of the messages sent concern the state of 
the fish market, When the market is glutted, and the price of fish ` 
right down, they are instructed to stay out and go on fishing for 
another day or two. Similarly, when railway congestion forces 
dealers to sell fish as manure, the fishing hauls can be diverted to 
other ports more fortunately situated. NL 


The Late Prof. Perry. — The Institution of Electrical 
Engineers was represented at the funeral of Prof. John Perry 
F.R.S., Past President, at Wendover Churchyard, by Mr. Roger 
T. Smith, President, Mr. L. B. Atkinson, President-elect, Dr. 
W. H. Eccles, Vice-President, and at the Memorial Service at 
St. Póter's Church, Bayswater, by Mr. A. Siemens, Mr. W. M. Mordey 
Past Presidenta, Sir James Devonshire, Honorary Treasurer, and 
Mr. R. H. Tree, Chief Clerk. 
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A New A.C. Mercury Arc. — It is common knowledge 
that under ordinary conditions an A.C. arc is not maintained 
between metallic electrodes. Aarons has shown in fact that 
interruption of continuous current flowing through an arc 
between mercury electrodes for so ehort a period as 1/100,000 
sec. is sufficient to extinguish the arc. The 3-electrode mer- 
cury lamp (in which one electrode is connected to the central 
point of an auto-transforiner, the terminals of which are 
connected to the other two electrodes), is not an A.C. arc 
because each half of the lamp is traversed by a current 
always in the same sense. On the other hand, research with 
mercury rectifiers has shown that an a.c. arc is possible be- 
tween mercury electrodes provided that: (1) The electrodes 
sre already hot. (2) The voltage exceeds 600 volts. (3) The 
circuit has considerable self-induction. (4) The pressure of 
the mercury vapour exceeds 1 cm. 

Henn Georges found that an A.c. arc could be main- 
tained between mercury electrodes which were not pre-heated 
by using about 400 volts, and striking the arc by breaking 
a ay, of mercury connecting the electrodes in an atmo- 
ephere of neon at a pressure of about 20 cm., and he now 
describes (in & recent note to the Académie des Sciences), 
a 2electrode lamp based on a different principle. The new 
lamp starts with cold electrodes, and operates at voltages 
exceeding 500 volts; it has a quartz tube, and develops a 
vapour pressure exceeding 2 kg. per sq. cm. Reservoirs at 
the ends of the quartz tube contain an extremely emall 
quantity of mercury (I cc. for a kW. lamp), and the lamp 
contains a rare gas (preferably neon). at a pressure, when 
cold, exceeding 1 cm. of mercury. The lamp is connected 
. to the secondary terminals of a transformer containing self- 
induction in the primary, or a leakage transformer (trans- 
formateur á fuites) may be used, the lamp being then started 
merely by closing the primary circuit. 

It takes about 7 mins. before the lamp reaches its steady 
operating conditions, and the several stages of starting can 
be distinguished easily, but are quite stable. The successive 
stages are as follows: (1) Luminescence of the inert gas, the 
spectrum emitted being that of the gas and the terminal 
voltage being about 2 volts per cm. This stage lasts only 
for a fraction of 1 sec., the mercury being rapidly vaporised. 
(2) As the mercury evaporates, the pressure falls to 0.5 volt 
per cm. of arc, and there is luminescence of the mixture 
of inert gas and mercury vapour. During the next few 
eeconds the inert gas is driven into the bulbs at the ends 
of the tube, where it assists in condensing the mercury. 
The light emitted is then that of the low-pressure mercury 
arc. (3) From this moment, as the quantity of mercury is 
very small, the vapour pressure rises rapidly (this being a 
condition of stability), and the voltage increases simultane- 
ously to about 50 volts per cm. The arc becomes a fine 
thread of high briliancv, and the temperature of the ways 
of the lamp rises to 700 deg. C. This steady, high pressuTe 
arc is obtained about 7 minutes after lighting the lamp. 

For satisfactory operation it is essential that the lamp be 
dimensioned very accurately, so that the vapour pressure 
rises very quickly at the start, otherwise the arc becomes 
unstable and goes out. Similarly, the cooling must be such 
that stable operation is maintained indefinitely. 

The first pattern of the new lamp has a tube 40 cm. long 
and consumes 2 Kw. in the arc when running steadily. The 
lamp is supplied by a 110/3,000-volt transformer, and takes 
l amp. at a terminal p.d. of 2,250 volts, corresponding to 
& power factor of 0.7. Smaller lamps can be made for 
laboratory use, but the principal interest of the new type 
lies in the possibility of building very powerful units. Lamps 
of 10 Kw. or over are considered to be practicable, and these 
would be more powerful than any other eource of ultra- 
violet light yet available. 


Thermo - Electricity. — In a recent lecture before the 
Institute of Metals, Prof. C. A. F. Benedicks shortly sum- 
marised his theoretical views upon the metallic conduction 
of electricity which explained many matters not made clear 
by the former electron theory. 

According to the Technical Review a consequence of this 
new theory is that one has to conclude that, even in a single 
homogeneous metal, thermo-electric currents do occur; 
hitherto such currents were believed to be produced only 
when two different metals were present. Prof. Benedicka 
gave & concise demonstration of the most important experi- 
mental evidence of the truth of this conclusion, utilising for 
the purpose various metals. In liquid mercury it had been 
possible for him definitely to prove the existence of thermo- 
electric currents, thus disproving the negative results of 
previous workers. A consequence of what the lecturer termed 
his ‘* homogeneous thermo-electric effect“ was that there 
must exist the reverse effect, the ''homogeneous electro- 
thermic effect," including as a special case the well-known 

omson effect. The reality of this effect was duly made 
clear. An interesting demonstration was given of a new 
rotating thermo-electric apparatus inade entirely of copper 
and rotating in a magnetic field, the driving force originating 
solely from unequal heating (by means of a tiny gas jet) of 
thin strips of copper. The point at which the new know- 
ledge brought forward by Prof. Benedicks might have some 
practical interest lay in the possibility of reducng the thermal 
conductivity of metals by insulated sub-division into fine 
wires without impairing the electrical conductivity. 


Oll Fuel and Railway Electrification.—The increasing 
cost and scarcity of fuel are hastening the development of 
electric traction on the Pacific Coast of the U.S.A. In a 
paper before the recent N.E.L.A. Convention, U.S.A., Mr. 
J. E. Woodbridge states, according to the Technical Review, 
that since May, 1915, crude oil stocks in California have de- 
creased from over 60, 000, 000 bbl. to less than 29,000,000 bbl. 
in March, 1920. The available supply of crude oil in stock 
to-day is less than 13,000,000 bbi., and at the present rate 
of consumption and production the available stocks will be 
exhausted in about 12 months. The Standard Oil Co., of 
California, is installing new processes by which it is estimated 
that more refined products, including gasoline, will be re 
covered from crude oil in such quantities that the company's 
production of fuel oil will be reduced about 30 per cent. 
within a year. In an ordinary steam station developing from 
185 to 200 kw.-hours per barrel the cost for fuel alone will 
be at least 1 per cent. per KW.-hour, and this figure, added 
to other steam operating costs and fixed charges, will make 
the total cost of steam power much higher than that of 
hydro-electric power. ‘This being the case for steam turbine 
plant it is much more true for steam locomotives, so that, 
apart from all other reasons, the cost of fuel will compel 
steam railways to be electrified on a wholesale basis. Under 
present conditions central station companies cannot meet 
their ordinary commercial demands, and the outlay involved 
by a comprehensive railroad electrification supply can only 
be met by power rates under which the railways themselves 
will make a suitable contribution. 

With regard to this country there is the question of how far 
a coal strike would aid in the development of oil as a substi- 
tute fuel. Last year’s railway strike emphasised the men- 
ace of road transport to the railways, and there are Govern- 
ment officials who, according to the daily Press, hold the 
belief that a coal strike would serve the same purpose in 
relation to oil. Further, it is stated that certain Government 
departments are considering how far it may be possible to 
rely upon oil for fuel apd electricity for internal heating in 


the event of a strike. 
ô 


OUR PERSONAL COLUMN. 


Ihe Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


The Liver. gol Corporation Tramways Committee has re- 
commended the following increases of salary to officers of 
the department: Mr. P. PRIESTLEY, general manager, £250 
(total salary and bonus £1,650); Mr. C. G. JACKSON, assistant 
general manager, £100 (making a total of £850); Mr. H. I. 
PALMER, general traffic assistant, £100 (£650); Mr. J. Woop, 
chief clerk in traffic office, £100 (£600); Mr. E. R. Myers, 
overhead lines superintendent, £100 (£600); Mr. C. BIRCHALL, 
£65 (4365). 

Torquay T.C. has granted the following increases of salary : 
Mr. G. B. Dent, station superintendent, from £250 to 4310; 
mains engineer, Mr. A. J. WaniNG, from £250 to £300; 
draughtsman, Mr. J. B. Neck, from £3 to £3 10s. per week; 
charge engineers, from £220 to £250. 

Mr. H. E. CoRpELL, works manager's assistant, L. & Y. 
Railway carriage works, Newton Heath, has been appointed 
superintendent at the Manchester Corporation Hyde Road 
tramcar works, at a salary of £500 per annum, plus Civil 
Service bonus. 

At a largely attended meeting of the electrical contractors 
of Dublin, a presentation was made to Mr. F. W. PARKES 
on the occasion of his leaving the Edison Swan Co. to com- 
mence business on his own account. Mr. A. G. Bruty, chair- 
man of the Contractors' Association, handed to Mr. Parkes 
a cheque and an address. Mr. Parkes appropriately replied. 

There were 129 applicants for the post of electrical engineer 
at Wrexham, and four gentlemen were selected for further 
consideration by the Electricity Committee. 

Mr. R. FERGUSON, northern manager of Messrs. Hays, 
Hunter & Standen, Ltd., is joining the Mycromet Manufac- 
turing Co., of Oldham, who have equipped their works for 
the manufacture of electrical accessories. 

Mr. G. F. A. Norman, director of Tredegars. Ltd., and 
Mr. RABBETTS, supervising engineer, have severed their con: 
nection with that firm, having joined the firm of F. G. Minter 
contractor, of 10, Davies Street, Berkelev Square, W., where 
catalogues and prices of electrical goods are wanted. 

Rotherham T.C. is recommended to increase the salarv of 
the tramways manager. Mr. T. P. Sykes, from £500 to £700 a 
vear, rising by two yearly increments to £900, and that of. 
ee superintendent (Mr. W. G. Margs) from £324 to 


Southampton T.C. has increased the salary of the tramway 
manager and engineer, Mr. DossoN, from £700 to £900 a 
year, rising by two annual increments to £1,000. 
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Mr: James A. WISHART, Burgh electrical engineer, Mother- 
well, has tendered his resignation to the Motherwell Town 
Council in order to take up an appointment in Western 
Canada with a private concern. Mr. Wishart has been in 
Motherwell for the last ten years, and for the last nine years 
as Burgh electrical engineer. 

Obituary.—Mn. S. H. Sanps.—The death occurred, sud- 
denly, last week, at the age of 87 years, of Mr. Samuel 
Herrick Sands, an ex-mayor of Nottingham, and formerly 
a prominent director of the National Telephone Co., Ltd. 

Mr. R. T. SurrR.—The death occurred on Bank Holiday, 
through an accident whilst motor cycling, of Mr. Robert 
Thomas Smith, electrical engineer, who was in business at 
Kirk Hammerton, near York. He was 48 years of age, and 
was estate electrician to Lieut.-Col. E. W. Stanyforth, J.P., 
Kirk Hammerton Hall. 
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NEW COMPANIES REGISTERED, 
Central Electrical Engineering Co., Ltd. (169,436) .—Pri- 


vate company. Registered August 4th. Capital, £500 in £1 shares. 

acquire the business carried on at 26, Paradise Square, Sheffield, as the 
Central Electrical Engineering Co., and to carry on the business of electrical 
and mechanical engineers in its branches. he subscribers are: J. H. 


Horner, 96, Paradise Square, Sheffield, electrical engineer; Mra. B. Horner, 


26, Paradise Square, Sheffield. J. H. Horner is sole director. Registered 
office: 26, Paradise Square, Sheffield. 


Bath Tramways Motor Co., Ltd. (169,379).—Registered 
July 30th. Capital, £60,000 in £l shares. To adopt an agreement with 
Bath Electric Tamwa, Ltd., for the acquisition of the company's under- 
taking so far ss concerns the company's foundry at Walcot Street, Bath, 
and its services of motor omnibuses and other motor vehicles and certain 
assets connected therewith. The first directors are: J. B. Hamilton, Kenston, 
Kirkstall, Leeds: H. F. Chutterbuck, Dicketts, Corsham, Wilts.; A. A. C. 
Swinton, 66, Victoria Street, Westminster; E. H. R. Trenow, Balfour 
House, 125, Finsbury Pavement, E.C.; W. E. Hardy, York Villa, Kensington, 
Bath. Directors borrowing powers restricted to £100,000. Qualification, 
£130. Remuneration, £50 each per annum (chairman £100). Registered 
office: Balfour House, 125, Finsbury Pavement, E.C. 


Society of Radiographers (Word ‘‘ Limited " omitted 
from the title by licence of the Board of Trade), (169,483).—Registered 
August 6th, as a company limited by guarantee. To promote the science 
and regulate the practice of radiography. The first directors are: Dr. F. 
Herman-Johnson B., 87-89, Mortimer Street, W. I. medical practitioner; 
Dr. R. Knox, M.B., 38, Harley Street, W., medical practitioner; Dr. S. 
Melville, L.S.A., 9, Chandos Street, W., medical practitioner; Dr. G. H. 
Orton, M.A., 67, Upper Berkeley Street, W., medical practitioner; Sir 
Archibald Reid, KBE. C.M.G., 90, Welbeck Street, W. medical prac- 
titioner; Prof. S. Russ, 19, Northumberland Mansions, Northumberland 
Street, W., medical practitioner; Dr. W. H. Eccles, 2, Ryder Street, W., 
professor, Finsbury Technical College; J. S. Highfield, 19, Cottesmore 
Gardens, Kensington, W.8, consulting engineer: C. C. Paterson, O. B. E., 
10, Walpole Gardens, Strawberry Hill, Twickenham, electrical engineer; 
A. A. Campbell Swinton, F.R.S., 66, Victoria Street, S.W., electrical en- 
gineer; Dr. R. M. Walmsley, F.R.S.E., 23, Hilldrop Road, N.7, Principal, 
Northampton Polytechnic Institute; C. H. Wordingham, C.B., echgrove, 
Ridgeway Road, Redhill, consulting engineer; R. G. G. Blackall, Romany 
Villa, Endway, S. Benfleet, radiologist; C. O. Forder, 55, Playfield Crescent, 
F. Dulwich, radiologist: H. Henry, Queen Alexandra Military Hospital, 
Millbank, radiologist; H. Turner, Middlesex Hospital, W.C., radiologist ; 
G. F. Westlake, 93, Clarendon Road, Putney, S.W., radiologist; F. E. 
Doran, 46, Caril! Drive, Fallowfield, Manchester, radiologist. Solicitor : 
O. W. Bristow, 1, Copthall Buildings, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, `- 


G. Weston & Sons, Ltd.—Satisfaction in full on June 11th, 
1990, of debentures dated October 17th, 1913, securing 42,000. 


Barraclough Brothers, Ltd.—H. S. Dickinson, of Brig- 
house, Yorks., as receiver or manager on July 27th, 1920, under powers 
contained in debentures dated November 14th, 1915. 


Auckland Electric Tramway Co., Ltd.—Trust deed dated 
March 29th, 1990 (supplemental to trust deed dated July 14th, 1903), to 
Secure £374,088 debenture stock outstanding. Charged on £500,000 debentures 
Issued by the Corporation of City of Auckland, N.Z., in substitution for 
Property, charged by original deed and all residue and remainder of pur- 
chase moneys payable to the company by the Corporation, and company's 
undertaking, and other assets, present and future. Trustees: Electric and 
General Investment Co., Ltd. 


West London & Provincial Electric Supply Co., Ltd. 
ff. 07). Return dated May 96th, 1920. Capital, £150, in £l shares 
(80,000 6 per cent. cumulative preference and 70,000 ordinary), 23,354 ordinary 
and 49.077 preferred taken up, £57,431 paid, £15,000 considered as paid. 
Mortgages and charges, Nil. 


Aluminium Corporation, Ltd.—Issue on July 27th, 1920, 
of £10,000 debentures, part of a series, already registered. 


Bankfoot Power Co., Ltd.—Satisfaction to the extent of 


0 September 30th, 1919, of debentures dated July 28th, 1911, securing 


CITY NOTES. 


County of London Electric Supply Co., Ltd.—Interim 

dividends on the preference shares at the rate of 6 per cent. 

Per annum, less tax, and on the ordinary shares at the rate 

5 per cent. per annum, less tax, for the half-year ended 
e. 


Clyde valley Electrical Power Co.—Interim dividend of 
Per cent. actual, less tax. 


Stock Exchange Notices.—The Committee has ordered the: 


following to be officially quoted:— : 

General Electric Co., Ltd.—808,334 ordinary shares of £1 
each, fully paid, Nos. 1,925,001 to 2,033,334. 

Morgan Crucible Co., Ltd.—£400,000 6 per cent. first mort- 
gage redeemable debentures (registered), within Nos. 1 to 
5,000 (£100), in lieu of the scrip. 

Ruston & Hornsby, Ltd.—818,568 ordinary shares of £1 
each, fully paid, Nos. 1,231,433 to 2,050,000. 


Prospectuses.— Bath Tramways Motor Co., Ltd.—This 
company is offering 30,000 shares of £1 each at par, holders 
of shares in Bath Electric Tramways, Ltd., receiving pre- 
ference in allotment. The company will acquire from the 
latter company and maintain and develop the motor omnibus 
and motor vehicle undertaking of that company. 

Telephone Manufacturing Co., Ltd.—Letters of allotment 
have been posted. 

Bullers, Ltd.—Letters of acceptance in connection with the 
recent issue of debentures have been posted. 


Vera Cruz Electric Light, Power & Traction Co., Ltd.— 
Dividend of 5 per cent. for the half year, making 10 per cent. 
for the year. £15,000 to depreciation and reserve, and £93,898 
carried forward. 


Brompton & Kensington Electricity Supply Co., Ltd.—In- 
terim dividend on the ordinary shares at the rate of 9 per 
cent. per annum, less tax for the half-year. 


Tottenham District Light, Heat & Power Co., Ltd.—In- 
terim dividend of 34 per cent. per annum on A stock and 
25 per cent. per annum, less tax, on B” stock for half- 
year. 

Mansfield & District Tramways Co., Ltd.—Interim divi- 
dend of 3 per cent., less tax, on the ordinary shares for 
the half-year. 


STOCKS AND SHARES, 


TUESDAY EVENING. 


Stock EXCHANGE markets remain in a very subdued condition, 
owing to the Russian-Polish position. The announcement 
made by Mr. Lloyd George in the House of Commons on 
Tuesday was not known during business hours, but the ad- 
vance intimations as to its purport served to check any severe 
fall which might have occurred at the prospect of the Allies 
being dragged into a fresh war. Investment stocks kept 
steady, owing to the general impression that neither this 
country nor France would enter upon active hostilities for the 
sake of Poland, although it was recognised that assistance 
might be afforded in other ways. The War Loan, and other 
such securities which are regarded at all times of crises ag 
being the bellwethers of the Stock Exchange, held their 
ground, and this firmness was quoted as evidence of the in 
vestor's refusal to be scared by the Polish situation, and also 
by the possibility of dearer money. 

It may be that the Bank Rate will have risen before this 
issue appears, for Lombard Street is fidgetty about the money 
outlook, and if the Rate remains at 7 per cent. this week, the 
expectation is that it will be put up to 8 per cent. before the 
end of August. 

The heavy fall in New York exchange adds another factor of 
disturbance, though, of course, it is regarded without dis- 
favour by those investors in this country who held dollar 
stocks—auch, for instance, as those of the American and Cana- 
dian utility companies whose bonds carry coupons payable in 
dollars as well as sterling. The Commercial Cable Company 
is offering to buy, from the proprietors of the 4 per cent. 
debenture stock, their holdings at 80 per cent. This is an 
excellent price, and the money can be used to better advan- 
tage in other directions, so that the holders of the stock will 
be well advised to accept the price offered. | 

Home Railways continue in doleful case. If prices go up 
1, they slip back twice as much, and while the Undergrounds 
are not much affected by the general malaise in the market, 
they are precluded from improvement, owing to the weakness 
of the steam stocks. That Underground Electrics, Districts 
and Metropolitans should keep as steady as they are doing in 
the. face of flatness amongst the rest, is a point in their favour 
which infers the promise of better things, if and when the 
Home Railway market does settle down to firmer conditions. 

The British Columbia Electric Railway Company has de- 
clared dividends of 3} per cent., free of tax, on its preferred 
and deferred stocks in respect of the year ended June 30th 
last. The manner of declaration arouses some little surprise, 
because the preferred is a 5 per cent. stock, and it is asked 
in the Stock Exchange why the company should not have 
declared the dividend at 5 per cent. gross instead of 33 per 
cent. net. The result, of course, is the same, but it would 
be interesting to know the reasons that led to the unusual 
step. Argentine Tramways second preference at 31 have come 
into line with the company’s first preference shares. Mexico 
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Tramways 6 per cent. bonds are 2 up and Mexican Light first 
bonds at 50 are a point to the good. There is nothing doing 
in Brazil Tractions, and other foreign issues are very quiet. 
The Brompton & Kensington Electric Lighting Company 
has declared an interim dividend at the rate of 9 per cent. on 
its ordinary shares, the price of which remains at 63. Charing 
Cross ordinary at 33 are à lower, and this 1s the only altera- 
tion in the lighting list. Some of the manufacturing shares 
are easier. General Electric ordinary at 35s. are a florin down. 
British Aluminiums went back to 20s. Metropolitan-Vickers 
preference at 21 are 1-16 lower, and the ordinary have fallen 
back to 14, the 4 per cent. debenture stock at 554 also being 
easler. Electric Constructions are 1-16 lower, and the 4 per 
cent. debenture at 574 is 2 points lower. It is said that an 
issue of Pirelli 73 per cent. three-year notes is to be made at 
95 under the auspices of the General Electric Company. Deal. 
ings are expected to begin this week in the lately-issued 
Fuller's United debenture and in Brush new shares. ‘The 
Calcutta Electric convertible debenture, issued at 95, is a firm 
market at 14 discount. 
. Cable stocks press quietly upwards. Eastern ordinary has 
regained the round 150, and ''China " shares are 5s. better 
at 143. The Marconi group is heavy, and the parent shares 
have been down to a little under 55s. Marines are 33s. 9d. 
United River Plate Telephones at 63 have again lost an eighth. 
The rubber share market is placid and uninteresting. Busi- 
ness 18 on a meagre scale. The price of the raw product re- 
mains dull. Armaments are not a good market, Armstrongs 
falling to 26s., with Vickers remaining in the neighbourhood 
of 24s. 3d.; - the Vickers new Notes, however, hardening to 14 
premium. ' Babcock & Wilcox at 50s. are unchanged. 


SHARE LIST OF ELEOTRIOAL OOMPANIES. 


Homer ELEOTMCiTY COMPANIES, 


Dividend Price 
— aay Yield 
1918. 1919. 1990. Rise or fall. p. o. 
Brompton ee ee ee 8 12 — £3 8 
Charing ee oe 4 7 1 — à 10 7 
do. do. do 14 Pref. .. 4} 43 2 — 8 8 
Chelsea e ee eo ee 3 4 t — 8 0 
uu on ee e. 8 10 1 7 ome 8 17 1 
. do. 6 per cent. Pref, .. 6 6 17/6 — 6 17 
County of ee . 7 8 8 — 10 0 
do do.6 per cent, Pref, 6 6 Bi — 3 5 
don El Town OA h = 9 0 
Lon ee ee e i =z 
40. 40. 6 pet dent. Pret.. e. 6 6 8 -— 10 0 
Me eo oe 0 5 6 3j — 10 8 
do. d r cent. Pref, .. 43 13 24 - 8 0 
B. , Mall ee ee 10 12 S -m 9 1 
South don T š .æ. b 6 9 on 9 19 
South Metropolitan Pref... .. 7 7 15/9 = 7 0 
W. Or ee ee 8 10 53 — 9 15 
7 TRELEGRAPHS AND TELEPHONES, 
Anyio-Am, Tel, Pref. ee ee 6 6 — 711 0 
do. ee ee 88/6 13 173 = 8 11 6 
Ohfle Telephone... oe o 8 6 6 — * 0 0 
Cuba Bub. Ded. ee ee ee 7 7 Bà — *8 4 B 
Bastern we ee ee 8 10 163 +} *615 71 
Bastern Tel. P138 T oe 8 10 150 +24 618 4 
Globe Tel. and T. Ord. .. . 8 10 15 — *4 18 4 
. ão. © ee ee 6 0 — 7 13 
Great Nosthern ee ee 22 29 21 = 10 4 8 
In ee ee ee 18 10 80 -— 8 6 8 
Maroti ee oe 96 25 5 — 18 9 1 10 
Oriental Telephone Ord. ee „ 10 12 2 — *4 16 0 
United R. Plate Tel. eo ee 8 8 ? — $ +5 18 6 
Western SEES UE e ee ee 8 0 15 — 56 18 4 
Home RAILS, 
Oentral London Ord. Assented .. 4 4 444 — 8 19 9 
ee as oe 1 i 194 xd = 6 8 2 
a E icio Ordinary.. NI Mi 13 "E Nil 
Und un ectrio inary. T — 
[2 do. KA . Nil Nl 5,6 — Nil 
Forrzion Trams, &c, 
Anglo-Arg. Trams, Firs$ Pref, .. Nil 5j 81 ~~ 8 9 3 
do. do. 2nd Pref, .. Nil Nil Bi — i Nil 
do. do. 6 Deb. ae 5 6 583 — 8 11 0 
Brazil Tractions  .. A . Nil! Nil 43 — Nil 
Bombay Electric Pref, 6 6 13 — 410 0 
British Columbia Eleo. Rly. Ptce. 6 6 54 - 2 9 8 6 
do. do,  Preferrred a4 6 52 — 8 18 4 
do. do. Deferred N B 58 — 6 18 4 
do. do. Deb. is d ai 65 — 714 7 
` mon Prams 6 peroent. Bonds.. N 89 — Nil 
6 per cent. Bonds.. Nil Nil 8l +2 Nil 
Mexican Light Common .. ee NH Nil 14 . — Nil 
do. lst Bonäs.. . Wil Nil EO +1 Nil 
MANUFACTURING COMPANIES. 
Baboook & Wilcor oe ee e 15 15 24 — *8 0 0 
British Aluminium Ord, .. ee 10 10 1 — A 10 0 0 
British Insulated Ord. .. . 123 15 114 — 8 6 6 
Oallenders .. T - „ 25 15 ly; — 11 8 6 
64 Pref, oe ee ee 63 64 18/- — 7 4 6 
Oastner. Kellner és 5. „ 230 17 8 — 518 4 
Orompton Ord. V as „ 10 10 19,6 — 10 6 2 
Idison-Swan, A ee 10 10 13 — 8 17 10 
do. do. 6 per cent, Deb, oe 5 5 784 Rcx 6 b 9 
Blectric Construction es ee 10 10 r — d 10 18 4 
Gen. Hleo. Pref. 2 ee ee 64 68 18/6 E 10 5 
do. Ord. eo ee ee 10 10 28 / —2 /- 97 2 10 
Henley oe eo ee ce ee 25 15 1 — 8 0 0 
do. ( Pret.. .. .. o 44 48 = 818 6 
India-Rubber. e ee oe ee 10 10 95/9 — *7 16 4 
Met.-Viokers Prell. 8 22 — u 16 2 
Siemens Ord.. „ ee ‘eo ee 10 10 Q5/- — 6d. *a 0 0 
Telegraph Con, ; ee ee [rj 20 20 204 -— M] 17 0 


no E l * Dividends paid free of Income Tax. 
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MARKET QUOTATIONS, 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstanoes, 


Tuesday, August 10th. 


1 9 
CHEMICALS, &c. n FA ope, 
a Acid, Oxalic . 2 - .. Per lb. 2/6 id. inc. 
a Ainmoniac Sai per ton £100 sae 
a Ammonia, Muriate (large orystai) ii 492 
a Bisulphide of Carbon eee c cuu ” 25 
a Borax ,. vss sis PES ” | £50 
@CopperSulphate Le .. „ £44 
s Potash, Chlorate „ per lo. j^ 
„ Perchlorate ees E 1 ive 
: Shellac .. : per cwb.. £34 
a Sulphate of Magnesia ~ per ton . £18 z 
a Sulphur, 5 Flowers . "| pis - 
mp LL ! ove 
» a Boda, Chlorate per Ib. | 6d. b 
; Crystals per ton £12 ex 
a ? sodium B Bichromate, ‘casks per 1b. ! d eee 
METALS, &c. | | 
g Babbitt’s Metal Ingots  .. per ton 411810 £845 oe 
c Brass (rolled metal 2" to 12 basis) per lb. 1/84 . inc 
r „ Tubes (solid drawn)... x T | 1/61 to 1/€3 d. inc. 
» Wire, basis ... e WS 1/33 d. ine, 
c c Copper Tubes (solid drawn) .. n. d 1/9 d. inc 
g » Bars (best sia ... per ton £165 22 oe 
j 25 - 
LET ecc 97 2. 
4 i (Electrolytic) Bars yis T | £111 £3 ino. 
d 10 EN Sheets íi £159 £3 inc 
d i ji Wire Rods.. " £133 £3 ino. 
d » ñ H.C. Wire.. per lb. 1/44 zd. inc, 
f Ebonite Rod. 882 T ees " 8/- — 
F »" Sheet èss 928 see 2/6 js 
n German Silver Wire ee 55 T 8/- Soe 
h Gutta-percha, fine ... exe d " | 14/- as 
h lndia-rubber, Para fine »"c 1797 id. inc. 
i Iron Pig (Cleveland Warrants) . per ton | Nom. E 
» Wire, galv. No. 8, P.O. qual. ii £59 = 
g Lead, English Pig. | £10 /F inc, 
z Mercury d eas per bot. £20 10s. to £21 A 
e Mica (in original cases) small `., per lb. 6d. to 4/6 En 
J B » mt) medium. ee ry) 5/- to 10/- en 
7 large aoe » | 12/6 to 25/- & up | bee 
m Phosphor Bronze, plain castings " . 1/6 to 1/11 ves 
g 2$ „ rolled bars and rods ix | 2/2 to 2/6 " 
», rolled strip & sheet "m | 2/3 to 2/9 
r Silicium Bronze Wire per lo. 1/11} Ww 
g Steel, Magnet, in bars TE 178 | ied 
. Tin, Block (English) per ton £276to 4277 410 inc. 
Wire, Nos. 1 to 168 per lb. 4/9 | 
* White Anti-friction Metals 


... per ton, 289 to £235 | 2 


Quotations supplied by— 


James & Shakespeare, 

Edward Till & Co, 
i Bolling & Lowe. ; 
Richard Johnson & Nephew, Lad 
n P. Ormiston & Song 
r W. F. Dennis & Co. 


a G. Boor & Co. 

e T hos. Bolton & Sons, Ltd. 

d Frederick Smith & Co, 

e F., Wiggins & Sons. 

f India-Rubber, Gutta- 8 0 0 and 
Telegraph Works Co., L 


Research In Wireless Commanication.—The Department 
of Scientifie and Industrial Research has now established four 
sub-committees to assist the Radio Research Board in the in- 
vestigation of certain problems in connection with the Work 
of the Board. ‘The constitution of the Board and its sub-com- 
mittees is at present asfollows:— — — 

Radio Research Board.—Admiral of the Fleet, Sir Henry B. 
Jackson, G. C. B., K.C.V.O., F.R.S. (chairman); Commander J. 
S. C. Salmond, R.N. (representing the Admiralty); Lieut.-Col. 
A. G. T. Cusins, C.M.G., R.E. (representing the War Office) ; 
Wing Commander À. D. W. Morris, C.M.G., O.B.E. (repre- 
senting the Air Ministry): Mr. E. H. Shaughnessy, O.B. E. 
(representing the General Post Office); Prof. Sir J. E. Petavel, 
K.B.E., I. HR. S. (representing the National Physical Labora- 
tory); Prof. Sir Ernest Rutherford, F. R. S.; Prof. J. S. E. 
Townsend, F. R. S. . 

Sub-Committee A on the Propagation of Wireless Waves .— 
Dr. E. H. Rayner, Sc.D. (chairman); Prof. E. H. Barton, 
D. Sc., F. R. S.; Major J. R. Erskine-Murray, D. Sc.; Prof. H. M. 
MacDonald, F. R. S.; Prof. J. W. Nicholson, D. Sc., F. R. S. 

Sub-Cominittee B on Atmospherics. —Colonel H. G. Lyons, 
D.Sc., F.R.S. (chairman); Mr. A. A. Campbell Swinton, 
F. R. S.; Prof. S. Chapman, F. R. S.; Major H. P. T. Lefroy, 
D. S. O., M. C., R. E.; Mr. G. L. Taylor, F. R. S.; Mr. R. A. 
Watson Watt; Mr. C. T. R. Wilson, F. R. S. 

Sub-Committee C on Directional Wireless —Mr. F. E. Smith, 
O.B.E., F.R.S. (chairman); Mr. N. P. Hinton; Capt. C. T. 
llughes, M.C., R.E.; Capt. J. Robinson, M.B.E., R.A.F. 

Sub- Gm n kee D on Thermionic Valves. —Prof. O. W. 
Richardson, D.Sc., F.R.S. (chairman); Mr. E. V. Appleton; 
Capt. S. Brydon, R.E.; Capt. H. L. Crowther, R.A.F.; Prof. 
C. L. Fortescue, O.B. E.; Mr. B. Hodgson, M. Sc.; Prof. F. 
Horton, D. Sc.; Major A. 6. Lee, M. C., R. E.; Mr. H. Morris 
Airey, C. B. E., M.Sc.; Mr. R. L. smith Rose; Prof. R. Whid- 
dington, D.Se. 
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SUBMARINE CABLE TELEGRAPHY. 


A Rising “ Cable-Constant’’: A Make-shift Term. 


By EDWARD RAYMOND-BARKER. 


(Concluded from page 165.) 


Parallel with the above-mentioned increase in the 
speed factor over any given KR, has been the rise in 


message traffic output, due, first of all, to successful 


application of the duplex principle to cables. Likewise 
general circuit-efficiency has been conduced to by satis- 
factory working out—on truly theoretical, and, there- 
fore, essentially practical lines—of effective systems of 
cable automatic retransmission or translation. Such 
have been the results of using S. G. Brown’s drum- 
relay, Dr. Muirhead’s vibrating-gold-wire relay, and in 
recent times the Eastern Telegraph Co.’s and B. Davies's 
“ Dipper "' eable-relay, not forgetting the amplifiers. 

Therefore, according to requirements of present-day 
practice, the working efficiency of a chain of cables— 
with, perhaps, a considerable stretch of land-line, over- 
head or underground, at each end of this telegraphic 
system uniting, maybe, two capital cities—is determined, 
not so much by high '' speed constants "' severally per- 
taining to the cables, as by discriminating adoption and 
effective maintenance of an auto-transmission system, 
duplexed, in conjunction with cable auto-repeaters con- 
jointly, perhaps, with amplifiers; this combination per- 
mitting practically direct working between the two 
extreme terminal stations at important commercial 
centres. At both these places, signals, received at a 
speed sufficiently high to cope with traffic demands, are 
automatically printed in duplicate in Roman type, re- 
spectively for delivery to the public, and for possible 
future official reference. In order to attain a big traffic 
output, high ''speed constants’’ certainly are most 
desirable, but more desirable still is through "' auto- 
matic translation with automatic Creed typing at ex- 
treme terininal stations, which, in this manner, are kept 
in direct unbroken touch, one with the other. 

It is true that on a given cable circuit, duplex does 
not double traffic capacity, that is to say, the maximum 
legible signalling speed in each direction is not the 
equivalent of the speed possible over the cable simplex. 
This increase in traffic output is not 100 per cent., but 
about 90 per cent., or even less. 

The main cause of this decrease, apart from reasons 
given by Dr. Malcolm on page 476 of his valuable book 
before referred to,* is that the electrical devices adopted 
to mask or smooth down a necessarily imperfect duplex 
balance—exposed as this is to abrupt impact of out- 
going currents—tend to lower sensitiveness and effective 
speed of reception. 

This mention of balance imperfection does not reflect 
on the keen men responsible for the attainment and 
maintenance of cable duplex balances, because, obviously, 
the ordinary artificial cable, whether built up on 
Stearn’s, Muirhead’s, or Dearlove's system, balances only 
inductive capacity and conductor resistance, and the 
rate at which this combination takes up electric charges. 
Recently the use of a certain amount of inductance has 
been adopted. Conditions regarding inductance, leak- 
ance, and other complex electrical characteristics differ 
greatly in the artificial line compared with the real 
cable, so these manv contributive minor causes conduc- 
ing to a ragged ” balance, have to be masked or got 
round "' somehow by devices—some theoretical, others 
purely empirical. 

Naturally, with the appearance of the cable receiver 
current-ainplifier or magnifier, the afore-mentioned diffi- 
culties have become greatly accentuated, for the more 
sensitive the amplifier, the more easily is its delicately 
contrived high-speed signalling upset by impact, at the 


* "The Theory of the Submarine Telegraph and Telephone 
Cable," by H. W. Malcolm, M. A., Ph.D. D.Sc. Benn 
Brothers, 8, Bouverie Street, E. C. 4. 


apex of a non- absolute bridge balance, of out- going 
abrupt comparatively high- potential square-topped cur- 
rents at present in general use. 

This accounts for the existing difference between 
cable constants ’’ duplex and ‘‘ cable constants stm- 
plex. As, recently, a leading cable man succinctly ex- 
pressed himself to the present writer :'' Of course, all 
duplex speeds with magnifier apparatus depend on the 
degree of perfection to which the balance can be reduced 
and maintained under working conditions. This is the 
limiting factor with magnifier reception." 

One of the most effective ways of attaining and main- 
taining à high standard of circuit efficiency is the sup- 
pression or elimination of sources of trouble due to 
untoward electrical conditions. 

An instance of such untoward conditions is afforded 
in the already-referred-to enforced limitation of ampli- 
fier speeds due to necessarily imperfect duplex balance 
which though, perhaps, good enough for direct recep- 
tion, shatters the working of the ultra-sensitive mag- 
nifier, unless this last-mentioned instrument—the very 
raison d’étre of which is high speed—is mercilessly 
damped down, being thus, in great part, robbed of 
its most striking characteristic—speed. In short, the 
problem has been the paradoxical one of how to work 
duplez without sacrificing signalling speed. 

At last, this—at one time—seemingly insuperable 
difficulty has been overcome. We are face to face with 


ORLING SELECTOR 
CABLE SIGNALS. DUPLEX. OUTGOING TRANSMISSION CONTINUOUS. 


Fic. 2. 


faets in the shape of specimen slips from a duplezed 
and duplex working ocean cable—proving that this 
problem has been solved by Mr. Axel Orling, inventor 
of one of the relays or amplifiers mentioned by A. 
F.” 

The electrical device (patented at home and abroad) 


effecting this improvement, dates from laboratory ex- 
-periments before the great war which, in a hundred 


ways, delayed verification on the cables. It was devised, 
in the first instance, shortly before the war, for use 
at an ocean cable station, as a selective damper of 
local inductive disturbances due to adjacent electric 
tramways; and, indeed, it has recently been proved 
perfectly effective in blocking out spasmodic, local elec- 
trical disturbances. 

From its inception, the present writer has felt con- 
vinced that this device would prove equally effective 
and equally selective in the duplex difficulty, and would 
flatten out abrupt disturbances due to small irregulari- 
ties in the duplex balance. 

In a letter published in the Electrician of February 
25th, 1916, the present writer expressed himself as 
follows with reference to actual trials, on the cables, 
of the Orling jet relay and amplifier, though, in the 
letter in question, no mention is made of any particular 
inventor or instrument: — 

**. .. Sending-current impact in duplex working, 
in one instance, and local electric disturbances in 
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another, arose as obstacles, in two concrete cases." (On 
the cables.) ‘‘ These difficulties have been successfully 
overcome, it is reasonably believed, without any im- 
pairing or lowering of amplifier sensitivity or high- 
speed characteristics. Further trials—after war—vwill 
show this. 

Whether, or not, these last-quoted words were justi- 
fied is shown by the accompanying illustration, fig. 2, 
which requires little explanation. 

This short piece cut from many yards of actual 
traffic slip throughout the whole of which outgoing as 
well as incoming traffic proceeded without cessation, 
shows received signals, as recorded through the medium 
of an Orling relay, under two conditions, namely :— 

1. With selector device applied, that is to say, on, 
and 

2. With the device off. . 

In the latter case signals are shattered ; in the former 
case duplex disturbance is eliminated, while cable 
signals are left unimpaired. The foregoing test was 
made with an Orling amplifier in shunt with other 
receiving apparatus plus a high resistance, and using 
only 1/24 of the available received current. No adjust- 
ments were made to shape up the signals, the test being 
only as relating to elimination of ‘disturbances. 

The said selective device of Mr. Axel Orling has been 
referred to and illustrated in the ELRCTnICAL REVIEW 
of February 6th, 1920. | 

We now return from a digression made to show, by 
an excellent example, how under certain conditions— 
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in this case, cable duplex—an amplifier will suffer, so 
to speak, from the faults of its good qualities, until, 
under the discriminating action of a well-contrived 
device, disturbances are eliminated, circuit efficiency 
increased, and the high possibilities of the modern 
cable constant rid of all clogging obstructions. 

In conclusion, fig. 3 shows what—on the basis of 
data noted by the writer for many years past, and up 
to the present time—may be considered a rough ap- 
proximation of the ''cable-constant "  curve—a curve 
developed purely and simply by improvements in sig- 
nalling methods in conjunction with increased dimen- 
sions of cable cores; though here it may be remarked 
that adoption of a highly efficient amplifier would 
render possible satisfactory and paying speeds over 
cables with comparativelv light cores—a fact involving 
material reduction in cable manufacturing costs. 


In fig. 3 the higher plottings may not, as yet, be 
in actual daily practice, but they certainly are feasible, 
and enough has been done over ocean cables to justify 
the said higher plottings as here presented. 

Though quite apart and independent in their respec- 
tive lines of investigation and achievement no two 
names can be more fittingly associated in the later for- 
ination of the curve than are those referred to by the 
ELECTRICAL Review’s reviewer, ‘A. F.,“ in his in- 
téresting compte rendu of the most recent edition of 
Dr. Fleming's book on '' The Propagation of Electric 
Currents in Telephone and Telegraph Conductors. 

There remain a few notanda relating to plottings in 
fig. 3:— ; 

Ordinates.—‘‘ Cable constants.’’ 

Abscissee.— Time, in years. 

Black plottings refer to“ 
reception. 

Small circular ditto mean duplex, direct reception. 

Plottings with outer circles signify amplifier-inagni- 
fier reception. 

Plottings Nos. 1, 2, and 3 are based on values de- 
rived from data found in Sir Charles Bright's book on 
Submarine Telegraphs.’’ 

Plotting No. 4 is a graph equivalent of a constant 
derived from speed test made by Dr. Muirhead on the 
Western Union, 1883, Penzance-Canso cable. Useful 
data regarding the same have appeared for many years 
past in Munro and Jamieson." KR=7.19 at sea 
temp. 

No. 5.—A N. Atlantic cable (x R=6.2) cited on p. 810 
of the Electrician, September 15th, 1916. 

No. 6.—A S. Atlantic cable. k R= 4.57. 

No. 7.—From published data. 

No. 8.—Brest-Cape Cod cable. Working kr=7.5 or 

1) 8. 
| No. 9.—San Francisco-Honolulu cable. KR 5. 

Unofficial speed-test made at Honolulu by E. R.-B. 
shortly after the laying of this cable from the telegraph 
steamship Silvertown. 

No. 10.—From general data given in the Electrician, 
September 15th, 1916. 

No. lla.—‘‘ Anglo-American,’’ 1894, heavy-core 
cable. KR=2.42 with speed results of 250 J. p. m. by 
Mr. P. B. Delany. 

No. 11.—Same cable with speed noted by Mr. A. 
Dearlove, 237.5 L. p. n. (47.5 w.p.m.). See Mr. Dear- 
love’s interesting article in the Electrician, October 
12th, 1894; also the most useful article in the Errec- 
TRICAL Review, June 9th, 1899. 

No. 12.—An ocean cable of still heavier core, but 
longer than the last mentioned. KR=2.64 (early re- 
cord). 

No. 13.—Ditto, ditto, with Magnifier (Dx). 

No. 14.—Ditto, ditto, with Magnifier (Sx). 

No. 15.—Successful experimental trial with M. on 
ocean cable. KR=4. Observed speed—by no means 
maximum—very nearly 300 l.p.m. Already referred 
to, and illustrated in this same article. 

No. 16.—Heavy core cable. KR nearly 8. Experi- 
mental trial with magnifier with successful resulta. 


>? 


constants simplex, direct 


No. 17.— Ditto, ditto; a more recent test. 
No. 18.—Vancouver-Fanning Island cable. xK R= 
9.11 


No. 19.—Ditto, ditto; later. 

No. 20.—Ditto, ditto; later with magnifier. 

No. 21.— Ditto, ditto; simplex with magnifier. 

No. 22.—Ditto, ditto; duplex with magnifier. 

No. 23.—A N. Atlantic cable with magnifier. KR 


No. 24.—Cable kr=5.46, and speed of 135 l.p.m. 
cited in Notes, the Electrician, April 23rd, 1897. 
(Editorial data evidently inspired by E. T. Co. autho- 
rity.) 

No. 25.—Pernambuco-St. Vincent No. 1 cable. KR 
=4.57 and 155 .. %. actual traffic. Test made in 
1880 at Pernambuco by R.-B. (See Munro and 
Jamieson."") 
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The foregoing few instances of K R l.p.m. in prac- 
tice are but a drop in the ocean compared with 
the host of examples available elsewhere. However, the 
general trend of the cable constant is roughly in- 
dicated by these plottings which—while they are not 
exactly in accord with A. F.’s’’ expression a very 
arbitrary quantity,“ as applied to the cable constant— 
amply justify “ A. F.” in his suggestion that generally 
received standards, whatever these may have been, have, 
of late years, ‘‘been badly upset by such delicate 
receiving instruments as the Orling and Heurtley 


relays." 


Errata.—In the first portion of this article [p. 164, August 
6th issue] under fig. 1, for '' 3X300 read '' 4x300 " ; and in 
column two, second paragraph, for "' (eligible maximum) 
read '' (legible maximum).”’ 


EXTRA LONG-DISTANCE TRANSMISSION OF 
ELECTRICAL ENERGY. | 


PRINCIPLES AND APPLICATIONS OF THE QUARTER-WAVE 
AND HALF-WAVE SYSTEMS. 


Tar world-wide rise in costs of fuels, the short supplies thereof, 
and the increased demand for industrial power are factors which 
have made the long-distance transmission of electrical energy a 
matter of primary importance. The economics of electrical trans- 
mission at moderately low voltages and over distances up to 200 
miles may be said to be understood completely, and to be capable 
of exact calculation. Accepted limits may, however, be removed, 
and the economic possibilities of hydro-electric and super-power 
station schemes enormously extended by the so-called "quarter- 
wave” and “half-wave” systems which, it is claimed, make 
poasible economical trunk line transmission over distances up to 
600 or 1,000 miles. Such a claim deserves to be considered in 
detail, and in the following paragraphs we reproduce the most 
important statements from papers by M. P. Bunet in the Revue 
Generale de U Electricite, and a communication by M. Brylinaki to 
the Académie des Sciences. 
Limits to Transmission from Constant-Voltage Stution.—As 
representing a reasonable limit to electrical transmission by 
ordinary means, we may consider the delivery of 27,000 Kw. at a 
distance of $10 miles (500 km.), and at a pressure of 100,000 volts 
between lines and earth, i.e., 173,000 volts between wires, This 
would necessitate the use of about 460 tons of aluminium in the 
conductors, and the frequency being 50 cycles per second, the 
pressure increage needed to maintain constant voltage at the supply 
end of the line would be :— 
1'2 % at cos $ = 1'0, corresponding to 78'4 % efficiency, 
9'5 % at cos $ = 0'9, $ 827% „ 
14'0 Y at cos $ = 0°8, " 85395 5„ 

and 19'4 % at cos $ = 0'7, : 827% „ 


On the basis of pre-war costs, 1s. 1d. per 1b. for aluminium, the 
cost of line conductors would be 40s. 6d. per max. KW. transmitted, 
i e, a relatively low amount compared with the total cost of hydro- 
electric and receiving stations which exceeds £80 per KW. installed 
and transmitted. 

Suppose, now, that it is desired to transmit energy to a much 
greater distance—say, 930 miles (1,500 km.). The working pressure 
can hardly be pushed much higher than the 173,000 volts assumed 
M the delivered pressure in the above example, corresponding to 
200,000 volts at the generating station. At such pressures troubles 
with corona discharge have already become considerable, and, this 
limit depending upon the natural dielectric (air) between overhead 
linea, it is improbable that further advances in practice will make 
possible such increase in working voltages as would enable energy 
to be tranamitted economically over distances of 600 to 950 miles 
by a mere extension of existing methods. 

Moreover, where such distances are concerned, the variation in 
transmission voltage needed to maintain constant voltage at the load 
u a serious factor, and, owing to the influence of inductance and 
capacity (which increases almost in proportion with the distance), 
it is not sufficient merely to double the cross section of the line in 
order to transmit a given power for double the distance at given 
Voltage and with given efficiency. 

For a distance of 310 miles (500 km.) a self-induction reactance 
vL of 04 ohm per km, at 50 cycles gives a total of 200 ohms, and 
Corresponds, in the case of 100 amperes in an aluminium cable of 
l oq. cm. section, to 20,000 volta per phase in quadrature, or 20 per 
cent, of the total voltage. The capacity, about 0°01 microfarad per 

» 15 responsible for a charging current of 157 amperes, i. s., 
about 14 times the useful current, Taking a cable of twice the 
above section, carrying twice the current, the charging current ig 
reduced to three-fourths the useful current, but the voltage in 
quadrature rises to 40,000 volts, i.e., to 40 per cent. 

10 krom the point of view of voltage regulation, 310 miles 

500 km.) and 100,000 volts per phase are practically the limiting 

and pressure, Automatic pressure regulatora might be 


used to maintain constant voltage at the distant end of the line by 
operating upon the generators, but in such extreme cases the con- 
ditions are unfavourable both for automatic regulators and for 
satisfactory parallel operation of the generators. f 

In order to understand how these difficulties and limitations 
may be overcome, it is necessary to consider certain fundamental 
laws and characteristics relating to overhead conductors. 

Relationship Between Capacity und Inductance in Overhead 
Lines.—The coefficient of self-induction of an overhead line, in 
which the distance D between conductors is large compared with 
their diameter d, is given by L, = 4'6 x log 2 (D/d) x 10 henry 
per km. The capacity between conductor and neutral is given by 
C, = 0'24 x [/ dog 2 D/d)] X 1077 farad per km. Frum these 
two expressions it is found that A/(l/L, oi) = 300,009 km. per 
second, which is the speed of light. The same reault is obtained 
by using the values Li“, Ci“, the self-inductance and capacity of all 
the conductors per unit length. Inductance per unit length has, 
in fact, no dimensions, and the square root of the inverse of 
capacity per unit length has dimensions L T !, i.e., the dimensions 
of a velocity. 

Similarly, considering the case of a small conductor of radius 81. 
placed at the centre of a cylinder of radius R and separated there- 
from by au insulating medium of specific induotive capacity 


and permeability these being the fundamental components of a 


concentric cable—we find that B, R, cancel out and that ./(1/L C) 
in this case = [1//(u ] x 300,000 km. per second. The 
coefficient 1/./(u «) is that given by Maxwell for the ratio of 
the speeds of propagation in various media. 

Let us assume a current of frequency / and a line open at 
its far end and of length / such that, with speed of propagation v, 
the manifestation of a certain state at the emission end arrives at 
the far end when the phase has changed } period. Then /|v = 
1/(4 f), and this equation is satisfied by a length of 1,500 km. in the 
case of 50 cycle current, i.e., 1,500/300,000 = 1/200 = 1/(4 x 50). 

Such a circuit is in resonance for frequency f under the inflaence 
of self-inductance and capacity distributed along the line. In the 
case of a circuit containing a single inductance L and capacity C, 
the condition for resonance is f = 1/[2 m ~ (Lc)]. In this case, 
however, to allow for the distribution of the induetance and 
capacity, and for the quarter-period difference in phase along the 
line, we must modify the product of length by unit inductance 
(or capacity) by the extra term 2/r, Then LC = 2/r XIX L X 
2/ x IX c, = (4% ) LC. Hence f = [4/4 (1 0] = v/41, 
and therefore v = 4/ (I/II oi), which shows that v is independent 
of the length /. 

These relationships show that the velocity of electricity—hitherto 
considered to be negligible in connection with the distribution of 
electrio power—plays an important part where distanoes of the 
order of 900 miles are concerned. Also, these relationships form a 
basis for considering the special properties of quarter-wave lines. 

Quarter- Wave Lines.—The quarter-wave line comprises two con- 
ductors for single-phase working, or three for three-phase opera- 
tion, so arranged that they are in resonance on light load. On 
applying a p.d. to one end of such a line, the voltage at the other 
end would be infinite if the resistance were zero. This charac- 
teristic is repeated for all the odd harmonics. 

With a frequency of 50 cycles per second, the condition of 
resonance is satisfied by the natural inductance and capacity of 
overhead lines 1,500 km. in length; and with a frequenoy of 25 
cycles per second, the corresponding distance js 3,000 km. It is not 
necessary, however, to adhere to these distances and to use only the 
inherent inductance and capacity of the lines. It is always 
possible to increase the inductance by inserting reactance coils in 
the lines and the difficulties in constructing E.H.T. condensers are 
avoided, because the capacity of the conductors themselves is 
sufficient in the present system. 

If, instead of being open at the far end, the above line be 
connected to a load-circuit, constant p.d. is obtained at the point of 
delivery if constant current be maintained at the beginning of the 
line—the effect of the resistance of the line being left out of con- 
sideration. On this basis the received potential is constant if the 
input current be constant, and, inversely, the received current is 
constant if the p.d. be constant at the beginning of the line. 

The received current is in quadrature with the voltage at the 
supply end, and the delivered p.d. is in quadrature with the ourrent 
at the supply end. In other words, the power factor is the same at 
both ends of the line. 

The losses in the line and its regulation are due only to the 
resistance of the line, and, in spite of this resistance, a better result 
is obtained than with constant-voltage transmission. 

Charaeteristics of the Quarter- Wave Line Allowing for Resistance, 
—The following example shows the resulta obtained in & practical 
case, allowing for the effect of resistance. With resistance present, 
it is no longer possible to obtain constant delivered p.d. by main- 
taining constant current at the supply end of the line, hence it is 
convenient to inquire :—What variation of current is required at 
the supply end to maintain conatant delivered p.d. at various loads 
and various power factors? Choosing 50-cycle operation and a 
distance of 750 miles (1,200 km.), we have a margin for adjusting 
the conditions of the line if resonance is not obtained on open 
circuit. If 2 = length of line; LI, Ci = self-induction and capacity 
respectively per km.; v = 2 - fL, = say, 0'5 ohm; and b = 
2r fc, = say, 3˙5 x 10 5; then, by a simple transformation of 
f = M[ 42 4 (nc)], we have that resonance is obtained when 
A (bx) = » l, if resistance be neglected. In the present case 
(be) 2132 x 107, and r/2 l = 1°31 x 10 3. Let us Suppose 
that there is delivered 250 amperes at 100,000 volts phase-voltage 
(173,000 volta star). Choosing an aluminium cable of 5 sq. om. 
section, the resistance per km. is r = 0'07 ohm, and the weight of 
the lines is 5,000 tons, i. e., 148 lb. (67 kg.) per kw. transmitted, 
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which is a very reasonable figure for transmitting 75,000 KW. a 
distance of 1,200 km. 

Table I shows corresponding values of the input-current, and of 
the current delivered for full-load, 1-load, 4-load, and 4· load at 
various power factors, and finally for operation on light load and 
for operation with 75,000 K.v.A. all reactive. 


TABLE. I.—CUKRENT INPUT TO AND CURRENT DELIVERED 
BY QUARTER-WAVE LINE. 


elivered (at 100,000 volts). Input. T" 
KW a beter. Amps. Volts. | Amps. 5 KW. piis 
75,000 | 1°0 50 106,600 | 293:2| 0:993 | 93,000 | 80˙5 % 
09 278 115,100 294:9 | 0882 | 90,000 | 83:3 % 
0'8 |312 126.500 | 296°0| 0797 | 49,600 | 837 % 
07 357 142,100 | 297-4 | 0713 | 90,300 | 83707 
56,250 1˙0 ers 82,700 | 286:3 | 0'994 | 70,600| 79 7 % 
09 208 | 88,600 | 287:3 | 0:886 | 67,700 | 837077 
08 1234 | 97.000 288:2 | 0801 | 67,200 | 837 % 
0'7 268 108,400 | 289:0| 0715 | 67,200| &8/7 % 
37,500 10 125 | 58.800 | 279:2| 0995 | 49,000 | 766 % 
09 !139 | 62,200 | 2800 0 899 | 47,000 | 797 7; 
08 |156 | 67,300 | 280:5 | 0817 | 46,300 | RU177 
07 |178 | 74400 | 281:0| 0727 | 45,500 | 825 7 
18,50 | 10 | 626! 35000 | 272:1 | 0°998| 25,500 | 658 % 
0'9 | 69'5| 36000 | 272:5 | 0:930 | 27,300 | 68/6 % 
08 | 78 | 38,000 | 272:8 | 0'863 | 26.800 | 698 % 
07 | 89 | 40,900 | 273*1| 0755 | 26.200 71˙5 7 
"x: esq. auo (NECS 8 MUR AN 
Open circ. | — — 11.300 | 265/21 0:994| 9.000 — 
begebe. Lero 250 ; 94,600 | 270°0 0194 |-14,900| — 


Obviously, it would be possible to construct an apparatus regu- 
lating the current input in accordance with the load on the basis 
of the figures given in Table I. Column 6 of the latter shows that, 
in order to maintain 100,000 volts phase-voltage at the point of 
delivery, it is sufficient to increase the current input from 265 
amperes on light load to 295 amperes on full load, i.e., by about 
11 per cent. The received voltage will be constant within about 
1 per cent. if the current input be 265 amperes plus 7 amperes per 
18,000 KW. This regulation is better than that resulting from 
ohmic drop alone, and it will ba seen from the table that the power 
factor of the load hax no important influence on the regulation. The 
input current leads on the voltage received by from 89 10' to 94^ 
40, i.e, always about 90". Similarly, the p.d. at the input end of 
the line leads on the current delivered by from 87 40' to 100° 20’ 
—again a nearly constant lead of about 90°. Thus the power factor 
is praotically equal at both ends of the line (see Table 1). 

The input voltage equals the quotient of the delivered voltage 
by the power factor at full load, and decreases with the load to 
11,300 voits on open circuit, Assuming that the power factor does 
not fall below 0'8 on full load, the maximum voltage between lines 
at the generating station is 219,009 volte. At and above half-load 
the efficiency is practically independent of load, and is about 82 per 
cent. It may be increased by using larger conductors. Comparing 
this with continuous-current transmission on the series system, with 
the same weight of conductors, say, two of 7 5 sq. cm. section, and 
assuming an input voltage of 225,000 volts, there will be delivered 
420 amperes at 178 000 volts, i.e., an efficiency of 79 per cent., 
which falls to 65 per cent. on half-load. Again, the A.c. system 
would gain about 10 per cent. at the delivery point at full load, and 
15 per cent, at half-load, by the use of transformers in place of the 
machines required by the DC. series system, hence at half-load we 
may compare 82 per cent. etliciency in the A.C. system with 50 per 
cent. net efficiency in the D.C. system. At quarter-load the efficiency 
of the A.C. system is 69 per cent. compared with 48 per cent. for the 
D.C. system, and to this difference of 21 per cent. there may be 
added another 20 per cent. due to the elimination of the rotating 
machinery required by the D.C. system, 

Disadvantages of the Quarter-Ware System and Precautions 
Necessury.—The above results are excellent, and much better than 
would ordinarily be expected for the transmission of 75.000 Kw. 
over such small conductors for a distance of 750 miles. Nevertheless, 
the quarter-wave system has certain disadvantages and limitations 
which we may now proceed to discuss. 

(a) Marimum Line Vottage.—The firat point to be investigated 
is the nature of the pressure distribution along the transmission 
line. At full load the voltazes at the two ends are of the 


TABLE II.—PHASE VOLTAGE AT INTERMEDIATE POINTS ON 
QUARTER-WAVE LINE. 


Voltage at point considered, with power 


Distance from point of delivery. | factor. 


— — 1 — or 


Km. 100. 09. | os. 07 


| 
0 (delivery end) .. | 100,000 , 100.000 


100,000 | 100,000 


300 eus Li wee | 101,000 . 121,000 | 134,000 ! 145,000 
600 (mid-point) ... ... | 100,000 . 125,000 | 141,000 | 156,000 
800 er se 99.000 124,000 140.000 | 152,000 
1,200 (atation end)... . 106,000 . 115,000 | 126,000 | 142,600 


same order, but the question naturally arises whether excessive 
potentials may not be attained at intermediate points. The figures 
given in Table II show the phase pressures attained at intermediate 


points, when supplying full load (75,000 Kw.) at various power 
factors. 

At j-load the phase voltage does not exceed about 130,000 volta ; 
on light load the over-voltages disappear ; and on purely inductive 
loads they reappear, being of the same order as on full load when 
the current is 250 amperes. 

The star voltage between lines may rise to about 275,000 volta, 
which does not constitute a limiting factor, because it is obviously 
easier to insulate a line for 275.000 volts than it is to insulate 
transformers and switchgear for 225,000 volta, the latter being the 
normal requirement of the case considered. 

(b) Efect of Opening Circuit.—Suppose that the line be 
operating under full load, with a supply voltage of 113,000 volta, 
corresponding to a power factor of about 0'9, what will be the 
effect of opening the circuit suddenly at: the load end? It is 
assumed that the supply station is equipped with extra-rapid 
regulators, so that the current falls instantly from 295 amperes to 
265 amperes (see Table I), the works pressure being reduced 
simultaneously to 11,300 volta, i.e., to one-tenth of its full-load 
value. The pressure at the delivery end remains constant at 
100,000 volts, and the line being in resonance on open circuit, the 
pressure required at the station end would be zero but for the 
presence of resistance. 

Suppose, however, that the regulators in the supply station 
do not operate instantaneously. Instead of the 11.300 volta 
required to maintain 100.000 volts at the far end of the line, we 
shall then have 113,000 volta at the works, and we might expect 
the voltage at the far end to rise to 1,000,000 volta, This corres- 
ponds to the risk of infinitely high voltage in the D.C. series 
system should the line circuit be opened, but, as a matter of fact, 
there are in both cases circumstances which restrict these dangerous 
pressure rises. 

Let us consider how the load may be interrupted. At the 
delivery end of the line there is a transformer station which may 
be connected to the line through cut-outs operating after those en 
the low-tension side. Thus, when the latter open, the trana- 
formers remain connected to the line. The saturation of the trans- 
formers may be made auch that their no-load current ia 5 per cent. 
of the normal current, absorbing 5.000 K.v.A. for 100,000 K.v.A. 
full load, the induction being, say, 13.000 gauss, requiring 9 ampere- 
turns per cm. The current absorbed will then be 5,000 k. v. A/ 
(100 kv. x 3) = 167 amperes. 

If the terminal voltage be increased to 125,000 volts, or to 
135,000 volta, we have the following conditions: 


Terminal voltage ... ... 125,000 volts 135,000 volta 
Induction, in gauss 16,200 ,, 17,500 ,, 
Ampere-turn per cm. $us 60 „ 100 „ 
Current dés -— " 110 amperes 185 „ 
Kilovolt-a nperes ... 33,000 „ 55,500 „ 


These transformers are not of standard design, but there is no 
reason why they should not be built, using iron of very low 
hysteresis loss. 

We have seen that the over-voltage is suppressed with about 
250 amperes reactive at the delivery end, and if with 35 per cent. 
over-voltage we have already a current of 185 amperes, we shall not 
have voltages much above the latter. 

Again, supposing that 125,000 volta at the delivery end is 
obtained with 60 amperes in quadrature, there is required 23,700 
volta and 335 amperes at the station end. Similarly, 125,000 volts 
and 120 amperes in quadrature at the delivery end requires 44,500 
volts and 351 amperes at the station end; and 135,000 volts 
180 amperes in quadrature requires 66,800 volts, 410 amperes at the 
station. 

Thus, in order to produce a considerable over-voltage at the 
far end of the line, the current in quadrature rising rapidly with 
the voltage, it is necessary for the current to rise considerably at 
the station end, and this offers a good opportunity for the use of 
supplementary regulating gear or automatic cat-outs. 

Another case to be considered is that of total removal of load. 
including the reactive current, as in the case of line breakage near 
the delivery end. In this case also the current regulating devices 
at the station end prevent excessive voltage rise at the delivery end 
of the line. If these devices do not operate promptly, the delivered 
voltage cannot riae considerably without the current rising at the 
station end because, when the delivered current is zero, the input 
conditions for various voltages at the delivery end are as in 
Table III :— 

TABLE IIL.—INPuvT CONDITIONS FOR VARIOUS DELIVERY 
VOLTAGES ON OPEN CIRCUIT. 
Delivered 


Input, Station Input, 
voltuge. amperes, voltage. KW, 
100,000 iy 265 11,300 9.000 
125,000 iu 331 14.100 14,000 
135,000 .. 359 15,300 16,500 


Even in this case where the transformer losses have not to be 
considered (the break being on the station side thereof) the power 
absorbed by the line increases rapidly with the delivered voltage, 
and the current input rises sufficiently to ensure that the station 
regulators or cut-outs come into action. 

The rapid increase in the power absorbed by the line and dis- 
persed by radiation at increased pressures must not be overlooked. 
Electrolytic aud lead oxide lightning arresters have both the 
property of absorbing an amount of power which increases rap'dly 
with voltage once the latter exceeds a critical value By dia- 
tributing such arrestera along the line, the latter is protected 
against lightning as well as over-voltages, 


(To be continued.) 
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NEW ELECTRICAL DEVICES, 


FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved: devices and apparatus, which will be published 
if considered of sufficient interest, 


A Simple Time-Checking System. 


The device described below was in uge in one of the large 
French works during the war, and was employed in that 
particular instance for checking the total time, each day, 
during which the individual units of a number of cold draw- 
benches were actually operating. l 

The sketch (fig. 1) shows, diagrammatically, one unit of 
the time-checking apparatus which consisted of the following 


Fig. 1.—A SIMPLE TIME-CHECKING SYSTEM. 


parts: A is an ordinary cheap clock fitted with a pendulum 
B, and is situated in the foreman's or shop manager's office; 
C is un electromagnet, energised by a battery D, and E is 
a contact maker, completing and maintaining the battery 
991 when the draw-bench is tight, i. e., doing its 
work: ` 

The operation is very simple. The electro-magnet c is set 
with its poles almost touching the pendulum rod at the end 
of its swing. Now if the contact maker E cìoses the circuit 
the magnet will be energised and hold the pendulum just 
eo long as E makes contact, thus stopping the clock; when 
E breaks circuit the pendulum is released, and the clock runs 
normally until again stopped by E closing. The contact maker 
E is fitted on the draw bench so that when the chain is tight 
E makes contact, and the clock is stopped; directly the chain 
slackens E breaks circuit, and the pendulum is released. Each 
draw beneh is furnished with a contact, and each has its 
corresponding clock in the foreman's office. Every morning 
the clocks are set to the correct time, and at the end of the 
day each will have lost to the extent of the time during which 
its draw bench has been in actual operation. 

The system can, of course, be applied to any kind of 
machinery, and enables an accurate record to be kept of 
intermittent operations on a number of similar machines. 


The Watt Motor. 


Much interest was shown in the demonstrations given re- 
cently at Faraday House, London, by THe Watr Motor Co., of 
Premier House, 150, Southampton Row, W. C. 1, of a motor, 
fig. 2, having a squirrel-cage rotor that will start with almost 
a full load with a starting current of only 40 to 50 per cent. 
above the normal current. It may be constructed for single or 
polyphase currents, for various specds, voltages, and periodici- 
hes, and at present in sizes of from 1 to 7.5 H.P. The motor is 
simply started by means of a star-delta switch on the stator 
frame, which at the same time takes the place of the com- 
monly-used knife switch. No starting resistance is used. 
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Fia. 2.—Tne Warr MOTOR. 


Thus attendance becomes easier as no starting or regulating 
“vices are necessary. The absence of slip rings and bush gear 


aids in the elimination of running troubles, and reduces 
maintenance costs and the fire risk. Space is also economised, 
due to a squirrel-cage motor being from 15 to 20 per cent. 
shorter than a corresponding slip-ring machine. Particulars 
of the motor tested are: 7.5 H.P.; 1,420 R. P. M.; 380 volts; 
squirrel-cage rotor; 50 cycles, 3-phase. 
The results of efficiency tests are set out below :— 
B. H.. nee 15 5'63 3°75 1°87 Nil. 
Amps. ... se. 419 93 70 52 3°9 
Power factor ... UR6 0˙82 013 0754 0:22 
R. P. M. aos 1415 1440 1455 1472 1497 
Slip ... isa DT 40 30 1˙9 032 
Efficiency 7  ... 83 85 84 75 Nil. 
The testing pressure was approximately 390 volts, and the 
current taken by the motor with the switch in the first posi- 
tion was about 15 amps., while with the rotor locked it was 
about 18 amps. The torque at standstill position was 22.9 1b., 
or about 83 per cent. of the full-load torqne. 


A New Telephone Receiver. 


Our illustration, fig. 3, which we reproduce from the T. & T. 
Age, shows a cross sectional view of an automatic receiver for 
manual telephone systems, that has been invented by Mr. 
E. E. Ries, of New York. The receiver is about the same 
width, but only half as long, as the ordnary standard disk 
set receiver, and the novelty is that the receiver is not used to 
close the signaliing circuit. The Ries receiver has a self- 
contained switching element which renders switching gear 
inside the telephone stand unnecessary. The received does 
not need to be hung on a hook, but may be set on a desk 
anywhere within reach of the user. In the centre in a sealed 
cup-like receptacle is a deposit of mercury; when the receiver 
is lifted and moved toward the ear of the user the mercury 
falls in a direction so that it effects a momentary electrical 


Fia. 3.—A New TELEPHONE RECEIVER. 


contact between the metal of the cup and a contact disk, 
shown just above the mercury in the illustration. The closing 
of this contact accomplishes the same purpose as does the 
switch-hook in a standard desk sct; that is, it closes the 
signalling circuit which attracts the attention of the operator 
at central. Should the operator not respond promptly, when 
this receiver is used, it is not necessary to ‘juggle ’’ a switch- 
hook, but only to tilt the receiver slightly so that the column of 
mercury may once more make a momentary contact. The use 
of a receiver of this type does away with switch-hook troubles. 
and as the quantity of mercury employed is sufficient to in all 
cases insure proper contact between the points to he con- 
nected, it would seem that the operation of the signalling 
circuit is at all times positive, and the contact of sufficient 
duration to give a positive signal. One difficulty with the 
ewitch-hook is that the average telephone user. not under- 
standing the necessity for reasonably prolonged contact, 
operates the hook too rapidly to permit the lamp at central 
to light up. Also. it is evident that the entire list of service 
defects, resulting from users failing to restore receivers to the 
hooks when finished talking, are avoided by the use of the 
Ries receiver. The receiver is so designed that no matter how 
it may be set down on a table or desk it will automatically 
assume an upright position, thereby disconnecting the signal- 
ling circuit to the exchange. 


‘versazione, not the soirée. 
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REVIEWS, 


D. Se., LL.D., F.R.S. His Life 
and Letters. By JANE SMEAL THOMPSON and HELEN G. 
THOMSON, B.Sc. London: T. Fisher Unwin, Ltd. Pp. 
ix 372; 13 illustrations. Price 21s. net. 


The many students and workers in various paths of science 
who have had the privilege of passing under the genial guid- 
ance of Silvanus Thompson will welcome the glimpse that is 
afforded by his wife and second daughter, in this book, of his 
upbringing, home life, and manifold activities in other direc- 
tions than those in w hich they themselves came in contact with 
him. The authors are conscious of their difficulty, because of 
their nearness to him, in seeing the man in his true perspec- 
tive; how much more difficult then must it be for those to do 
eo who encountered but one or two facets of this many-sided 
crystal.” 

Most of us who knew ''the Doctor (as he was always 
called) encountered him at the most inipressionable period of 
our lives, and at the very outset of our professional careers. 
His wealth of knowledge and his enormous activity provided a 
splendid example, while the intluence of his personal character 
and of his genial wisdom has ehone as a guiding light through- 
out the lives of inany who have never had the opportunity of 
acknowledging the fact. 

Born a Quaker, married to a Quaker, and regarded ag a 
prophet among them to the end of his davs, the Doctor was a 
truly Christian gentleman—upright and honourable, yet free 
from any narrowminded bigotry. He loved music, was a 
talented painter, occasionally wrote verse which contained evi- 
dence of real poetic feeling, and was a master of lucid English, 
both as lecturer and as writer. 

His career as a teacher of science began at University Col- 
lege, Bristol, in 1876; but in 1885 he became principal of, and 


Silvanus Phillips e 


professor of physics in, the City and Guilds of London In- 


stitute's Technical College at Finsbury, and it was in this 
5 that he did his best work and will be chiefly remem- 
ere 

The list of bis printed books, papers, addresses, and com- 
munications to socicties extending over 40 years, fills nearly 
ten pages of the '' Life”; and of these there is no doubt. that 
his Elementary Lessons in Electricity and Magnetism,” fre- 
quently referred to in lectures as “this little red book of 
mine,” was the most widely known. This was first published 
in 1881 and was many times revised, the last occasion being in 
1914. Of contemporary reviews, that which appeared in 
Nature from the pen of Sir Oliver Lodge seems to have been 
the only one which pointed out a tendency to dogmatise, which 
we afterwards came to regard as characteristic. 

He had a habit of putting forward a theory in such con- 
vincing form that it came to be accepted as gospel by his 
students. Thus he announced that many persons, including 
himself, were disposed to regard electricity as identical with 
the luminiferous ether—and now, if we are to believe Einstein, 
the luminiferous ether is simply ‘not there. 

We find the chronological method adopted a little difficult, 
for it is not always possible, without turning back a few pages, 
to tell what year is being referred to. It is probably best, in 
writing the biography of one who has been active in many 
directions, to pursue one branch of activity from the beginning 
to the end, but every reference to a date should contain the 
year, and a marginal note showing the year that is being 
written about facilitates reference inimensely. 

Thompson was always an attractive speaker at the Institu- 
tion of Electrical Engineers, though oceasionally his forceful 
manner of speaking made him appear more dogmatic than may 
have been his intention. At least one student committed him- 
self in an examination to the statement that no ordinary 
flexible conductor for an electric lamp would stand 190 volts, 
because the impression gained from the Doctor's contribution 
to a discussion on a paper on 200-volt lamps by the late Gustav 
Byng was that a pressure of 50 volts was much better, and 
anything over 100 was dangerous. 

There are one or two inaccuracies in the book, which should 
be removed from any future edition. Mrs. Ayrton was not 
elected as, and she is not now, an honorary member of the 
Institution of Electrical Engineers. The list shows her as an 
ordinary member who has compounded for her annual subscrip- 
tion. Lord Kelvin was not the first, nor was he at any time 
the only, honorary member. It is true that the statement that 
he was the first purports to be drawn from a letter of his own 
(p. 281), but this is phrased in a curiously misleading manner. 
Until 1899 the I.E.E. for some reason debarred itself from con- 
ferring the distinction of honorary membership upon persons 
who were still in active practice. Of those who had rctired, 
Adolphe Cochery had been so honoured in 1881, and Henry 
Wilde in 1898, and both were living in 1899. Kelvin was the 
first to be elected under the new rules, which removed this 
illogical disability. and Swan, afterwards Sir Joseph Swan. 
was the second. The evening reception of the Institution and 
of the Finsbury Technical College has always been the con- 
Professor Miles Walker is not at 
the University of Manchester (p. 91), but at the Manchester 
Municipal College of Technology. Von Hefner-Alteneck (p. 171) 
was not two men, but one. Dr. Walmsley (p. 136) has only 
one e in his name: “bracketed ° (p. 19) has only one t; 
Reichsanstalt (p. 121) is generally written as one word; Albe- 
marle (p. 156) has only one r; Elihu Thomson (p. 170) is given 


wrongly as Thompson. The Junior Institution of Engineers 
was formerly the Institution of Junior Engineers (p. 102). The 
judgment of Lord Justice North (p. 117) in the telephone case 
was not that ''every surface which can vibrate is a 
diaphragm," but that a diaphragm is something which 
separates something from something else.” 

The work which Thompson did at Finsbury is worthy of more 
generous commemoration than it appears likely to get. The 
College is not ideally situated, and for many years was inade- 
quately equipped. The absence of corporate feeling among the 
students (p. 132) (in which respect it differs from many of the 
later polytechnics) and the apparently moribund condition of 
the Old Students’ Association are undoubtedly in some measure 
due to the lack of any common-rooin or opportunity for the 
students to mingle together out of working hours. The college 
authorities declined to afford a suitable situation for any memo- 
rial to be erected there, and it now appears from the papers 
that the end of the College itself is in sight. The only 
memorial now existing or, apparently, contemplated, is that 
his library has been purchased and presented to the I.E.E. to 
be preserved intact as the Thompson library. There » or will 
be, a bust of the Doctor in the library. 

There seems little doubt that Thompson's views on | national 
and international matters, particularly on the eubject of the 
Boer war, were not popular in official quarters. Hence he 
received no knighthood, no distinction at the hands of the 
State, and was not elected to the principalship of London 
University, which post was given by the Government of the 
time (1901) to Professor Arthur Rücker, M.P. 

Sir William Ramsay, who had unsuccessfully applied for the 
headship at Finsbury when Thompson secured it, was the 
recipient of many official honours; and after his death the col- 
lection of a large sum of money for the foundation of research 
echolarships to his memory was embarked upon. The endow- 
ment of Thompson Memorial Scholarships was discussed to 
some extent, but found little favour, there being apprehen- 
sions in some quarters that “ scholarships were going to be 
overdone." But it is not even now too late, and eurely the 
best commemoration of a teacher 18 to extend his activities to 
future generations. 

Of the 13 illustrations in the ''Life," the one which gives 
the truest impression of the Doctor's never-failing geniality is 
that at p. 352, where he ijs shown in the company of his ‘first 
grandchild. 


Wireless Telegraphy. 
201 figs. 
78. 6d. net. 


The success attained by the first edition of this book, which 
was printed five times in as many years, is the best evidence 
that could be offered as to the value of the treatise. In its 
eecond edition the book is revised and enlarged to cover modern 
practice, and the author has again succeeded in producing a 
volume which should just meet the requirements of seafaring 
operators and of students preparing for the P.M.G. certificates 
in radio-telegraphy. A considerable number of fresh diagrams 
have been added (the clearness of these has always been an 
excellent feature of the book), the notes on the Marconi svs- 
tem have been materially extended, and a very useful glossary 
has been added. The book remains one for the practical man, 
entirely free from mathematics, excepting the simple funda- 
mental formula which must be introduced. Operating prin- 
ciples and constructional details are explained clearly, simply. 
and in such manner that the reader can proceed from this book 
to the etudy of any more advanced treatise without having to 
‘unlearn ” anything. 

The introductory chapter deals very well with the funda- 
mental quantities and phenomena of capacity, inductance, elec- 
trical oscillations, waves and resonance. The treatment given 
brings one, with very satisfactory promptitude, to the con- 
sideration and comprehension of transmitting circuits and 
equipment. Receiving circuits are then discussed, and ìt is 
quite remarkable in these introductory chapters how the author 
eliminates tedious elementary matter whilst still catering for 
the needs and limitations of the student who has little or no 
previous knowledge of electricity. For instance, it 1s no mean 
accomplishment to deseribe clearly the construction and prin- 
ciple of operation of ammeters, voltmeters, wattmeters and 
frequency meters all in half a dozen pages. 

All the main types of detectors are described in Chapter IV. 
their characteristics being clearly explained, together with their 
circuits and the adjustments required. Miscellaneous receiving 
apparatus—the testing buzzer. shunted buzzer, telephone relay. 
and variometer—are discussed in the next chapter. The use of 
the vacuum valve as a detector and as an amplifier is ex- 
plained clearly and in sufficient detail for the present needs of 
the average operator: it is probable, however. that one or more 
entire chapters will have to be devoted to the three-electrode 
tube and its applications in the next edition. 

The next half dozen chapters provide a verv useful deserip- 
tion of the equipment and operation of the Marconi, Poulsen, 


By W. H. Marchant. 305 pages. 
London : Sir Isaac Pitman & Sons, Ltd. Price 


Telefunken, and Tepel systems, the Goldschmidt high- 
frequency alternator, and portable installations and small 
power sets. With one or two unimportant exceptions, the 


illustrations and wiring diagrams are particularly clear. and 
the reader will find that these chapters give him an excellent 
survey of the various systems. Similarly, the last five chap- 
ters provide an excellent treatment of radio-measurements, 
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wiring diagrams, regulations and instructions, abbreviations 
and codes, and the localisation of faults. 

The chapter on measurements covers the principles and 
apparatus employed and the calculations involved in measur- 
ing capacities, insulation resistance, wave lengths, induct- 
ances, coupling and resonance, strength of received signals, 
and so on. The operator should have no difficulty in under- 
etanding and applying all the methods described. The chap- 
ters on wiring diagrams and their interpretation; regulations 
and instructions for ships and stations licensed by the Post- 
master-General; and abbreviations and codes, call for no 
special comment save that they are arranged conveniently for 
reference. The final chapter on fault localisation is, of course, 
very important, and the „ laid down should lead to 
the speedy detection and correction of any probable fault. 
The author need have no fear that the success of his hand- 
book will not be continued. 


Wireless Telgraphy and Telephony. First Principles, Present 
Practice and Testing. By H. M. Dowsett, M. I. E. E., 
F. Ph. Soc. Lon., M. I. Rad. E. 331 pages; 306 figs. Lon- 
don: The Wireless Press, Ltd. Price 9s. net. 


The author of the present book is the joint author with 
Mr. J. C. Hawkhead of the Handbook of Technical Instruc- 
tions for Wireless Telegraphists, which is no doubt well 
known to all our readers who are engaged in wireless tele- 
graphy. In that book is given a description of the construc- 
tion and action of the various commercial sets of apparatus 
produced by the Marconi Company, sufficiently detailed to 
enable the operator to work and adjust the gear under his 
charge. The present book is more theoretical. It describes, 
as fully as possible in the space available, the fundamental 
physical phenomena on which wireless telegraphy is based, 
and, without going too far into mere operating details, gives 
an up-to-date account of the utilisation of these phenomena 
In wireless practice. A considerable portion of the book is 
devoted to useful descriptions of methods by which the various 
measurements and tests necessary in wireless telegraphy are 
carried out. 

The first chapter is devoted to a short account of the work 
on atomic structure and the nature of electricity, which has 
been carried out in recent years by J. J. Thomson, Rutherford, 
and other scientists. The subject of the next chapter is described 
48 Phase displacement effects in elementary circuits." In 
this chapter are discussed the effects produced by inductance 
and capacity in alternating current circuits, the effects of phase 
alterations on the alternator generating the current, the theory 
of the transformer, with special reference to its use in wireless 
telegraphy, and a brief account of the use of vector diagrams 
in alternating current problems. The third chapter deals with 
the spark discharge, and discusses the theory of the ordinary 
spark transmitter, the Marconi synchronous disk discharger, 
and the quenched gap. 

In the fourth chapter brief descriptions are given of the 
high-frequency alternators of Duddell, Alexanderson, the 
Societé Francaise Radio-Electrique, and Goldschmidt, the fre- 
quency Increasing devices of Vallauri and Joly, and the '' timed 
Spark" system of the Marconi Company. Then follows an 
account, of the theory of the Poulsen arc, with a short descrip- 
tion of actual Poulsen arc transmitters. 

The fifth chapter is devoted to a description of the effects 
due to the emission of electrons from heated metals, and the 
Practical application of these effects in the design of the three- 
electrode valves so largely used at the present day for sensitive 
receiving apparatus, and for the generation of continuous 


Waves tor ordinary wireless telegraphy and for wireless tele- 
Ru Descriptions are given of some sets of apparatus re- 
cently i 


ph produced by the Marconi Company for wireless tele- 
ony. 
The following chapter deals with high-speed wireless tele- 
"raphy. The system of transmission using a high-tension 
switch controlled by a Creed air engine onerated from a Wheat- 
Stone transmitter is described, followed bv an account of the 
methods of receiving high-speed signals either on a dictaphone 
record or photographically by means of an Einthoven string 
galvanometer, : 

e remainder of the book is occupied with methods of 
measurement and testing. In Chapter VII is given a fairly. 
11 account of current and electromotive force measuring ap- 
aude Chapter VIII deals with resistance measurements, 
xe Ing descriptions of the portable resistance measuring in. 
Cha s known as the Ducter " and the“ Megger," and 
ae X with the measurement of the low and high fre- 

nu capacity of ordinary condensers and of wireless aerials. 
uk hup Capi are given methods for measuring induct- 
one pee Ba and at high frequencies, and in the following 
that of a t or the Measurement of frequencies, ranging from 
oscillation rotating Piece of machinery to that of the electric 

Chapte 1 wireless telegraphy. l 
tric 055 "n 18 devoted to the measurement of the dielec- 
electrical f materials, the testing of the insulation of 
to resist irs Ines and condensers, the designing of insulators 

whi voltages, and the methods by which they are 
Phenomena of d Chapter XIII is given an account of the 
or measurin hee: and a description of the methods used 

e final i i decrement of wireless telegraph circuits. 

chapter deals with the measurement of the direction 


stei 


and position of transmitting stations, and of the intensity of 
received signals, 

It will be seen from the foregoing brief summary of its con- 
tents that the book under review covers in a very complete 
manner what may be described as the more theoretical side 
of practical wireless telegraphy. It is very fully illustrated, 
and although some of the reproductions of photographs of 
apparatus and machinery are not very clear, the diagrams are 
excellent. The book is well printed on good paper, and we are 
sure that it will be found of great use to those readers who, 
without the advanced mathematical knowledge necessary to 
read the more abstruse books on wireless telegra hy, yet desire 
to continue their studies of the subject beyond the stage neces- 
sary to enable them merely to handle the ear, without having 


a clear idea of the functions of the different pieces of ap- 
paratus concerned. ` 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


Compiled expressly fof this journal by Messrs. Serton-Jones, O'DziL AND 
STEPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


20,354. Membraneous transmitter for subaqueous signals." Signal Ges. 
July 10th. (Germany, March 13th, 1915.) 


20.355. Subinarine sound-receiving devices.“ Signal Ges. july 10th. 
(Germany, September 8th, 1915.) 

20,356. '' Transmitting and receiving devices for subaqueous sound waves." 
Signal Ges. July 10th. (Germany, April 4th, 1916.) . 

20,357. '' Sound producing or receiving devices." Signal Ges. July 10th. 
(Germany, June 5th, 1917.) 

20,358. “ Sending or receiving device for subaqucous sound waves." Signal 
Ges. July 10th. (Germany, September 17th, 1917.) 

20,359. '' Sound producing or sound receiving devices.” Signal Ges. July 
10th. (Germany, February 22nd, 1918.) 

20,360. '' Subaqueous sound producer or receiver." Signal Ges. July 10th. 
(Germany, July llth, 1918.) 

20.361. Sound-transmitting arrangement.“ Signal Ges. july 10th. 
(Germany, April 14th, 1919.) 

20,362. “ Sound producers and receivers." Signal Ges. July 10th. (Ger- 
many, July 31st, 1919.) 

20,363. “Sound producers and receivers." Signal Ges. July 10th. (Ger- 
many, August 4th, 1919.) 

20,364. '' Receiving device for submarine sound signals." Signal Ges. 
July 10th. (Germany, August 10th, 1917.) 

20,365. '' Listening devices." Signal Ges. July 10th. (Germany, March 
30th, 1917.) 

90,369. Device for ascertaining direction of sound waves." Signal Ges. 
July 10th. (Germany, May 29th, 1915.) 

20.370. Electro-magnetic vibratory devices." Signal Ges. July 10th. 
(Germany, July 12th, 1915.) 

20,371. Sound receivers." Signal Ges. July 10th. (Germany, November 
29th, 1915.) 

20,372. ''Sound apparatus." Signal Ges. July 10th. (Germany, February 
17th, 1916.) 
dons qoid Sound apparatus." Signal Ges. July 10th. (Germany, March 
5th, : 

20.374. Sound-signalling device.“ Signal Ges. July 10th. (Germany, 
March 3rd, 1917.) 

20,375. ''Subaqueous sound producers and receivers.” Signal Ges. July 
10th. (Germany, November 5th, 1917.) 

20.376. Direction finder for sound waves." Signal Ges. July 10th. 
(Germany, July 10th, 1915.) 

20.399. Multiplex telephony.” Ges. für Drahtlose Telegraphic. July 10th. 
(Germany, May 27th, 1919.) 

20, 00. Thermionic tube electro-magnetic wave generating arrangements.“ 
Ges. für Drahtlose lelegraphie. July 10th. (Germany, October 25th, 1918.) 
20, 01. Generation of high-frequency currents." Ges. fur Drahtlose Tele- 
graphie. July 10th. (Germany, January 19th, 1915.) 

20,402. '' Thermionic tube electro-magnetic wave generating arrangements.” 
Ges. für Drahtlose Teleyraphie. July 10th. (Germany, September 9th, 1918.) 
20,404. Electrodes for searchlights." Optische Anstalt C.P. Goerz Akt.- 
Ges, July 10th. (Germany, September 19th, 1918.) 

20,405. ‘ Electrodes for searchlights.“ Optische Anstalt C. P. Goerz Akt.- 
Ges. July 10th. (Germany, September 24th, 1918.) 

20,406. ‘Arc lamps for searchlights." Optische Anstalt C. P. Goerz 
Akt.-Ges. July 10th. (Germany, October láth, 1918.) 

20.408. Electric are lamps." Optische Anstalt C. P, Goerz Akti.-Ges. 
July 10th. (Germany, June IIth, 1919.) 

20,414. '' Electro-magnetic tension devices.“ F. Krupp Akt.-Ges. July 
10th. (Germany, June 23rd, 1919.) 
20,415. Electric resistance connections." F. Krupp Akt.Ges. July 1th. 
(Germany, November 21st, 1918.) l l l 
20,426. Adjustable ignition means for combustion engines.” D. J. 
Pickee, July 10th. (Germany, August I6th, 1919.) g i 
20,431. “Using dynamo of vehicle as speed indicator.“ R. Gauthier and 
Co. July 10th. (France, April 26th, 1919.) 

20,440. “ Electrical annunciator, &c." G. Schmidt and Boker Co. July 
l0th. (Germany, March 27th, 1918.) 

30,441. “Electric heaters, &c." Majestic Electric Development Co. July 
th, (United States, December 26th, 1917.) 

20,465. '' Electric accumulators.” G. Fromont. July loth. (France, Sep- 
tember 2lst, 1916.) 

20,466. '' Electric accumulators.” G, Fromont. July lot. | 

20,498. © Cathode generators." Ges. fur Drahtlose Jelegraphie. July 10th. 
(Germany, September 9th, 1918.) 7 

90,499. “Conducting «oils." Ges. fur Drahtlose Telegraphic. July 10th. 
sermany, March 4th, 1918.) 
1 “ Production of oscillations by cathode tubes." Ges. fur Drahtlose 
Telegraphic. July l0th. (Germany, April 30th, 1919.) 
505. lectric vehicles." C. Conradty. July 10th. 

20.505. Bow eo il e 

ermany, June 17th, 1918. . . 
A. 55 pieces for bow collectors." ©. Conradty. July 10th. 
(Germany, September Ist, 1915.) tans n -— 
20,507. “Antenna systems for receiving eiectric ipn Ges. für Draht- 
lose Telegraphic. July 10th. (Germany, June ph: 1 ! 9 ae 
90,508. ''Bow collectors for electric railways. C. Conradty. July 10th. 

7 il 28th, 1916.) : 

3 lights, &c.“ Diamond Electric Specialities Corporatios. 
July 10th. (United States, May end, 1918.) 
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90,536. “ Purification of service air for compressors, turbo-dynamos, &c." 
Deutsche Luftfilter-Bauges. July lOth. (Germany, July 28th, 1915.) 

90,552. “ Oscillating watt-hour meters.” Körting & Mathiesen  Akt.-Ges. 
July 10th. (Germany, June 9th, 1915.) 

90,562. Spark plugs." Champion Ignition Co. July 10th. (United States, 
November 22nd, 1917.) 

20,563. “ Spark plugs." Champion Ignition Co. July 10th. (United States, 
September 25th, 1918.) 

20,573. Process for regenerating energy in direct-current electric motors." 
Constructions Electriques de Belgique Soc. Anon. July 10th. (Belgium, 
June 7th, 1919.) 

20,574. Contact finger for rheostats, &c." Constructions Electriques de 
Belgique Soc. Anon. July 10th. (Belgium, April 2nd, 1919.) 

20,580. *“ Driving systems for. alternate-current meters." Dr. P. Meyer 
Akt.-Ges. July 10th. (Germany, June 12th, 1919.) 

20,588. Electric induction furnaces." W. Grundhofer. July 10th. (Ger- 
many, January 21st, 1918.) 

20,600. “ Spark plug." Champion Ignition Co. July 10th. (United States, 
March 3rd, 1917.) 

20,613. '' Ground connections for wireless stations." R. Goldschmidt. July 
10th. (Germany, November 8th, 1917.) 

20,617. Ground connections for wireless stations.” 
July 10th. (Germany, March 22nd, 1917.) . 

20,632. Apparatus for rhythmically influencing electric waves produced 
by cathode tubes." Dr. E. F. Huth Ges. July 10th. (Germany, Apri! 3rd, 


1919.) aa 
634. Method of connection for producing oscillations with vacuum 


20, k 
tubes.” Dr. E. F. Huth Ges. July 10th. (Germany, September 27th, 1917.) 
20,635. Service arrangement for transmitting stations." Dr. E. F. Huth 
Ges: July 10th. (Germany, September 8th, 1916.) 


R. Goldschmidt. 


20,636. ''Coin-freed meter for electricity, gas, water, &c." Allgemeine 
Elektricitats Ges. July 10th. (Germany, July 13th, 1917.) 
20,655. “ Multiple electric fuses.” Neue Industrie Werke. July 10th. 


(Germany, December 23rd, 1914.) 

20,662. '' Arrangement for reception of electrical waves.” 
Ges. July 10th. (Germany, April 26th, 1919.) 

90,667. “ Process for distribution of light of electric lamps.” 
Dr. C. Killing, Westfalische Gaslühlicht Fabrik. July 10th. 
December 4th, 1915.) 

20,676. “ Dynamo electric machines." F. H. Schroeder. July 10th. 

20,688. Production of electric carbons.” Dynamobirsten-Fabrik Nürn- 


Dr. E. F. Huth 


F. W. and 
(Germany, 


berg-Reichelsdorí Schmidthammer & Magnus. July 10th. (Germany, March 
20th, 1918.) 

20,701/2. “ Machines for manufacture of electric lamps." H. S. Irwin. 
July 10th 


20,710. E Sparking plugs." Soc. Internationale pour l'Exploitation de la 
Bougie Sol. July 10th. (France March Sth, 1918.) 

90,717. “ Sparking plugs." Soc. Internationale pour l'Exploitation de la 
Bougie Sol. July 10th. rande July 15th, 1919.) 

20,723. “ Interrupting devices for sparking apparatus." R. Bosch Akt.-Ges. 
July 10th. (Germany, fune lst, 1918.) 

20,738. Electric switches“. P. Aufranc. July 10th. (France, July lith, 


1919. 
20.739. “ Holders, &c., for electric lamps." Bamberger, Leroi & Co., and 


K. Gutmann. July 10th. (Germany, February 14th, 1919.) 
* Electric advertising signs." O. Fehler. July 10th. 


June 6th, 1918.) 
“ Continuously renewable cathode for anode surface." M. F. L. A 


(Germany, 


30,755 
Aymard. July 10th. 

20,756. *' Electrolytic cell." M. F. L. A. Aymard. July 10th. 

20,761. Adjustable ignition means for combustion engines." D. J. 
Pickee. July 10th. (Germany, February 16th, 1918.) 


20.782. Thermionic valves." H. Morris Airey, A. K. Macrorie, S. R. 
Mullard, and G. Shearing. Juiy 10th. 

20.783. Use of multiple seals with silica valves, &c." H. Morris Airey, 
A. K. Macrorie, S. R. Mullard, and G. Shearing. July 10th. 

20.784. Insulation and support of valve electrodes.“ H. Morris Airey, 
A. K. Macrorie, S. R. Muflard, and G. Shearing. July 10th. 

20,807. Electro magnetic wave signalling systems." M. Latour. July 
10th. (France, December 16th, 1918.) 

20.808. Electro- magnetic direction finding systems.“ M. Latour. July 
10th. (France, December 7th, 1918.) 

20,809. '' Receiving arrangement for reception of electro-magnetic waves. 
M. C. A. Latour. July 10th. (Prance, October 27th, 1916.5 

20.810. ''Inductances." M. Latour. July 10th. (France, December 12th, 
1918.) 

20,811. “Telegraphic systems." M. Latour. July 10th. 

20,814. Electromagnetic wave-receiving systems," Soc. Francaise Radio- 
Electrique. July 10th. (France, November 3lst, 1916.) 

20,815. Wireless telegraphy.” Soc. Francaise Radio-Electrique. July 10th. 
(France, October 26th, 1916.) 

20,817. '' Electrically-driven vehicles." Hansa-Lloyd Werke Akt.-Ges. July 
Wth. (Germany, July 3rd, 1919.) 

20,819. Railway signalling apparatus.” J. Bethenod. July 10th. (Frence. 
May 3rd, 1919.) 

90,824. “ Electric contact device.” Ges. fur Nautische Instrumente. July 
10th. (Germany, May llth, 1916.) 

20.829. Electric connecting device for floating or submarine vessels. ` 
Neufeldt & Kuhnke. July 10th. (Germany, July 21st, 1916.) 

29,831.—'* Circuit arrangements of automatic telephone exchanges." Ges, 
fur Elektromechanische Telephon apparate. July 10th. (Germany, January 


10th, 1914.) 
20,832. Sending device for subaqueous sound signals." Signal Ges. Tuly 


10th. (Germany, l'ebruary 6th, 1915.) 

20,833. Submarine sound-signalling apparatus.“ 
(Germany, March 18th, 1916.) 

20,834. ‘Signal transmitting devices." Signal Ges. July 10th. 
September 25th, 1917.) 

20.835. Sound transmitting installations," Signal Ges. July 10th. (Ger- 
many, October Ist, 1917.) 

20,836. *“ Electromagnetic sound producers and receivers.“ 
July 10th. (Germany, August 14th, 1918.) 

90.837. “ Device for adjusting degree: of coupling in sound apparatus." 
Signal Ges. July 10th. (Germany, Auguet 16th, 1918.) 

20.838. *' Electro-magnetic «sound apparatus.“ Signal Ges. 
(Germany, November Ist, 1918.) 

90.839. „ Electro-magnetic Sound apparatus.“ Signal Ges. July 10th. 
(Germany, November 18th, 1918.) 


Signal Ges. July 10th. 


(Germany, 


Signal Ges. 


July 10th. 


20.840. '' Devices for assisting navigation." Signal Ges. July 10th. (Ger- 
many, December 27th, 1918.) l 

20,842. “ Sound signalling "device." Signal Ges. July l0th. (Germany, 
April 27th, 1917.) 

20,845. “ Electro-magnetic sound producers and receivers.“ Signal Ges. 


July 10th. (Germany, January 20th, 1919.) 

20,846. Signal transmitting devices." Signal Ges. July 10th. (Germany, 
September 25th, 1917.) 

20.847. Reception of submarine sound signals.“ 
(Germany, January 25th, 1917.) 


Signal Ges. July 10th. 


20,848. Submarine sound signalling." Signal Ges. July 10th. (Ger. 
many, October lst, 1915.) 

20.849. '' Submarine sound transmitter. Signal Ges. July 10th. (Germany, 
May 3rd, 1918.) 

20,850. Receiving device for submarine sound signals." Signal Ges. 
July 10th. (Germany, May 19th, 1917.) 

20,862. Keyboard telegraph transmitter." J. Gell. July Ich. 

20,863. '' Telegraph receiving instrument." J. Gell. July 12th. 

20,865. Electric furnaces.” B. A. Pilkington. July 12th. 

30,877. “Receiving circuits for wireless telegraphy.” H. J. J. M. de 
Regnauld de Beilescize. July 12th. poss : 
20,878. ''Electro-magnetic wave receiving systems.“ H. J. J. M. d 
Regnauld de Bellescize. July 12th. 

30,879. *“ Railway, &c., signalling systems." J. 
(France, December 20th, 1919.) . 
20,880. ''Electro-magnetic wave signalling systems." J. Bethenod. July 
12th. (France.) 

90,881. “ Railway, &c., signalling systems." J. Bethenod. 
(France, April 28th, 1919.) 

20,882. " Generator of electric oscillations." Ges. für Drahtlose Tele 
graphie. July 12th. (Germany, August 7th, 1917.) 

20,883. Electro-magnetic wave-receivin arrangements." Ges. für Draht- 
lose Telegraphie. July 12th. (Germany, February 8th, 1916.) 

20,890. Secret telegraphic, telautographic, telephotographic, wire, or wire- 
less transmission systems." E. Belin. Ju 12th. (France.) 

20.8901. Thermionic tube relay arrangements.“ M. Latour. 
(France.) 

20.892. Electrical systems involving three electrode thermionic tube 


Bethenod. July 12:5. 


July 12th. 


July 12t^. 


elements." M. Latour. July 12th. (France, December 16th, 1918.) 
90,893. '' Thermionic tube element arrangement." M. Latour. July 12th. 
(France.) 


90,894. “ Telegraphic communication systems." M. Latour. July 22th. 
(France.) 

20,912. Electric cable attachment.“ 
and C. B. Wardman. July 12th. 

20,916. “ Automatic, &c., telephone systems." D. A. Christian and Siemens 
Bros. & Co. July 12th. 

20,919. “ Paper insulated wire.“ V. Planer. July 12th. (Germany, Juy 
24th, 1917.) 

90,920. ''Paper band covering for electric wires." V. Planer. 
(Germany, October l5th, 1917.) 

20,921. “ Power line for indoor wiring." V. Planer. July 12th. (Austria, 
November 13th, 1916.) 

20,924. Energy translation connection by vacuum tubes." Dr. E. F. 
Huth Ges. July 12th. (Germany, October 19th, 1918.) 

20.927. Mono telephones." E. Rumpler. July 12th. 
ber, 15th, 1917.) 

20,928. “ Installation for operation of Röntgen tubes.” S. Loewe. July 
12th. (Germany, March Sth, 1919.) 

20,999. “ Arrangement of connections for generating and receiving clec- 
1917 vibrations. Dr. E. F. Huth Ges. july J 2th. (Sweden, July 7th, 


Vulcan Motor & Engineering Cc. 


July 13th. 


(Germany, Novem- 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1919. 

5,08. Form of light-intensifier for metal filament electric lamps." E. F. 
Roberts. March 4th, 1919. (146,558.) 

6,067. “ X-ray apparatus." M. B. Rodriguez. March 11th, 1919. (146,561.) 

6.097. Wireless and other signalling systems using high-frequency cur- 
rents." Western Electric Co. (Western. Electric Co.). March IIth, 1919. 
(146,562.) 

6,168. “Systems of signalling in fluid media." R. A. Fessenden. March 
13th, 1918. (146.563.) 

8,198. “ Electrode for perforating metal plates." C. J. Holslag. April 
1919. (146,573.) E " j ! £ pees 

8,563. ‘Switchgear for electromagnetic wave transmission and reception 
systems.“ P. P. Eckersley. April 4th, 1919.  (146,586.) 

8,650. Station sets for intercommunication telephones." R. L. Murray. 
April Sth, 1919. (146,589.) 

8,651. ''Station telephone sets for intercommunication telephone systems.” 
R. L. Murray. April 5th, 1919. (146,590.) 

8,652. '' Driving mechanism for the selector arm of automatic selector 
switches." R. L. Murray. April 5th, 1919. (146.591.) 

9,055. 5 wave transmission systems.“ 
April 10th, 1919. (146, 610.) 

9.157. Miners’ safety lamps and other electric hand lamps.“ G. Oldham 
and J. Oldham. April 10th, 1919. (146,615.) 

9.186. Apparatus for forming electric battery elements.“ 
(National Carbon Co.) April 10th, 1919. (146,618.) 

9,281. Dynamo-lectric machines." Siemens Bros. Dynamo Works and 
R. H. H. Janzten. April Wth, 1919. (146,624.) RD 

9,294. “ Electrical gear for operating bulkhead doors." Harland & Wolff 
and H. H. Bentley. April 11th, 1919. (146,626.) 

13,997. Electric lamp fittings." C. P. Fairless. June 2nd, 1919. (146,094.) 

14471. “ Electric motor and like controllers." H. Crochat. June 6th, 1919. 
(146,700.) 

15.531. Vacuum tube rectifiers or generators of alternating: current especi- 
ally for use in wireless telegraphy." J. Scott-Taggart. June 20th, 1919. (Cog- 
nate application 20,269/19.) (146.708.) 

17.943. '' Electro-magnetic brake for tramway, railway, and like vehicles." 
E. Bazley. July 9th, 1919. (146,722.) 

17,469. “ Electric telegraphs.” A. L. Davis. July 12th, 1919. (146.724) 

18,006. “ Resistance for electric furnaces.” E. Piquerez. February Sith. 
1919. (139,448.) 


P. P. Eckersley. 


H. Wade. 


18,734. “ High-tension apparatus for use with hot cathode X-ray tubes." A. 


C. Gunstone. July 29th, 1919. (146,731.) 

19,389. “ Radio signalling apparatus." 
February 7th, 1919. (138,588.) 

19.903. Electric heaters." L. V. Leonard. August 13th, 1919. (146.741.) 

21.898. Automatic electric couplings.” R. Belfield (Westinghouse Air 
Brake Co.). Septeniber 5th. 1919. (146,746.) 

21.984. '' Electrical receiving apparatus, particularly for use in connection 
with telegraphs and telegraph rclavs."" K. Rahbek and F. A. Johnsen. Sep- 
tember 6th, 1919. (Addition to 5,611/19.) (146,74?) 

25.466. ‘Jointing metallic sheathed electric cables." A. E. Wilson and 
Callender's Cable & Construction Co. October 17th, 1919. (146.763.) 

32,092. '' Electric coils," M. V. O'Leary. (December 30th, 1918.) (Divided 
application on 21,807/19.) (146,786.) 

1920. 

1.959. Brade magnets for electricity motor meters.” J. Harris. 

1919.) (Divided application on 11,433/19.) (146,794.) 


Marconi Wireless Telegraph Co. 


(May 7th. 
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No. 2230, Reserved, 


LITHOLITE. 
INSULATORS, Ltd. 


55—57, Hackney Grove, London, E. 8. 
phone and Telegrams: Dalston, 592, London. 
FIREPROOF AND OTHER GRADES. 

ESTABLISHED NEARLY 20 YEARS. 
ELECTRIC INSULATION. 
NON-HYGROSCOPIC. 


1 ‘FIREPROOF. 
MOULDINGS. - . ‘Phone: 


THES! LUMINITE Southall 


` INSULATOR Co.,Ltd,, 
The Green, Southall, Middlesex. 
eee Large Advt., pags xxvii. 


FERGUSON, 
PAILIN, 
LIMITED. 


INSTRUMENTS, CIRCUIT-BREAKERS, 
AUTO-CUT-IN & CUT-OUTS. 


= Record Electrical Co., = 


BROADHEATH. MANCH ESTER. 


AKN 


TELEPHONE: 164 At Te 


BROOK 


ONE, FWOand i HREE-PHASE 


MOTORS. 
See Sup. 54. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manutacturing Electrical Engineers and 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON. 


‘Cantie’ Switches 


NOTE NEW ADDRESS: 
THE "CANTIE" SWITCH CO., LTD. 
LEIGHTON STREET, 
NOTTINGHAM. 


™E SAXONIA 


ELECTRICAL WIRE CO., LTD. 
GREENWICH, S.E. 


ALWAYS 
ALL BRITISH 


FLEXIBLE CABLES. 


AUGUST 20, 1920. 


PUBLISHING OFFICE, 4, LUDGATE HILL, E.C, 4. 
lS a, £1 12s. 6d. per annum. . Colonial and Foreign, £2 Is, 6d. per ker YORK: P iibri ae ites sae 2 B» m 


i RO, Ont, : laine Dawson & Sons, Lrp,, Manning 
ABC Code. Telephone’ Nos, — 997: Central 4425 (Editorial only). 


“ Ageekay, Cent., London." 


JEANS Erw Vo?) TOS DN 


Chambers. PARIS 


, 


CHURTON 


eV t and 5 oue, 


= MOTORS. 2 


T. HARDING CHURTON & Co., rb 
Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker: 


FRANK GILMAN, 
9, Westfield Road, BIRMINGHAM. 


See Advertisement last week, page xxxvii, 


“EMPIRE” 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL. LIMITED. GLASGOW. 
EE A 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON, E. 


TELEPHONES & CABLES. 
Bee Adverifzement this week. p. xvi. 


CONNOLLY’S (BLACKLEY). Lo. 


for 


WIRES AND CABLES. 


See Advertisement last week, p, ill. 


STEEPLEJACKS 


— Chimneys Raised, Felled, 
» Straightened, Pointed and Banded, 


The CHIMNEY CONSTRUCTION and 
BOILER SETTING Co., Ltd. 
7, Princes Street, Westminster, S.W. 1. 


Telephone : Telegrams : 
Neri 6487. Chímboseta, Phone, London. 


CABLE LABELS, 


Switchboard Labels, Name Plates, In- 
struction and Address Plates, Adver- 
tising Novelties, Club Badges, Checks, 
Tokens, Blanks, Die Stampings, Dies, 
Press Tools, Punches and Cutters, 

Engraving Co., 


RELIANCE "sw. 
JULIUS SAX 


FOR 


WALL PLUGS. 


EST. OVER 50 YEARS. 


Ltd., 


Registered at G. P. O. as a Newspaper and 
Canadian Magawine rate of Postage. 


PRICE 
BIXPEK 


SunscRIPTION RATES, Postage Re United 


k Place, New 
Banque. 


% The Making of 
V. I. R. Cables. 


See page xv. 


MOTORS. * DYNAMOS. 
Victoria Dynamo & Motor CO., 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
‘Phone: Gerrard 1245. 


FULLER'S we 


UFAOTURERS OF 
ACCUMULATORS BATTERIES 
WIRES & CABLES CARBONS, &e. 


WORKS: OHADWELL HEATH, ESSEX. 


General Sales Offices : 
IDDESLEIGH HOUSE, Caxton St., Westminster. 


Grams Blocbat, Vie. London. ‘Phone: Victoria 6863. 


MAVOR & COULSON, Ltd., 


GLASGOW. 
MOTORS, DYNAMOS, 
SWITCHGEAR. 

THE 

BRITISH 
ALUMINIUM 
cr 


Victoria St., 


Bee large Advt, 10/9/20, LONDON, E.C. 4. 


RAYNER & HEALD, LTD., 


DUKE STREET, DERBY. 


TWO & THREE-PHASE 
Bie vere 2d. MOTORS only. 


e —— Hn — 

MEASUREMENT of 
AIR-PUMP DISCHARGE and BOILER- 
FEED WATER by means of the LEA 
RECORDER, can be seen working on 
Stand 114. Machinery Exhibition, Olympla. 


THE LEA RECORDER CO, LTD. 
Head Office: 28, Deansgate, MANCHESTER. 


M.E.M. 


Simple, Efficient, Reliable and 
Write for full information, 


Gear is 
Econ ymical 


Midland Electric Mfg. Co., Ltd., 


Barford Street, Birmingham. 


Advertisement Index see page xxxvi. 
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HIGH SPEED 
HIGH-TENSION : 


STEAM ENGINES.| 
BOX COMPOUND. 


Fulfils all requirements. 


Simple and 
Compound. 


PREMIER BITUMEN & ASPRALTE CO., LTD., 
STRATFORD MARKET, E. 15. 


London Office : Glaegow Offiee:  - 
73a. Queen Victoria Street, E C. 4. 37. Weir Street. 


For Direct Coupling to Dynamos, Fans, 
, Pumps, &c. 


For Ship Lighting and Industrial Works 
of all kinds. 


E. S. HINDLEY, & SONS, 


11, Queen Victoria Street, E.C. 4. T. W. BROADBENT, LTD., 


e one: Çi : LI TORS, DYNAMOS, A.O. & C. o. MOTORS, ote., 
ms PIRSSI TIE i UT VICTORIA ELECTRICAL WORKS, . 
HUDDERSFIELD. 


g 'PHONE—4575 CENTRAL 

| TELEGRAMS—“ MICAYLOR, LONDON.” 

MICA«MICANITE raritne erens, 
40, HATTON GARDEN, 


INSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 
Contractors for Air Board, War Office and Admiralty Requirements. LONDON, E.C. t. 
CUTTING AND GAUGING OUR SPECIALITY. (The Oidest Established Mica House in the oountry.) 
|J BEST QUALITY MICA ONLY. AND ALL BRITISH. 


GLYN STREET. VAUXHALL LONDON. SEII. 


i V 4 State tall description and quantity 
ar... / la Terms of Purchase roe CASH SV: 
| terns flare AURI against deliver: — 
1 ; | — > Telephone: telegrams: 7. 
m HOP 4520 SCRABVAU LONDON 


A 
(*] 
Telephone: CITY 3115. Telegrams: “ VANDUARA, CENT. LONDON 
Contractors to H.M. Government. 


"ium TAPES, WEBS, CORDS, SLEEVING, &c. 


DELIVERY FROM STOCK. 


JOHN MACLENNAN & CO., 


(15, MEWGATE STREET, LONDON, E.C. 1, ano ar 166, INGRAM STREET, CLASCOW. 
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COLONIAL and FOREIGN .. . 2186 ae. 


Postage Free. 


lHE ELECTRICAL REVIEW. 


Published every FRIDAY, Price Gd. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY MEWSAGENT IN TOWN OB COUNTRY, 
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CHINA. 


UNDER the prevailing conditions there is a natural tendency 
for manufacturing and trading representatives to limit their 
attention to markets that are of immediate practical import- 
ance, where orders in plenty are waiting to be picked up. 
There is so much business in hand that there is no pressing 
need to think much about what we may describe as the 
remoter markets. The difficulties of dealing with what 
we have are sufficient to go on with, without worrying 
about things that are far ahead. The disposition, as we 
say, is not unnatural, considering the conditions. Happily, 
however, there are some British electrical industrial concerns 
which are able to rise superior to the temptations of the 
times, and their foresight and enterprise in many parte of 
the world will bring their reward in due course, when our 
constantly increasing productive capacity will be subject 
to less strenuous and exacting demands for manufactures 
for home consumption. 

Daring the last six years we have been more or less 
deprived of trade reports from Government agents abroad. 
Ta pre-war days we quoted a good deal from those despised 
documents; but while we could do little export trade, 
reporta were less necessary, and their absence did not 
matter much. Shortly after the Armistice was signed, we 
collected articles from experts in several Colonies regarding 
the prospects for electrical trade after the war, but even 
then things were so unsettled everywhere that the study 
could be little more than a stop-gap contribution to ni 
electrical trade literature. 

To-day we are being favoured with a revival of the 
Government reports, and though some of those so far 
received have been of very little value, as in the case of 
the German one that we recently criticised, others that are 
coming to hand deserve careful attention from those 
who want to know the trade conditions and prospects as 
they appear to commercial counsellors and secretaries on the 
spot. 

One of the reports that now lie before us deals with 
China, a land of vast distances, much mystery, hundreds 
of millions of population, immense resources—really a most 
fascinating land for those who do not live too much in the 
present. The document has been prepared by Messrs. 
H. H. Fox, C.M.G. (commercial counsellor at Shanghai), 
C. A. W. Rose (commercial gecretary at Peking), and H. J. 
Brett (commercial secretary at Hong-Kong), and it reviews 
the conditions and prospects of British trade with China. 
Consistently with our previous attitude—for we devoted a 
large amount of our space to the future of China in pre-war 
days—we incline to give prominence to this document with 
a view to commending it, and the country to which it 
relates, to the close attention of our readers who may find it 
a little refreshing to lift their eyes beyond Europe for a 


few moments. 
In the year 1919 there were nearly 340,000 foreigners 
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resident in China; over 800,000 of these were Japanese or 
Russian —mainly in Manchuria and the Province of 
Shantung. The third in importance numerically were the 
British, who numbered 13,221, with 644 firms, and the 
Americans came next wich 6,659 and 314 firms. The 
French (4,415), Portuguese (2,890), and Germans (1,341 
with two firms) follow, and the remaining nationalities all 
stood at below four figures. The commercial capital, 
Shanghai, had a rapidly increasing foreign popalation, 
owing to the commercial aud industrial expansion of the 
port, and partly due to a temporary iaflax of Russian 
refugees from Siberia. 

For many years under nominally Republican G>vern- 
ment, internal dissensions have producel a condition of 
administrative chaos, but seemingly the ordinary life of 
the people and the interests of trade have been less affected 
than might have bæn ex pe ted, by a condition of things 
bordering on anarchy, excepting in the areas of actual 
fighting. Financial and administrative confusion is never- 
theless a very real obstacle to that great development of her 
natural and industrial resources for which China would 
ge3m to be ripe. While fundamental changes do not happen 
in so vast a territory at a very rapid rate, it is unlikely that 
the present state of unstable equilibrium can be maintained 
indefinitely, 

The development of trade, and, indeed, the whole 
national existence of China are stated to be mainly 
dependent upon the rapid extension of internal communi- 
cations, more especially railways. It is now many years ago 
since we gave particulars here of vast schemes of railway 
construction which leading authorities were eager to see 
carried out, but events have willed otherwise, and the great 
developments that we then hoped for at a fairly early date 
have not been proceeded with yet. We read, however, that 
within the last few years a strong movement has arisen 
toward the unification and standardisation of the various 
lines, and the technical aspects of the question have recently 
heen studied by foreign experts engaged by the Chinese 
Government. ! 

It is said that China has been suffering for a long time 
from the want of a strong man, and if Chang Tso-lin, “a 
superman among the Tuchuns,“ be the one whose shoulders 
are able to carry the mantle of Li Hung-Chang and Y uan 
Shih-Kai, as a writer in the Times of August 12th suggests, 
the situation may improve and movement take place in the 
direction of the long-desired progress. An enterprising 
transportation policy must involve the construction of many 
thousands of miles of railway and the modernisation of the 
service of the iunumerable waterways upon which motor-boat 
traffic is already developing and creating a good opportunity 
for foreign manufacturers. Little that is creditable can be 
said regarding Chinese roadways, though the introduction 
of motor-cars is having an improving effect in this con- 
nection. Aeroplanes have their special value, but doubt is 
thrown upon the early use of these—at any rate, as a com- 
mercial proposition; they might be of service to enter- 
prising foreign trade investigators or organisers on special 
expeditions bent. 

China contributed little save labour to the European War, 
and her direct gains from it were not very extensive. The 
principal way in which she suffered was from the inability of 
the Allies while they were so seriously pre-occupied to 
render assistance in develuping her trade aud resources. 
Perhaps, in the long run, it will be seen that her greatest 
gain, though indirect, is from a hasteninb of the gradual 
awakening of the Chinese people to a realisation of their 
own backwardness, and to a conviction that the growing 
force of public opinion should ultimately be to the 
alvantage of the country. Notwithstanding the still dis- 
turbed state of Europe and the economic difficulties of all 
countries that were long engaged in hostilities, the Allies 
are now freer to assist in the development of Chinese 
resources, but the will is necessarily subordinated to the 
financial situation. The nations that are first ready to 
render assistance have a grand opportunity awaiting them. 
The British share in whatever is done should be large, if 
we are to place any special value upon the predominance of 


Britishers among the “foreigners” in the numerical 
summary that we have given above. 

So far as mining enterprises are concerned, there aré 
important obstacles in the way of foreign participation, and 
in this matter progress must be slow until the mining laws 
are rendered more acceptable to foreign capitaliste, China 
has, of course, innumerable industrial establishmente, but 
we are advised in the report before us that there is little 
reason for British manufacturers to fear competition from 
these for many years to come. They are devoted mainly to 
the production of cheaper goods, and with the growing 


. prosperity of the country, imported articles of a higher 


qaality than can be supplied locally will be in increasing 
demand. It is considered that the industrial development 
of China will offer a valuable market for all kinda of 
machinery, and a most promising field for investment in 
local enterprises. 

British merchants and British goods enjoy an exception- 
ally high reputation there, and this fact naturally renders 
our prospects excellent if our manufacturers are prepared to 
make the necessary effort to meet the demand.  * By far 
our most serious competitors . . . are the Japanese and 
the Americans.” America’s trade with China has tripled 
within the last six years, and, as for Japan, well it might 
have been supposed that, with so vast a market so close at 
hand, she would be able to do so much quick trade that she 
would not be very anxiously concerned to compete with 
other manufacturing nations in the fields where the latter 
have been so long established, except from the standpoint 
of the desirability of maintaining a general interchange of 
trade with all parts of the world. Chinese boycotts of 
Japanese goods do not seem to have any serious effect upon 
the volume of trade. ! 

It may be remarked that all of this information is 
interesting enough, but very general. We have only 
attempted to give a general review of the situation, in order 
to bring the future greatness of the Chinese market once 
more under the notice of British engineering and electrical 
firms. The British Engineer.’ Association did a good deal 
a few years ago to nurse Chinese trade, and though 
the war inevitably did much to interfere with the 
practical success of its activities, some of the spade work 
then done will, no doubt, produce good results. There are 
many centres in China where electrical works are in exist- 
ence, and the number of these is increasing, and must 
continue to do so at an accelerated rate, if general head way 
now begins to be made with the development which will 
ensue upon the settlement of internal dissensions, assuming 
that strong government of the Republic -will become an 
actual fact before long. 

British electrical manufacturers who have been ou the 
ground for many years, and a number of British electrical 
and other traders now there, are ready to lend a hand with 
the general boosting of electrical applications. The 
Shanghai municipal electrical undertaking affords a very 
fine example of a successful electrical enterprise rendering 
immense assistance to the development of industrial works, 
and its reputation must have some penetrating influence 
upon the Chinese mind. And what of the work of the 
Hong-Kong University, where Chinese students are con- 
tinuously under British tuition and in the presence of 
British electrical engineering equipment ? 

These things are all part of the whole contribution of 
British influence iu electrical affairs in China, and they 
should help us to achieve much when the time is ripe. Bat 
now, even now, there are substantial electrical competing 
organisations of other nations alert and active on the spot, 
and we cannot afford to rest content with what we are 
already doing, however busily we may be occupied. 

The report before us contains a good many suggestions 
for the development of British trade in China. They relate 
to the standing of British merchant firms, to selling methods 
suited to the market, to trade propaganda, and many other 
matters, and give various hints regarding what British firms - 
should and should not do. These, the manufacturer or 
trader who is sufficiently interested in the subject, will 
naturally want to investigate closely for himself, and to that 
end we refer him to the complete document [Cmd. 853— 
9d. net.], which is obtainable at H.M. Stationery Office in 
London. 
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Few industries have given so fine a 
field for obstructionism as the electric 
supply industry. Practice makes perfect, 
and the history of the industry is little more than a succes- 
sion of ultimate triumphs over & considered and deliberate 
inertia in the body itself. And this developed genius for 
obstruction seems, almost through sheer habit, to show itself 
perennially. At the present time, despite the general, one 
might almost say, universal welcome given to the Electricity 
Act of last year, and the mutual congratulations over what 
now it would be ible to do, this old spirit of passive 
resistance is again showing its head. A signal instance is 
the case of Bath in connection with the West of England 
Joint Authority. Bath authorities have no tangible objec- 
tions to the proposed scheme. They confess they are merely 
apprehensive. Why not, therefore, they say, ne the 
whole matter until all misgivings have been laid to rest. 
They are urging the Electricity Commissioners, therefore, to 
defer the delimitation of the area and other pressing matters 
until someone (they does not seem clear who) satisfies them 
that by not the remotest contingency could any harm come to 
Bath. No reasons have been furnished, they querulously 
complain, in support of the proposed boundaries of the area ; 
no opinion can be formed, they say, as to the position of 
Bath consumers under the scheme, as to price or conditions of 
supply, and so on. But who, we ask, is to prognosticate at 
this juncture? What will happen depends on the sufficiency 
of the scheme, and this in turn depends (a point Bath 
apparently does not realise) upon the voluntary co-operation 
of the big undertakings. 

It is not an outside scheme which Bath is asked to accept. 
The esence of the whole proposal is that Bath is asked to 
join with others in formulating an engineering scheme. 
Bath will have proportionately as much “say” as anyone 
else. The situation resolves itself into a logical circle. 
Bath will not join in until the success of the scheme can be 
assured. But a preliminary condition of such success is 
that Bath, and other similar undertakings, join in at the 
beginning. In a word, Bath and everyone else must all 
take the same share in risking eventualities. It is to be 
hoped that the Commissioners will not accede to the 
slumberous appeal, natural though it might be, for did not 
Swinburne sing of the city— 

„City lulled asleep by the chime of passing years, 
Sweeter far thy sleep than the radiance round thy peers.” 

But however much “sleep” may be a cherished posses- 
sion traditionally and poetically, it is not a characteristic to 
be encouraged on the present occasion. 


Obstructionism as 
> a Fine Art. 


EUM THE electrical industry in Germany, as 
"e dedu è in the case of other industries in that 
Export Trade, Country, is under the control of a separate 


foreign trade department in regard to the 


export trade. At the instance of the Foreign Trade Depart- 
ment for Electrical Engineering, a meeting was held 
recently at Berlin, when there were present representatives 
of the Chambers of Commerce, the authorities concerned, 
representatives of merchants and export organisations, and 
a number of firms who, either as merchants or manu- 
facturers, have a special interest in the common and 
intelligent regulation of export questions and export prices. 
The object of the gathering was, by general discussion 
between all parties interested, to clear the air concerning 
the method of working and effecta of the department and 
its control over foreign trade. Herr Brandt, manager of the 
department, stated that the department was established in 
order to adapt the trade to the changed conditions as 
soon as possible, and to aim at a simplification of the 
course of business, The reduction in the so-called social 
export tax of upto 10 per cent. of the invoice value, which 
had been asked for, bad been sanctioned by the Special 
Committee of the Federal Board for Economic Affairs in 
the case of a number of electrical productions, As to the 
suggestions made in various quarters for the complete 
abolition of the control over foreign trade, the opinion of 
the Special Committee in question was that the time had 
not yet arrived for entire freedom, as stability in industry 


had not yet been established. Therepresentatives of producers 
leid emphasis on the fact that the Council of the Central 
Syndicate of the Electrical Industry had again adopted a 
resolution in favour of the maintenance of the department 
in ita present form. This decision was prompted by the 
consideration that the difference between inland and export 
prices should not again be allowed to be the cause of a a 
*gale" or dumping through an impending reduction in 
prices. The representatives of the merchants were also in 
favour of the retention of control, although they urged a 
simplification of the regulations ; and the workmen likewise 
supported the maintenance of the department.“ It was 
finally mentioned that the department had established & 
foreign information service which, with the support of 
makers and of exporters, would afford an opportunity for. 
all interested parties to be informed of the situation and 
changes in the markets of the world. 


THE Union of Swiss Electrical Works, 


3 reporting on the situation in the present 
Industry. year, states that the prospects are unsatis- 


factory, and s recovery of the world’s 
economy is hampered by the involved political and economic 
conditions in most of the late belligerent countries. In the 
case of many undertakings in the Swiss electrical industry, 
the cost of production is no longer in proportion to the 
profite, and if the situation does not soon change, some 
works will have to continue to employ their workmen with- 
out realising any return. If this position of affairs should 
become general, as appears likely, the industry will be con- 
fronted with a serious crisis in the near future. Under 
these circumstances the report states that a reduction in the 
prices for manufactures cannot take place at an early date; 
on the contrary, an increase in prices must be reckoned 
with owing to the increased wages and salaries simul- 
taneously with a reduction in the working week which has 
been introduced. 


Ox Tuesday morning next the British 
Association for the Advancement of 
Science commences its annual meeting at 
Cardiff. The proceedings do not nowadays open with the 
great evening assembly at which a large and distinguished 
company of soientists— and some others—listens to the main 
presidential address. Members plunge right into the 
sectional work on Tuesday morning, and Prof. A. 8. 
Eddington, F.R.S., reads his address as President of the 
Mathematical and Physical Science Section; Prof. C. F. 


Coming 
Events. 


' Jenkin, C. B. E., delivers his discourse in the Engineering 


Section; and the numerous other sectional presidente open 
up before their respective meetings of specialists in 
economics, education, and 80 forth. A few papers in each 
Section will doubtless follow, and, after much hand-shaking 
and renewals of friendship in the afternoon, the privileged 
ones will dress, dine, and otherwise prepare for the 
evening meeting, when Prof. W. A. Herdman, F.R.S., 
Professor of Oceanography in the University of Liverpool, is 
to deliver the Association address. From Tuesday until the 
following Saturday will be occupied with the reading of 
papers, discussions, visita to places of interest, and evening 
discourses. 

A week thereafter we shall turn from the scientific and 
the sublime to something far more prosaic and practica! 
from the engineering point of view, for on Saturday, 
September 4th, the long-prepared-for Machine Tool and 
Engineering Exhibition will open at Olympia. It will 
remain a live centre for all interested in machine tool and 
general engineering matters, including electrical applications 
to tool driving, until September 25th. While it is in 
progress the Municipal Tramways Association will be holding 
its annual convention. The meetings of the Iron and Steel 
Institute and the Institute of Metals are also near at hand. 

These gatherings and the exhibition will, no doubt, 
afford a good deal of interest for electrical men during what 
may be—save from the point of view of political possibility, 
and from the standpoint of the general electrical trade, 
which is very much alive—a somewhat unexciting vacation 
month, PX f * 
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MBTER WORK IN 


AN ELECTRICITY SUPPLY SYSTEM. 


By C. SYLVESTER, A. M. I. E. E., A. M. I. Mech. E. 


METER work in a supply system is, in the majority of cases, 
looked upon as something of minor importance, and it is by 
no means unusual to see it carried on in some out- of- the- way 
corner of the power-house, in a position that is not suitable 
by any means, and where the ill- effects of damp and dust 
are not considered in the slightest degree. 

When one considers the function of meters in a supply 
system, it seems strange that efficient means of testing and 
checking them are thus ignored. The meter calculates the 
income of the company. If a meter is running slow, it 
causes a direct loss of income. If it runs too fast, it is 
robbing the consumer, and he will very quickly become 
dissatisfied. 

I have in my mind’s eye several meter “ test rooms ” of 
some large power companies. The most prominent, 
perhaps, is one in Scotland, where I was engaged some time 
ago erecting some power unite. The room is situated in 
one corner of the battery room. It is quite a good battery 
room, but a very poor test room. The test bench consiste 
of a wooden pox, turned upside down, and on the front of 
this box a bank of lamps is fastened—quite a convenient 
arrangement. 

One end of the box is broken, but a half-brick serves the 
purpose of levelling it up. You see, even here, it is realised 
that the meter must be comparatively level if it is to be 
read anything like correctly. A rheostat is fixed on the wall 
in a convenient position for handling, but the resistance is 
an eloctrical curiosity. It is a mixture of German silver, 
“ eureka,” and wrought-iron wire, merely twisted together 
as necessary to allow a certain amount of current to pass, 
according to the test being carried out. The tester knows 
which ends to twist together to obtain a certain joint 
resistance. 


Three ordinary tumbler switches are used, instead of neat 


rheostat contacts. If the tester forgets to switch one off 
before he puta the other one on, the fuses blow. When a 
test is being carried out, the tester has to stand with his 
legs almost crossed between two carboys of acid. Can it be 
wondered at that an efficient test cannot be carried out 
under such conditions ? 

It is not necessary for me to go into details concerning 
any of the other teat rooms similar to the one I have des- 
cribed above. They do exist, and the engineers in charge 
of them are ashamed of them. In some cases it cannot be 
helped, because money cannot be obtained to build a special 
test room with first-class facilities for systematic inspection, 
control and repair of the meters. In many cases, however, 
temporary test rooms can be made with little or no expense. 
He is a poor engineer who cannot obtain a certain amount 
of material and labour for such an important purpose. 

I have seen many up-to-date test rooms which contain 
everything that can be desired for the correct and efficient 
testing of electricity meters. Many of them, as a matter of 
fact, contain much more equipment than is really necessary 
for such a purpose. One test room I know of boasts of a 
Duddell oscillograph. What on earth it is there for I do 
not know, unless it is to loan to electrical contract- 
tora who may wish to determine the shape of their 
alternating current or electromotive force wave. However, 
it is an ornament to the test room, and even as such it is 
appreciated, | 

It is not my object in this article to go into details of 
meter testing. -It is rather my desire to discourage slipshod 
methods of testing, and to encourage the erection of even 
passable test rooms. I hope with these few words to arouse 
a keener interest, from an efficiency point of view, in some 
of the meter departments which are open to considerable 
improvement. 

To build a test room, even in these days, does not require 
a large amount of money.. It must be built of brick, at 
least to a height of about 5 ft., to allow for the rigid fixing 
of instruments and rheostate, Above 5 ft. in height the 
walls and roof may cheaply be continued with wood, covered 
with “ Uralite" or other fire-proof material. If the brickwork 


and **Uralite" be distempered on the inside, quite a nice job 
will be made of it. The test room should be erected away 
from the main building of the power house in order to 
eliminate the vibration from the steam turbines, especially 
if they happen to be running “ on atmosphere." 

The fitting-up of the test room and the location of the 
necessary instrumenta should receive very careful con- 
sideration ; it is only by experience and judgment that the 
correct position of the instruments may be chosen. Each 
instrument must be considered not only from a light and 
convenience point of view, but with regard to the 
surrounding instruments, and the machines it will be 
necessary to erect in the test room for testing purposes. In 
other words, each instrument should be fitted in such a 
position that it will not be affected by stray magnetic fields. 
The rheostats used in the test-room should be wound with 
resistance wire of sufficient cross-sectional area to enable 
the maximum amount of current to pass through it without 
causing an increased temperature rise in its vicinity. The 
temperature rise of carelessly chosen resistances will be 
responsible for errors in calibrating which, if not carefully 
checked, will cause the “units” usually put down to 
* mains losses" to increase considerably. As it is usual 
for the instruments to be placed near the rheostat, to 
facilitate handling when under test, the resistance wire 


TE Su. 


Fic. 2. 


Fig. 1. 


should be non-inductively wound upon its insulator. 
Resistance units consisting of wire wound on an enamelled 
steel tub2 should be avoided as far as is possible, even 
though the wire is wound upon the tube non-inductively. 
A set of storage cells should form part of the test-room 
equipment, and is an essential item if a photometer is used. 
The position for the erection of these cells is outside the 
test room. If they are placed inside, trouble will commence 
through the effect of the corrosive fumes upon the 
instruments. 

It is the practice in several test rooms of which I know, 
to have a wooden bench fitted round a portion of the walls. 


"This bench is covered with green bai:e, and the instruments 


are placed upon this during the test. This is not an ideal 
system by any means. It would appear that a much better 
method is to let pieces of angle iron into the wall, aud 
to place slate slabs upon them. There should be no 
difficulty in fixing these, because a wooden strut will hold 
them in a levelled-up position until the cement is set. 
Failing the obtaining of angle iron, the next best method 
would be to have brick pillars built up to the required 
height. However, no matter what method is adopted, it is 
necessary that the test bench should be perfectly rigid, aud 
not susceptible to vibration. 

The equipment of a test room should include instruments 
for testing, in addition to the power-house instruments, 
meters for both alternating and direct currents. 

In a direct-current supply system, a small motor- generator 
can be used to produce alternating current at the generator 
end. The direct-current leads into and around the test 
room to the various rheostats and points of use, should be 
carried in pairs upon insulaturs. That is, when one wire 
is run to a testing point in one direction, the return wire 
should return upon the same insulator, and as close to the 
first wire as possible. This will prevent stray fields which 
would be set up if the wires were run quite indis- 
criminately. 
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It will sometimes be necessary to test meters of very 
large capacity. For this purpose it will hardly be con- 
venient to run insulated copper cables round the test room. 
Difficulties of obtaining a good contact upon these cables 
will be great. An excellent method appears to me to be 
that illustrated in fig. 1. Here the large main cables are 
conducted to two terminal blocks, BB. From these blocks, 
round the test room to the point where it is necessary to 
control the heavy currents, usually carried out with the aid 
of a Kelvin balance, bare copper rods are run on special 
insulators. A tapping may be made from these rods to the 
meter to be tested through copper links, L. "Three of these 
links would be sufficient over one bench, and the link 
nearest to the meter to te tested would be disconnected, 
and heavy cables from the meter inserted in its place. 
Fig. 2 illustrates the construction of the link and the blocks 
connected to it. | 

Heavy currents may be obtained from a motor-generator. 
The motor would operate from the power supply mains, 
and would be direct-coupled to a generator of large current 
capacity, with a range of four to eight volts. It may be 
shunt-wound, with a shunt rheostat of large current capacity 
in series with the field windings. Circuit-breakers may 
nob be fitted, since the insertion of the whole of the 
resistance in the shunt field should reduce the generator 
voltage to zero. The instruments used in connection with 
this generator would be a low-reading voltmeter and 
ammeter. The ammeter would, of course, be of the shunt 
type, since a series ammeter would mean a considerable 
distortion of the main cables, and the loops would be liable 
to set up stray fields. 

The method of regulating the current through the Kelvin 
balance is by means of large carbon blocke, which should 
be able to carry the whole of the current without over- 
heating. This is a point which should be very carefully 
watched in a test room. I have known these blocks, when 
they have been removed from their troughs for cleaning 
purposes, to be handled carelessly. The result has been 
that they have been chipped, and their surfaces have become 
uneven. When it has been necessary to use the instru- 
ment, considerable arcing has taken place on the faces of 
the blocks. This makes matters much worse, because, in 
subsequent tests, as the carbons are squeezed together, a 
large amount of current passes through a much more limited 
contact surface, The result is that the carbon blocks, 
getting red hot, are entirely destroyed. 

Even the poorest test room would not be complete without 
a potentiometer. It only needs a few meters to be brought 
in for test that are all reading too fast, or too slow, as the 
case may be, for some doubt to be thrown upon the accuracy 
of the standard instruments. When this happens, it is 
quite a relief to be able to assure oneself, with the aid of 
the potentiometer, that the standard instruments are not 
erratic. The potentiometer will measure current, pressure, 
and resistance very accurately, hence it is an asset to any 
test room. 

The standard instruments desirable in a test room may be 
classified as follows:—(1) Ammeter ; (2) voltmeter; (3) 
wattmeter; (4) reflecting galvanometer, for use with 
Wheatstone bridge or testing test; (5) chronometer. 


A considerable amount of importance is attached to the 


last item from the fact that it is necessary to create a 
standard of time. When one is testing a meter with an 
ordinary stop- watch, errors are liable to occur, especially if 
the revolutions of the meter disk are very high. A chrono- 
meter will effectively check any chronometer stop-watch, 
which is liable to fluctuation, and which certainly has a 
starting and stopping error. 

It will be necessary to have step-up transformers in the 
test room. These may be no larger than the ordinary 
potential transformers used for operating the instruments in 
any A.C. generating system. Their function will be to test 
the insulation resistance of instruments and apparatus after 
repair, or after being received from the makers. | 
Lo test watt-hour meters, the most convenient instrument 
18 the Drysdale double wattmeter. This will test meters 
for either alternating or direct current. It will also be 
necessary to include a frequency meter in the instrument 
equipment. 

It is useless to have a test room fitted with up-to-date 


instruments for meter testing, if errors are likely to occur 
through a lack of facilities for inspection. To my mind, 
the best aid to inspection is a pea lamp, mounted upon a 
small ebonite rod about 5 in. long. This will enable it to 
be placed inside any portion of the meter, so that the moving 
portions can be easily examined. The voltage of this lamp 
should not be more than 8 volts. Two wires can be led 
from storage battery tappings, to obtain the correct voltage, 
round the walls of the test room. A few miniature plug 
sockets fitted at various suitable points will make electrical 
contact for this lamp quite easy. 

For testing the torque of the moving element of a motor 
meter, it will be necessary to have a torque balance. This 
instrument is very simple, merely consisting of a stationary 
and weighing elements. The former is a metal cylinder 
mounted upon a special base. The latter, which is really 
the balance, consiste of a horizontal arm carrying a standard 
weight, and a vertical arm. There are three small loops in 
the upper half of the vertical arm, and the lower half of the 
arm extends through the cylinder and terminates through a 
slot in the side. This end of the arm is fitted with a small 
index or pointer which moves up or down in the slot, The 
whole moving system of the balance is suspended on pivots 
and bearings to minimise friction as far as possible. The 
balance is connected, by means of a wire link, to a lever 
which has four small loops similar to those in the vertical 
arm of the balance. This lever is attached to the meter 
shaft by a friction clamping sleeve. There are two weights 
usually used with this instrument, these being 1 gram and 
4 gram in value respectively. 

The person who is to be in charge of the test room should 
be very carefully selected. He should not only be clever at 
his work, and know exactly what he is doing, but he should 
be conscientious and trustworthy in every way. There 
should be no “ half-and-half ” methods about his system of 
testing. He must be accurate and realise that the efficiency 
of the entire plant, or at least the calculations for efficiency, 
depend upon him. Again, he should be a person who will 
take a considerable interest in his equipment. He must 
not encourage anyone in his test room who has no right to 
be there. He must frequently examine his instruments and 
plant in order that defects may be located immediately they 
occur. 

He should see that he has a complete set of tools neces- 
sary for his work. He should have screwdrivers, small 
ones bent to different angles, which will easily tighten up a 
screw without having to tap the screwdriver handle with a 
pair of pliers—a procedure which will do a meter a con- 
siderable amount of harm. Spanners should be very thin 
and light, and bent to suitable shapes to reach any nut in 
the meter. For making calculations, there is nothing better 
than the slide rule. 

It is absolutely essential, for the successful working of 
any power scheme, for the tester and the mains super- 
intendent to work hand in hand with each other. There 
should be no friction between them. If the mains supervisor 
desires a meter to be tested on site, then the tester should 
do his duty without raising objections or questioning why 
the meter cannot be brought into the test room. Where 
the tester and the mains department bave not worked in 
harmony, the result has been that something has been 
neglected. 


Electric “ Boilers” in Sweden. — The paper mill and 
sulphite factory at Vargo, Sweden, which were destroyed by 
fire in 1915, have been rebuilt and again set in operation. 
Owing to the difficulty experienced in obtaining coal the 
directors of the Vargo company in connection with the work 
of reconstruction decided to adopt electricity throughout, 
including the steam plant, and the works now consume no 
coal, whereas 20,000 tons per annum would be needed under 
former conditions. The boiler house contains seven ''elec- 
tric " boilers, each of 3,000 H.P., and the current enters the 
boilers at à pressure of 10,000 volts without having to be 
transformed down. Each of the boilers is provided with three 
electrodes, and the coupling arrangements are such that steam 
generation can be regulated within 5 per cent. It is stated 
that full steam pressure can be raised in from five to ten 
minutes after switching on the current, and considerable 
economy in attendance 1s obtained, as compared with coal 
firing. A steam accumulator has also been erected in order 
to ensure an even consumption of and economy in steam. 
The installation is the first of its kind in Sweden. 
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HARMONICS TROUBLE AND NEUTRAL EARTHING: GENERAL CONSIDERATIONS. 


By L. C. 


AN analysis of the wave-form of any alternator will 
‘usually disclose the presence of certain irregularities, 
or ripples. The most prominent of these ripples is that 
due to the presence of the third harmonic which may 
be superimposed on the fundamental wave in several 
ways. In general, the third harmonic may be classified 
as being in phase with, in opposition to, or out of phase 
with the fundamental wave. 

A little familiarity with oscillograms enables the 
relative position of fundamental and harmonic waves 
to be readily determined at a glance. Or, the harmonic 
may be separated graphically by superimposing the 
generator wave form (if known) or a sine wave, upon 
the power wave. 

_ It is difficult to eliminate the third harmonic entirely 
in a commercial machine, and owing to its extreme un- 
desirability steps are usually taken to render it inno- 
cuous. The simplest way, and at the same time the 
most common solution with a three-phase machine, is 
to couple up the phases in star. 

The power wave form of a generator is necessarily 
symmetrical about the time base, that is, the negative 
half wave is exactly the same as the positive half. From 
this it follows that no even harmonics are to be found 
in the wave, otherwise it would be distorted. Were it 
otherwise, and even harmonics possible, the harmonic 
wave would alternately be in phase with and in opposi- 
tion to the power wave at each half-cycle of the funda- 
mental. . M ! 

In a three-phase generator the harmonic wave occu- 
pies the same position relative to the power wave in 
each phase. As the fundamental phase voltages are 
displaced by 120 deg. per phase, the harmonic is dis- 
placed by a like amount, which brings the harmonic 
waves in each phase into such a position that they cancel 
one another out, and, therefore, between the terminals 
of a three-phase star connected generator, the third 
harmonie cannot exist. This provides an easy means 
of removing the third harmonic from the line. 

On a three-phase supply system, it is now generally 
recognised to be advantageous to earth the neutral point, 
as by so doing the potential to earth from any phase 
terminal is limited to the phase voltage alone. Other- 
wise any phase would become liable to be subject to the 
full terminal pressure—which is 3 times the phase 
pressure—to earth. Under certain circumstances an 
even higher pressure might exist. 

Earthing of the neutral point is also necessary for the 
working of several types of protective gear. 

So long as a generator is operating alone on a feeder 
or distribution system, the neutral point can be earthed 
in any manner thought to be desirable, but as usually 
happens, several generators are paralleled up to the same 
set of busbars. Should the neutral points be earthed 
under such circumstances the separate phases will be 
paralleled through the neutral point and earth con- 
nection. This will cause the third harmonic again to 
appear between each phase and the neutral terminal 
as the cancelling-out action cannot then take place. 
Moreover, the three phases will each contribute to the 
harmonic current, and for the triple-frequency current, 
the three phases of each generator will be in parallel. 
The result is that a current circulates between the gene- 
rators from the point at which they are paralleled, and 
through the earth bar or earth connection. This cur- 
rent may very easily reach considerable proportions, 
and some means of limiting its value are usually 
adopted. 

The current-limiting device employed depends upon 
the characteristics of the generators and upon the allow- 
able fault current. If a number of similar generators 
are operated in parallel it is often quite feasible to earth 
all the neutrals together and direct to earth without any 
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intervening resistance or other device. Even then, 
except under ideal conditions of operation, cross cur- 
rents are liable to be exchanged. 

The general plan in such cases is to earth one neutral 
only, or at the most two, as a measure of safety. 

Earthing direct carries with it the further disadvan- 
tage that the earthed generator has to bear all the 
trouble on a fault at any point on the mains to earth. 
Under such circumstances, it is liable to suffer badly. 

For this reason, it is considered advisable to earth 
through a limiting resistance and so keep the fault cur- 
rent down to a finite figure. Such resistances can be in- 
serted in the generator neutral lead, or else between the 
earth bar and the earth plate. The advantage of the 
latter arrangement is that only one resistance is neces- 
sary, but with such a scheme there are corresponding 
operating disadvantages which are eliminated by the use 
of a separate resistance for each machine. For instance, 
with one resistance it is unsafe to parallel two neutrals 
when changing over generators. It is equally bad to 
attempt to operate with two neutrals earthed at the saine 
time, as they will be direotly connected together, and 
no limitation is imposed upon harmonic currents be- 
tween machines. With only one neutral earthed, there 
is the danger of failure of that particular machine, 
which would cause the system to be left entirely without 
an earth connection. 

On the whole, the soundest scheme is to use separate 
resistances with oil switches for each generator. 

Resistances are in some cases replaced by single-phase 
reactance coils in the neutral lead. 

There are certain disadvantages attendant upon the 
use of reactance in such a position, owing to the rela- 
tively high impedance imposed upon high-frequency 
currents, such as harmonics and surges. Under these 
circumstances, reactance may easily be worse than 
useless. 

In fact, it is preferable to rely upon the reactance of 
the generator windings alone, and so dispense with 
external reactance. Owing to the relatively high react- 
ance of a modern generator, this scheme is quite feasible 
in many cases. , 

The foregoing is, of course, only applicable to star- 
wound generators, but for delta-connected machines or 
a mixed collection of star and delta windings, the case 
is very different. 

When delta-connected machines are in use, an artificial 
neutral point must be created. One way of doing this 
is to use an auto-transformer, but the soundest scheme 
is to use an interconnected reactance. A neutral com- 
pensator or choker wound on the interconnected star 
style gives the best results, and this is connected right 
across the busbars. Two can be used if thought desir- 
able. Interconnection and splitting of the phases in 
this manner offers a high three-phase impedance to the 
magnetising current, which is thus kept very small. The 
single-phase impedance is very low, and on a fault this 
is what has to be chiefly considered ; with interconnected 
star coupling, the single-phase impedance is practically 
negligible. In order to limit the fault current, a re- 
sistance becomes necessary, and is desirable for this 
function at any time. The resistance is connected in 
series with the choker neutral point and the earth con- 
nection. Copperwork between the phase terminals and 
the busbars and between the neutral and earth should 
be heavy, as under fault conditions the compensator 
becomes virtually a continuation of the busbars. 

An oil switch can be included in the circuit between 
the compensator and the busbars; the non-automatic 
type should be used, being correct in principle. Should 
the compensator be coupled up without any switch, it is 
advisable to use a specially robust construction having 
heavily insulated and braced windings as the factor of 
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safety should be as near as possible to that of the bus- 


bars themselves. 

In some cases, a transmission system is fed at an 
extra-high-pressure through transformers having their 
primaries connected directly across the generator ter- 
minals; the transformers and generators being run as 
units on their low pressure side and not being electrically 


interconnected. À transmission system fault under such. 


circumstances will not affect the generators, so that all 
the neutrals can be earthed direct with perfect safety, 
even though the transformers be all in parallel on their 
high-pressure windings. 
the generator phase windings are not paralleled up so 
that the third harmonic cannot pass. 

Nhould it be desirable to establish and earth the 
neutral point of the transmission system- which is 
usually the case—the interconnected reactance method 
can well be adopted. ‘The insertion of resistance in the 
neutral connection is here again desirable, and neces- 
sary, lf control is to be effected over the fault current. 
In the somewhat rare event of the power transformers 
having starred secondary windings, the transformer 
neutral can be earthed through a resistance as with the 
generators. With delta-connected transformers, ar- 
rangements could be made for bringing out the neutral 
point on one or more phases and earthing this, but is 
not a desirable practice. 

To again take up the question of generating plant, 
it will be clear that the earthed machine or machines 
have to take tlie full fault current. On this account, 
they are likely to get some very severe treatment, and 
it is & good plan to leave work of this sort to the oldest 
plant available which can the most easily be spared in 
case of the machine giving out under the treatment. 

The fault current, assuming a dead earth, will be 
limited externally by the resistance in the neutral con- 
nection, and the actual ohmic value of the resistance 
depends upon the operating conditions to be fulfilled. 

Sufficient current must be passed to operate the pro- 
tective gear, and, so far as feeders running separately 
are concerned, this is a straightforward enough matter. 
Generating plant is another matter altogether, as is 
also a large distribution system. 

With feeder protective gear of the Merz-Price class, 
the resistance can be quite high, with a corresponding 
lessening of the strain on the plant and cables. Over- 
load and leakage protection necessitate a larger setting, 
normally up to 300 per cent. and 50 per cent. of the full- 
load current respectively, per feeder. 

In the case of a completely interconnected distribu- 
tion system, employing overload and leakage gear, the 
resistance must be of large current-carrying capacity 
and low resistance. Anything up to perhaps ten times 
full-load current is possible on a fault, and must be 
dealt with. At the least, the operation of the protective 
gear must be assured, and a small margin will not 
assure this. Therefore, quite a bulky resistance will 
be required, which is a comparatively expensive item. 

Metallic resistances are normally of the grid type, 
and rated to carry full current for two minutes. In 
coupling these resistances, careful setting and insula- 
tion is necessary. The insulation should be such that 
it will stand the tests, in the same way as that of the 
generator windings and switchgear. 

The Brazil carbon powder resistance has peculiar 
advantages for work of this nature, as it has a negative 
temperature coefficient. The resistance is built up of 
units having carbon powder laid out in grooves, and 
can thus be considered as practically indestructible. 
It can be operated at a red heat. Should the fault cur- 
rent develop gradually and be sustained for some time, 
the resistance of the carbon powder will fall as it heats 
up, thus allowing the fault current to rise to tripping 
point. Of course, this feature is only exercisable within 
limits. With certain types of protective gear this 
gradual rise in current is something of an advantage. 

When reactance is used in the earth connection the 
coils can be of several types. The coreless iron type does 
not require special housing, but is expensive to buy. 


It is clear that in this case. 


The air-core concrete type of reactance is cheap in first 
cost, and is very strong. It needs to be specially housed, 
on account of the live metal exposed, which adds to the 
expense to a considerable extent. It is, however, likely 
to be cheaper than the iron type when a station is 
being newly laid out, and provision made for every- 
thing at the outset. 

Another type of concrete reactance has paper in- 
sulated, lead-covered coils. It can be said to occupy a 
midway position as regards cost between the iron and 
the air-core bare conductor tvpes, and needs no special 
housing. The convolutions are usually embedded com- 
pietely in the concrete and dividing boxes or sealing 
ends used to couple it into circuit. One much used 
and very effective way to house a reactance of this de- 
scription is to.bury it in the ground, where it can be 
almost forgotten. 


SAVING THE COST. 


ILLUSTRATED BY AN INEXPENSIVE METHOD OF FIXMG 
ACCESSORIES TO WALLS OF BUILDINGS. 


By J. T. TOWLSON. 


In the following article it is by no means the writer’s wish 
to give offence to anyone, but only to state a fact, and to 
offer something sincerely believed to have some little value. 
If, however, while stating the fact, and adversely oriti- 
cising the wasteful methods frequently adopted when it is 
required to firmly fix a frame, a switch, or any similarly 
formed piece of mechanical equipment, the orthodox 
methods are spoken ill of, it can be no fault of the writer 
if such criticism touches some susceptibilities. We must 


A WALL BORDER 


“HARDENED PART), 
STAR GECTION STEE : ' 
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forsake the time-wasting ways, traditional and revered 
though they be, if a better way comes along. It is 
reasonably believed that such is quite acceptable. I have 
worked with men for many years who hang frames on 
walls, and the way they do it, the time it takes, and the 
cost incurred in respect of such a simple piece of work, is, 
frequently, enough to make angels weep. I have tried, with 
only a little success, to get a better way adopted ; the better 
way has been passed a8 good, acknowledged to be a distinct 


improvement, and they, the men who hang things on walls, 
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have gone on in just their own sweet way—'' As it was in 
the beginning," &c. I happen to be attached to a large 
electrical concern in London, and, of course, we hang a 
lot of things on walls; besides pictures. 

To hang these things, we do not call the mason—as we 
use no cement, nor mortar—nor do we use the mason’s lump 
hammer and lump of steel, wherewith to cut holes in the 
walls. Wesimply do better without these, as the wireman 
or the switch erector can do all the fixing necessary without 
the mason’s help. The old way has had its day. . 

The plan to be proposed—of which the writer is, it is 
believed, the originator—is really good. We, in Silvertown, 
have found it so. What is the traditional way by which 
preparation is made to hang frames, &c., on walls of 
buildings? It is this way: — The wireman runs his leads 
to the switch position; and, desirous that the switch-frame 
shall be fixed ere he runs his leads beyond it, he marks the 
holes for the frame on the wall by means of a wood template. 
He sends for the mason, and stands by and waits until he 
comes. He wails a long while sometimes, just by way of 
habit, and not with evil intent. 

The mason arrives, with his mate (two men), and while 
the mason with his lamp hammer and his stump of a chisel 
is hacking the holes in the wall, his mate may, or may not, 
be mixing up a bit of cement. 
When the holes have been 
chopped out and the walls 
sufficiently disintegrated, the 
carpenter is called in to block 
the holes with wood — yet 
sometimes the conditions are 
slightly improved — for the 
wireman sometimes does this, 
though he must not let the 
carpenter see him do it. Then, 
when the wood is grouted 
in the wall, it must, perforce, 
have time to set ere the 
switch is hung. So it is a 
case of “Leave it till the 
morning," and this is done. 
When the cement is set, the 
electrical man (or the carpenter) bores holes in the wood, 
and the wireman hangs the frame and screws in the square- 
head coach-screws. A day's work for a little job. 

That is the case fairly stated, and it is believed that the 
time has come for these things to be done in a better manner. 

The “ Silvertown” plan is this (see Sketches on page 231):— 

The holes are cut cleanly by means of a four-point or 
four-edged chisel A, made from Messrs. Beardshaw's star- 
section conqueror steel. After each blow with a hammer, 
the chisel is turned 45°, just as is an Ingersoll rock-drill 
when used for tunnel boring. 

The bolt B has a rough flat head and a square neck, and 
is tapered larger towards the head. The bolt is shown to 
the hole in the wall. 

Lead washers, c, sawn from common lead pipe, are driven 
over the bolt shank or neck, and hard into the hole, by 
means of the hollow drift D. The hole is filled hard with 
these washers, quite to the wall face as shown, and as they 
are driven tightly home, over the enlarging neck of the bolt, 
they push their way, by expansion, into the brickwork, as 
shown. The square neck prevents the bolt turning. It is 
altogether a firm and permanent fixing. There is nothing 
now to do but to hang the switch and to tighten up the 
nuts. The bolts cannot draw out, and they cannot turn. I 
have hung a half a ton on one 3-in. bolt, and that was just a 
year ago. Itis there in position now, and as firmly fixed 
as ever it was. 

Let the two methods be compared. It is minutes versus 
hours and “coppers versus pounds.“ 


2 — . U(K.—— 


Gas-Fliled Lamps. — We understand that the two new 
sizes of low-wattage Royal Ediswan gas-filled lamps — 100/130 volts 
40 watts; 200/240 volts 60 watts—recently introduced, are already 
making great headway on the market. The EpIson Swan ELEC- 
TRIC Co., LTD., has made very considerable extensions to its 
Ponder's End Works, especially for the manufacture of these lamps, 
and with improved methods of manufacture now in operation, 
large quantities are becoming available for quick delivery. 


A LOW-PRESSURE. LARGE-CURRENT D.C. 
GENERATOR. 


Ox the occasion of the recent annual visit of inspection to 
the National Physical Laboratory, at Teddington, a special 
motor-generator set that has recently been installed in 
the Electrotechnics Department, was seen in operation. 
Although the battery, having an output of something like 
5,000 amperes, that has up to the present been used for the 
supply of heavy currents for testing purposes, has had its 
positive plates renewed and subsequent systematic testa made 
of its capacity, it has been found inadequate for the pur- 
poses for which it was intended. 

Messrs. Crompton & Co., Ltd., were, therefore, commis- 
sioned to construct the machine referred to above for the 
purpose of facilitating the research dealing with buried 
cables, which investigation was delayed pending the 
delivery of the machine, and also for supplementing the 
existing sources of supply of heavy current for experi- 
mental and testing purposes generally. By the use of the 


Fig. 1.—A SPECIAL MOTOR-GENERATOR S&T AT THE N. P. L. 


new machine, in conjunction with the battery, the depart- 
ment wil now have available low-pressure D.C. current up 
to very nearly 10,000 amperes. 

While minor difficulties have prevented full use being 
made of the new set, many of the important pointe, and in 
particular that relating to steadiness of current, have been 
fally satisfied. With a quite steady source of supply applied 
to the motor, the current drawn from the generators 
i. e., 5,000 amperes at 6 volts—does not vary by more than 
plus or minus 0°5 per cent. at full load. 

The motor-generator set, as will be seen from the 
accompanying illustration, fig. 1, consists of a three-phase, 
slip-ring, induction motor driving two generators, each of 
which is provided with two commutators. The three 
machines are direct coupled on one bedplate, the shaft being 
supported on four bearings, The generators are designed 
to give a normal continuous output of 1,250 amperes from 
each commutator at a pressure of six volts. Arrangements 
are made to enable the four commutators to be connected in 
series, when an output of 1,250 amperes at a pressure of 
24 volts would be obtainable. Alternatively, if the com- 
mutators are connected in parallel, the output would be 
5,000 amperes at a pressure of six volts, 

The speed at which the set runs is approximately 
485 R. P. M., the driving motor being wound for a 50-cycle, 
3,000-volt supply. 

The illustration shows at the side of the machine the bus- 
bars, by means of which the outer commutators of the 
generators are connected to the link board. Similar 
connections, which do not appear in the illustration, are 

rovided to connect the inner commutators to the board. 
t is by means of the links shown that the commutators 
can, a8 explained above, be connected in series or parallel 
to suit particular requiremente. 

In conclusion, we are indebted to Messrs. Cromptons for 
the illustration and the essential details of the set, and 
to Sir J. E. Petavel, F.R.S., director of the laboratory, 
for allowing their publication. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whioh will be published 
if considered of sufficient interest, 


Porcelain Insulated Grills. 


One of the latest improvements in grills for toasting, boil- 
ing, and frying, comes from Canada. The innovation lies in 
the fact that the mica insulation has been replaced by ce- 
lain, which is claimed to give much longer life to the appliance. 
The 8-in. grills are made with four heats to consume 165, 300, 


Fias. 1 AND 2.—PORCELAIN INSULATED GRILLS. 


Fic. 3.—TaiLor’s Inox. 


350, or 650 watts, or with a single heat of 650 watts, they 
are of sturdy construction of sheet steel and heavily nickel 
plated. To meet the increasing demand for aluminium cooking 
utensils, the pans, figs. 1 and 2, are inade of heavy aluminium 
and well polishe A new design of toaster has a heavy 
cast-iron base and pressed-steel sides and top, all heavily 
nickel plated and beautifully polished; 600 watts capacity 
ensures red heat which toasts quickly. The very best resist- 
ance wire is used throughout by the makers, the SUPERIOR 
E.ectrics, Lrp., of Canada, who also make special tailors’ 
irons, fig. 3, from 10 to 22 lb. in weight with nickel finish 
and a substantial cast-iron ventilated stand. Mr. C. F. Barton, 
1, Regent Street, London, S.W.1, is introducing these pro- 
ducts in the British market. 


A G.E.C. Field Control Pillar. 


The field control pillar shown in fig. 4 is constructed by- the 


GENERAL. ELECTRIC Co., Lrp., of 67, Queen Victoria Street, 


Fia. 4.—G.E.C. FELD CONTROL PILLAR. 


E. C. J. It is fitted with concentric hand wheels for adjust. 
ment, and with s field switch, ammeter, and voltmeter. 


A Small Lighting and Power Plant. 


We have recently received particulars of the Matthews "' 
fully-automatic lighting plant, the sole British agente for 
which are THe ELECTRICAL ENGINEERING & EQUIPMENT Oo., 
Lrp., Bank Buildings, 109-111, New Oxford Street, W.O.1. 
The set illustrated in fig. 5 is suitable for supplying 
lighting and power to a large farmhouse, hospital, country 
estate, or even a small village. The engine is a. 20-H.P., 4- 
cylinder, 4-cycle overhead valve type, with cylinders cast in 


Í- m ae ee ee |) 


Fia. 5.—5-Kw. LIGHTING AND POWER PLANT. 


block. The n.T. ignition is obtained by means of a '' Dixie ” 
magneto driven off the pump shaft. The generator is of 5 Kw. 
capacity working at 110 volts. The set is accompanied by a 
110-volt, 126 amp.-hour Willard " battery. 


A New Heating Element. 


The accompanying illustration, fig. 6, shows a new type of 
heating element of very simple construction. It consiste of a 
spirulised resistance wire enclosed throughout its length by 
closely fitting fireproof beads, which can be wound up in a 
flat spiral as shown; in this form it is used for enclosing in 
kettles, saucepans, &c., and in the Etna electric boiling 


Fic. 6.—A New HEATINd ELEMENT. 


ring illustrated in fiy. 7, the top of which presents a red-hot 
disk about 5 in. in diameter in direct contact with the utensil 
to be heated, with very efficient results. The ring is loaded to 
600 watts. 

The element can also be made up in any suitable shape for 
use in electric ovens, grillers, &c., and as the conductor is 
entirely enclosed, perfect insulation is ensured, and risk of 
personal contact with it is obviated. 
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The patents for the ‘construction of elements in this form 
are held by Mr. J. A. CotquHoon, of 29, Effra Road, S. W., 


Fic. 7.— THE Erna " BoOlLIN d RING. 


who will be pleased to receive applications for licences to use 


these elements in any form of cooking or heating apparatus. 


A Worm Reduction Gear. 


THE Lonpon ELECrRIC FiRM, Brighton Road, Croydon, is 
the manufacturer of the small (i H.P.) motor operated worm 
reduction gear, shown in fig. 8 

The worm is fitted with ball thrusts, plain journal bearings 
being provided for the worm wheel shaft. 

Practically any speed reduction may be obtained by the 
use of single and double start worms, and where the re- 
duction is considerable, by running two worms in series. 


Fic. 8.—WoRM REDUCTION GEAR. 


The unit is usually fitted to a combination bed which carries 
the motor, but 5 fixed independently if desired. The 
primary drive may be direct, or otherwise, and in the case of 
the secondary drive, the shaft may be left bare or fitted with a 
pulley or sprocket, &c. 


THE WILSON DIP-IN CUT-OUT FOR HOUSE 
SERVICES. 


This cut-out was designed by a mains engineer to meet a 
definite demand which has arisen as a sequel to the new 
housing schemes, and it should be of particular interest to all 
engineers who are considering the question of mains and 
services in such schemes. A typical housing scheme in which 
this cut-out has been adopted was briefly described in our 
issue of July 18th, and the system was commended to the 
notice of supply undertakings by a letter from the Electrical 
Development Association in our following issue. 

The dip-in wiring system has for many years superseded 
all other systems for the interior wiring of premises, but it 
was ecarcely applicable to the outside distribution until houses 
began to be built eimultaneously and in considerable numbers 
under the new housing schemes. Under these conditions 
each house may be regarded as equivalent to a point on 
an internal wiring system, and by means of the Wilson dip-in 
cut-out can be supplied by a two-wire distributor without 
any underground joints or “T” boxes. The system has 
many points which will appeal to the supply engineer; they 
may be summarised briefly aa follows :— 

No underground joints or T" boxes. The Wilson dip-in 
cut-out is a “T” box and cut-out combined, and its price 
compares very favourably with the combined cost of a “T” 
box and cut-out. 

It makes a sounder job when installed than was given 
by the old arrangement of T " box and cut-out. The cable 
is “ worked " at fewer points, and these points are alwavs 
available for inspection, moreover, the points at which the 
cable is opened are above ground and on consumers’ premises 
where the cable is far.less liable to be damaged by the pene- 
tration of moisture than in the case of underground joints. 

It gives the full capacity of the main in each house. 

is is a great advantage, as there is considerable prospect 
of the adoption of electric heating and cooking in the new 


houses in the near future, and a eervice put in now for light- 
ing demand only may soon be inadequate if heating and 
cooking are installed. Moreover, ae heating and cooking 
wil inevitably be installed in some houses, which parti 
cular houses will be unknown at the date of laying the 
service, before the houses are tenanted, it follows that 1f the 
services are to deal with heating and cooking loads they must 
all be of sufficient capacity to do so. In this case possibly only 
a small proportion of the Mouses will eventually take a light- 
ing supply only, which will mean that the capital costas of 
the large services will stand without an adequate return 
in the way of revenue, the revenue from lighting only being 
barely sufficient to cover the capital costs. The Wilson cut- 
out solves the problem by giving the full capacity of the main 
in each house. The supply engineer is then at liberty to 
canvas any consumer to instal apparatus of any capacity 
without anxiety about the advisability of relying the con- 
sumer's service to avoid overheating or drop in pressure. 
. The cost of the dip-in system for housing schemes is not 
in excess of the cost of the old arrangement of one main in 
the road with services to each house. Under the new hous- 
ing schemes the houses stand well apart and also well back 
from the road. This under the old scheme would mean 
many long services, and a great many “T?” or service 
boxes—all points of possible breakdown. Under the dip-in 
system a twin conductor armoured cable is laid direct along 
the front of the houses on each side of the road, and is dipped 
in from house to house. Loop mains are adopted wherever 
possible so that each consumer can be supplied from either 
side. This gives increased reliability, a better distribution of 
the load, and the minimum drop in pressure up to the con- 
sumer’s terminals. 

The dip-in system with the Wilson cut-out gives a per- 
manent control of the balance on a balanced system, whether 
this be a three-wire direct, or a four-wire, three-phase, A.C. 
system. This permanent control is the result of the accessi- 
bility of the main in each house, and is accomplished by 
varying the number of houses or the area fed by each polarity 
or phase. The point in the road up to which one polarity 
or phase feeds can be varied by disconnecting the live con- 
ductor of the distributor at two adjacent houses, leaving one 
conductor ''dead " between the two houses and feeding 
from separate phases or polarities on either side up to the 
break in the live conductor. The position of the break can 
be varied as desired. Under the old arrangement all that 
could he done to balance systems was to supply equal num- 
bers of houses from each phase or polarity, and as only some 
of the consumers installed heating and cooking apparatus, 
the system soon became hopelessly out-of-balance. and the 
only means of rectifying this was to dig up service boxes and 
change certain services over on to another phase or polarity— 
& very unsatisfactory method. 

A point about the dip-in system which will appeal to 
the mains engineer is the ease with which faults can be 
located. Both ends of every length of cable are available, 
so that a location test can be at once taken without opening 
any ground. Also the main can be cut by removing & link 
in any cut-out, and the trouble located to a short length of 
main without any elaborate testing or opening of the roadway. 

The cut-out is made in one size only, and will accommo- 
date if necessary three 0.1 sq. in. two conductor cables, eo 
that each cut-out can be used as a three-way distribution 
box, and the use of road and path boxes becomes unnecessary. 

It consists of a rectangular case 13 in. by 4 in. by 7 in. 
neatly made of stout leaded sheet iron treated with a pre 
servative paint, and has the usual sealing arrangements. 
bottom portion of the front is made to slide off, and when 
in position forms the front of the sealing trough, the armour 
of the cables being finished immediately below a hardwood 
bush in the bottom of the cut-out, the lead entering to a 
point 1 in. inside the bush. The bush is supplied solid and 
elides in. It can be drilled by the user to take two or three 
cables up to 0.1 sq. in. in section, the bush being cut in two 
after drilling so that the front half can be slipped in after 
the work on the cables is finished and before the compound 
is put in. . 

The internal fittings are simple and effective. and consist 
of two 1 in. by à in. copper strips to which the cable lugs 
are bolted by 8 in. round-headed brass screws and nuts. The 
two copper strips or bars are insulated from the hardwood 
blocks on which they are mounted simply and effectively by 
mica and porcelain insulators. . 

The armour of the cables can be bonded if required by 
means of wrought iron clips immediately below the cut-out, 
these being made for two or three cables as required. 

The supply to the consumer passes from the live bar 
through a 15 ampere Dorman & Smith fuse, having a remov- 
able bridge piece which will withstand heavy overloads, and 
is too well known to need further description. The neutral 
conductor to the consumer is connected direct to the neutral 
bar and is not fused. The two rubber-covered wires are 
taken out of the top of the cut-out through substantial insu- 
lating bushes fixed by backnuts, so that the insulators do not 
fall down each time the cut-out front 18 opened. 

Though designed especially for housing schemes. the cut-out 
can be used to replace an ordinary cut-out and T. box 
on any distribution system, as in the case of two houses eup- 
plied by one service from the main. Feeder boxes can also 
be arranged in rectangular bases of ordinary street lamp 
columns. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
waless we have the writer's name and address in our possession, 


** Tumbler ’’ Switches. 


_ With reference to Mr. E. Fowler Clark’s letter in your 
issue of April 16th, we are pleased to see that Mr. Robert T. 
Turnbull, of Wellington, N.Z., confirms the fact that Mr. 
A. B. Blackburn, late of the Edison Swan Co., was the inven- 
tor of the original type of tumbler switch. 

Although our Mr. A. P. Lundberg is now in his ninetieth 
year, his memory and other faculties are still in excellent 
preservation, and he is of the opinion that either 1888 or 
1889 was the year of the advent of the tumbler type of 
switch. We have unearthed from our museum of antiquities 
a sample of this original switch, and as a matter of interest, 
send it herewith for your inspection; also an Edison Swan 
Co.'s leaflet illustrating it. 

You will note that the base is of slate, that the moving 
contacts have breaks of about 1/16 in., and that all the 
brass parts on the base are evidently hand-made from castings. 
paper finished and lacquered! The cover is the reeded dome 
type referred to in Mr. Turnbull’s letter in your issue of 
August 6th. 

It was undoubtedly the convenient up and down movement 
of the knob which popularised this type of switch, and caused 
it to become a standard in this country. In passing hurriedly 
a switch position, one can so easily flick the knob into its 
on or off position (a method of actuation much more conve- 
nient than that necessary for its predecessor, the '' Turn 
Button type of switch), even if it be fixed round a corner. 


ORIGINAL EDISWAN TUMBLER SWITCH. 


Often, when laden, the article carried can be pressed into 
service to actuate the switch knob. Lazy and corpulent users 
have been known to express appreciation of its merits, when 
able to actuate, by means of the foot, switches fixed on the 
skirting board, usually for heating control. 

The single-way type is self-indicative—knob up off, 
knob down ''on." The convenient rocking-knob action has 
been so far embodied in nearly a score of different types of 
switch, other than the single-way. We naturally think, some- 
thing beyond spring modifications represents the improve- 
ment on the original pattern of 1888, e.g., improved leverage 
with locking action, long and independent break, absence of 
jar, improved terminals and insulation, and general adapta- 
bility of these improvements and rearrangement of the parts 
to fulfil numerous requirements called for in modern switch- 


ing. 

fi is interesting to note in the leaflet sent herewith that 
the switch illustrated is called the ''tumbler." The word 
" tumler ' was evidently a word coined for it later, ap- 
parently with the object of distinguishing it from its numerous 
imitations of hazy origin and meagre workmanship. 

A. P. Lundberg & Sons. 
London, N. 7. 
August llth, 1920. 

[We duly received the switch and leaflet referred to, from 

which the above illustrations were reproduced.—Eps. ELEC. 


Rev. ] 


Extra- High Pressure.“ 


In a leaderette this week you refer to the difficulty of 
finding an expression to replace extra high tension for 
the latest increases in high voltages. We have our super- 
men." Why not appropriate a prefix so expressive, and use 
the term super tension 7 P. Dunsheath. 

Acton, W. 2. 

August 14th, 1920. 

{It is not considered desirable to use the word tension 
to signify '' pressure " or voltage. The words have not quite 
the same meaning.—Eps. Eeo. Rev.) 


Professional Salaries and the Cost of Living. 


I noticed recent editorial remarks, also those of corre- 
spondents, concerning the pay of the electrical engineers at 
Southampton and Wrexham. 


This concerns the operating side, where the pay of en- 
gineers is in many cases public property, but it would be 
interesting to have an expression of opinion from yourselves 
and your readers about the pay of important officials on the 
manufacturing side, which is, I believe, in many 
very T under present conditions. 

If £1,000 per annum is not over-generous for Southampton, 
and £450 is scandalous for Wrexham, what would be fair 
pay for, say, the chief of a technical department, aged not 
less than 40, with good and varied procha and designing 
experience, in, say, (1) a fairly leading company making 
switch gear, control gear. accessories, &c.; (2) a leading com- 
pany making also A.C. and D.C. machines, &c. I think it would 

e fairly generally agreed that (1) would have carried quite 
£300, and (2) £400 before the war, now equivalent respectively 
to about £750 and £1,000. How many such officials are 


getting these figures? 
Inquirer. 


[It is important that justice should be done to essential 
men; otherwise their financial status stands far lower than 
in pre-war days. The merits of knowledge and training, and 
the high qualities of management, are deserving of adequate 
reward, and those who possess them will not be content to 
remain permanently at a disadvantage in comparison with 
those whose work they plan and control. Why should they? 
They will seek other fields—and we hope find them—probably 
to the detriment of their earlier undertakings or interests.— 
Eps. Exec. Rev.] 


Submarine Cable Telegraphy. 


.I am at one with Mr. Raymond Barker in his desire that 
the expression for the cable constant replaced or 
supplemented by one that will take into account the vary- 
ing relativities of the factors involved. 

en used the expression arbitrary constant.“ I 
merely embodied the idea suggested by Mr. Raymond Barker's 
suppositious case where B. before he can estimate the actual 
performance of the cable circuit, must know over what K n his 
speed constant is based. 

To say that a particular circuit has a definite speed constant 
js a distinctly arbitrary statement. the so-called constant being 
denendent on the terminal conditions of the particular cable. 
With the rising curve of the so-called '' speed constant,” fol- 
lowing on improved types of receiving apparatus, the term 
is clearly a misnomer; and it was with this in view that I 
appas the term arbitrary to the expression as currently 
used. 


A. F, 


LONDON ELECTRICITY SUPPLY, 1917—1918, 


THE London County Council return relating to electricity 
supply in and around London, which has just been published, 
is of considerable interest, and especially so since the pro- 
visional determination by the Electricity Commissioners of 
the area forming the London and Home Counties Electricity 
District. The proposed area is a large one, with a huge 
population, and it includes some hundreds of supply and other 
authorities. Proposals for the reorganisation of the electricity 
supply in the area will take some time to formulate; last 
November the L.C.C. appointed a committee, which hopes to 
report in the autumn, to prepare a scheme, and the local 
inquiry, when it comes to be held, will not be a simple or 
brief affair. | 

The return contains a list of the various authorities with 
the authorised afeas of supply, together with an analysis 
of the accounts of each undertaking for the year ended 
March 31st, 1918, or December 31st, 1917, and also miscel- 
laneous statistics relating to capacity, output, prices, assess- 
ments, &c. no 

In the area under consideration. namely, that comprising 
the administrative County of London and adjacent ''extra- 
London " areas, the number of authorised distributors of 
electricity is 79, of which 40 are municipal concerns, and 39 
companies. The number of Local Government areas contain- 
ing authorised distributors is 135. the total acreage of which 
is 708,869, the population being 7.575,359, and the assessable 
value £65,843,460. The 36 distributors possessing statutory 
powers to do so, supplied 77,619,422 units in bulk in the 
period under consideration; of this amount 16,717,714 units 
were given by municipal and 60,901,708 by company under- 
takings. In addition & bulk supply of 1,226,536 units was 
received by St. Pancras from the L.C.O.; the Northwood 
Co. took 273,650 units from the Metropolitan Railway Oo., 
and the Lots Road station sold 1,569,580 units to the Rich- 
mond 2 

The municipal undertakings had a total plant capacity of 
203,852 KW., and that of the companies was 231,329 kw. The 
maximum load on the feeders (company figures being in 
parentheses) was 132,565 xw. (137,874); number of consumers, 
119,590 (144,950); connections, 127,404 xw. lighting (121,523) 
and 174,168 Kw. power and heating (107,310). 
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the year under review. munici undertakings " Two € 
generated 372,560,419 units, from which 13, 848 499 units pur- „ B capi 
between undertakings has to be deducted. The com- companies. authorities. inception. 
panies generated 407,564,641 units from which 10,722,451 units Income per unit os 2804. 1:692]. 2˙52d. 
purchased by municipal authorities have to be allowed for. Working expr. per unit sold... 1113d. 0'004d. ` T0938. 
The number of units sold by the municipal authorities was Management cost per unit . 0'212d. 0˙121d. 9.2034. 
308,743,593, and by the companies 318,869,018, the power Depreciation or n fund 2:017; 4227, 2:627, 
factor eing 28 and 25 respectively. Interest on dividend .. 555 4°97% 252% 3°3% 


The statistics show that those municipal ‘boroughs supply- 
ing electricity at. the cheapest pes have made the largest 
profits, whilst those charging higher rates for electricity make 
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Pa. 1. deed. i ille IN LONDON IN 1917-18. 


a further charge upon the borough rates. The information 
available for the year ended March 31st, 1919, and tabulated 
in order of the cheapness of supply, is as follows, the first 
figures being the average price, the second the working costs 
per unit, and the third the surplus or deficit :— 

Local Authorities. Beek 1.48d., 1.06d., £8,948 surplus; 
Hammersmith, 1.55d. £1,347 "surplus: Stepney, 1.61d., 
1.02d., £22, 245 seni, pore 1.63d., 1.22d., £9,058 SUr- 
plus; ' Battersea, 1.64d., 1.23d., £1. 118 te Hackney, 
1.64d., 0.94d., "£9,308 surplus; St. Pancras, 2.10d., 1.89 d., 
420, 939 deficit ; Shoreditch, 9.14d., 1.55d., £1,487 deficit ; Ber- 
mondsey, 9.18d., 1.59d., 3: 679 sur plus; Islington, 64556 
1.78d., £145 surplus; Stoke Newin ton, 2.78d., 9.04d., 
deficit; St. Marylebone, 9.170., 4. £1,003 deficit ; 80 
wark, 3.30d., 2.84d., £3,531 deficit ; Hampstead, 3.72d., 3.04d.,, 
£13, 144 deficit. 

Companies —The X ps for the companies only deal with 
the average prices and working costs, as follows :— 


d. d. 
London Electric yis i 1.60 1.27 
South Metropolitan 2.39 1.49 
South London M 2.80 1.63 
County of London 2.99 2.09 
Westminster is 31.7 1.92 
City of London 3.70 2.50 
Metropolitan 3.75 2.28 
St. James's and Pall Mall 3.82 2.20 
Charing Cross and Strand " 9.83 2.67 
Brompton and Knightsbridge ... 4.61 3.03 
Kensington and Emenee 4.64 3.28 
Chelsea us 4.90 3.28 
Notting Hill 6.30 3.56 


The London Electric Supply a POOOR NA — largely in 
bulk to the L.B. & S.C, Railway, and, therefore, any com- 
parison is not legitimate. The only company that can com. 
pare favourably with local authorities is the South Metro- 
politan Co. 

In giving evidence before the (Sankey) Coal Commission, 
the engineer at Poplar submitted the following statement 
relating to undertakings in the Metropolitan area for the 
year 1919-14, viz.:— 


of companies, are as follows :— 


The statistics for the year ended March, 3lst, 1919, in the 
case of local authorities and December 3lst, 1919, in the case 


One loca! 
Thirteen authority 
Thirteen local with company 

companies. authorities. incepticn, 

Income per unit sold 600 3'315d, 1'884d.. 3 17d.: 

Working expr. per unit 2°186d. 1°355d. 1 66d. - 

Management cost per unit .. 0:332d. (134d: 0715d.' 
Depreciation or sinking fund 37 3338% 213% 
Interest or dividend... idi 5:337, 2°917%... 324% 


In the case of the thirteen companies, the average charge 
advanced 34 per cent., and in that of the thirteen local 


authorities the increase was 114 per cent. 
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Fic. 2.—Loap Factor IN LONDON IN erem 


The working cost in the former instance increased 96} per 
cent., and in the latter 50 per cent., whereas management 
costs increased 563 per cent., and 10 per cent. respectively. 

The curves shown in figs. d 2, and 3 enable comparisons to 


Fic. 3.—AVERAGE PRICES IN LONDON IN 1917-18. 


be made between municipal authorities and company under- 
takings with respect to total number of units sold, power 
factor and the average price charged per unit in the year 
1917-18. In fig. 1 the figures for power and heating hide 
those for traction and bulk supplies. 


Electric Coal Cutters in Australia. — ABOLITION 
DEMANDED.—Serious trouble has occurred at Mount Kembla 
Colliery. The employés declare that the mine is gerous 
because of the large percentage of inflammable gas in certain 
sections of the pit, and the large quantity of dust created 
by the electric coal-cutting machines. It is stated that the 
machines cause sparks when they strike stone or brass or 
other foreign substances, and the risk of igniting the gas and 
the coal dust is too apparent to be regarded lightly. - 

The miners’ district secretary states that since the introduc- 
tion of electric coal-cutters there has always been uneasiness 
among the men because of the dust created and the danger 
of sparks. The upshot of these apprehensions was that at 
a recent meeting of the Mount Kembla Miners’ Lodge it was 
cae Tus to go to work until the electric coal-cuttera were 
&gDOilS 


te 


—— ——— —— — — NNNM 
vol. 87. No 2.480, Avavsr 20, 1930. THE ELECTRICAL REVIEW. 287 | 


BUSINESS NOTES, 


Disputes.— Electricians employed by the Scottish Con- 
tractors’ Association are threatening to strike owing to the 
employers refusing their demand for a minimum rate of 2s. 3d. per 
hour. The employers have offered 2s. 1d., but this has been declined. 
In the meantime a ballot is being taken of the members of the 
Electrical Trades Union on the question of a strike. Over 2,500 
men are involved in the dispute. Asa majority of 50 per cent. was 
not obtained in the ballot of electricians on the question of affilia- 
tion with the new engineering Union, the Electrical Trades Union 
will continue to be a separate body. | 

Newspaper reports show that a conference in respect to the 
dispute at the Penistone Works, Sheffield, was held at York 


Bankruptcy Proceedings—A. Kersaaw and C. H. 
Woop (Kershaw & Wood), electrical engineers and merchants, 
9, Bradford Road, Dewsbury.—Heoeiving order made August 6tb, 
on debtors’ own petition. Firat meeting, August 20th. Public 
examination, October 7th, both at Dewsbury. 

J. JaaGER (Jagger & Oo.), electrical engineer, 28, Northgate, 
Halifax.—Trustee, Mr. A. Gray, 9, Fountain Street, Halifax, 
appointed August 9th. 

E. 8. ELAM and J. WALTON (trading as Elam, Walton & Co.), 
electricians, 63, King Edward Street, Kingston-on-Hull. The 
following are creditors :— 


At'as Advertising Association.. — £81 Universal Advertising Co., Ltd. £10 
is 2 28 


Belamy, W. T. .. ee P ll Young & Peck, Ltd. last Frid Th > Com: 
ison Swan Electric Co., Ltd. 83 Scotter, Stanley ..  ..  .. 12 aa ay. e matter was discussed by the Emergency Com 
dne E. a “a PS ves, due d rd mittee of the National Federation of Employers and representatives 


of various Unions connected with the engineering and steel 
industry. It was made plain to the workers that the employers do 
not insist upon foremen or officials withdrawing from their Unions 
on appointment, Upon ascertaining this fact the workers decided 
to hold a conference with the Executive of the Electrical Trades 
Union at Manchester. on Tuesday this week, to discuss the whole 
matter. As far as the electrical trades were concerned, it was 
intended to bring about a general lock-out in view of the Trades 
Union attitude at Penistone," but this intention was suspended at 
the suggestion of the general workers until after the meeting in 
Manchester. 

The Manchester Guardian reporta that the embargo on overtime 
which has been in operation for about a month among the men 
doing maintenance work in the engineering works of Manchester 
and other districts, has been extended by the adoption of a similar 
policy among the members of the Electrical Trades Union in the 
Manchester district. The embargo was originally put into force 
by the local members of the Amalgamated Engineering Union for 
the purpose of enforcing an application for increased wages.” 


At the Hull Bankruptcy Court on Monday, the failure was 
attributed to want of capital, inexperience, and loss by fire. 
Walton, who is 24, said that some time after being discharged from 
the Army on acoount of ill-health, he and Elam commenced 
business in King Edward Street. He had no experience, but Elam 
said he had. The statement of affairs showed unsecured liabilities 
to about 61 creditors of £337, with assets £112, a deficiency of £226. 
The examination was closed. 


Liquidations.—ARMsTRONG, Stevens & Son, LTD.— 
Meeting of creditors at 5, Waterloo Street, Birmingham, August 
16th, under Section 188 of the Companies (Consolidation) Act, 
1908. All debts have been, or will be, paid in full. 

“Z” ELECTRIC LAMP MANUFACTURING Co., LTD.—Windipg up 
voluntarily. Liquidator, Mr. B. H. Binder, 80, Bishopsgate, E.C. A 
meeting of creditors is called for August 3lst, at Orient House, 
New Broad Street, E.C. A communication, issued by Mr. W. 
Crawford and Mr. J. Scrivener, who have been associated with the 
company for many years, states that they are acquiring certain 
assets of the company, and will continue the business as a going 
concern. This will avoid interruption in the conduct of the 
business, and will provide for the payment in full of all creditors. 
A new company will be formed to operate from a London address, 
which will be announced later. 

TRAMWAYS AND GENERAL WoRBks Co., LTD.—4A meeting is called 
for September 21st, at Finsbury Court, Finsbusy Pavement, E.C., to 
hear an account of the winding up by the liquidator, Mr, E. C. Price. 


Catalogues Wanted.—THE Kaste ELTCTRICAL Co., 
LTD., of 41, Jermyn Street, St. James's, London, S. W. 1, want 
manufaoturers' catalogues and price particulars, 


Australian Trade.—The Commonwealth official returns 
of Australian Trade for the first balf of the current financia] year, 
include the following imports of electrical goods, cable, and 


i 


à > wire, &c, :— , 

: DN. Asgonncemeats.— For me Sonyenience P: inet Firat 6 months, First 6 months, Tncrease on 
oy 5 59 55110 HAND have opened & branc IMPORTS. 1918-19. 1919-20. 1918-19. 
Tue ENTERPRISE MANUFACTURING Co., LTD., have appointed acd and gas ap- 2i 57 3 * " 84 ^ 1 
Mr. B. H. Heckie, of 68, Dundas Street, Glasgow, to look after Elo 9 mata ial i . d 

their interesta in Scotland. 8 
Messrs. JONES & PORDES have appointed the following as sole e .. 244,102 290,548 46,446 


agents for the sale of Elba" dry cells: — Scotland — Mr. D. J. 
Eaterson, 52, St. Enoch Square, Glasgow; Lancashire—The Arc 
12 TIENI Co., Trevelyan Buildings, Corporation Street, Man- 
chester. 

Tae fouTHERN ELECTRIC Co., LTD., have left 10, Bash Lane, 
Cannon Street, E.C.4, and have taken temporary premises at 
3. Cloak Lane. 


Parliamentary Royal Assent.—The Royal Assent has 
been given to the following Acts :— 


Post Office and Telegraph Act. 1020. 

London Electric, Metropolitan District, City and South London, and Central 
London Railway Companies (Fares, &c.) Act, 1920 

Telegraph (Money) Act, 1920, 


Catalogues and  Lists.—DRiTI3H INSULATED AND 
HrLspBY CABLES, LTD, Prescot and Helsby, "Catalogo Geral" 
(40 pp.).—A Portuguese list of Prescot’ products, including 
cables, joint-boxes, switch and fuse-gear, cells, magnetos, &c. 

SocIETE FRANCAISE DES PoMPES ET MACHINES '" WORTHING- 
TON," 1, Rue des Italiens, Paris, agents for the Terry turbine. 
"3 photographically illustrated description (30 pp.) of the 

Terry " non-condensing turbine, giving constructional details and 
examples of installations, Also a leaflet (in French) giving a list 
of apparatus for which the company are agents. 

BELL BaATTEkY Co., LTD., Laburnum Grove, II ford.— A Silent 
Success >; an eight-page booklet dealing with various types of 

Bell” dry cells, giving illustrations and a chart of performances. 

.TBE PaALNUT Co., LTD., 6, Great St. Helens, E.C. 3.— Folder, 
giving an illustrated and priced description of the Palnut " safety 
lock washer, together with samples of the device. 

AUTOMATIC AND ELECTRIC FURNACES, LTD., 281-283, Gray's 
Inn Roed, W.C. 1.—" Heat Treatment Bulletin," No. 23, Con- 
cerning Pyrometers"; also a leaflet describing and illustrating a 
new pyrometer outfit. 

HYATT, LTD., 24, Devonshire Street, Theobald's Road, W.C. 1.—- 
A profusely illustrated catalogue (21 pp.), dealing with Hyatt 
roller bearings for many purposes. with photographs of installations 
in which they are employed. 

THE “Z” ELEOTRIO LAMP MANUFACTURING Co., LTD., South- 
fields, 8. W. 18.—List SS, 16, monthly stock list of general supplies 
for August, including accumulators, lighting accessories, telephone 
apparatus and domestic electrical appliances. 
Soy GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street. 
ue 1.—Bnlletins No. 13 (80 pp.) and 13A (50 pp) Two well- 

ustrated publications dealing in an exhaustive manner with tlie 
(onstruction and working of the various types of turbines manu- 
factured by the company. 


— Industrial Australian and Mining Standard, 


The Leipzig Fair.—Twelve thousand firms will show 
exhibita at the Leipzig Fair, which is to open shortly.— Times. 


Book Notices.— Beama." Science Research Number II, 
August, 1920. Vol. VII, No. 2. London: Oakley House, Blooms- 
bury, W.C. Price 18. 6d. net. 

„The Theory of Electric Cables and Networks (second edition). 
By A. Russell, (Pp. x + 348, 87 figs.) London: Constable & Co. 
Price 248. net. 

"Contact." The Journal of the National Association of Super- 
vising Electricians. Vol. II, No. 1, August, 1920. London: The 
Association. ; 

Income Tax Up-to-Date.” By H. J. Gully, F.C. A. London: 
Financial News. 9d. Contains the Rules and Regulations relating 
to income tax for 1920-21, and an explanation of the E. P. D., and 
the new Corporation Profits Tax. 


Electric Lifts for Singapore.— H. M. Trade Commis- 
sioner at Singapore reports that a new firm who are just starting 
business in Singapore desire to take up an agency for British manu- 
facturers of electric lifts. Owing to the shortage of office 
accommodation in Singapore, a considerable number of new 
buildings will be erected there in the ‘near future, assuring a 
good market for lifts. The Department of Overseas Trade will 
give British manufacturers particulars of the firm referred to, 


- Annual Outings.— On Wednesday last week the employés 
of the Wakefield Corporation tramways department, with wives 
and friends, had an outing to Roundhay Park, Leeds, travelling 
from Wakefield by special car. 

The employés of Messrs. R. SUTHERLAND & Co., electrical 
engineers, Bolton, had an outing to Blackpool and Morecambe last 
week, 


A Riga Exhibition.— We have received from the BRITISH 
AND RUSSIAN TRANSPORT Co., LTD., of 6, Lloyds Avenue, London, 
E.C. 8, particulars of the aims and organisation of the Brito- 
Latvian Trade Fair, which is to open at Riga in the last week in 
September, the postponement from the middle of this month having 
been decided upon in order to make the exhibition of a wider 
international character, The Fair will extend over five weeks in a 
building which can accommodate more than 500 exhibitors. 
Particulars of the classes of exhibits, and other arrangements. may 
be obtained from the above address, 
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New French Electrical Companies. — Lyons-France- 
Electrique (Montagnier et Faisant) is the title of a company con- 
stituted at Lyons (93, Rue de l'Hótel de Ville) for the manufacture 
and sale of electrical apparatus. Its capital is 135,000 fr. 

With a capital of 1,000,000 fr., the Ateliers et Spécialités Elec- 
triques et Mócaniques has been formed at Parie (22, Rue de la 
Banque) for the making of, and trade in, electrical and mechanical 
articles, and more especially electric clocks and other instruments 
of precision. 

The Fil Electro-Email ie the style of & newly-launched company 
whose objeot is the manufacture of insulators, and more especially 
insulated wire. Its offices are at 19, Rue de la République, at 
Lyons. Capital 200,000 fr. 

There has been formed at Paris (218, Rue du Faubourg Saint 
Honoré)a company with the title of L' Electrique de Gonease, for the 
manufacture of glow and other electric lamps and  electrio 
apparatus. Capital 650,000 fr. 

The Société des Accumulateurs Monoplaque has raised its 
capital from 500,000 fr. to 1,250,000 fr. by the iseue of 1,500 shares 
of 500 fr. each. 

The directors of the Compagnie Electrique de Franche Comté 
are seeking sanction to increase the company's capital by the issue 
of shares to the extent of 562,240 fr. 

The shareholders of the Etablissements Industriels E. C. Cram- 
mont et Alexandre Crammont have decided to raise the company's 
capital from 14,000,000 fr. to 30,000,000 fr. by the issue of new 


In order to carry out ita development plans on the River Truyére, 
the Forces Motrices de la Truyére has decided to raise its share 
capital from 15,000,000 fr. to 30,000,000 fr., and to issue bonds for 
15,000,000 fr. 

To realise its schemes of extensions of its network, the Com- 
pagnie Centrale d'Energie Electrique is raising its capital from 
20,000,000 fr. to 35,000,000 fr. by the issue of 30,000 500 fr. shares. 


Foreign  Trade.— JULY Fiagures.—The following are 


1 of importa and exports of electrical goods and machinery 
y :— 


July. Ino. or 7 months, 1920. 
1920, deo, Inc. or dec. 
IMPORTS. 2 2 2 
Electrical goods, ko. ... 142,258 + 41,969 — 29,710 


Machinery s eee 1,689,320 + 373,711 + 2,032,066 
EXPORTS. i 

Electrical goods, £o. ... 964,836 + 435,018 + 3,524,230 

Machinery m eae 7,344,057 44, 623,629 + 16,553,147 
RE-EXPORTS8. 

Electrical goods, Ko... 11,087 — 5,253 + 8,706 

Machinery Sus .. 135,129 + 85,730 + 522,976 


Chinese Students and International Trade.— Reference 
has been made from time to time to the advantages of attracting 
British and foreign students to this country from overseas to com- 
plete their education and training. There is an excellent case for 
devoting the Boxer indemnity to defraying the expenses of the 
technical education of Ohinese students in the United Kingdom. 
It is understood that the British Government have such a scheme 
under consideration. France has set the example, and has made 
plans to pass a minimum of 6,000 Chinese through her technical 
and other schools, with the idea that they shall complete their 
training in French workshops. A similar programme is being 
carried out in the United States. An American engineer who is in 
charge of the Department of Mechanical Engineering at Peking 
University, has been very active in this movement and ie trying to 
raise £1,200,000 in the United States for the provision of buildings 
and equipment for a new department of mechanical engineering at 
Peking University. The State which offers the greatest induce- 
ments to Chinese and other students to acquire industrial training 
and administrative experience will assuredly reap a rich reward in 
the future. Firme which train foreign students in their shops are 
engaged in excellent propaganda on behalf of British industries 
and commerce. One illustration may be given which may be 
regarded as typical. An engineering and shipbuilding works has 
recently been promoted at Canton by a student who has returned 
from the United States. He has placed orders in the States for the 
whole of the necessary machinery and equipment.—Times Trade 
Supplement, 


Lead.—In their report dated August 14th, Messrs. 
G. Cawson & Co. say :— 


Lead has shown considerable weakness, and prices have steadily declined. 
Prospective arrivals are so heavy that there has been a great desire shown to 
get rid of early lead. The decline in price has been 808. to 40s. per ton. 

The reports from almost all producing countries continues favourable for an 
increased output. The only unfavourable country is Australia, from which 
there is no news as to the settlement of the strike. 

The general home trade consumption shows no improvement; and even elec- 
trical works appear to be taking less lead. Then there is to be taken into 
account the continued heavy imports of lead products of all descriptions, which 
will naturally seriously interfere with the output of our own manufacturers, 
and have an unfavourable influence on the consumption of the raw metal. 

The outlook is certainly not encouraging. It must not be overlooked, how- 
ever, that lead is still comparatively at a very high price, and a fall of even £5 
per ton would still leave prices some 100 per cent. above the average of those 
ruling for the three years prior to the war. 


Madrid Mint Equipment.—The Madrid Mint is about to 
renew its material, and as the Spanish industry will probably be 
unable to supp!y all the apparatus required, it is likely that the 
Mint will be obliged to acquire a certain quantity abroad.— Reuter's 
Trade Service (Madrid), 


The Embargo on Overtime. — A correspondent states 
that serious inconvenience to Lancashire electricity undertakings 
is being caused by the embargo placed on overtime by the engi- 
neering Trade Unions. An illuetrationof how the embargo works 
under certain circumstances was given at Ashton-under-Lyne Town 
Council last week, when Alderman G. H. Coop, the chairman of the 
Electricity Committee, gave an instance of how the works were 
affected. One of their turbines, he explained, was undergoing its 
annual overhaul. Last Sunday evening a pinion driving the air- 
pump in connection with the condenser gave out. The fitters 
were sent for to repair it, but they refused to come, and the elec- 
trical engineer had to pull his coat off, and with what assistance he 
could get, undertook the job himself, in order to keep the station 
running. That was serious enough, but in addition one of the 
fitters who had had his holiday, now refused to work during 
Wakes Week, as previously arranged, although he had been paid 
for holidays. It had been arranged to overhaul the Belliss set during 
the Wakes holiday, but owing to this man's refusal to fulfil his 
obligations, the work could not be done. 


The Melbourne Strike.— Australian papers just received 
contain particulars of the settlement arrived at between the newly- 
formed Consultative Disputes Committee of the Melbourne City 
Council and the chairman of the various Committees affected by the 
strike of engine drivers and firemen employed in the city's electrical 
undertakings. The final offer made by the City Counoil of 3s. 6d. per 
day increase for engine drivers was accepted with a oo i 
addition to the differential increases previously offered to other 
employés. The men had claimed an increase of 1s. a day all 
round. 

As the settlement of the dispute between the engine drivers and 
firemen and the Melbourne Electric Supply Co. was contingent upon 
the settlement of that between the men and the Melbourne City 
Council—both undertakings agreeing to pay the same wages—the 
whole of the trouble relating to electric supply and power is now 
practically at an end. 

A comparison of the new offer with the former and with present 
wages is given below :— 


Latest offer 
Minimum by City 
demanded Council's 
Present by Asso- Disputes 
Wages. ciation. Committee. 
& d. 8. d. a. d. 
Leading engine drivers 14 6 18 6 18 0 
Engine drivers..* -— 18 6 17 6 16 6 
Leading firemen ie 14 0 18 0 17 6 
Firemen and greasers... 12 6 16 6 15 6 
Trimmers 888 s» 11 6 15 6 14 6 
Ashmen sis 985 11 6 15 6 14 6 
Conveyor attendants ... 12 4 16 0 15 O 
Switchboard attendants 14 0 18 0 17 0 
Sub-station attendants 14 0 17 6 16 6 
Dynamo attendants ... 11 9 15 6 14 6 
Motor attendants TT 11 9 15 6 14 6 
Cleaners ics sia ll 9 15 6 12 3 
Boiler cleaners "e 11 9 15» 6 12 6 


The Norwegian Lamp Factory.—GERMAN CaPITAL.— 
The only lamp factory in Norway—that of the A. B. Norak 
Elektrisk Lampefabrik, of Drammen—is to pass into foreign 
ownership. At a special meeting of the shareholders, held on 
August 4th, a resolution was adopted deciding to dispose of the 
company's assets to & syndicate composed of the Norsk Elektrisk 
Brown-Boveri, Per Kure, the Auer Gesellschaft, and Siemens- 
Schuckert, and one-half of the capital is to be German. The new 
owners have reserved the right either to continue or suspend 
working at the factory, but it is stated that they intend to engage 
additional workers, so as to increase the production. Some time 
ago the Norwegian company deoided to issue 700,000 kronor in 
preference shares, but as the amount subscribed was considered 
inadequate, this is one of the reasons for the sale. It is assumed 
that the purchase price will permit of the return of 50 per cent. of 
the ordinary share capital to the shareholders, 


Government Contracts: The National Roll. — 4 
Select Committee which has been appointed to inquire into the train- 
ing and employment of disabled ex-Service men is reported to have 
recommended that the placing of Government contracts be limited, 
after a date to be fixed, to firms whose names are on the National 
Roll—that is, firms who are employing the percentage of disabled 
men fixed for their particular trade. 

We recently referred to the excellent work that has been carried 
out at the Croydon Central Polytechnic by disabled ex-Service men 
(July 30th, p. 148). Mr. F. H. Taylor, who has been responsible 
for the course of training, desires us to mention that his assistant, 
Mr. V. A. M. Bulow, has had charge of the workshops for some 
time, and has taken the greatest possible interest in the work. 


Conference at Olympia.— During the run of the Machine 
Tool aud Engineering Exhibition at Olympia (from September 4th 
to 25th), there is to be a conference of employers and employed 
organised by the Industrial League and Council. It will take place 
on Tuesday, September 21st. There will be morning and afternoon 
sessions, between which luncheon will be held in the Banquet Hall. 
At the morning session the Rt. Hon. G. N. Whitley, M.P., will 
preside, and the Rt. Hon. G. N. Barnes, M.P., will open a discussion 
oa “ Unemployment and Production " ; at the luncheon Mr. E. J. P. 
Benn will be the speaker ; and in the afternoon, under the chair- 
manship of Sir George Paish, there will bea debate on '' High Prices 
and World Competition," the Rt. Hon. G. N. Barnes, M.P., being the 
opener, 
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South African Iron and Steel Industry.— After an 
animated debate, the Union House of Assembly, on Friday last, 
ned, by 61 votes to 35, the draft agreement between the 
Pretoria Ironworks and the Government. The agreement stipu- 
lates that for a period of 17 years the Government railways will 
purohase 50 per cent. of their requirements in steel rails, &c., from 
the Pretoria Ironworks at imported cost. Vigorous criticism 
was directed against the agreement by the Unionist and 
Labour benches on the ground of creating a monopoly, especially, 
it was urged, as the Union Steel Corporation and other smaller 
producers had for years been promoting the iron and steel industry. 
General Smuts, in emphasising the benefits of developing the great 
iron and steel industry of South Africa, which had, he said, unique 
opportunities owing to coal .and iron ore being plentiful and very 
cheap, and there being splendid resources of unskilled labour, 
pointed out that there was no question of monopoly, as the other 
50 per cent. of the business of the railways was open to competition 
from everyone. The agreement before Parliament was also 
expressly subject to the prior agreement with the Union Steel 
Corporation, It was still in the power of the Union Steel Cor- 
poration to move on to success in their undertaking, and produce the 
whole of the Administration's railway requirements under their 
agreement for the next eight years. Sir Thomas Watt, Minister of 
Railways, claimed that no great steel industry could be established 
without the Government's assistance, and they considered the 
inducement offered to the Pretoria Ironworks an exceedingly cheap 
method of securing the establishment in South Africa of an enter- 
prise requiring the investment of from £1,500,000 to £2,000,000 to 
assure manufacture on a large scale, because only on a large scale 
could such an industry hope to make good.— Renter's Trade Service 
(Cape Town). 


Copper and Lead Prices.—Mesers. F. Smith & Co. 
report, August l;7th:—Eleotrolytic bars, £116, £1 decrease; 
electrolytic sheets, £158, £1 decrease ; electrolytic wire rode, 
4132, £1 decrease; do. H.C. wire, 1d. to id., id decrease. 

Messrs. James & Shakespeare report, August 18th :—Copper bars 
(best selected), sheet and rod, no change; English pig lead, 
£33 10s., & reduction of 30s. par ton on last week's prices. 


Further Reductions in German Export Duties.—The 
Heichsanzeiger publishes further alterations in the export tariff 
affecting wire, electrical machinery, telegraph and telephone 
spparatus and railway wagons. The following are now duty 
free :—Wire made of base metals (formerly subject to export duty 
of 3 per cent.), marine and underground electric cable r 
1 per cent.) and insulating tubes of paper or pulp (formerly 5 per 
cent.).— Reuters Trade Service (Berlin). 

The A.E.G.—The Allgemeine Elektrioitäts Gesellschaft 
is proposing to increase its share capital by 250 million marks by a 
preference issue at 6 per cent. These shares will be redeemable 
from January 1st, 1925, at 115.— Rewter's Trade Service (Berlin). 


Unemployment.—It is stated that about 50 per cent. of 
the workers of the semi-skilled class in Sheffield are unemployed. 
} have been stopped at Messrs. Firth's, Hadfield'e, Brown's, 
Vickers', and other big works. In addition, workpeople have gone 
to Sheffleld from other towns, where trade is falling off, and they 
are straight-away disappointed. This is increasing Sheffield's un- 
employment roll. 

For Sale.—By direction of the Disposal Board, Ministry 
of Munitions, Mr. M. Marshall will sell by auction, on September 1st 
and 2nd, at Central Stores Depót, Houston Station, near Glasgow, 
plant and machinery, &c, including motors, generating seta, 
electric cable, electric fittings, &c, For particulars see our 
advertisement pages to-day. 


LIGHTING AND POWER NOTES, 


Barking.—ELRxOrRIOrrr IN Dooxs.—The County of 
London Electric Supply Co., Ltd., intends to erect at Barking a 
large generating station to supply the whole of the riverside area, 
including Tilbury. 

Birkenhead.—LoAN SaANcTIONED.—Sanction has been 
received by the Corporation to the borrowing of £20,000 for ex- 
tensions to electricity mains and services, and £12,500 for electricity 
meters. 

NEw SUB-RTATION.—Land owned by the Corporation at chester 
Wharf is to be used for the erection of a high-tension sub-station, 

British Colnmbia.—WaTER PowrEr.—The potential 
water-power of British Columbia, experts deolare, is equal to that 
of five Niagaras. Pouring down the mountains comes enough 
water to develop 3.000,000 H.P. At Niagara Falls, there is now 
developed about 725,000 H.P. Only 123,000 E.H.P. is now developed 
by the plants supplying Vancouver, New Westminster and the 
towns in that vicinity. This power turns the wheels of mille and 
factories, propels the tramway cars of these cities and provides 
light for the streets and homes. If the entire wealth of British 
Columbia in water were harnessed, it would be sufficient to 
provide power, light and heat for 40 cities the size of Vancouver 
and New Westminster combined. With this cheap power available, 
economists predict that some day the province will become one of 
the greatest manufacturing centres of Canada.— Power, 


Clacton-on-Sea.— ELECTRICITY CHARGES.—The Ministry 
of Transport has informed the Urban District Council that, under the 
Order granted, the price of electricity must not exceed 11d. per unit. 


Eid 


Continental,—FRANCE.— The Chamber of Deputies has 
sanctioned the scheme submitted by the Minister of Public Works 
granting to the Orleans Railway Co. the utilisation of the Upper 
Dordogne River, in order to carry out the electrification ef part 
of its lines. The State will carry out, at ite own cost, the works 
necessary for the utilisation of hydraulio power and leave to the 
company the installation of machinery and the equipment of works 
and lines. The company will repay the State at a rate to be fixed 
by a special agreement. Any 1 energy will be sold by the 
company to third parties at rates w will be fixed by the Govern- 
ment. A reserve of power will be specially allotted to companies, 
trusts and agricultural and co-operative societies at preferential 
rates. The profits of the sales will be shared between the State 
and the Orleans company pro rata with their respective shares in 
the outlay on first establishment. The financial arrangement oon- 
templates the constitution of an unique society formed by the State, 
the Departments, the communes and the Orleans company. 

The French Société générale d'Enterprises and the Swiss Société 
Locher, of Zurich, have come toan agreement to build a dam on the 
Rhone, near the Swiss frontier, in connection with a hydroelectric 
station which is to be established at Pougny-Chancy, to yield 
50,000 H.P. The Banque suisse des Ohemins de Fer, of Basel, is 
financing the scheme. 

The Compagnie électrique de la Loire et du Centre has decided 
to raise its capital to 60,000,000 fr., with a view to inoreasing its 
generating power, in order to supply its enlarged olientèle. Ita 
plans embrace the construction of a 25,000-H.P. capacity water- 
power station on the Haute Loire; the acquisition from the State 
of an additional thermio generating group; shares in the Socióté 
d'Energie électrique de la Basse-Isère and in the Société hydro- 
électrique de l'Eau d'Olle, with a view to obtaining additional 
supplies, &c. 

SWITZERLAND.—There are over 16,000 electricity works in 
Switzerland, although the population is under 4,000,000. The 
electricity produced is used either for lighting, industrial pur- 
poses, electrochemical and electrometallurgical purposes, electric 
traction on railways, or for heating and cooking purposes. 
Rivers such as the Rhine, Aare, Reus, and the Limmet, have at 
various points been dammed at their full breadth, and the water 
used for the production of electric power. 

A recent innovation in Switzerland is the tapping of mountain 


lakes (Kloenthal and Ritom), and the artificial creation of lakes for 


purposes of power production by damming up whole valleys. Such 
artificial lakes have advantages over wild torrents, inasmuch as the 
water supply can be regulated at will, and liberated or alternately 
retained, as may be required. 

Before the war the Swiss power stations had altogether at their 
disposal more than 520,000 H.P., taken at a yearly average, the 
maximum being 887,000 and the minimum 345,000. The erection 
of electric power stations was delayed owing to the war, but did not 
come to a complete standstill. In spite of the unprecedented rise 
in the cost of labour and materials, great progress is now being 
made; the shortage of coal makes the erection of further power 
stations a matter of urgent necessity. 

The amount of water power immediately available in Switzer- 
land is estimated at 1,189,000 H.P. Of this &mount the eleotri- 
fication of the railways will require 245,000 H.P., but it is estimated 
that power stations in Switzerland could be built to produce 
8,000,000 H.P., and even more, or 20 milliards of KW.-hours per 
annum, whereas the power needed in Switzerland during 1914 is 
estimated to have been less than one-fourth of this amount. The 
shortage of coal caused by the war, which has been most bitterly 
felt, particularly in winter, has led to a tremendous demand on 
the pert of the publio for electricity. In addition to power and 
lighting, for which the eleotricity has, so far, been perticularly 
used, electricity is now being employed to & much greater extent 
for heating purposes and for cooking, &c., in private houses as well 
as in public institutions. — Board of Trade Journal, 


Dorchester. —PUuRoHASE or UNpERTAKING.— The Dorset 


` County Council has offered the County of Dorset E.S. Oo. 49,000 for 


its Dorchester plant, subject to the necessary sanotion being 
obtained. 

Glasgow.— YEaR'’s WoRKING.—The report on the elec- 
tricity undertaking for the year ended May 31st last shows a gross 
revenue of £977,486, as against £865,039 in the previous year. 
The working expenses totalled £713,451, as compared with 
£567,259, leaving a gross surplus of £264,035 (£297,780). The 
payment of loan interest and sinking fund charges reduced this to 
£9,844 (£93,226). Writing off the depreciation in value of the 
plant resulted in a deficit of £54,614—met by the reserve fund 
as contrasted with a surplus of £32,762 in 1918-19. The total 
number of units sold during the year increased by 2,721,623 to 
146,228,311. The total capital expenditure during the 1919-20 
period was £910,626, 


Japan.— E. H. T. Transmission.—A 140-mile trans- 
mission line between Seto and Osaka, Japan, now under con- 
struction, will be operated at 160,000 volta, three-phase, 60 cycles, 
with neutral grounded through resistance. This is part of an 
extensive hydro-electric development programme involving an 
ultimate capacity of 200,000 kw. and transmission lines totalling 
more than 400 miles in length. The project is being undertaken in 
three successive steps of 30,000 Kw. for the first, 70,000 Kw. for the 
second, and 100,000 Kw. for the third development. All of the 
power plants will be operated eventually in parallel over two 
circuits on a single steel-tower line having a capacity of 100,000 KW. 
The first development now under way is the constraction of two 
plants, one of 9,000 Kw. at Mosegawa, and one of 19,000 xw. at 
Seto. Electrical World, 
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King's Lynn.— ELECTRICITY SurrLY.— The Town 
Council has decided to institute inquiries as to the probable con- 
sumption of electricity with a view to supplying the villages of 


Terrington and Clenchwarren by means of an overhead 
installation. 


Lichfield.—Eu.EcrRiciTY SuPPLv.— The Town Council 
has appointed a Committee to meet a deputation from the Walsall 
Town Council, and discuss the question of a supply of electricity 


for the city, by means of a proposed cable to supply Whittington 
Barracks. 


London. — PRICE INcnEASE.— The Charing Cross, West 
End, and City E. S. Co. has applied for permission to increase its 
maximum charge to 8d. per unit, instead of 6d. to put it on terms 
of equality with other supply companies in the Metropolitan area. 

WOOLWICH.—In order to comply with the Electricity Commis- 
sioners' wishes that the electricity undertaking should be further 
developed, the Council has decided to carry out plant extensions 


at an estimated cost of £200,000, and extensions of mains costing 
430,000. 


Market Drayton.—Pusiic LIdRTINd.— In connection 
with the lighting of the district during the coming winter, the 
Urban District Council has accepted the tender of the Market 
Drayton Electric Light Co. at £4 10s. per lamp. 


Newcastle (Co. Down).— PUBLIC LIOHTIXNd.— Tbe Urban 
Council has agreed with the Electric Lighting Co., Belfast, for a 
supply of electricity for public lighting at £340 per annum, with 
520 lights of 50 C. P. each, 34 of 25 C. P., four of 100 c. P., and five 
of 200 C. f. 


Portrush.—Eectricity ScHEME.—Mr. A. D. Price, 
engineering inspector to the Local Government Board for Ireland, 
held an inquiry recently into the application by the Urban Council 
for sanction to a loan of £15,000 for constructing electricity supply 
works. Evidence dealing with the financial, commercial, and other 
features of the scheme was given by Mr. W. Pleavance, consulting 
engineer, and others. The Town Clerk said a rate of 18. 91d. in 
the £ would cover payment of principal and interest, spread over 
a period of 25 years, in the case of the electricity loan, anda further 
loan for £2.000 for the purpose of providing lands for use as 
pleasure grounds, Mr. S. A. Wray, Cloraine, on behalf of residents 
in the Dhu Varren district, urged the immediate inclusion of that 
district in any electric lighting scheme that might be carried out. 
The Inspector will report in due course. 


Shipley.— ELECTRICITY SuPPLY.— The Urban District 
Council has decided to raise no objection to the proposed applica- 
tion of the Yorkshire Electric Power Co. for a Provisional Order to 
supply electricity within the district, provided no monopoly is 
created. The company has informed the Council that if the Order is 
granted, full protection will be given to the Council on this point. 


Sligo.—PunsLIc LriagriNG.—By a majority, the Corpora- 
tion has accepted the offer of Mr. T. Kilgannon, Thomas Street, to 
install and maintain public electric lighting, beginning with 16 
lamps—nine of 200 C.P., and six of 100 c r.—and as many other 
lampe of 50 C.P. as may be required within a specified area, the 
price to be Is. per unit—subject to revision every three years, 


according to increase or reduction in price of coal and Trade Union 
labour. 


Thorne (Yorkshire), — ELECTRICITY SuPPLY.— The 
Electrical Distribution of Yorkshire, Ltd., is to apply for a 
Provisional Order to supply electricity for all purposes within the 
township and the rural area of Thorne. Mr. Wells, on behalf of 
the company, interviewed the Rural Council last week. It was 
pointed out that two local colliery companies at Hatfield and Thorne, 
would oppose the Order, and that the Stainforth Colliery Co. is 
already supplying its own houses with electric light. 
said the company was satisfied that, despite these facts, a supply 
to the district could be made to pay. The opinion was expressed 
at the meeting that no colliery company would be willing to 
become general distributors, although it would probably be 
prevared to supply energy in bulk. The Ccuncil, before coming 
to a decision about the electricity supply company, decided to 
inquire from Messrs. Pease & Partners, colliery proprietors. and 
the Hatfield Main Colliery Co., whether they would be willing 
to supply and distribute their spare power for public lighting in 
Thorne, and to undertake the work which the E.D. of Y. Co. pre- 
pos ed to do. 


Tasmania.— WATER PowWER.— It is announced that the 
Tasmanian Government intends to introduce legislation during the 
forthcoming seasion of Parliament forthe purpose of dealing with the 
question of the rights of the Crown to the waters of the State, and 
establishing an authority to control them, carry out systematic 
gaugings, surveys, &c., and especially to consider the question of 
the utilisation of waters for the various purposes of power, irriga- 
tion, domeatic supply, and mining. 

The Government has also instructed the chief engineer and 
general manager, Mr. J. H. Buttera, to proceed to the United 
Kingdom and North America in the near future, to investigate 
systems of management of electricity supply undertakings, to study 
the resulta that have been obtained, and the working of existing 
legislation, with a view to devising the soundest possible scheme to 
suit conditions for the control of hydro-eleclricity in Tasmania. 
Mr. Butter's miasion is also to obtain machinery for enlarging the 


power scheme as already decided upon, and now involving an outlay 
of £2,500,000, 


Mr. Wells 


It.is officially stated that Tasmania is at the present moment 
committed to an enormous works programme in connection with 
the hydro-electric scheme, which will exhaust all the available 
labour and funds during the next three years.—Times Trade 
Supplement, 


Taunton.— ELECTRICITY AREA.—The Town Council has 
asked to be excluded from the Lower Severn electricity district, on 
the ground that the cost of linking up would be out of all pro- 
portion to the possible benefit, and recommending that if the 
town is to be included in some area, it should be in the same one 
as Exeter. 


Twickeubam.—ELECTRICITY CHARGES.— At a conference 
of local authorities, it was decided to recommend the Ministry of 
Transport that an increase of 2d. per unit, making the charge 1e., 
would be acceptable, and failing the acceptance of this by the 
E.L. Co., the application for the maximum charge to be fixed at 
1s. 2d. should be opposed. 


Whitehaven. NEW PLAxr.—The Town Council has 
decided to apply for a loan of £12,000 for a generating set. 


Winchester.— VEAR'S WorkKixc.—The figures given in 
the statement of accounts for tbe year ended March 31st 
last, are as follows, the figures given in parentheses being 
the corresponding results for the previous year :—Total 
revenue, £25,986 (£18,095); total working expenees, £17,333 
(£11,839); gross profit, £8,653 (£6,256) and net profit, £2,636 
(£626). The total number of units sold increased by 186,394 to 
1,326,466, 


Woking. — OVERHEAD Transmission. — The Urban 
District Council has consented to the Electric Light Co. erecting 
an overhead cable in the district for the transmission of energy. 


TRAMWAY AND RAILWAY NOTES. 


Argentina.— RAILWAT ELECTRITICATIOx.— Among the 
various improvements and extensions on which the Central 
Argentine Railway contemplates spending 40,000,000 pesos is the 
electrification of the line to San Martin, which it is hoped to put 
in hand shortly, the preliminary calculations and plans now being 
completed.— Reuter's Trade Service (Buenos Ayres). 


Burnley. — WaGEs.— The Tramways Committee, on 
August 12th, decided to approve of any agreement arrived at bet ween 
employers and employed in the engineering trade in connection 
with the present application for a wage increase. If the overtime 
embargo continues and is applied to fitters, it is probable there will 
be no Sunday service, and a reduced Saturday service of cars in the 
district. 


Continental,— RUssIA.— Moscow reports that the first 
electric train in Russia has been built in the Baltic works, and 
that it will have a speed of 31 miles an hour.— Tho Times. 

ITALY.—At the second session of the Consiglio Superiore delle 
Acqua it was decided, in the matter of the electrification of the 
Italian railways, that the existing three-phase system should be 
maintained throughout the zone horthward of the Pisa-Florenoe- 
Faenza line; that continuous current should be used on tke 
Benevento-Foggia section; and that, experimentally, industrial 
frequency three-phase traction should be employed on the Rome- 
Tivoli and Rome-Anzio lines. 


Holl.—Wace INcREASE.—On August 13th the Corpora- 
tion Tramways Committee decided to grant its traffic employés 
an extra ls. per week, to make up the 10s. advance demanded by 
the men, though the national award was for 9s. leaving local 
authorities with power to give the extra shilling or not. It was 
stated at the meeting that practically every other tramway 
authority in Yorkshire had given the extra shilling. 


Jamalca.— RA ILwWAY ELECTRICATION.—À mail dispatch 
from Kingstown, Jamaica, says that the Government has under 
consideration a scheme for the electrification of the railway system 
in that island, and that the British Admiralty looks favourably on 
the project. Considerable improvements are under review, the net 
effect of which will greatly help trade ard commerce. 


London. — ** UNDERGROUND” Fares. — The London 
Underground railways have issued a statement with regard to 
the Fares Act, which was among the private measures to 
receive the Royal Assent on Monday. The revised fare rates 
are being prepared at the Underground headquarters, but 
it is not anticipated that they will come into operation until 
the end of next month. It is explained that the new powers 
granted to the companies under the new Act will permit the 
continuance of the policy of preference to the long-distance 
passenger, who is, generally speaking, an employed pereon of 
the industrial, business, or professional class, and, therefore, a 
regular traveller. Under the Act, the " Underground " systems 
are empowered to charge ordinary fares at a rate not exceeding 
14d. for a mile or part of a mile, with a minimum of 2d. ; whi'e 
" workmen' 8" vicketa will be issued up. to 7.30 am. on all the 
systems, and will be available for the return journey any time 
during the day at rates not exceeding the ordinary single fare for 
the double journey, with a minimum of 3d. (return). These, how- 
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ever, are maximum powers of charge, designed to provide the 
companies with a reasonable margin within which tooperate, without 
the necessity of constant reference to Parliament. Even for short 
journeys in the inner areas it may not be necessary to make full 
use of the maximum powers of charge. The necessary increases 
will be impoeed where they will be least felt, and the long-distance 
fares under the new schedule will still be found to work out at a 
ats cheap mileage rate, both positively and relatively.— Morning 
nat 


Sonthend-on-Sea, —ExrTENsIONS.— The Light Railway 


Commissioners have granted the Town Council an order for the 
extension of the electric tramways. 


Southampton. — STRIKE. — On the afternoon of 
August 15th the tramway employés ceased work on account of 
the dismissal and refusal to reinstate one of their members. An 
offer to take the man back when a vacancy occurred was refused. 


Sonthport.— TIME ExTEkNSION.— The Minister of Trans- 
port has extended the time of the Southport Corporation Act for 
the completion of the electrical equipment and apparatus for the 
working of trolley vehicles until August, 1921. 


West Ham.—YxAR'8 WoRKING.—The resulta of working 
for the year ended March 31st last are given below, the previous 
year's figures being shown in parentheses :—Total revenue, 
£283,845 (£237,487); total expenditure, £253,691 (£215,019); 
gross profit, £29,651 (£22,468) ; net deficiency, £44,777 (27, 703). 


TBLEGRAPH AND TELEPHONE NOTES. 


_Austria,—STRIKE.—The Post Office notified during the 
week-end the temporary suspension of the telegraph service with 
Aastria, owing to a strike in that country. 


Costa Rica.—WiRELESS TELEGRAPHY.—The Gaceta 
Official (San José) of June 10th publishes the following decree, 
which may interest United Kingdom firms :— 

The Executive Power is authorised to employ the sum of 
250,000 colons from the Public Treasury in the purchase and 
installation of a wireless telegraphic or telephonic station of 
sufficient power to obtain direct or indirect communication with 
the places in the world where wireless-telegraphio and telephonio, 
cablegraphic, or telegraphic public offices have been opened. This 
station must be established by preference in the capital of the 
Republic. From the same sum will be taken the amounts 
necessary for the purchase and installation of sub-stations in 
distant regions of the national territory, and by preference in the 
cantons of Osa, Puntarenas, and Liberia, and in the region of 
Siscaola in those places in which the towns and State may derive 
the best service and in which the exigencies of wireless-telegraphio 
technique may be satisfied. Decree No. 81 of April 10th of the 
current year, issued by the Government of Dr. Francisco Aguliar 
Barquero, is ratified, by which the wireless telegraph and tele- 
phone are declared of publio utility and State monopolies.— Bva’ d 
of Trade Journal, - 


Eeuador.—WIBRELESS lELEGRAPHY.—Àccording to La 
Prensa, of Lima, the Government, in order to set up speedy means 
of telegraphic communication across the mountainous regions of 
the Republic, is contemplating the establishment of a wireless 
network, and has placed the contract with the Société Francaise 
Radioelectrique. The stations forming the network will number 


five of 10 Kw. each, five of 5 KW., three uf 1 KW., and one of 70 Kw, 


France.— WIRELESS TELEGRAPHY.—The re-organisation 
of .the French syatems of poets, telephones and telegraphs and 
the amplification of the wireless network were the subjects 
recently of a speech by M. Deschamps, under-secretary of the 

t concerned with these services, Existing stations, said 
M. Deschamps, already had received or forwarded 4,500 radio- 
telegrams in January, 4,800 in February, and 5,730 in March. The 
long-distance network organisation was under weigh. While 
awaiting the establishment of a station specially designed to 
exchange radiograms with the great European stations, the 
Administration purposed utilising the Tour d'Eiffel station, and 
perhaps that of Doua, near Lyons, and, if agreeable to the Ministry 
of Marine, the station of Basse Lande, at Saint Philibert de Grand 
Lieu. There was already a service of several hours’ duration daily 
with Hungary, and another was about to be opened with Belgrade. 
Negotiations had been begun with the American Radio Corporation 
with a view to setting up connection with Tuckerton, when 
inaugurated, and the Doua station. The last-named would only be 
used for Franco-American traffic until the completion of the 
Croix d'Hins station, near Bordeaux. Lastly, the Administration, 
in agreement with the Ministry of the Colonies, had framed a 
programme for a network of very powerful stations directly linking 
the French capital with all its oversea colonies, The construction 
of the colonial network would take some time, but meanwhile a 
tem porary system was under consideration for the use of the Presa, 
and private telegrams by means of fairly powerful stations linked 
up to the Doua station and that of Croix d'Hurs, which will shortly 
be working. This programme, M. Deschamps says, when com- 
pleted, will render France independent of the English system, 


Georgia (Russia). WIRELESS Stehen Ne 
are under way between the Georgian Government and a French 
DOS for the establishment of & owen wireless station 

iflis. 


Holland.— WIRELESS TELEPHONY.— By arrangement 
with the Government the Committee of the Amsterdam Bourse has 
made provision for the introduction of a system of wireless tele- 
phony next month in connection with transactions with the 
provinces and with Rotterdam, says the Financial Times. 


Ireland.—SEcRET WiRELESS.—Last weék a complete 
wireless installation was reported to have been found in a house at 
Drumsna, Co. Leitrim ; the police attach much pen to the 
capture of the installation. 


Italy —AUTOMATIC TELEPHONES.—The intention of the 
Government to spend 10,000,000 lire on the introduction of 
automatic telephones has been linked with the statement that 
native firms are to be passed over, and the orders placed in Germany. 
The Tribuna explains that the Government, not to compromise the 
success of its large scheme, was bound to invite competition. 
During the war there was an agitation against orders for automatic 
telephones being placed with the English Siemens Co. and with 
the Western Co., and as a consequence, the Società Construttori 
Telefoni Italiani Pies constituted, consisting of the five: principal 
firms i in this brunch, namely, the Società Industrie 
Telefoniche Italiane, the Società A.. Perego, the focietà Telefoni 
Privati, the Società Adriatica Telefoni, and the Societa Giulio 
Galanti e Ca, There seems little = of the Government passing 
over the native industry. 


Liverpool,— WIRELESS FIRE CALL.— The Fire Brigade 
last week experimented in calling the brigade to a scene of fire by 
pem of wireless telegraphy. A similar test was Recently, made in 

ndon, 


Shanghal,— New WIRELESS Sration.— A powerful 
wireless station, which will be available for commercial and 
official purposes, is to be established at Shanghai, says The Times. 


Ships’ Wireless.—D.O.R.A. REGULATION REVOKED.— 
An Order in Council, published in the: London Gazette of August 
13th, revokes, from ‘September lst, Regulation 37 B, under the 
Defence of the Realm. Regulations, which made it com ulsory for 
every British ship of 1,600 tons or over to be provi with a 
wireless outfit, and to carry two certified operators. 


United States. — New WIRELESS SERVICE. — Tte 
"Naval Communication Service” began on August 17th, when 
commercial, private, and Press messages were accepted fcr trans- 
mission to France by wireless. The commercial rate is the same as 
that charged for messages sent by cable, while the Press rate is 
10 cents a word. Messages will also be accepted for Belgium, the 
Netherlands, Italy, Switzerland, Luxemburg. R and 
Jugo- Slavia, ria Lyons.— Financial Times, | 


on 


CONTRACTS OPEN AND CLOSED, < 


(The date given in parentheses at the end of the paraqra rh indicates 
the issue of the ELECTRICAL REVIEW, in which the " ura 


Notice” appeared, : i aa d wee ; T te 


; OPEN. Nu n ue 


Australia. — Commonwealth Government. November 
24th. Protected cable terminals and. cable distribution. boxes. 
Specifications &c., will be available at Australia House, Strand, 
W.0.—Reuter's Trade Service. (Brisbane). 


VICTORIA.—October 20th. Victorian State Rivers and Water 
Supply Commission. Two 1,000-B.H.P. steam  turbines.- with 
mechanical reduction gearing and condensing piani: = Renter's 
Trade Service (Melbourne). 


Azores. September 28th. Specifications (in Spanish) 
of electric lighting plant, required for the city of Ponta Delegada 
S. Michel, Azores, may be seen on application to Capt. angue 
Department of Overscas Trade, London (Room 48). 


Belgium.—September 10th. Municipal authorities at 
Antwerp. Switchgear boxes required for the electric cranes to 
be erected on the quays of the new docks (Nos. 2 and 3). Three- 
phase, alternating, 300 volte. Specifications (in French) may be 
ween on application to Capt. Vandeleur, Room 48 (Department of 
Overseas Trade. London). 


Birmingham. — September 1st. Salvage Committee. 
Two 100-KW., 440-v., D.C., compound-wound, steam-driven gen- 
erating sets, complete with surface condenser and switchboard. 
(July 30th.) 


Blackpool.— August 27th. Corporation. Two water-tube 
boilers, superheaters, economisers, stokers, &c.; two sets of induced 
draught plant ; coal conveying, &c., plant. (J uly 16th.) 


Bolton,— September 16th. Electricity Department. One 
12,000-Kw, turbo-alternator. (See this issue.) 
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Bradford, — September 9th. Electricity Committee. 
Contract R. 159. No. 4 boiler house and equipment, including 
buildings, water-tube boilers, economisers, induced draught plant, 
feed pumps, coal-handling plant and piping systems. (August 6th.) 


Cape Town.— August 28rd. The Department of Overseas 
Trade has received specifications for transformjng apparatus, switch- 
gear, poles, oroes arms, insulators, house connections, street lighting 
fittings, switches, lightning arresters, &c., for the electric lighting 
scheme at Mossel Bay. Copies may be seen at the office of the 
Department, Room 48 (Capt. Vandeleur), but it should be noted 
that Monday, August 23rd, is the closing date for tenders. 


Chile,—February, 1921. The Chilean Legation at Paris 
(23, Avenue du Bois de Boulogne) is asking for tenders for the 
supply and installation of electric power in the first zone of the 


Chilean railways. Sealed tenders are returnable before February 18st. 
1921. 


Croydon. — September 8th. Tramways Department. 
Supply and installation of a new feeder cable. (August 13th.) 


Edinburgh.—September 6th.  Electriciuy Department. 
Converting plant for Portobello generating station and sub-station. 
Speciflcation No. 26. (August 6th.) 


ladia. — AGRA. — October 22nd. Municipal Board. 
Complete generating plant, comprising : four Diesel engines and 
H.T. alternators; H.T. and L.T. switchgear, transformers and sub- 
station equipment; 15 miles underground H.T. cables, 28 miles 
overhead L.T. three-phase mains and street lighting equipment, 
complete with all accessories. (See this issue.) 


Loudon. — WaLTHAMSTOW. — September 8th. Urban 
District Council. Electricity Department. Two water-tube boilers 
and eoonomisers; one 5,000-KW. turbo-alternator and condensing 
plant; one 1,500-Kw. and one 1,000.KW. rotary or motor oon- 
verters ; one natural-draught cooling tower; E.H.T. and L.T. 
switchgear; E.H.T. cables. (August 13th.) 

WEST HAM.—September 9tb. Board of Guardians. Electrical 
fittings for six months. Mr. T. Smith, Clerk o the Guardians, 
Union Road, Leytonstone, E. 11. 


Manchester. — August 30th. Electricity Committee. 
Barton power station : 33,000-volt, 3-phase trunk feeders (26 miles), 
pilot cables (104 miles), telephoue cables (19 miles). Specification 
B. 7. (August 6th.) 

August 24th. Electricity Committee. One steam turbine-driven 
boiler-feed pump, for Stuart Street generating station. Mr. F. E. 
Hughes, Secretary, Electricity Department, Town Hall. Deposit 
£1 1s. (returnable). 

September 2nd. Markets Committee. Pumpe, motors and fittings, 
for Smithfield and Elm Street cold stores. Specifications, &c., from 
General Superintendent, Markets Department, Town Hall. 

September 20th. Electricity Committee. Six 33,000-volt, 19,500 
K.V.A., 3-phase static transformers, house service and testing trans- 
formers, (August 6th.) 


Nuueaton.—September 20th. Electricity Department. 


H. ves L.T. switchgear, connecting cables and accessories. (August 
13th. 


Portsmouth, — August 25th. Electric Lighting Com- 
mittee. One 4,000-Kw. turbo-alternator ; two water-tube boilers, 
each of 30,000 lb. per hour capacity. (July 30th.) 


South Africa.—JoHANNESBURG.—September 6th. Gas 


and Electric Supply Department. Class A. One or more light 
electric passenger vehicles. Class B. One or more light electrico 
delivery vehicles. (August 13th.) 


Stockton-on-Tees.— August 30th. District Fund, Gas 
and Electricity Committees, Articles and stores for six monthe. 
(August 13th.) 


Spaln.— The Direccion General de Correos y Telegrafos, 
invites tenders, up to the end of the month, for the supply of 10 
tons of electrolytic copper wire of 34 m/m dia., to be employed on 
the telegraphic lines from Bilbao to Gibraltar and Madrid to Bilbao. 
— Reuter’s Trade Service. 


Uganda.— December 20th. Government of the Uganda 
Protectorate. Tenders invited for a concession of a portion of the 
Ripon Falls of the Nile, See this column in our issue of July 30th. 


Warrington.— September 7th. Electricity and Tramways 
Committee. Surface condensing plant. (August 6th.) 


CLOSED. 


Glasgow.—Electricity Committee. Recommended :— 
Nine 1,573-K.v.A. 8tep-down transformers, £29,211.—Met.-Vickers Electrical 
Ltd 


Nine 1,816-K.v.A. step-down transformers, £29,885. — British Electric 
Transforiner Co., Ltd. 

New Zealand. — The New Zealand Government has 
ordered from Messrs. British Electric Vehicles, Ltd.. of Southport, 
Laree of their locos. to haul loads of 20 tons, complete with three 
mutur-generator seta, switchboards and all the necessary accessories. 
'l'üuey are for use in conjunction with the hydro-electric schemes 

hich are being carried out in New Zealand. 


Sunderiand.—Council Accepted by Electricity Com. 
mittee :— 
B. I. & Helsby Cables, Ltd.—Cable, 


Armstrong, Addison & Co.—Creosoted redwood troughing and creosoted 
capping. 


FORTHCOMING EVENTS. 


British Association for the Advaecement of Science. — 88th annua! 
meeting at Cardiff, from August 21th to 28th inclusive. 
Tuesday, August 24th. At 8 p.m. In the Park Hall. Presidential 
address on ** Oceanography,” by Prof. W. A. Herdman, F.R.8. 


— — — — e 


lustitute of Metals,—The autumn meeting of the 
Institute will be held st Barrow-in-Furness, on September 15th 
and 16th.—An attractive programme has been arranged, which 
includes civic receptions, social functions, &o., visits to iron and 
Steel works in the district, and visits to the Furness Railway 
works, the Barrow paper mills, and the Hodbarrow mines, During 
the meeting the following papers are expected to be submitted for 
discussion :— 

W. E. Alkins, M.Sc., on " The Immiscibility of Metals from the 
Point of View of the Phase Rule." 

Eng. Lieut..Comm. G. B. Allen, R.N., on " Service Experience 
with Condensers.” 

T. G. Bamford, M.Sc., and W. E. Ballard on “ The Influence of 
Gases on High-Grade Brass." 

Kathleen E. Bingham, B.Sc., on The Allotropy of Zinc." 

Prof. H. C. H. Carpenter, F.R.S., and Constance ,F. Elam on 
“ Orystal Growth and Recrystallisation in Metals." 

J. H. S. Dickenson, '' Note on a Failure of Manganese Bronze.” 

D. Hanson, M. Sc., and Marie L. V. Gayler, B. So., on The Con- 
stitution of the Alloys of Aluminium and Magnesium." 

O. F. Hudson, D.Sc., and J. H. Darley on The Constitution and 
Structure of Certain Tin-Antimony-Copper Alloys." 

F. Johnson, M Sc., on Some Features in the Behaviour of Beta 
Brass when Cold-Rolled.” 

R. T. Rolfe, F.I.C., on “The Effect of Increasing Proportions of 
Antimony and of Arsenic respectively upon the Properties of 
Admiralty Gun-Metal.” 


H. B. Weeks, F.I.C., " Notes on Brass-Foundry Practice at Messrs. 
Vickers, Ltd." 


Engineering Tool Standards.—A report (1s. 3d., post 
free) issued by the British Engineering Standards Association, 26, 
Victoria Street, S. W. 1, deals with British standarde for milling 
cutters and reamers, The first part of the report gives definitions 
of the various classes of these tools, followed by a series of defini- 
tions of various types of each class, each type being accompanied 
by an explanatory diagram. The second part contains 58 tables, 
giving the standard dimensions and tolerances of the various tools, 
including tables of Brown and Sharpe and Morse tapers. Standard 
dimensions for arbors and keys and keyways are also given. 


Charity Sports Meeting. —The C. A. V. Athletic Associa- 
tion is holding a closed and open sports meeting to-morrow on its 
ground at Old Oak Road, Shepherd's Bush, in aid of the Acton 
Cottage Hospital. Such a worthy object should ensure a large 
number of visitors; the meeting comprises many open events, 
besides those confined to the London business houses, and, after the 
sports, there will be a concert and dancing. 


Floating Exhibitions. —À conimittee of Italian business 
men has chartered a yacht which is to visit North African 
and Spanish porta and Marseilles this month, for the purpose of 
exhibiting the products of 1,200 Italian firms. 

An ex-German 2.000-ton vessel is being refitted at Brooklyn 


before making a world business tour. She will carry 1,500 exhibite - 


of U.S. manufacture and will make a year’s voyage to South 
America, Europe and Asia. The trip has been organised by è 
company of U.S. business men. 


Electricity in Italy.—The total consumption of electrical 


energy in KW.-hours in Italy in the last six working years was 98 
follows :— 


Years, xw.-hours, Difference—-xw,-hours. 
1913-1914 2 2,311,930,347 — 
1914-1915 a 2,573,017,931 + 26¢,000,000 
1915-1916 - 2,859,7 24,982 + 286,000,000 
1916-1917 " 3.796,719,209 + 937,000,000 
1917-1918 ee 3,391,588,933 + 595,000, 000 
1918-1919 3,713, 285,19 + 342,000,000 


Sentence.—At Hull Police Court on Monday, George 
Knight, chief electrical engineer to the British Oil and Cake 
Mille, Ltd., was sentenced to eight months’ imprisonment in the 
second division on charges of theft. It was stated that the goods 
stolen, and the cost of the firm's labour employed on the residence 
prisoner was building. totalled in value £1,400. The defence was 
that accused, who was suffering from consumption, succum 
temptation in his anxiety to provide for the future of his wife. 
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Electricity in India. — Considering the pre-eminent 
importance of irrigation in the Province of Lahore, it is not 
surprising that the majority of the papers contributed to the Lahore 
Engineering Congress should have dealt with that subject, says 
Indian Engineering. Nevertheless, the paper by Mr. F. L. Milne, 
A. M. I. E. E., on a Project for Providing the Punjab with a Cheap 
Supply of Electric Power,” was weloome. The electrical industry 
in India ıs notoriously very backward ; the figures given by Mr. 
Milne, acoording to the journal referred to above, show that while 
in India the number of watts installed per head of population is 
only 0742, the corresponding figure is 33 for the British Isles, 148 
for Canada, 61°8 for Australasia, and 56:9 for the Union of South 
Africa. Similarly, taking the percentage utilised of the total 
horse-power available, India is very behindhand in the development 
of the water power at her disposal as compared with other countries. 
“This was, however, only to be anticipated. A country, where the 
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HDRO-ÉLECTRICAL INSTALLATIONS OF INDIA. 


industry has been mainly agricultural, where the labour rates are 
low, and the teeming millions are simple people with few wants, 
has not the same incentive to exploit the water power available as 
countries confronted with very different conditions. If India has 
moved slowly, there are reasons why she should have dawdled. 
But that does not mean that she is going to be content to loiter 
for ever. A spirit of enterprise is awakening, and will in time 
become much more awake and alive to the potentialities, and Mr. 
Milne's paper comes opportunely as a sign-post to point the way." 
In concluding a series of articles on the existing and proposed 
hydro-electrical installations in India, Indian Industries and Power 
recently published a map, which we reproduce above, pointing out 
that most of the places where hydro-electrical development has 
taken place in that country lie along two lines—an east-west line 
along the Himalayas, and a north-south line along the Western 
Ghats. In the illustration those installations that are in operation 
are marked with a dot; those under construction are marked with 
a cross, while those indicated with a circle are not working. 


. Rallless Traction in Shanghal.—At the Private Exhi- 
bition Hall of the Inter-Ooean Photoplays Co., Ltd., on the 11th 
inst., Mr. D. McColl, engineer and manager of the Shanghai Tram- 
ways, by request of Messrs. Railless, Ltd., showed an interesting 
film depicting the railless service at Shanghai, and afterwards 
gave a description of the system. A feature of the oars is 
the life-guard in front of the wheels, which makes it practically 
impossible for anyone to sustain serious injuries. A rope net is 
fixed in front of the car, so that if it collides with a pedestrian he 
is picked up into the net, and feels nothing more than the shock. 

cars wind in and out of the traffic with ease, and can be drawn 
to the side of the road, thus allowing passengers to alight and 
ai the car without stepping on to the road. This advantage is 
found extremely useful in the case of a breakdown, as it does not 
impede the progreas of the cars following behind. Mr. McColl, in 
concluding his remarks, said that he was of the opinion that any 
farther extensions of British tramways should be on railleas lines. 


Royal Astronomical Soclety,— Meetings for the comin 
; e g 
700 have been arranged for the first and third Fridays of the 
. The subjects Shon 55 ee geodesy, 
terrestrial magnetism, seismo , and meteoro . Fellows of th 
Physical Society are invited to attend. icd TUS 


An Electrical Hot-wire Inclinometer.— The above instru- 
ment was the subject of a paper read by Mr. J. 8. G. Thomas before 
the Physical Society of London in June labt. The instrument con- 
sists essentially of two fine platinum wires (diameter about 0'1 mm.) 
mounted parallel to one another in a olosed chamber at a distance 
apart equal to about l mm. A constant current of from 0'4 to 
1.6 ampere (according to the sensitivity desired) is maintained in 
the wires, which constitute two of the arms of a Wheatstone 
bridge arranged so that the bridge is balanoed in the zero position 
of the inclinometer. If desired, the bridge may be constituted of 
two pairs of heated wires as above, The jpolinometer wires, in the 
zero position, may be either vertical or horizontal or inclined at any 
angle to the horizontal The indications of the instrument are 
dependent upon the relative heating or cooling effects experienced 
by the respective wires when the orientation of the wires about a 
horizontal axis is altered. The galvanometer deflection occurring 
with alteration in such orientation serves to indicate the inolina- 
tion of a definite radius vector to the horizontal, and calibration 
curves were given for the cases where the axis of rotation is hori- 
zontal, and (a) in the plane of the wires and parallel to the wires, 
and (5) at right angles to the plane of the wires. The charac- 
teristics of the calibration curves were discussed and curves given 
showing how the resistances of the respective wires depended upon 
the orientation of the wires. Attention was directed to the finite 
width of the column of heated gas ascending from the wires, and 
an empirical formula was deduced expressing the maximum 
deflection as a function of the bridge current employed. In the 
course of the discussion on the paper, Mr. F. J. W. Whipple referred 
to practical applications, such as the use of the instrument in an 
aeroplane. How would the results be effected by angular accelera- 
tion of the system? Mr. F. E. Smith emphasised this point. It 
appeared that this inclinometer would give precisely the same 
indication as a mechanical inclinometer, such, for instance, as a 
suspended bob or a marble ina glass cylinder. In the two possible 
cases of unaccelerated flight, viz., right way up and upside down, 
there was never any doubt. Dr. Hopwood asked how the behaviour 
varied with the diameter of the wire used ? Sometime ago he had 
heated two loops of fine wire in series in coal gas. At atmospheric 
pressure the finer of the two glowed perceptibly and the other did 
not. On reducing the pressure it was possible to get the thicker’ 
wire glowing while the other was dark. Could any anomalous 
effecta arise from such causes as this? Mr. Thomas, in reply, said 
that he had determined the ratio of the thermal conduotivity of 
various gases to that of air. He had found the same ratio at 
600° C. as at ordinary temperatures, and had interpreted this as 
indicating the existence of a skin of occluded gas round the wire. 
The thickness of this skin would be the ö term in King's formula. 
He had not yet investigated the conditions below the wire. He 
agreed that the instrument only indicated the apparent direction of 
gravity, but he had had the impression that there was some 
difficulty in discriminating between right and wrong way up in 
certain cases, and that there was no satisfactory indicator for this 
purpose in use. Another application connected with aviation was 
in setting the nose of experimental models exactly head on to the 
wind. Experiments had been made with various wires, and no 
anomalies of the type mentioned by Dr. Hopwood were found. The 
gas was at atmospheric pressure in practice. 


Vacuum Arcs for Interferometry.—A paper on the use 
of vacuum arcs for interferometry was recently read by Mr. J. 
Guild before the Physical Society of London, in which he disoussed 
the relative merits of short and long mercury aros for this work, 
and pointed out that the defect of the former was due to the 
broadening of the spectrum lines consequent on the high vapour 
pressure within the lamp. He showed that by attaching a 
condensing bulb to the lamp, so as to prevent excessive rise of 
vapour pressure, the short lamp could be made practically as good 
as the long one as regards sharpness of lines, while still being of 
much greater intrinsic brightness. 


Canada’s Domestic Electric Apparatus Industry.—The 
report of the Bureau of Statistics for 1918 shows that 68 under- 
takings manofacturing electrical apparatus were in operation, with 
a capital investment of over £ 10,000,000 and employing 8,863 people. 
The following quantities of material used by these industries 
are of interest: — Foundry castings, iron, brass, copper, and 
aluminium, 95,099 tons ; pig-iron, 4,190 tons; steel, bar-sheet and 
castings, 6.287 tons; insulating materials, 6,290 tons. The total 
selling value of articles produced in 1918 was £7,000,000. Canada 
in 1919 imported electrical apparatus to the value of £2,600,000 
most of which was from the United States, 


Inquiry.—The name of a North of England firm, that 
makes chimney corner castings (four corner brackets with bolts), to 
Whar oe are bolted for carrying overhead mains, is 
as or. 


Appointments Vacant, —Deputy engineer-in-chief and 
manager, for the nghai Municipal Electricity De 

(salary 1,000 taels per month ; tael = bs. 6d.) ; director of 5 
telegraphs (£600), for the Government of the Somaliland Pro- 
tectorate; electrical and general draughtaman, technical instructor 
in electrical engineering, and chief instruotor in dynamo and motor 
manufacture, &c., for the Government Instructional Factor 
Ponders End; assistant lecturer (£300), and demonstrator in civil and 
mechanical engineering, and one for the Electrical Engineering 
and Applied Physics Department (£300), for the Northampton 
Polytechnic Institute; shift charge engineer (£276), for the 
Walsall Corporation Electricity Supply Department.’ See q 
advertisement pages to-day. i m 
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_ Australian Developments. With. the issue of our con- 
temporary, vhe Jadustriat Australian and Mining Standard, for June 
17th, 1920, there is included a special supplement of 50 odd pages 
describing, and very tully 1nuustratiny, the " Harnessing of 
Australia's Greatest Kiver, the great scneme undertaken by the 
Governments of the Lommonwealvh of Australia and of the states 
of New South Wales, Victoria, and South Australia, with a view to 
the more protitabie use of the waters or the river Murray. 


Home Office Factory Inspectorate. — An important 
scheme of reorganisation nas been sanctioned tor the factory 
department of tne Home Omce, and will be brought into opera- 
tion as SOO as the necessary arrangements can be made. 
Among the alterations are ine following: It nas become 
necessary, owing to the increuse 1n the number ot factories 
and workshops, und the great growth in the duties devolving 
on the- inspectorate, to reduce the areas of the divisions anu 
districts into which the country is divided for inspection 
purposes. ‘Lhe number ot divisions will be increased trom 
alx to ten, and the number of districts trom 62 to 55, while 
a corresponding reduction will be made in the number of 
Junior inspectors. ‘Lhe scientific and technical statt of the 
department will be considerabiy strengthened in order to 
enable ıt to cope with new developments with regard to safety 
and health. ‘she medical staff is to be increased from three 
to tive, one of whom will be a woman. ‘ihe special engineer- 
ing staff which is more particularily concerned with problems 
of safety, ventilation, &c., arising in connection with the 
administration of the Factory Acts, will be reconstituted and 
enlarged; and, in view of the great growth in the use of 
electricity tor industrial purposes, four additional electrical 
inspectors will be appointed to enforce the satety require- 
ments of the electricity regulations. The changes involve 
considerable redistribution ot the staff as between the various 
grades, and in particular the number of women inspectors 
will be considerably increased, but the total number of the 
stalf will remain about the same. At the same time, the 
scales of salaries of. the inspectorate have been revised in 
view- of the increase in the remuneration which technical 
qualifications and experience command in industry. 


A New Transmission Gear. We were recently priviledged 
to- examine an invention for which a great future is 
predicted. - In general, present-day variable-speed gears 
are: not: entirely satisfactory, their chief drawback resid- 
ing, el course, in :the process of changing from one 
speed. to another.: In al spur gears a certain amount 
of &kill on the part of the man in charge is absolutely neces- 
sary to the well-being of the mechanism. ‘ihe gate system of 
gears permits of certain definite ratios only, thus limiting the 
majority of gears to a small number of changes. ‘lo obviate 
these and other undesirable features in transmission and 
speed control the present invention, the work of Mr. FRANCIS 
J. HEALEY, has been evolved. Mr. Healey’s invention consists 
of two expanding and contracting sprockets mounted on 
parallel shafts, and connected by an endiess chain of constant 
length. The use of expanding pulleys in this connection is 
probably not new, but the driving connection in previous de- 
signs of this nature has been purely frictional, and the 
employment of & chain drive fitting into accurately cut gear 
teeth is a novel departure. In the application inspected, 
which was a typical example of the gear applied to machine- 
tool operation, the sprocket device consisted of a number of 
segments mounted and free to operate in radial slots between 
two retaining plates. Each segment consisted of a block 
into which two or three teeth were fixed, & spring allowing 
a sinall temporary circumferential displacement to permit the 
teeth to adjust themselves to the chain and returning them 
to their normal position when past the chain. Entering the 
centre of the wheels and mounted upon each of the two 
parallel shafts were cones bearing ribs of dovetail section to 
coincide with and support the toothed segments. "These cones 
were coupled together in such a manner that, by the operation 
of a lever, as one receded from the sprocket wheel, thereby 
allowing the segments to fall towards the centre and reduce 
the diameter, the other entered the wheel on the opposite 
shaft forcing its segments outwards, and thus keeping the 
chain at the same degree of tightness. The action throughout 
was very smooth and noiseless, even when the lever was 
quickly brought over from one limit to the other. The range 
of speeds extended from 1 to 9 in each direction; any inter- 
mediate fractional ratio was obtainable, the only operation 
necessary being the movement of the controlling lever. The 
cases in which this gear might be installed with advantage 
are innumerable, but the makers anticipate that the greatest 
demand will be forthcoming from makers of printing machines 
as well as lathe and other machine-tool manufacturers. Its 
application to automobiles is also contemplated. It is pro- 
posed to incorporate the gear in the lathe itself, and thus do 
away with the present headstock and countershaft system. 
As an Indication of its practical and commercial worth, it 
may be mentioned that in the negotiations for the purchase 
of a works by the British Universal Variable Gears, Ltd., 
who have acquired the sole British rights of the inventicn, 
the vendors have signified their willingness to take the whole 
of the payment in shares. Furthermore, the purchase price 
agreed upon was not excessive, but rather in the opposite 
direction, 


L. & N.W. Railway Electrification,—The rearrangements 
anu improvements on the London & North-Western Railway 
lines between Chalk Farm and Euston, which were begun 
in 1913, but were interfered with at the outbreak of war, and 
finally closed down as a result of an order issued by the 
Ministry of Munitions at the end of 1917, under which the 
Government took possession of the contractors’ plant, have 
recently been resumed, says the Times, and already consider- 
able progress has been made. The principal object of the 
alterations is to provide a means whereby the electric trains 
which for some time past have been running from Broad 
Street, City, to Watford, via the Hampstead Junction line, 
should also be able to run via Chalk tarm, and also from 
Euston to Watford. When the work is completed it wall 
be possible for passengers to travel between Watford and 
Euston and vice versa by an electrified line. The approach 
to a busy terminus such as Euston is naturally much con- 
gested, and the congestion has been largely increased by the 
necessity which has hitherto existed for trains to cross over 
from one side to the other, with the necessary consequence 
that while doing so they block two lines of rails. An im- 
portant part of the new scheme of alterations is the removal 
of this inconvenience. The proposal is to lower both up and 
down slow lines to allow of the up fast line crossing over 
them by means of a bridge, thus avoiding any crossing on 
the level. Some idea of the complicated nature of the plan 
may be gathered from the fact that three lines are almost 
entirely superimposed. At Chalk Farm the railway is being 
widened on the north (up side) and the existing lines re- 
arranged on the widened area. This is to provide for the 
construction of the additional lines which are to connect the 
present slow (or local) lines from Euston and the North 
London lines from Broad Street with the new tunnels. These 
tunnels are constructed almost parallel with the present 
steam line tunnels between Chalk Farm and Loudoun Road, 
from which point onward there will be two additional lines 
reserved for Watford electric services. Another new feature 
which will be of the greatest convenience and conduce greatly 
to efficiency of working is a new tunnel by means of which 
empty coaches can be brought from the carriage sheds at 
Willesden to Chalk Farm over the existing up slow line and 
can cross over underground to the departure platforms 
at Euston. This means that the lines on the level at the 
approach to the station are freed from being blocked by 
"empties." Elaborate arrangements have been made to 
interfere as little as possible with the outgoing and ingoing 
trains at Euston while the work is in progress. It is not 
expected that the scheme will be completed before 1922. 


Service Notes. — NavanL TELEPHONES.— It has been 
decided that the rental of telephones required for official 
naval purposes in private residences will no longer be wholly 
paid for by the Admiralty. Fresh arrangements are an- 
nounced in Navy orders, which take effect as from April lst 
last, and no exceptions can be permitted.” This decision 
does not affect the telephones installed in official residences, 
which are regarded as part of the ofħcial equipment of such 
residences, and the ofhcers concerned are not charged with 
the rental of the instruments. According to the Times, as 
regards private houses, in cases where an officer is in receipt 
of emoluments of £540 per annum or over, including war 
bonus, he will bear the whole of the rental, together with 
any surcharge. Ofhcers with emoluments of between £450 
and £540, including bonus, will be required to contribute to 
the extent of £1 per annum. All other salaried officers will 
pay a contribution of 15s. per annum. The last two classes 
will also pay the same proportion of surcharge as of the rental. 
The charges mentioned are to be revised in accordance with 
any alteration made in the public rates for telephones. In 
all cases, payment for outward calls in excess of the number 
covered by the minimum annual subscription is to be made 


by the officer concerned direct to the Post Office at his own 


charge. Officers and others will pay rent and surcharge 
direct to the Post Office in the first. instance, and reclaim 
these, less the amount of their contribution, from the Ad- 
miralty, or from the local paymaster in the case of establish- 
ments abroad. When the transfer of a telephone is not 
necessitated by service reasons, its cost in normal cases is 
to be borne by the officer concerned. . 

A tablet to the memory of the 50 officers and men of the 
Portsmouth Division of Electrical Engineers who gave their 
lives for King and Country in the Great War was unveiled 
last week in H.M.S. Vernon, torpedo schoolship at Ports- 
mouth. The tablet was presented bs the electrical artificers' 
mess of the Vernon. 

Lieut. A. A. Davis has resigned his commission in the 
Tyne Electrical Engineers, which he joined in 1916, getting 
his second star in August, 1918. Major A.. V. Sinclair, 
A.M.LE.E.. late Royal Engineers, has been posted to the 
Welsh Divisional Engineers. He served with the Royal En- 
gineers in the late war. e 


The Transport Problem in Paris.—The General Council 
of the Seine has now adopted the scheme for the expropriation 
of the surface transport undertakings, to which reference 
was made in a previous issue, and has fixed the redemption 
annuities to be paid for 30 years in francs as follows: The 
Omnibus Co., an annuity of 16.800,000, as compared with 
17,975,000 which was claimed; the Tramways de la Seine 
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5,400,000, as against 6,500,000 asked for; the Tramways Sud 
4,100,000 in place of 5,000,000; the Est-Parisien 3,600,000 in 
lieu of 4,500,000; the Tramways de la Rive Gauche 620,000, 
instead of 650,000, and the Nogentais tramways 2,000,000 fr., 
as contrasted with the demand for 2,965,000 fr. One company 
is stated to have refused the offer, while in the other cases the 
respective 3 are consulting the directors of the com- 
anies concerned. The Paris municipal council, which is also 
interested in the scheme of amalgamation under local ad- 
ministrative control, has endorsed the action of the general 
council, All the undertakings in question are proposed to 
be transferred as from January lst, 1921, to an operating com- 
pany according to terms to be arranged between the general 
council and the representative of the new company to be 
constituted for working the lines. M. Mariage, manager of 
the Compagnie des Omnibus, has undertaken to form the 
new company, so that it may be assumed that the existing 
companies will still take an interest in the future of the 


services in question. 


Lead Poisoning In Accumulator Works.— The Manchester 
City Coroner held the adjourned inquiry on August llth into 
the death of Nellie Farrington (22), who was employed at 
Messrs. Oldham & Sons, electrical works, at Denton, as an 
accumulator assembler, her duty being to file off a lead portion 
of the accumulator to make the cells fit correctly. Deceased 
had worked on this particular Job from February to June of 
this year, and in the middle of the latter month she com- 
planes of a pain at the back of the neck, and was treated 

y 8 doctor for neuritis. Later acuto pains in the shoulder and 

left arm developed, and early in July the girl was removed 
to Ancoats Hospital, where she died the day following ad- 
mission. 

Dr. Walton, of Ancoats Hospital, who gave evidence at 
the preliminary inquiry early in July, repeated that when 
adinitted to the institution the deceased was in a moribund 
condition, and she was suffering from paralysis of the wrists 
(wrist drop), a common feature of lead poisoning. He could, 
however, find no visible traces of lead poisoning. 

Dr. Harry Heap, pathologist at Manchester University, said 
that on analysis of the brain of the deceased woman he found 
there 2.44 milligrams of lead, in the kidneys 0.57 milligram, 
and in the liver 11.18 milligrams. Asked what his experience 
was as to the amount of lead likely to be present in cases of 
lead poisoning, Dr. Heap said that in such cases idiosyncrasy 
played such a great part that it was almost impossible to state 
the exact amount of lead. It was well known that in females 
the incidence of lead poisoning was greater. His experience 
showed him that fatalities occurred both when smaller and 
larger amounts of lead were present than in this case. He 
did not think it could be laid down that a definite amount 
of lead would exert definite symptoms in anybody. Some 
people, he said, developed resistance—they tolerated lead 
more than others. He had found in a typical case of lead 
poisoning less lead than was found in the liver in this case. 

The coroner said the case was a most important one in 
the interests of electrical workers, and thence the reason 
for the microscopic examination by the pathologist. This was 
a clear case of lead poisoning, and his verdict would be 


Death from nephritis, caused by lead poisoning." No blame 


was attached to Messrs. Oldham’s, who took every possible 
precaution, and provided all necessary requisites. | 


Induction Frequency Changers.—A recent issue of 

Power describes a new application of the high-speed induction 
motor to certain classes of machine drive which has been made 
possible by the development of un induction frequency 
changer by the General Electric Co. (U.S.A.). This device 
tzenerates power at frequencies that will produce speeds of 
15,000 R. P. u. or higher, and as a result high-speed induction 
inotors can be directly applied to various types of machines, 
eliminating belts or gears with their disadvantages. 
_ The frequency changer consists of a  wound-rotor type 
induction motor, the stator of which is connected elec- 
trically to un alternating-current source of power. By 
rotating the machine in a direction opposite to that in which 
it would run as a motor, frequencies are generated in the 
rotor equal to that of the exciting cireuit plus that due to 
the reversed rotation of the rotor. T 
_ Practically all the energy taken from the commercial circuit 
is transformed into high-frequency energy, the over-all effi- 
ciency being approximately 90 per cent. Where direct cur- 
rent only is available, an inverted rotary converter can be 
used both as a motor to drive the frequency changer and to 
supply the excitation for the stator. The high-frequency 
supplied by this device being always three-phase secures 
uniformity as well as economy and simplifies both the motors 
and the frequency changers. The most economical sets are 
those having driving motors directly connected to the fre- 
quency changers. 

e high-speed motors used in connection with these fre- 
quency changers are constructed the same as the small stan- 
dard squirrel-cage motors, having rotors of the cast-alloy 
type and are very compact. In the construetion of 
the rotor the punchings are held securely in place, and the 
slota completely filled with cast alloy. In the stator the 
Windings are thoroughly impregnated with moisture-proof 
insulating compound which acts further to prevent movement 
of wires and unites the end turns info a solid mass which 
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readily dissipates the heat that is generated in the interior 
of the 9 l a ee 

The standard motors are two-pole, and wound in two series 
the first rated normally at 120 cycles 220. volts, the. second 
at 200 cycles 110 volts, to operate at a range of from 200 to 
300 cycles. The operating voltage of the motors must vary 
in proportion to the speed and frequency, but this change 1s 
accomplished automatically by the frequency changer. The 
normal slip is from 5 to 7 per cent., but where the load is 
such that the starting. torque is the factor in determining the 
size of the motor, it can be increased by increasing the slip 
to 8 or 10 per cent., although such changes are objectionable 
if the motor must carry full load. Successful applications 
have been made with speeds ranging from 7,200 to 12,000 
revolutions per minute. 


Wireless Telegraphy In Argentina.—The loca] Press of 
Buenos Aires recently devoted much space to a prospectus 
of " Transradio: Argentine Radiotelegraphic Co., Ltd., and 
according to the Times Trade Supplement, its keynote is. struck 
in the very first paragraph, which states that: ‘‘ The idea 
of forming the company took shape in Germany, backed by 
the following institutions which have and will give it their 
most hearty support: The Wireless ‘Telefunken’ Co., 
Overseas Wireless Traffic, Ltd., Deutsche Bank, and the 
Dresdner Bank, all of Berlin. The mere mention of.. these 
names signifies for shareholders ‘most flattering prospects 
These institutions conjointly form the most powerful banking 
and industrial consortium in Germany, and bring to the new 
company technical and financial capacity of the first order.” 
To those who followed the discoveries made during the war 
period relative to German commercial and financial expansion 
abroad, this paragraph practically tells the whole story.. The 
formation of a powerful transmitting station in Argentina 
able to communicate in any weather with Nauen, Berlin, and 
with all other stations of the group using the Telefunken 
system, is not new, at any rate, in so far as the.. idea. is 
concerned, for on more than one occasion during the war 
tentative efforts to establish at least a receiving station in 
Argentina were made by local German interests. 2j 

The initial capital has beeu fixed at $10,000,000 Argentin 
paper, of which sum $4,500,000 has been found, in ordinary 
shares. The Argentine public are asked to subscribe $3,000,000 
in 7 per cent. preference shares, the bulk of which has already 
been promised, and the balance will be available for issue 
as and when required. Complete control thus remains in 
German hands, and the invariable practice of modern Ger- 
man industrial finance is strictly adhered to. 

Reduced tariffs, primarily put at two-thirds the actual rate 
charged by the cable companies, plus ''freedom from delay 
and extraneous interference —this last advantage is insisted 
on again and again—are calculated to give the new concern 
a revenue of $1,830,000 Argentine paper per annum, and that 
on the assumption of a bare 5,000 words daily service, which 
is but a quarter of the capacity of the new station. With 
six steel masts 210 metres in height, and a 400-kw. trans- 
mission set, it is claimed that the station will prove one of 
the most powerful in the world. l cn. 

The company takes over the concession for the working 
of a high-power wireless station granted by the National 
Government on March 15th, 1919; the term of the concession 
is 30 years, after which period all the installations become, 
gratuitously, the property of the State. 

Commenting on the prospectus, the Review of the River 
Plate says that All the foregoing is very interesting and 
sounds quite practical. It seems a pity that British wireless 
enterprise should have left neglected so important a field as 
Argentina for so long. A company subsidiary to the Marconi 
Co. was established here nearly 15 years ago, and still exists 
(we believe). ‘The thousands of persons (mainly Italian 
residents) who took up shares from motives of -patriotism 
(inspired by the talented inventor of the system) have never 
had any return, and now we learn that the Marconi rights in 
Argentina (controlled by the parent company in London) have 
been ceded to a United States enterprise which contemplates 
the early erection of a high-power station at Maschwitz.” ` 


Automatic Generating Station.— We have referred to or 
described in our columns, on several previous occasions, 
automatic sub-station installations, and now the Journal of 
Electricity gives a fairly long description of a remotely-con- 
trolled hydro-electric plant. This is the Ontario plant No. 2 
of the Ontario Power Co., California, situated in San Antonio 
Canvon. 

The equipment of plant No. 2 consists of one single Pelton 
impulse turbine, overhung from a Westinghouse 500-x.v.a., 
50-cycle generator, with direct connected exciter. The tur- 
bine is rated at 550-H.p., 290-ft. head. and receives water 
through a duplex needle nozzle. A third separate nozzle is 
used as a by-pass around the unit in order to permit unin- 
terrupted flow to plant No. 1, in case the upper. plant is 
shut down. All three of the nozzles are operated by electric 
motors provided with interlocking limit switches, in order 
to maintain fixed relative action between the three. This 
arrangement is made for the purpose of maintaining maximuin 
efliciency at all degrees of load and water consumption. 
Governor operated jet deflectors are also provided for emer- 
gency control and speed regulation. ik 

Plant No. 2 is completely controlled from plant No. 1, 
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situated three and one-half miles down the canyon, by means 
of a double throw switch. ‘The adjustable contact limit 
switches in the mechanism of the remotely-controlled plant 
are responsibie for the operation of the motors, but do not 
themselves directly affect the operation of the motors. ‘Lhe 
contact switches act on relays and contactors on the switch- 
board panel, and these in turn cause the motors to operate. 
‘The various operations occur in proper sequence in the follow- 
ing order: — 

When the plant is operating on full load, both power nozzles 
are full open, and the by-pass nozzle is closed. If it is de- 
sired to reject all of the load, the duplex switch in plant 
No. 1 is thrown to the to close position, and the first action 
is to ‘close the relay which starts the closing of the upper 
power nozzle. After a certain predetermined interval a contact 
switch on the upper nozzle acts to close a relay, which starts 
the closing of the lower power nozzle. Then for a certain 
interval both nozzles are closing together. On reaching a 
certain point of closing, which corresponds to a predetermined 
minimum stream flow, a contact switch on the lower nozzle 
acts to close a relay, which effects the opening of the 
by-pass nozzle. Then for a short interval both power nozzles 
are closing and the by-pass nozzle is opening. 

The upper nozzle, which starts to close first, reaches the 
full closed position first, and its limit switch ucts to open 
its closing relay to prevent jamming of the mechanism. By 
the time the lower power nozzle reaches its full closed posi- 
tion the by-pass nozzle is opened to the predetermined point 
which discharges the required flow, and the limit switch on 
the lower power nozzle acts to open all relays and stop all 
action. Water then flows through the by-pass only, and 
the generator is unloaded and removed from the line. 

When it is desired to put the plant on to the line, the 
duplex switch in plant No. 1 is thrown to the '' to open ” posi- 
tion and the sequence of operations is started, but in the 
reverse order, thus: — 

1. By-pass closes and lower power nozzle opens. 

9. Upper power nozzle opens with by-pass still closing, and 
lower power nozzle opening. 

3. By-pass nozzle reaches full closed position with both 
power nozzles stil opening. l 

4. Lower power nozzle reaches full open position and its 
limit switch acts to stop all action, both power nozzles being 
open and the by-pass nozzle closed. 

The operation of the plant is not limited only to the full 
on or off positions, as any position between may be reached 
and held by the manipulation of the central switch in plant 
No.1. This isa necessary provision to permit the synchronis- 
ing of plant No. 2 with plant No. 1, and to regulate for 
different loads or stream flows. 

Synchronising is accomplished altogether by the remote 
control of the power nozzles, the synchroscope and main 
generator switch being on the panel with the nozzle control 
switch in plant No. 1. A Tirrill regulator is installed at the 
upper plant to effect voltage regulation of the remotely-con- 
trolled unit in the normal way through the exciter field. 


Telegraphic Photography.— By a process invented by 
Mr. E. Belin, a French engineer, a photograph of Swedish 
women athletes marching in the Olympic Games Stadium 
at Antwerp was “ telephoned " 200 miles from Antwerp to 
Paris last week in eight minutes, and appeared in the Matin. 
According to the Times, the invention makes use of the in- 
equalities of the surface of a carbon photograph. The in- 
equalities, which are exceedingly minute, vary with the depth 
of shadow—that is to say, with the effect of the light upon 
the surface of the medium. The method of utilising these 
conditions is as follows: The photograph to be transmitted 
is placed on a cylinder in every respect like the cylinder used 
in phonography, which, as it revolves. presents to a needle 
every point of its surface. The needle and cylinder form 
part of a telephone circuit. and the sound of the needle as 
it passes over the diminutive elevations and depressions of 
the photograph are amplified by means of a microphone 
attached to the needle, that is to say, current which passes 
through the telephone wire varies in conformity with the 
inequalities of the surface of the photograph. It remains 
only to translate at the receiving end these variations of the 
current in such a fashion as to reconstitute the picture. This 
is done by means of a Blondel oscillograph. 


OUR PERSONAL COLUMN. 


The Hditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Mr. H. B. ClARKF. A. M. I. E. E., on resigning the position 
of chief assistant engineer to Messrs. Boots Pure Drug Co., 
Ltd., to take up that of engineer to Messrs. British Glues 
and Chemicals, Ltd., Kingsway, was presented with travel- 
ling requisites by Mr. C. H. Jessop, A.M.I.E.E., chief en- 
gineer, on behalf of the members of the department and 
friends. 


The Commonwealth Engineer states that Mr. H. W. CLAPP, 
Vice-president of the St. Louis Railway Co. (U.S. A.), who 
has been appointed cbairman of the Victorian Railway Com. 
missioners, is about to take up his duties. He was educated 
in Melbourne, and later served his apprenticeship as an en- 
gineer with the Otis Engineering Co. From Melbourne, he 
went to Queensland as an electrical engineer in the Brisbane 
Tramway Co. He relinquished this position to acquire addi- 
tional technical training in the United States, and for several 
years he was with the General Electric Co. of U.S.A. Later 
he took up a position with the Atlantic, Camden, and New 
Jersey Railroad Co., and afterwards was employed as an 
electrical engineer by the Southern Pacific Railroad Co. 

Mr. E. G. Foster, electrical engineer and tramways man- 
ager to the Invercargill Borough Council, N.Z., has resigned 
his position to join the firm of Carrick, Wedderspoon & Co., 
electrical merchants, Christchurch. The Council has promoted 
Mr. A. C. Carman to the position of borough electrical en- 
gineer, and Mr. B. J. Glancefield to the position of tramways 
trafic manager.—Commounwealth Engincer, 

Sir LoMER Gouin has been elected a director of the Shaw- 
inigan Water & lower Co., Quebec, and it is understood he 
is to be one of the first directors of the British. Empire Steel 
Corporation.—Times. 

Mr. T. G. Witson, late electrical engineer to the Hamilton 
(N.Z.) Borough Council, has been appointed by the Timaru 
Borough Council from among 32 applicants, electrical en- 
gineer for that town. 

According to an Auckland newspaper report, Mr. A. W. 
Rovgcer, chairman of the Invercargill Electric Power Board, 
has been presented with an address and a draft for £2,000 
in recognition of his services to the province as chairman 
of the Southland League and Electrification Committee, which 
carried out the preliminary work in connection with the 
provincial electrical scheme. 

The King has awarded the silver medal for gallantry in 
saving life at sca to Mr. G. H. FLavEL, chief oflicer of the 
Post Oflice cable ship Alert. The Times states that in Feb- 
ruary last, while the dlert was engaged in operations for the 
repair of the Abbots Cliff-Grisnez No. 2 cable, & mine was 
brought up to the bows of the vessel entangled in the cable. 
Mr. Flavel took on himself the work of releasing the mine. 
He was accordingly !owered in a boatswain’s chair over the 
bows, and released it by cutting the wires with which it 
had been entangled. By his prompt and courageous action 
he probably averted a serious disaster, involving considerable 
loss of life. 

On his marriage, Mr. T. A. RiNGHAM, borough electrical 
engineer at Kingston-on-Thames, has been presented by the 
stuff with a drawiny-rcom clock. 

St. Helens T.C. is recommended to increase the salary of 
the electrical engineer to TSO a year, and that of the tram- 
ways manager to 4650. 

Mr. H. W. Watt, meter inspector in the Birkenhead Cor- 
poration electricity department, having resigned, Mr. 
Shallcross, formerly employed in the same department, but 
who has been away some years on war service, has been 
appointed his successor. 

Mr. B. R. Barclay, A. C. I. S., has resigned his position 
with the Buenos Aires Great Southern Railway Co., Ltd., 
upon his appointment as secretary to Automatic & Electric 
Furnaces, Ltd. 

Mr. WILLIAM LEMMON, departmental manager for Messrs. 
Reyrolle & Co., electrical engineers, of Hebburn-on-Tyne, 1s 
shortly to leave the district for Australia, where he will be 
the firm's representative. Mr. Lemmon has been with the 
firm 19 years. He is going at first to supervise the erection 
of an installation of switchgear at Melbourne, and, later, he 
will proceed to Sydney for a similar purpose. At a gathering 
at the County Hotel, Hebburn, at which Mr. W. Harriman 
presided, Mr. A. E. Nichol presented a silver tea service to 
Mr. and Mrs. Lemmon on behalf of the staff and workers. 


,Obituary.—Mn. F. J. SATcHWELL.—The death has taken 
place, at Aylesbury, of Mr. F. J. Satchwell, who was formerly 
engaged with Sir Joseph Wilson Swan, Clarke, Chapman 
and Parsons, Gateshead-on-Tyne, and Sir Hiram Maxim. 

Sır J. NonMaN Lockyer.—We regret to record the death 
of Sir John Norman Lockyer, F.R.S., the famous astronomer, 
which occurred in his 85th year, at Sidmouth, on Mondav 
afternoon. Our esteemed contemporary Nature was founded 
bv him in 1869, and in the same year he was elected F.R.S. 
lle was president. of the British. Association in. 1908-4, and 
of the British Science Guild in 1912. 

MR. P. E. Hart.—We regret to note from the Times 
“ Deaths "" column that Mr. Philip Ewing Hart, M.C., chief 
electrical engineer to the Burma Mines, Ltd., passed awav 
at Namtu, North Shan States, Burma, on August 10th, at 
the age of 42 years. 
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NEW COMPANIES REGISTERED, 


Electro-Ferrous Engineering Co., Ltd. (169,546).—Private 
company. Registered August 10th. apital, 210,000 in £1 shares. To carry 
on the business of iron, steel, and non-ferrous metal smelters, refiners, and 
founders, mechanical, chemical, electrical, and marine engineers, manufac- 
turrs of agricultural implements, tube makers, motor engine or vehicle manu- 
facturers, &c., and to adopt an agreement with B. H. Thomas and D. S. 
Kennedy. The first directors are: D. S. Kennedy, Bar Close Barn, Kenley 
Roud, Caversham; B. H. Thomas, Uplands, Haslemere; E. A. Rose, 16, 
Pembridge Place, W.; H. Niblett, Gorse Cottage, Hook Common, Hants. ; 
D. J. Smith, 40, Woodberry Grove, Finsbury Park, N. Solicitor: H. F. 
Galpin, junr., 4, George Street, Oxford. 


Percy Dove, Ltd. (169,554).—Private company. Regis- 
tered August 10th. Capital, £600 in £l shares. To take over the business 
of an electrical and mechanical engineer carried on by P. Dove, at 15, 
Greenhill Street, Stratford-on-Avon. The first directors are: P. Dove, 21, 
West Street, Stratford-on-Avon; A. Kendrick, 7, Albany Road, Stratford-on- 
Avon; A. Mole, Loxiey, Warwick. Registered office: 15, Greenhill Street, 
Stratford-on-Avon. 


Thor Electric Safety Lamp Co., Ltd. (169,558).—Private 
company. Registered August 10th. Capital, £25,000 in 21 shares. To adopt 
an agreement with Haslam & Stretton, Ltd., to develop the business ‘referred 
to therein; including the trade mark Thor Electric Safety Lamp," to carry 
on the business of manufacturers, importers, and exporters of and dealers in 
electric, oil, or other lamps, &c. The subscribers (each with one share) are: 
E. Mellor, White House, Kings Norton, solicitor; G. H. Nash, 913, Stratford 
Road, Birmingham, clerk. The first directors are to be appointed by the 
subscribers. Solicitor: S. Hosgood, 10, Newhall Strect, Birmingham. 


Ferrous Light Castings, Ltd. (169,600).—Private com- 
pany. Registered August 12th. Capital, £40,000 in £1 shares (30.000 4A 
and 10.000 B.“) To carry on the business of manufacturers of fine castings 
for the electrical trade, founders, moulders, manufacturers of iron and steel 
castings and castings of ferrous and non-ferrous alloys, importers and ex- 
porters of raw, partly manufactured and partly finished castings, &c., in the 
United Kingdom, British Dominions and foreign countries. The first 
directors are: P. S. Brook, 13, Curzon Park, Chester; J. A. Hirst, Dona- 
cloney, Deganwy, North Wales (both directors of Brook, Hirst & Co., Ltd.); 
E. N. Humphreys, Caerycael, Hoole Road, Chester (director, East Halkyn 
Mining Co., Ltd.); J. E. Grace, Glenside, Thelwell, New Road, Grappenhall, 
Warrington. — Registered office: The Foundry, Stafford Road, Wilderspool, 
Warrington. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Sevenoaks & District Electricity Co., Ltd.—Particulars 
of £20,000 debentures authorised June 15th, 1920, whole amount issued, 
charged on the company's undertaking and property, present and future, 
including uncalled capital. No trustees. 


Splitdorf Electrical Co. of London, Ltd.—Satisfaction in 
full on July 3lst, 1990, of debentures dated October 9th, 1919, securing 25,000. 


Steel Wing Co., Ltd. (formerly Krieger Electric Carriage 
Syndicate, Ltd.).—Mortgage dated July 29th, 1920, to secure all moneys due 
or to become due from company to National Bank, Ltd., charged on certain 
moneys and company's undertaking and other assets, including uncalled 


capital, 


Harry W. Cox & Co., Ltd. (in liquidation). Satisfaction 
in full on July 1st, 1990, of debentures dated December 10th, 1912, June 28th, 
1916, and January 22nd and March 27th, 1919, securing in all 26, 950. 


Pontelec Welding Patents, Ltd.—H. S. Brown, of 8, 
a 


Newhall Street, Birmingham, as receiver and manager by Order of Court, 
dated July 15th, 1920. 


Fic rod & District Electric Supply & Traction Co., 
Ltd. (75,429).—Capital, £20,000 in 15,000 ordinary and 
5.000 preference shares of EI each. Return dated Jul¥ 10th, 1920. 12,899 
ordinary and 2,657 preference taken up. £6,674 paid on 4,017 ordinary and 
2.657 preference. ,882 considered as paid on the remainder. Mortgages 
and charges £12,850. 


Bournemouth & Poole Electricity Supply Co., Ltd. 
(55,189).—Capital, £500,000 in 25,000 ordinary, 7,500 4j per cent. preference, 
and 17,500 é per cent. second preference shares of £10 each. Return dated 
March 25th, 1920. 15,000 ordinary, 7,500 preference, and 17.500 second 
preference taken up. £400,000 paid. Mortgages and charges £187,500. 


CITY NOTES. 


For the half-year ended June, 1920, the 
Tyneside surplus of receipts over expenses was 
Tramways and £2,667, plus £2,237 brought forward. After 
Tramroads Co. meeting interest charges, the available 
balance is £3,459, and after adding £3,000 
transferred from special reserve, 5 per cent. per annum, less 
income tax, is paid on both the preference and the ordinary 
shares, £1,500 is put to reserve for renewals, &c., and £1,011 is 
carried forward. The traffic receipts increased by £4,528, but 
the running costs exceeded that amount. Under the Bill 
which had received the Royal Assent, the company was em- 
wered to charge fares which would enable it to meet the 
ge increase in operating costs. 

At the half-vearly meeting on August 10th, Dr. J. T. Merz 
said that while there was an increase of £4,500 in the traffic, 
the expenses had increased by over £8,000, and to meet this 
they had to draw upon the permanent reserve to the extent 
of £3,000, as against £1,500 last year. The reserve fund 
stood at £40,900 odd, though they must understand that that 
amount was not really available. They had only available 
£29,000, for they had used up a very large amount of reserve 
for capital purpores, and it was the object on the present 
occasion to take the necessary steps to bring up the capital 
investment reserve fund to the higher figure. This they could 


do by issuing the amount of loan capital they were entitled 
to offer. They must have that money where it could be got 
at if the necessity arose, either in investments which could 
be realised, or in loans that could be drawn at a short notice. 
In addition they had spent on capital account for car-sheds 
and three new cars £8,302. As to the issue of new bonds they 
could make in the near future, it was only for a small sum— 
£12,500— which was hardly enough for their purpose. The 
bonds would bear interest at the rate of 5} per cent., free 
of income taux. As for their Bill, by it they had really 
obtained what they wanted. The three points they asked for 
were : first, the right to increase their fares, which were being 
advanced, roughly, from ld. to IAd.; secondly, they had the 
right to issue loan capital bonds in proportion to the share 
capital subscribed; and, thirdly, the right to run motor 
omnibuses. 
In his address at the annual meeting, 
Vera Cruz on August llth, Mr. V. W. Yorke said that 
Electric Light, during 1919 the revenue from both sec- 


Power and tions of the company's business showed an 
Traction improvement. In the light and power 
Co., Ltd. section the gross revenue showed an in- 


crease of approximately 10 per cent., and 
in the tramway section over 4 per cent., and while operating 
expenses as a whole remaimed very much the same as in 1918 
the combined net revenue showed an increase for the year 
of approximately 17 per cent. Exchange account again showed 
a profit. Excess profits duty had this year been increased 
and a new burden in the form of a corporation tax had been 
imposed. So far tbe company had incurred no liability for 
excess profits duty, for the reason that it had several lean 
years during the Mexican Revolution, and spread over the 
whole period of the tax the assessable profits had been offset 
by the lean years when the profits were considerably less 
than the pre-war standard. Although conditions in Mexico 
could not be considered settled, they had every reason to 
believe that the part of that country which they served was 
again occupied in its normal pursuits. The history of the 
past few years had proved that in times of revolution public 
utility companies were allowed to carry on their business 
with little or no molestation, and their properties were on 
the whole respected. ‘This company, largely because of the 
skill and tact of the management, had been particularly for- 
tunate in this respect. In recognition of the valuable services 
rendered by Mr. Worswick, who had been general manager 
of the company since its formation, it was the intention 
of the board to elect him managing director. The extension 
of the tramways to Balneario, a sea-bathing resort, had 
proved a valuable asset to the company, and the board had 
recently authorised the purchase of additional shares in the 
company which owned this establishment. "This would give 
the company a controlling interest and would enable the 
Balneario Co. to complete work already in hand, and to erect 
a dancing pavilion for the working-class population. This 
additional attraction should materially add to the revenue 
derived from this section of the tramways. The company 
continued to receive its power from the Tuxpango plant of 
the Puebla Tramway, Light & Fower Co., and during the 
year under review practically a continuous service was pro- 
vided by that company. During the few interruptions which 
were of short duration, their own plant had carried the load, 
but as this plant, which consisted of six Diesel engines, was 
now very old, the board was considering the advisability of 
installing a new steam turbo unit of some 2,500 H.P. as a 
stand-by in case of need. In that event, the existing plant 
would be disposed of at'the best price obtainable. For the 
first five months of the current year the net earnings in 
Mexico were somewhat lower than in 1919, owing to increased 
labour charges, and the fact that there had recently been 
an outbreak of plague in Vera Cruz. Places of amusement 
were again open to the public. The prosperity of this com- 
pany, as well as that of any other company whose earnings 
were collectible in Mexican currency, must necessarily de- 
pend on the exchange value of such currency. This was a 
danger they always had to face, but so long as gold and silver 
continued to be the basis of the currency in Mexico, they 
had every reason to believe that the earnings would continue 
to improve. and he hoped that it might be possible to main- 
tain the dividend at the present rate. 


— — — — 


A Dutch Company. — The report for 1919-20 of the Hen- 
gelosche Electrischeen Mechanische Apparaten Fabrik, of 
Hengelo, records net profits of 782,000 florins, as compared 
with 434,000 florins in the previous year, and a dividend at the 
rate of 10 per cent. has been declared, as against 8 per cent. 
in 1918-19. The directors state that all departments are now 
amply provided with orders, and those received in the first 
half of 1920 are four times greater than in the corresponding 
period of 1919. In addition the company has opened up 
markets outside Holland. | 


France.—Despite the difficulties of the period the 
Société. d'Eclairage, Chauffage et Force Motrice made a gross 
profit of 9,402,076 fr. in 1919, compared with 9,255,318.fr. in 
the previous 12 months. Net profits amounted to 4,915,555 fr., 
us against 5,565,557 fr. The dividend is maintained at 4 per 
cent., or 10 fr. per share.—Reuter'a Trade Service (Paris). 


Clyde Mo Electrical Power Co.—Interim dividend of 
24 per cent., less tax, on ordinary for half year, 
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Stock Exchange Notices. — Application has been made to 
the Committee to allow the following to be officially quoted :— 

Pinchin, Johnson & Co., Ltd.—247,992 ordinary shares of £1 
each, Nos. 1 to 247,992, and 500,000 64 per cent, cumulative 
preference shares of £1 each, Nos. 1 to 500,000. 

Dealings in the following have been specially allowed by the 
Committee under temporary regulation 4 (3):— 

Bournemouth & Poole Electricity Supply Co.—£150,000 7} 

r cent. seven-year notes (registered), Nos. Al to A20 (£5), 

1 to B40 (£10), Cl to C40 (£25), DI to D100 (£50), El to 
E700 (£100), Fl to F147 (4500). 


. 


The Commuttee has ordered the following to be officially 
quoted :— 


General Elèctric Co., Ltd.—1,600,000 74 per cent. "B" 
cumulative preference shares of £l each, fully paid (Nos. 1 
to 1,600, 000). 

Newcastle-upon-Tyne Electric Supply Co., I. td.—5, 215 5 per 
cent. preference (non-cumulative) shares of £1 each, fully 
paid (Nos. 1,354,287 to 1,359,501); 1,500,000 7 per cent. cumu- 


lative preference shares of £1 each, fuily paid (Nos. 1 to 
1,500,000). i 


Spain.—The net profit realised by the Electra Industrial 
Espanola during the past financial vear amounted to 507,555 
pesetas, gross earnings being 813,752 pesetas and working 
expenses 306,197 pesetas. The dividend is 10 per cent., or 
50 pesetas per share.—Heuter'a Trade Service (Madrid). 


South Metropolitan Electric Light & Power Co., Ltd.— 
Dividends on the 7 per cent. cumulative first preference shares 


and the 6 per cent. cumulative second preference for the June 
half-year. 


Aberdeen Suburban Tramways Co., Ltd.—Profit for the 
year ended July £1,262, plus £5,719 brought forward. £1,000 
to renewal and depreciation; 7 per cent. dividend; carried 
forward £2,432. 

British Columbia Electric Railway Co., Ltd.—Dividends 


of 34 per cent. on preferred and deferred ordinary stocks, 
free of tax. 


Waste Heat and Gas Electrical Generating Stations, Ltd. 


Interim dividend of 24 per cent., less income tax, for the 
half-vear ended July 31st, 1990. 


i ' 


"STOCKS AND SHARES. 


3 TUESDAY EVENING. 
FoREIGN politics, money and August are the three pre- 
dominant factors in Stock Exchange markets. It is no bad 
thing, in one way, that the Russo-Polish entanglements should 
have arrived—if they had to come—during the slackest season 
of the year, when Stock Exchange business would have been 
idle: in any event. And it is singular to notice how little the 
markets are influenced by the near approach of dearer money. 
Recognised as à handicap, an 8 per cent. Bank Rate is con- 
templated without nervousness, and the prospect which 
would have aroused undisguised anxiety a year ago is now 
faced with equanimity. 

The declines in manufacturing shares, General Electrics, 
Edisons, Electric Constructions, British Aluminiums, Siemens, 
Callenders, and the like, are largely the reflex of monetary 
conditions. Banks decline the facilities obtainable in the past, 
and, accordingly, money for extensions, &c., has to be ob. 
tained from the public. Issues of ordinary shares are none 
too popular, owing to the possible influence of E.P.D. and 
other taxes. The investor asks for something more certain 
and secure, in days when Stock Exchange speculation is dor- 
mant. Therefore, such rates as 7} and 8 per cent. are offered, 
by good concerns, on preference shares, and this automatically 
raises the yield per cent. which the buyer of ordinary shares 
expects to get. It is not only from mining issues that the 
speculative investor demands 10 per cent. on his money. In- 
dustrials, too, must return that rate in these days, and so it 
happens that in lists such as ours, the level of prices has a 
tendency to droop towards the basis of double-figure yields. 

It may be reasonably argued that the ever-rising costs of 
living and the diminishing spending value of money must 
have the logical effect of increasing the value of such assets 


as power-stations,. machinery, plant, &e. The intrinsic 


security of shares. backed by assets like these, should there- | 


fore. be growing all the time that costs advance. There are, 
however, obvious flaws in this contention, and the investor 
asks whether to-dav's values, upon the security of which he is 
invited to lav out his money, muy not prove temporary and 
artificial. Whether, in short, his old fashioned ideas of 
security are not in some danger of being lost altogether as one 
result of the war. : 

Turning to tbe practical side of the business, prices are not 
much changed in the various electricity sections. Several of 
the new issues in the cable group are a little lower, although 
the senior stocks hold their ground. New Western Telegraphs 


are 53, Eastern Extensions 5$, and Globes the same price— 
all these being £2 paid. Eastern Telegraph new shares are 
quoted about 12s., and the fully paid at 1%. Marconis are 
9s. higher at 3. The muddle over starting a market in Radio 
Corporations is not yet disentangled. It is quite possible that 
there may be further delay ranging from four to eight weeks 
before dealings begin in this country. In New York, the 
prices work out to about 22s. 6d. for deferred, preferred and 
' assets certificates " combined. 

Electricity Supply shares are being quoted ex their interim 
dividends, and the effect is to make the yields look more hand- 
some than ever. Coal and labour uncertainties are declared 
in the Stock Exchange market to be the two main reasons 
that keep investors away from this department. One or two 
of the leading London companies are said to be thinking of 
new issues, but the conditions of the money market are not 
encouraging. 


Home Railway stocks display rather more resistance to their 
long depression; the electrical issues have not moved at pre- 
sent, although the steam descriptions are distinctly better. 
Other traction varieties keep tolerably hard, and the dis- 
position in regard to Mexico is more cheerful. The British 
Columbia Electric Railway deferred and preferred stocks are 
now ex the dividends of 34 per cent., free of tax. 

In the rubber share inarket, there 1s next to nothing going 
on. Iron, steel and kindred descriptions are inclined to give 
way. The armament market is irregular, with changes 
narrow and Vickers the firmest spot. . The Notes recently 
offered by Vickers are good at 1% premium. and Armstrong 
second debenture is dullish at 24 discount. ‘The new Calcutta 
debenture is being quietly absorbed at about 14 discount. 


BHARE LIST OF BLEOTRIOAL OOMPANIES, 


Homes ELECTRICITY COMPANIES, 
Dividend Price 


— Aug. 17, Yield 

1918. 1919, 1990. or tall, p. o. 
Brompton oe ee oe 8 19 & -— £1 8 3 
Oharing oo 4 7 83xd — 10 16 8 
do. do. do & Pref. .. 4h 43 9íxd -— 8 8 8B 
Chelsea. e ee ee ee [EJ 8 4 -— 8 0 0 
Ct ot London ae ee 0 0 8 10 1 — 8 17 10 
e do. 6 per cent, Pret... 6 6 11 mE 617 3 
County of London ee ee ee 7 8 8 — 10 0 0 
do do. 6 percent. Pref. 6 6 B — 9766 
Kensington Ordinary oe ee 6 7 v? — 9056 
London Hleotrio oe ee ee Nil 3) 1 — 6 6 0 
do. do, 6 per cent. Pret... 6 6 B und 10 0 0 
etropolitan. . E 5 6 xd = 10 8 8 
do. E. | r oent. Pref. .. 43 4$ 2H — 800 
Bt. James oo ee 10 12 i = 913 
Bouth London ee ee ee b . 6 3 — så 91 0 
South Metropolitan Fref. .. e 7 1 1 — 7 0 0 
Westminster Ordinary .. .. B 10 6 — 1i 10 00 


Angio-Am, Tel, Pref. se “we 8 — 11) 6 
do. Def. „„ 38/86 d I — sn 5 
Chile Telephone e» ee ee 8 6 ES 5 92 
Cuba Bub. Ord. oe ee oe q 8 — 8 4 8 
Eastern Extension... .. « 8 10 143 — 615 1 
Dastern Tel. Ord. oe ee ee B 10 180 -— "4 18 4 
Globe Tel. and T. Ord. oe ee „ 8 10 16 -— *$ 18 4 
do. do. Pret. ec ee 6 6 nl -— 1 1 3 
Great Northern Tel. za 4, N 7 al — 10 H 8 
Indo-European e 575 „ 01018 10 80 — 8 6 8 
Marconi (s „ c» >œ. 20 D 8 +} 8 6 8 
Oriental Telephone Ord. ..  .. 10 12 3 — 4 0 
United R. Plate Tel. si . 8 8 — eb 18 6 
West India and Panama „ 1/3 Nil tà — Nil 
Western Telegraph. e ee ee 8 10 16 — *$ 18, 4 
: Hoxe RAILS, 
Central London Ord. Assented .. 4 4 443 — 819 9 
Metropoliten. . 1 Ah 192d = 6 8 3 
do. Distric S. o Nu 15 — NO 
Underground Electric Ordinary.. Nil Nil 13 — Mil 
do. do. 4A . Nl Nil 56 = Nil 
do. do. Inoome .. 6 4 578 = = 
Forzion Trams, &c. 
Anglo-Arg. Trams. First Pref. .. Nil 5 Bl — 891 
do. do. 2nd Pref, .. Nil l 83 — Nil 
do. do. 5 Deb. ee 6 58a — 8 11 0 
Brasil Tractions .. Ni Nil 4:4 —4 Nil 
Bombay Electric Pref. .. iG 6 6 193 -1 410 0 
British Columbia Elec. Rly. Proe, 8 6 54 - 9 8 6 
do. do.  Preferrred » 8 491K d — 710 
do. do. Deferred N 8 £0 xd — 8 19 0 
do, do. Deb. 4 s 65 = 141 
Mexico Trams6 percent. Bonds.. N 89 — NI 
0. r cent, Bonds., Nil Nil 81 — Nil 
Mexican Light Common. Nil Nil 14 — HU 
do. Pref. coe ee Nil Nil 254 — xn 
do, lst Bonds.. .. Nil Nil £0 - Nil 
MANUFACTURING COMPANIBS. 
Baboook & WII oon. . 15 15 %4 — «€ 0 2 
British Aluminium Ord. .. , 10 10 1 = 10 0 0 
British Insulated Orc. 12 15 11i — 856 
Oallenders oe d. e 2 l5 11 -à us sé 
" 6 oe ee 64 63 18/ * ' 1 4 5 
Castner. Kellner . 90 17 8 = gis 4 
Crompton Ord. „ „ „„ 10 19.6 = 10 5 3 
Edison-Swan, ' A " a ee 10 10 ) z 8 17 10 
do. do. b per cent, Deb, ee 6 5 ni —-— 6 6 9 
Electric Construction . „ 10 10 K = 1018 4 
Gen, Eleo. Pref, . .. À 8 18/6 e 1 0 6 
do. Ora. .. 10 10 » —19 7 310 
Henley ee ee ee ee ee 26 16 1 — 8 0 6 
do. 4Pref., .. .. of 44 4 — c 618 6 
India-Rubber.. .,  ., . 10 10 95/9 — 7 4 
Met.-Viokers Pref, f. „ — 8 2} = 161 
Biemens Ord... e „ „% 10 10 457. es eg 0 0 
Telegraph Con, ee ee oe 20 30 203 — 5 "n 0 


* Dividends paid free of Income Tax. 
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LIGHT—ITS USE AND ABUSE. 


Ix the days when there was a less general appreciation 
than exists to-day of the fundamentals of good pub- 
licity, there was apparent a marked tendency to buy 
space by the square inch, as it were, and without a 
proper understanding of the principles underlying the 
effective use of the space which had been bought. The 
next stage in the development of publicity seems to 
have consisted in a realisation of the fact that amongst 
the primary requirements of an advertisement was the 
power to attract attention. Success, however, demanded 
a somewhat closer study of the psychological truths in- 
volved in advertising than was betokened by a mere 
appreciation of the value of size and power of attrac- 
tion. Even to-day, we are all well acquainted with the 
advertisement which is of ample size and which often, 
by the use of crude and ugly devices, compels our 
attention, yet fails utterly to awaken in us either 
a desire for the advertiser's goods or the intention to 
gratify it. The science of publicity has, of course, 
travelled many leagues since advertisements of this 
character were the rule, with the result that the high- 
class publicity of to-day not only attracts our atten- 
tion without the use of any ''stunts," but succeeds 
in holding our interest while we are being impressed 
with the desirability of the article advertised. 

Such a digression from the subject of this article 
would be unwarranted were it not that the development 
of illuminating engineering has followed so similar a 
pith, and that lighting, moreover, so often serves as 
a publicity medium in addition to its main purpose. 
The principles of good lighting have, of course, been 
reduced to almost exact dimensions, and the knowledge 
which we have at our disposal is such as to enable us 
to make the most effective use of those sources of light 
which are at present known to us. Coincident, how- 
ever, with such an exact knowledge of the subject as 
exists in illuminating engineering circles, we have in 
our houses, streets and shops, some of the most ghastly 
examples of bad and even vicious lighting, of which it 
is possible to conceive. l 

One explanation of this is no doubt to be found in 
the comparative closeness with which new sources of 
light have followed one upon the heels of the other, 
each necessitating some modification in the practice, if 
not in the principles, of illumination. Unfortunately, 
there has been a noticeable ‘‘ lag between the adoption 
of each new light source by the public and an appre- 
ciation of the new methods of lighting which it has 
entailed. Jn part, therefore, bad lighting evidences 
Itself to-day as a failure to suitably screen light sources 
of high intrinsic brilliancy. On the other hand, some 
of the most glaring examples of poor lighting, in shop 
windows and the like, are doubtless due to a desire to 
crowd the maximum amount of light into the available 
space, quite regardless of the real lighting requirements 
of the situation. One of the worst exhibitions of this 
form of over-illumination was to be seen in pre-war days 
outside the shops of one of the big tobacconists of the 
Metropolis, some three big arc lamps being crowded 
along a frontage of about 12 ft. "These lights did not 
kerve to illuminate the goods in the window in the 
slightest, and much the same result might have been 
obtained by means of a steam whistle or a continuously- 
Operating Klaxon horn. 

, Fortunately the public has a legal remedy in the case 
of objectionable and distressing noises, but with the 
removal of wartime restrictions, misguided lighting 
enthusiasts show signs of renewing their activities with- 
out let or hindrance, and with greatly increased oppor- 
tunities by reason of the half-watt lamp. In the days 
of gas lighting (it is almost safe to speak of those times 
In the past tense) there was comparatively little oppor- 
tunity for the concentration of high-power light sources. 

Vith the coming of the arc lamp the scramble for ex- 
cessive illumination commenced, and to-day the half- 


watt lamp not only enables over-illumination to be 
indulged in at a moderate cost, but also presents the 
problem of an illuminant of high intrinsic brilliancy 
which is widely used without any form of shade or 
screen. This, of course, is not intended as an adverse 
criticism of the half-watt lamp, which, on the contrary, 
is proving an inestimable boon to the community. 
Like all good things, however, it is capable of abuse, . 
and it is being badly abused to-day. Walk down any 
shopping thoroughfare, except perhaps in the most 
fashionable quarters, and note not only the number of 
exposed half-watt lamps, but also the frequent examples 
of excessive illumination, presumably with a view to 
attracting attention. | 

The disadvantage of such forms of lighting even to 
the user should be sufficiently obvious. In the case of 
shop lighting, a glance at a few shops from the top of 
a tramcar or omnibus is a sufficient proof of the fallacy 
of indulging in over-ilumination as an advertisement. 
Where the principles of good lighting are followed out 
the display is thoroughly illuminated without having 
any lamps in the direct line of vision or any un- 
necessary waste of light upon the pavement outside, 
and it will be noticed that it is the window which 7s 
lighted in this manner which, even from a distance, 
stands out from the rest. The cynic will suggest that 
it is by reason of its rarity, but actually it is on account 
of the contrast which it offers to the comparative dark- 
ness of the street, in much the same way as the stage 
of a theatre shows up against the darkness of the rest 
of the building. Where unscreened lights inside the 
window, or excessive external lighting are indulged 
in, however, the result is merely a ''light-screen ’’ be- 
tween the observers and the displayed goods, which 
latter, from a short distance, are very effectively 
obscured. . 

The wider and more important effects of bad lighting 
upon the eyesight are, unfortunately, insufficiently 
realised, and it is rapidly becoming necessary that 
steps shall be taken to guard against the extended use 
of injurious methods of illumination. In the case of 
objectionable sounds, there is, as has been previously 
indicated, a legal remedy, and the use of freak noises 
by motor vehicles has long been forbidden, although 
in neither of these cases is there any permanent damage 
to the auditory nerves. The results of continued bad 
lighting, however, very soon evidence themselves as 
permanently impaired vision. In certain cases, too, 
such, for instance, as the dazzling effects of high-power 
inotor headlights, there is immediate danger from the 
temporary blindness which results to pedestrians and 
the drivers of other vehicles. Were it possible, however, 
to institute legal proceedings in individual instances, 
it is open to doubt whether the desired result would be 
obtained. The only method of ensuring a permanent 
alteration would appear to be by the education of the 
publie to the point where it will appreciate the virtues 
of god lighting and shun the results of bad. 

The question how this process of education is to be 
carried out, is bound ere long to become a problem .f 
some importance. Much, of course, might be done by 
means of a Press campaign, but the question arises, who 
will be willing to finance such a movement? With the 
rapid extinction of gas lighting, the matter becomes 
primarily the concern of the electrical industry, but the 
electrical bodies which might interest themselves in the 
subject are already using part of their financial 
resources to counter the work of the British Com- 
mercial Gas Association. As far as manufacturers are 
concerned, those firms which have specialised in lighting 
and have spent an immense amount of time in the 
development of efficient methods, do not, unfortunately, 
come into direct touch with the users. : 

There remains the electrical contractor who is in 
daily contact with consumers, and one is driven to the 
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conclusion that he is the only person who is in a posi- 
tion to exercise a decisive influence in the direction of 
improved illumination. That a steady and systematic 
campaign by contractors in favour of better lighting 
would eventually achieve the desired object can hardly 
be doubted. That it would result in a consider- 
able accession of business to the contractor is not 
less certain, while the user would himself be benefitted 
by an improved illumination, probably at a lower cost. 
That contractors are not, as a body, lighting specialists 
is perhaps true, but since a closer study of the subject 
would be of such inestimable benefit to everyone con- 
cerned, and not least to themselves, it seems reasonable 
to suggest that thev should include a specialised know- 
ledge of illuminating engineering amongst. their quali- 
fications. That they will eventually need to do so is 
hardly in question, and since the need for better light- 
ing is so clamant an early movement in the direction 
indicated would appear desirable. 


EXTRA LONG-DISTANCE TRANSMISSION OF 
ELECTRICAL ENERGY. 


PRINJIPLES AND APPLICATIONS OF THE QUARTER-WAVE 
AND HALF-WAvE SYSTEMS, 


(Continued from page 220). 


Intermediate Tappings Impracticable,—All of these considerations 
are reassuring regarding security of operation of a quarter-wave 
system, but there is one serious limitation which is inherent to the 


‘system, viz., that the pressure along the lines varies with the load 


at the end of the latter, hence it is impracticable to take energy 
from the line at intermediate points. The syatem is, therefore, 
restricted to the transmission of energy in bulk from one point to 
another. 

Elect of Harmonics,—When a condenser and a reactance coil 
are connected in series and supplied at frequency f = w/2 x, there 
is resonance when LC w’ = 1, Similarly, if the inductance and 
capacity are distributed, as in a transmission line, there ia a 
frequency f giving resonance in a quarter-wave line. This 
frequency is F = l/[4/ v (LI C,)]; Z being the length of the line, 
and LI, C, the self-inductance and capacity per unit length. 
Unlike the case of separate capacities and inductances, this ia not 
the only frequency producing resonance. 

The quarter-wave line, such that an impulse travela from one 
end to the other in the time representing one-quarter of a period 
of frequency f, may be likened to a closed sound tube. In the 
latter when an impulse is produced at one end, the whole mass of the 
enclosed air enters into vibration and produces a sound of frequency /. 
One end of the tube is at a loop or maximum of vibration, and the 
other at a node. 
odd harmonics 3/, 57, &c., with the formation of intermediate 
loops and nodes. In the same way, the quarter-wave line gives 
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reciprocal transformation, from constant current to constant 
potential, and rice versa, for all odd harmonics, which are, there- 
fore, transmitted under the s&me conditions as the fundamental. 
In fig. 1, the upper diagram illustrates a quarter- wave of the funda- 
mental, and the lower diagram illustrates the corresponding 
current (1) and pressure (U) waves for the third harmonic. 

If the even harmonics be now considered, it will be found that 
conditions are analogous to those in an open organ pipe, and thia 
leada to the consideration of half-wave lines which are discussed 
later. It will be seen that very long lines, of the order of 1,870 
miles. for 50 cycles per second and 3,750 miles for 25 cycles, can 
be made to operate with only the pressure drop due to resistance. 


Such a tube may, however, vibrate for all the 


Effect of Frequency Variations.—The remarkable properties of 
quarter-wave transmission being dependent upon resonance they 
are naturally sacrificed if the frequency ehanges. Some variations 
in frequency of supply being inevitable in practice, it is necessary 
to consider how these will affect the transmi- sion, 

Apart from abnormal fluctuations, which may be expec.ed to 


disturb the transmission in other respects than as regards frequency 


alone, it is possible to keep the frequency constant within = 1 per 
cent., or within + 2 per cent. at the outside. 

Keeping to the example chosen above, we have found that if the 
station current be increased automatically according to tbe law 
(265 amperes + 7 amperes per 18,000 KW.) at 50 cycles, tne 
voltage between lines at the lcad is 173,000 volta coLatant with n 
1 per cent. If now the frequency rises 4 per cent, ie, to 
52 cycles, we have the following variations in current input 
required to maintain constant voltage at the load or approximately 
these variations in delivered voltage if the current input be 
constant. (See Table IV.) 


TABLE IV.—VABIATION IN CURBENT INPUT FOR 
CONSTANT DELIVERED VOLTAGE AT 62 CYCLES COMPARED 
WITH 50 CYCLES, 


Per cent. variation in current input 
for constant delivered voltage. 


Power factor. Full load. Half load. No-load. 
YO ... v MV u 07 0 4 
09 .. sus eae 2'8 1'6 | Open circuit, 
08 .. vs "T 40 2'4 02. 
07 . ae eee b1 2:9 


For frequency variations of + 2 per cent., the percentage 
current variations are about half those shown in Table IV. and 
therefore. do not constitute a factor of practical importance. If 
desired, the above law of current-input variation with load might 
be modified to take frequency variations into account. 

Generators to be Adopted,.— Alternators of the type now generally 
employed are not suitable for the supply of a quarter-wave line, un! 
the considerable variations in pressure involved by the quarter- 
wave system necessitate the modification of the material used in 
constant-voltage stations. Alternators do not operate favourably 
at reduced voltage, particularly if the current is leading. One 
method of converting energy generated at constant potential into 
constant current would be by means of special transformers such as 
are use in A.C. series arc-lighting circuits. It is doubtful, however, 
whether constant-current transformers can be constructed for 
outputs of tens of thousands of kilowatts, and we are forced 
reluctantly to contemplate the series operation of generators. 
Existing synchronous alternators cannot be connected in series, at 
any rate, unless special precautions be taken. — 

According to M. Bunet. the solution probably lies in the use of 
commutatortype alternators, and, for experimental purposes, one 
might commence with a machine similar to a D.C, dynamo, but 
arranged for A.C. excitation. Reversing the field of a D.C. generator 
reverses the E.M F. of the armature, and with A.C. excitation an 
alternating E.M.F. of the same frequency is produced at the brushes. 
Gencratora would be required for each phase. The field current. 
maintained accurately at 50 cycles per second, would be controlled 
by apparatua designed to maintain the current output of a 
generators at the predetermined value. The speed of the generator 
would have no influence on the frequency. 

Such generators would present difficulties with regard to commu: 
tation, but. on the other hand, since they would necessarily " 
used in conjunction with transformers, their characteristics coul 
be se'ected over & wide range to facilitate commutation. The 
sections of the windings short-circuited by the brushes would be 
the seat of E.M.F.'s induced by the alternating flux. The short- 
circuit currents might be reduced by high-resistance connections, 
but the problem is, broadly, the same as that in A.C. series - motors 
for traction purposes, and is one which has not been solved very 
satisfactorily, particularly for 50-cycle supply. th 

Another possibility lies in the use of polyphase machines W! 
rotating fields, the commutation difticulties being reduced by SUP. 
pressing the k. Ni. F. s induced statically in theshort-circuited pp 
In this connection, M. Bunet recalls a polyphase generator with 10 
mutator which he saw runring some years ago in the works of the 
Etablissements Postel Vinay. This machine operated satisfactorily, 
and had the characteristics of a series dynamo, It had a norms 
stator and a rotor analogous to that of a D.c. machine; the atator 
and rotor were connected to suitable inductances, and the eae 
was self-exciting. Its frequency varied somewhat with the load. 
but it would not be difficult to vary the speed automatically E 
to maintain constant frequency. This machine was presented „ 
Gratzmuller to the Socicté Internationale des Electriciens”, toget 0 
with its characteristic curves and a communication which oe 
inter alia, that “the generator appeared to be applicableto constan 
current distribution.” tore 

Though it cannot be said that there are yet available alterna : 
and other station equipment suitable for a quarter-wave pies 
mission system, there is no reason to doubt that suitable usi 
could quickly be developed by research based upon our en 
knowledge of eleotrotechnica. Such research work is justif M 
the fact that quarter-wave transmission undoubtedly offers 1 
possibility of transmitting economically large quantities 1 5 
trical energy over distances far exceeding the limits of transmise. h 
hitherto accepted. The fact that the system is limited to AET 
transmission from one point to another is not a very A 
objection. because such transmission over long distances will 11105 
the main arteries of country-wide transmission and ks e 
schemes in the near future. The quarter-wave line . me 


L. —„V— ———— —— 


vol. 87. No. 2,230, Avaver 20, 1920.. THE ELECTRICAL REVIEW. 


251 


nected in parallel with a local network fed on the ordinary present - 
day system and the half-wave system discussed in the concluding 
portion of this article offers the advantage that it can be tapped at 
or near the centre of its length if desired. In addition, the half- 
wave system requires no special type of alternator, and “artificial ' 
half-wave lines should not be difficult to construct even for relatively 


short distances, 
| (To be continued.) 


NATIONAL AGREEMENT ON ELECTRICAL 
WAGES IN THE CONTRACTING INDUSTRY. 


THE following is a copy of the Memorandum of Agreement 
between the National Federated Electrical Association and the 
Electrical Trades Union, to which we made a brief reference in our 


last issue :— 

1. This settlement to be a complete national settlement as and 
‘between all districts in England, Wales and Ireland. 

2. The new rates and grades shall come into effect on the first 
pay day following acceptance nationally by all districts, and signa- 
ture by those authorised to sign on behalf of the respective parties 

to this agreement, i.e., the N. F. E. A. and the E. T. U. 

3. No change in the existing rates in any district to take place 
pending & notification of acceptance or rejection being officially 
„ given by the E. T. U. and the N.F.E.A. Such notification not to be 
later than four weeks from July Ist, 1920. 

4. In the event of acceptance, the rates of pay for the various 
districts shall be those set forth in the schedule, which shall be 
standard rates. They shall not be altered except in accordance 
with this agreement, and shall not be subject to alteration under 
the rules provided for in district agreements. This clause does not 
prejudice the payment of more than the standard rate to any 
particular employé or employés selected on the ground of special 
ability or responsihility or long service, 

5. Where, under this agreement, the increase due in any district 
exoeeds 3d. per hour, the increase to oome into effect on the date 
mentioned in Clause 2 shall be 3d. per hour only, and the balance 
of such increase shall come into effect on the first pay day in 
December, 1920. 

6. Any alteration in grading may be agreed locally where due to 
incorrect grading, but no application for alteration shall be made 
on the grounds of any national variation in the cost of living. 
Failing settlement, the matter shall be referred to the Joint 
Executives of the N.F.E.A. and the E.T.U., whose decision shall be 
fpal and binding. No such alteration of the grading aet forth in 
the schedule shall, however, take effect before February, 1921. 

7. There shall be a review of wages in February and July of 
every year. Any application for increase or reduction must be in 
the hands of the secretaries of the N. F. E. A. or the E. T. U. not later 
than January lst or June lat, in any year, for consideration at the 
following joint meeting. Decisions arrived at on wages questions 
shall become operative as and from the dates agreed at such 
meetings. 

8. This agreement shall apply to all qualified journeymen being 
members of the E. T. U. who are employed by electrical contractors 
in England, Wales and Ireland, except such employés who may be 
engaged for full time on manufacturing work under agreed engi- 
neering conditions. 

SCHEDULE. 


(rude A, 28. 6d, per hour.—London. This rate includes a 


travelling allowance. No further allowances to be paid except as 


provided by Rule 9 of the London Rules, dated February, 1920. 

Grade B, 28. 3d. per hour,—Mersey District, Southport, Man- 
chester, South Wales, Those towns and districts which have 
agreed to follow the Mersey and/or Manchester rates. Tyneside, 
The Hartlepools, Sunderland, Stockton-on-Tees. Middlesbrough, 
Darlington, West Riding of Yorkshire, Sheffield, Hull. Those 
towns in Yorkshire which have agreed to follow the West York- 
shire or Bheffield rates. Bristol, Birmingham, Coventry, Wolver- 
hampton, Those towns which have agreed to follow the Bir- 
mingham rates. 

(rade C, 28. Id. per hour.— The towns of Southampton, Ports- 
mouth, Plymouth, Devonport, Chatham, Bournemouth, Bath, Luton. 
Towns and districts not specified above which are in the counties of 
Northumberland, Durham, Yorkshire, Lancashire, Cheshire, Lincoln- 
shire, Norfolk, Suffolk, Essex (outside London area), Hertfordshire 
(ontside London area) Nottinghamshire, Leicestershire, Derby- 
shire, Northamptonshire, Staffordshire, Sussex, Kent (outside 
London area), Surrey (outside London area), Middlesex (outside 
7 5 area), Bedfordshire, Oxfordshire, Berkshire, Buckingham- 
shire. 


Grade D, ls. 11d. per hour.— The remaining counties and towns in 
England and Wales. 

Note.—The grading of Belfast to be left open for further 
consideration. 


Signed as at this dute, August 7th, 1920. 
On behalf of the National Federated Electrical Assuciation :— 
P. COLLINSON, 
G. E. TAYLOR. 


On behalf of the Electrical Trades Union :— 
J. ROWAN, 


J, KINNIBURGH, 


indicated in the title. 


REVIEWS. 


Practical Electric Welding. By H. Bevan Swirr, A. M. I. E. E. 
London: E. & F. N. Spon, Ltd. 1919. Pp. ix+102; 66 


figs. Price 7s. 6d. net. 

The title of this book describes it accurately. It is & small 
end handy practical guide to electric welding of the three 
kinds in general use, and can be thoroughly recommended 
for the instruction of welders and teachers of welders. It 
does not profess to enter into the scientific questions of 
metallurgy, chemistry, and electrical matters involved, but 
it does touch on some of these things where the welder will 
come in contact with them and require to know something 
about them. In this abstention the book corresponds to the 
state of the art, ag well as confines itself to its subject as 
The art of electric welding is dis- 
tinctly in the empirical stage in most respects, especially as 
regards arc welding. It has attained to its present stage 
by trial and error. There has been little research work on 
the subject of which any results have been published, and 
although there is a voluminous amount of material to be 
found in print, very little light bas been thrown on the 
general principles, physical and chemical, involved. 

The first chapter gives a short historical résumé of the 


art, which commenced with Elihu Thomson's discovery 


of resistance welding about 1877. This very simple process 
has since made immense strides in variety of applications 
and magnitude of the work handled. Benardos carbon 
arc welding followed about 1885, and about 1895 Slavinott 
introduced the bare metallic electrode; in 1905 Kjellborg 
applied a fluxing covering to the metallic electrode which 
revolutionised arc welding, and bas made possible the sub- 
sequent wide development in its use and application. There 
has been & great deal of experimental work done in recent 
years on the composition of the electrodes themselves and 
their coverings, which has resulted in the production of 
covered electrodes suitable for welding different kinds of 
iron and steel. The results of this work are either guarded 
as trade secrets or covered by patents. Very good practical 
results have been obtained, but as is usually the case where 
competition is a powerful factor, the general principles guid- 
ing such work are not public property. 

Carbon arc welding 1s described by the author with a 
short preliminary description of the carbon lighting arc, 
which, however, differs considerably from the metal-carbon 
arc used for welding. The minimum voltage for a steady arc 
is considerably lower, due doubtless to the higher conduc- 
tivity of the metal vapour than of the carbon '' mist "' in the 
carbon arc. Stress ig laid on the importance of using graphite 
electrodes, and of making the work, i.e., the metal, the 
positive electrode, in order to avoid carbon being carried 
into the weld. The author remarks that the carbon arc is 
mostly used for comparatively rough work, such as filing 
in large flaw holes in castings or building up defective por- 
tions, and for cutting metal, as in the demolition of bridges. 
This is true, yet the carbon arc has been used for many 
years past in work of a higher grade which has to etand 
severe tests, e.g., in the manufacture of steel barrels. It 
is rather curious that its use for such work has not been 
extended in other fields, but there can be little doubt that 
metallic arc welding is superior, and has out-distanced the 
older method. The carbon arc can be used for- welding 
copper, even copper to iron, and is largely used for track 
bonding with much success. The fact is rather remarkable, 
especially as it has not been shown that similar welds can 
be made with metallic electrodes. 

Metallic arc welding is the method most fully described, 
and the instructions given, as might be expected from the 
author's practical knowledge, are very complete, and, on 
their practical side, accurate. In a statement of the proper- 
ties of ferrous metals and their amenability to welding, a 
summary is given of the relevant differences between the 
varieties of iron and steel, as derived from the processes of 
manufacture, resulting composition, and behaviour at high 
temperatures. In describing the ordinary smith’s weld, the 
main reason why this succeeds with wrought iron, &c., and 
not with other metals is missed. That reason is that the 
oxide scale which forms on the heated pieces is fusible, or 
at least plastic, below the melting point of the metal, and 
js, therefore, beaten or squeezed out by the smith's hammer, 
so that clean hot surfaces in a plastic condition are brought 
into contact. In most other metals the oxides formed have 
higher fusing points than the metal, and are, therefore. not 
removed by the pressure; this is the onlv obstacle to welding 
them, as is proved by the success of resistance welding, where 
heat is applied without oxidation of the surface. Arc welding 
is probably a misnomer: the union is effected by fusion of the 
eurfaces, and it is reallv a process of ''autogenous" solder- 
ing. It is doubtful whether the success of metallic arc 
welding has anv relation to the amenability to welding of 
wrought iron and some of the steels, since cast iron and 
steela which are not weldable in the forge are successfully 
handled by the metallic electrode process. It is probahle that 
success with the non-ferrous metals is only a question of 
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experiment and research, as is forcibly suggested by the 
success of welding copper and copper to iron with the carbon 


arc. 

Welding with the bare iron electrode is rather lightly dis- 
missed by the author. He is probably correct in thinking 
that the flux-coated electrode gives superior results. It cer- 
tainly calls for a less skilled operator, and good work is 
done with it on various kinds of ferrous metals, which, so 
far as 1s known, has not been paralleled with bare electrodes. 
But a large amount of good work has been done with the 
latter, especially in the United States, and there are large 

e users here who consider that the advantages of flux- 
covered electrodes are not worth the extra cost. This may 
be true for welding on very low carbon material, where 
the weld metal forming the joint can be practically pure iron, 
and still approximate sufficiently to the physical and mechani- 
cal properties of the parts to be joined. But it seems clear 
that where it is desirable that the weld metal shall carry 
carbon and other elements to approximate to the properties 
of higher carbon steels and other special metals, & flux coat- 
ing is essential. It is in adjusting the coinposition of the 
electrode and the flux to attain this end that the art of the 
electrode maker is shown. The flux also has an important 
influence on the smooth flow of the fused metal, and relieves 
the operator of the difüculties arising from the iron oxide 
formed on both the electrode and the work in the absence 
of a flux. 

The author shows a distinct preference for direct- 
current welding, though admitting that good work can be 
done with alternating current. ‘This preference seems to 
rest upon use and wont. One finds that a welder who 


has generally used direct current prefers it, and 
vice versa with one who has generally used alter- 
nating current. There is, in fact, a little difference 


in the manipulation. With alternating current the best arc 
length is shorter than with direct current, and it is 
perhaps a little easier to hold the arc" with the longer 
arc. But that is about all that can be said. Reasoning from 
` the known fact that in the carbon arc carbon is transferred 
from the positive to the negative electrode, on which the 
transferred carbon forms a mushroom tip in short ares, it 
might be supposed that the iron are behaves similarly, i.e., 
that the electrode should be the positive pole. But the 
transfer of the molten electrode inetal to the joint certainly 
does not depend on any such uni-directional transfer. If it 
did, welding could only be done with direct current and 
the electrode positive. But welding can be done with alternat- 
ing current, or with the electrode negative. So that if there 
is any uni-directional transfer of metal, and we do not know 
enough of the physics of the iron arc either to aftirm or to 
deny this, such transfer is quite masked by other actions. 
What seems to happen is that the inolten electrode metal 
is torn olf and projected across the arc in very small particles, 
and at a high velocity, overcoming gravity, or overhead ”’ 
welding would be impracticable. ‘Lhe unmediate cause of 
this transfer of metal and the quantitative relations between 
the amount of metal, the current, the potential ditterence, and 
the temperature of the electrodes have not been investigated. 
They call for inquiry, and the results of such research can 
hardly fail to benetit arc welding practice. Mr. Swift wisely 
refrains from speculation on this attractive subject. 

With reference to the polarity of the work, it is recom- 
mended thut the work be made the positive and the metal 
electrode negative. ‘Lhis is general practice, but the author 
adds that the work does not get so hot with this polarity. 
Presumably he has observed this in practice, but one would 


expect the dillerence to be in the other direction, because in 


the carbon are, at least, the positive crater is hotter than 
the negative tip. There is also a greater surface potential 
drop at the crater, and consequently more heat developed 
there. It seems likely that the same thing obtains in the 
iron arc, and this should be the reason for making the work 
positive. Owing to its much greater mass the heat is con- 
ducted from the seat of the are much more rapidly through 
the work than through the electrode, consequently to keep 
the work at welding temperature, the greatest evolution of 
heat should occur there. Even so it will be at a considerably 
lower temperature than the electrode. If this is correct, then 
for a given welding current the work will be hotter—not 
cooler, as the author says, when made the positive electrode. 
À possible explanation of the apparent contradiction is that 
when the work is negative a greater current is necessary to 
keep its surface at the necessary temperature. Or it may 
be that the iron arc does not follow the carbon arc in the dis- 
tribution of temperature and heat evolution; We really want 
someone to do for the iron arc what Mrs. Ayrton did for the 
carbon are, before we can profess to understand iron arc 
welding in a sclentific way. 

Mr. Swift goes very fully into practical details. The 
electrode holders, protective screens, and other items of equip- 
ment are described, illustrated, and commented on. The 
various kinds of joints which have to be made are shown, and 
the exact way of attacking each is described. The importance 
of observing the weld in progress, the position of the slag, 
how to join up to a weld, and how to terminate it neatly, 
are all dealt with in the direct and clear way of the expert 
who can not only do the job, but describe the how and why 
of each action; what to avoid as well as what to do. The 
table of electrode sizes and current, and the procedure with 


welds in work of different thicknesses will be found of great 
utility to the beginner and the instructor. 

In dealing with the adaptation of general electric supply 
to welding uses, Mr. Swift shows & due appreciation of the 
supply engineer's point of view, and how the user can meet 
his just requirements. ‘lhe conditions of the work are shown 
to alfect the choice of equipment. It makes all the difference 
to the most economical arrangements whether a group of 
welders are to work close together in a workshop, or are 
scattered about a shipyard, &c. ‘Lhere is already a consider- 
able choice of outfits, motor generators, transformers, &c., on 
the market to suit welding. Something of this kind is re- 
quired in every case where the energy 18 taken from supply 
mains, because the welding arc voltage is much lower than 
supply voltages, and direct use with a resistance 18 too waste- 
ful—-as well as too disturbing to voltage—to be contemplated 
for other than amall or temporary jobs where the cost of 
energy 18 not regarded. 

Passing from arc welding, Mr. Swift gives a good descrip- 
tion of resistance welding and various forms of welderg on 
the market. ‘Lhe great adaptability of this process is well 
illustrated, but the magnitude practicable is perhaps insutn- 
clently indicated. Resistance welders are in being which 
will spot weld steel plates three inches thick. There 1s a very 
great future for resistance welding, it will probably become 
much more important as a manufacturing process than arc 
welding, though the latter has no doubt great potentialities, 
and the two methods are really coadjutors rather than rivals. 

With regard to the 1mportant question of protective screens 
for arc welding, Mr. Swift's remarks are pre-eminently cau- 
tious and practical. One gathers that he is not altogether 
satisfied with the glasses now used. The outstanding ditt- 
culty is that glasses which efficiently protect the eyes from 
the arc rays are too dark to permit vision of the surround- 
ings of the are, so that the operator cannot see his tools, 
&c., through them. It would be & great improvement to 
have a combination of glasses efficient as shields, and yet 
allowing other things than the arc to be seen. The direction 
to work in is to find glasses which allow only light about 
the yellow-green part of the spectrum to pass. ‘his is the 
most efficient part of the spectrum visually, i.e., it produces 
the greatest effect on the retina in proportion to the radiant 
energy involved. The spectral rays which carry the most 
energy are the infra-red and the red, these are to be feared 
as burning the skin and external eye. Violet rays damage 
the retina, but they are not difficult to exclude. Clear water 
stops the infra-red almost entirely in very small thickness. 
It should not be difficult to arrange a shield with a cell 
containing this cheap absorbent and readily refilled. For 
the rest, the work of the makers of light filters for photo- 
graphy ought to be able to supply glass or gelatin films 
giving a nearly monochromatic yellow-green. Gelatin has 
some advantages over glass for the purpose. It may be 
mentioned that one of the speediest cures for the sore eyes 
produced by arc radiations 1s a very dilute (1 grain per ounce) 
water solution of sulphate of zinc. lt was always kept in 
the arc testing rooms of arc lamp factories, and removes the, 
smart and ințammation magically. 

There are a few points in the book which call for criticism, 
rather because they tend to mislead the reader on other 
matters than because they detract from its immediate purpose. 

On page 4, dealing with the formation of an arc, it is 
stated that the air at the point of contact 18 heated and 
becomes of lower conductivity, thus enabling the arc to be 
maintained. Obviously higher conductivity 18 meant. On 
page 18, the process of making malleable iron castings is 
described in language which wil hardly convey a correct 
idea. On page 41, the ratio of metal lost in overhead welding 
with alternating current as against direct current seems rather 
overstated as against alternating current, but the author 
may have measured it, and the reviewer has not. 

In describing (pp. 75 and 76) the Ulbricht method of getting 
a single from a 3-phase supply, by joining the three secon- 
daries of & three-phase transformer in series, reversing one 
of them, the author says that the resultant current has triple 
the primary frequency, and 1.73 times the pressure of one 
eecondary. In fact the pressure 1s twice that of one secondary 
and the frequency is not increased. (See '' Polyphase Electric 
Currents, Thompson, Chapter XIV, which describes also 
some other methods of obtaining single from three-phase, per- 
haps worth the attention of users of arc and resistance 
welders.) On p. 77, the author euggests that the phase dis- 
placement caused by a choker results in economy, because 
the meter will show a lower reading for the &ame current. 
This does not seem quite true; at least it is an awkward 
way of saying what 1s true. 

Perhaps the most remarkable omission is that hardly any 
mention 1s inade of tests to be applied to determine the 
quality of welds. The author's silence is perhaps best ex- 
plained by the fact that there is no specific test for welds. 
But some reference might have been made to microscopic and 
radiographic methods, which have a certain measure of utility 
and have been developed to some extent. Also to mechanical 
tests on both welds and weld metal which have been made 
and published on good authority. 

These points are, however, trifling, and the book is to be 
strongly recommended to everyone anxious to know what 
can be dune by electric welding, and how to set about doing 
it on correct lines.—H. M. S. 
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ALTERNATING CURRENT TRACK CIRCUITING. 


By L. H. 


PETER, 


A. M. I. E. E. 


(Abstract of paper published in the Journal of the INSTITUTION OF ELECTRICAL ENGINEERS.) 


IT is not the author's intention to deal with the methods of 
applying alternating current to track circuits, but rather with 
the factors that must be taken into account when deciding 
on the apparatus to be used. The apparatus forming a track 
circuit of the simplest kind may be considered as comprising 
a transformer or other method of supply, a regulating device 
for adjusting the supply, and a relay. To illustrate good 
and bad combinations of relays and impedance bonds, vector 
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meter relay. Supply = 334 oycles. 
circuit = 1,000 ft. iong. Track clear. 


Frias. 1 AND 2. VECTOR DIAGRAMS. 


diagrams are drawn with the “in phase and “ quadrature ” 
operating values of the relays used; the corrected values for 
the relavs operating at the phase angles shown on the various 
diagrams have been omitted to avoid complication. Some 
explanation is due for adopting the non-inductive shunt for 
these diagrams. If the shunt circuit formed by a pair of 
wheels joined by an axle and standing on the track 1s con- 
sidered, it may be regarded as consisting of three parts: (a) 
The contact resistance from the rail to one wheel. (b) The 
inductive circuit formed by the axle and two wheels. (c) The 
contact resistance from the second wheel to the second rail. 

Both (a) and (c) are non-inductive; (b) is inductive and, 
owing to the half loop formed by the wheels and axle and 
the skin effect of both these, it may have a comparatively low 
power factor. Tests have shown that the contact resistance 
between rail and wheel is many times the impedance between 
wheel and wheel, and we have, therefore, a series circuit 
with two bigh resistances in series with a small inductance, 
the net result of which is to give a circuit that for all prac- 
tical purposes may be taken as non-inductive. This is still 
more the case when the rail and wheel contact resistance 
increases to a value which would be commensurate with the 
shunting-out value of the relay, as the contact resistance, 
which is non-inductive, will then be so many times greater 
than the small impedunce between wheels that the latter 
may be neglected and the shunt-circuit power factor taken 
as unity. 

Taking first the a.c. track circuit in which one rail is 
given up wholly for signalling purposes. The electrical state 
of such a track circuit with an ''in phase" relay is that 
shown in fig. 1 when the track is clear, and as shown in 
fig. 2 when the track is shunted by the maximum train shunt 
at the transformer end. The relay is operating with the 
track current 32 deg. displaced in phase from the local current, 
and we must, therefore, divide the ''in phase’’ operating 
xalues by the cosine of 32 deg. to get the correct operating 
values with this phase displacement. 

When the track is shunted by the application of a non- 
inductive train shunt (resistance 1.4 ohms) at the transformer 
end, the phase displacement between track and local cur- 
rents is reduced to 23 deg.. and the release values for the 
relay will accordingly be the “in phase” release values 
divided by the cosine of 23 deg. The diagrams show a ther- 
mal resistance between the track transformer secondary and 
the rails. this resistance being so adjusted that the total 
current output from the transformer to the track may be 
said to remain constant whether the track is occupied or not. 

Fig. 5 shows the values of such a resistance; with a pres- 
sure rise across the resistance from 4.76 volts in fig. 1 to the 
5.46 volts shown in fig. 2. the current increase would be prac- 
tically nil, as we should be working on the flat portion of the 


curve. 


Fig. 9.— Train shunted at trans- 


The relay track current vector is comparatively large; if 
we can increase the relay impedance und also reduce the 
volt-amperes required for it from the track, we shall greatly 
improve the shunt value. 

The conditions shown above are good so long as one of the 
track rails can be spared for signalling purposes only; but 
when both rails are required for the propulsion return cur- 
rent the addition of the impedance bonds necessary to carry 
this current alters the vector diagram. With impedance 
bonds of low power factor connected across each end of the 
track circuit and a relay of the in phase type, the com- 
paratively low impedance and low power factor of the two 
bonds reduce the shunt at the transformer end of the track. 
The phase angle between the track and local currents is also 
large when the track is clear, and small when it is shunted. 
This 1s a bad case, as the relay condition is improved when 
the track is shunted, thus necessitating a lower shunt re- 
sistance to drop the relay. ‘The ‘‘ quadrature” relay is 
obviously more suitable for use with this type of impedance 
bond. The large currents passed by the two bonds, however, 
account for the high total current, and if the impedance of 
the bonds could be increased so as to reduce the current 
vectors, we should also be able to reduce the size of the 
track transformer, resistance, and leads to correspond. The 


reduction in track current is made by the use of resonated 


impedance bonds, and improves the shunt values considerably 
on the same track circuit, and with the same relay. In addi- 
tion we must also count the improved phase relationship 
of the track and local currents, and particularly the small 
relative change in this phase relationship which now takes 
place when the track is shunted. It is still possible, however, 
to improve the relay-operating conditions by adjusting the 
reasonated impedance bonds to have a leading power factor, 
and so compensate for the difference between the track and 
local currents. It is unsatisfactory to use a ‘‘ quadrature ” 
relay with the resonated type of bond and resistance in the 
track feed. To be able to place the track relay some 
distance from the end of the track circuit economi- 
cally with regard to cable, a relay transformer is inserted, 
the track voltage being stepped up for transmission to the 
relay. The result, bowever, is the introduction of further 
complication in the vector diagram, the net result of intro- 
ducing the relay transformer being a decrease in the power 
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Fig. 8.—Double rail track with resonated 
impedance bonds. two-element vane relay and former end of track. 
condenser in track winding. Gupplv =60 cyoles, 

Track circuit = 1,000 ft. long. Track clear. 


Fics. 3 AND 4.—VECTOR DIAGRAMS. 


factor between the relay and the track at the relay end of 
the track. The current taken from the track is now 
also high. There is no great advantage in substituting a 
'* quadrature '" for the in phase relay. Several methods 
have been adopted for varying the power factor of the relay 
in order to enable the best operating conditions to be obtained. 
One of these, which has been used on the '' quadrature "’ relay, 


Fig. 4.—Train shunted at trans- 
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consists in adding another winding to the iron core on which 
the track winding of the relays is mounted, and connecting 
this additional winding to a small capacity. By this means 
the power factor of the track winding can be brought up to 
unity.“ l 

Figs. 3 and 4 show a double-rail track circuit with resonated 
impedance bonds, and a relay in which the power factor of 
the track winding has been made “ unity " by this method. 
This gives a very good combination for a double-rail track 


circuit, the normal phase displacement on the relay being 


69 deg. and the phase displacement when shunted varying 
only 2 deg.; the high shunt value of 1.69 ohms is obtained. 
Another method of controlling the phase angle on the relay 
is to feed the track circuit through a condenser of variable 
capacity, or to use a capacity and inductance in series, the 
two being so adjusted in relation to one another that the 
current supply to the track may be given an angle of “ lag“ 
or "lead as desired. This method is shown in fig. 6. The 
supply feeds the primary of a ''step-down " transformer 
through a condenser, the secondary of the transformer being 
connected direct to the track rails with or without inter- 
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Fig. 5.—THERMAL RESISTANCE, FIG. 6.—A. C. TRACK CIRCUIT WITH CAPACITY 
AND INDUCTANCE IN FEED CIRCUIT. 


mediate means of regulation. Adjustment may be made by 
varying the number of turns of the primary winding, capacity 
being maintained constant. 

Damage from pressure-rises due to any cause is protected 
against by the use of safety spark-gaps across the condenser 
terminals. By adjusting the number of primary turns in 
relation to the capacity, the voltage across the condenser can 
be maintained at a point slightly above the pressure of the 
mains while the track is clear.“ When the track is 
" shunted,” the short-circuit of the secondary winding of 
the transformer so reduces the inductance of the transformer 
that the pressure of the mains only is placed across the con- 
denser terminals. This results in a decrease of the current 
passed by the condenser, and a corresponding decrease in 
the current output to the track on the secondary side. This 
is of great value in the track circuit as it enables a higher 
shunt value to be obtained. 

In addition, a change in the phase angle of the current 
also is made which can be utilised to improve still further 
the shunt value, by so arranging the track circuit that with 
the track “ clear“ the relay is operating at its maximum 
efficiency, and that when the track is ‘ short-circuited " the 
phase angle changes in such a way as to make the relay- 
operating conditions less efficient. This method of feeding is 
most suitable for single-rail track circuits fitted with quadra- 
ture relays. In this case the capacity and inductance in 
series are so adjusted that their power factor is“ unity," the 
quadrature relay itself being designed so that its two windings 
have widely different power factors. 

When the track is ''clear," the capacity and inductance 
supply current which gives a 90 deg. phase displacement on 
the relay; and when the track is short-circuited and the in- 
ductance of the feed transformer thereby reduced, the con- 
denser supplies a leading current which brings the phase 
angle of the two currents on the relay to a phase displacement 
of less than 90 deg. 

Another method of altering the power factor of the relay 
track element to suit all the conditions consists in introducing 
a capacity between the high-voltage side of a relay trans- 
former and the relay track element, as shown in fig. 7. This, 
however, does not give to the track when ''shunted " the 
falling current output which can be obtained by feeding the 
pele EONS through the combination of inductance and 
capacity. 

A small capacity introduced between the secondary of the 
relay transformer and the relay track winding, fig. 7, gives 
similar results to those of adding a condenser winding and 
condenser to the relay, but has the advantage that the relay 
need not be altered. This is an advantage, as a standard 
design of relay can be used with or without the relay trans- 
former, and with either the resonated op non-resonated bond. 


(To he concluded.) 
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Physical Society of London.—As a result of replies 
received in response to a questionnaire recently circulated to 
Fellows with reference to days and time at which science meetings 
should be held, the Council has arranged to hold meetings during the 
coming session at the uniform hour of 5 p.m. on the second and 
fourth Fridays of the month, 


HIGH-SPEED WHEELS FOR LOW-HEAD 
HYDRAULIC TURBINES. 


Oxe of the difficulties encountered in hydro-electrical work 
is the suitable treatment of cases where the available head is 
unsuitably low. The account, which we abstract below from 
the Electrical World, of a typical low-head plant that was 
put into commission in January last by the Consumers’ Power 
Co., near Plainwell, Mich., U.S.A., will, therefore, not be 
out of place. 

In the new plant, which is novel in several respects, and 
is probably the first of its kind, there are three penstocks each 
of which contains a 72-in. (183-cm.) Allis-Chalmers-NX type 
turbine, operating at 164 R.P.M., and delivering 380 B.H.P. under 
a head of 12 ft. (3.6 m.). This type of machine as developed 
by Mr. F. Nagler, constitutes a material advance in turbine 
design, and shows at increasing speeds the characteristics of 
the Fourneyron turbine, with the result that much higher 
speeds have been attained than is possible with any other 
type of machine. 


QS Dg 5 


Fig. 7.—A.C. TRACK CIRCUIT WITH 
RELAY TRANSFORMER AND CONDENSER 
IN SERIES WITH RELAY. 


At full gate opening the Plainwell turbines show a type 
characteristic of 143. The runner is an entire departure from 
the Francis, or so-called mixed-flow turbine, it being of the 
Jouval type with important innovations. The arms of the 
old Jouval machine to which the bucket ring was fastened, are 
eliminated entirely, and the buckets drawn back to the hub. 
The reduction of the number of blades has been carried to 
the limit, having been reduced to 4, which are placed widely 
apart, so that the blades and clearances between them each 
occupies about à of the total projected area of the runner. 
In this manner a very high type characteristic has been 
obtained. The new turbines at present show a maximum 
Holyoke efficiency of from 86 to 87 per cent. The two views, 


Fics. 1 AND 2.—New Type or HypnRauLIC TURBINE RUNNER. 


figs. 1 and 2, show the new type of runner, which has the 
general appearance of an ordinary propeller. The runner 
is made of cast iron, and is placed in a turbine case of ordinary 
design. The wide space between the blades is of great advan- 
tage from an operating standpoint, as it makes it impossible 
for the wheel to become clogged by trash. 

The new type of turbine requires a draught tube of as great 
a length as possible in order to attain the necessary efficiency. 
The tube is made of steel plate in the form of a flaring cone 
with a vertical axis of the hydraucone type. The characteris- 
tic of the tube 1s that the distance from the tailrace bottom 
to the draught-tube edge is comparatively small, and the flare 
at the lower diameter is great. 

On account of the large size of the turbine for the head, 
and the high elevation of the centre of the turbine case made 
necessarv by the length of the draught tube, the wheel centre 
of the Plainwell plant came too near the head water to ensure 
satisfactory operation in the ordinary wav. The so-called 
“ vacuum-turbine " setting, first introduced by the Eecher- 
Wyss Co., of Switzerland, was, therefore, used as illustrated 
in fig. 3. The Plainwell machines are still, however, under 
the ordinary headwater, but the water level over the turbine 
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when operating is raised about 6 ft. (1.8 m.) above the head- 
water in the pond, and rises to the underside of the generator 


room floor, the entrance being sealed by a curtain wall. The 


concrete penstock, therefore, is entirely closed, and operates 
under a partial vacuum, the air being constantly removed by 
means of a small water ejector. The water consumption of 


the latter is insignificant compared with the discharge of the 


turbine. 
With the plant in operation the vacuum was tested and 


found to be 5.75 in. (13.3 cm.) at normal pond level, which: 


showed that the penstock was full of water to the underside 
of the generator floor. The turbines have not yet been tested, 
but are fulfilling the power guarantees. 

An interesting feature is the unusually small size of the 
generator, as compared with the size of the turbine; this is 
due to the high turbine speed, which also permits the economi- 
cal use of direct-connected ‘exciters on top of the generators. 

The latter are 400-K.v.A., 320-K W., 0.8 power fector, 164- 
R. . M., 2,900-volt, 3-phase, 60-cycle General Electric Co. 
machines. They are provided with alarm thermometers and 
oil gauges t® control the oil level in the thrust bearings, which 
ure of the G.E. Co. spring-thrust and guide-bearing type. 
The Woodward governors are of 6,700 ft. Ih. (924.6 kg: m.) 
capacity, and are belted to the turbine shaft. Ai times of 
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Fic. 3.—SECTIONAL VIEW OF '" VACUUM-TURBINE "' SETTING. 


l „ e. 


low water one or more of the machines may be used as a 
synchronous condenser to improve voltage conditions on the 
transmission lines. This is possible because in this type of 
machine no bearings depend on the passage of water through 
the wheels for lubrication or cooling purposes. Three single- 
phase, H-type, 400-k.v.4., 9,500-45,000-volt, outdoor trans- 
mers step up the generated pressure for transmission, and 
the 40,000-volt, 400-amp. switch is automatically and hand 
"Derated. The entire plant is operated by one man on each 


shift, 
Es 
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EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR JUNE, 1920. 


pai returns of electrical exports and importa for the month 
oe Ae OW. as regards the exports, total values of E 1,385,974, as 
lent ed £1.150 234 for the previous month, an increase in 
ania 5.740, the increase being accounted for by the large sub- 
Ta dun ap cable exports of £416,000. A falling off in export 
9 ring the month occurred in electrical goods (£10.000), 
70 9 (£67,000), batteries (£9.000), and meters (£10,000), 
telephone er ue of electrical machinery, lamps. telegraph and 
The 918 55 Were somewhat above those for May. 
siting. ae a 2c porta for the month were valued at £219,440, 
rection of LIO; 6,000 on the May totals of & 193.255, nearly every 
of inanlated 9 Imports showing an improvement with the exception 
wire. carbons and lampe. 


a falling of o foreign and colonial electrical goods for June show 
418,699 or 46.000, the total values for May and June being 
ny and £12,512 respectively 
L comparison, w ? 
Dr the first six mont 


e give figures showing the electrical exports 
he of 1913, 1919, and 1920 :— 
jus 1918. 1919. 1920. 

ary to June £3,843,720 £2,806,013 £6,205,296 


The tot ; . 
totalled ps weight of electrical machinery exported during June 


in June | ns, & Compared with 697 tons in May, 915 tons 
For the , ind 2,527 tons in June. 1913. ' 


€ SIX months endi : 
total wej ending June 30th. 1913. 1919 and 1920, the 
eighte f electrical machinery'exported were as follows :— 
1919, 1920. 
4.754 tons, 4,778 tons. 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR JUNE, 1920. 


. Exports. Importe, Re-exports. 
El goods 
e £152,807 868,841 42.892 
Insulated wire ... P *. 846,248 11,454 1,174 
Glow lamps vds ves oes 27,520 2,403 237 
Arc lamps and parta ... js 2,825 743 — 
Batteries... ‘ive $4 4 39,734 5,288 — 
Meters ... iss mi re 34,901 12,702 521 
Carbons ... eco 882 ove 10,650 7,233 3,905 
Electrical machinery :— 
Railway and tramway motors... 3.208 — — 
Other motors and generators... 115,415 — m 
Elec. machinery (unenumerated) 54,996 95,068 2,243 
Switohboards (not telegraph or 
telephone) , sie sos 9,695 — — 
Telegraph and telephone cable and apparatus :— 
Telegraph and telephone wires i 
and cables (not submarine)... 89,615 1,175 — 
Submarine telegraph and tele- r 
phone cables ese ses m 416,853 — — 
Telegraph and telephone instru- 
ments and apparatus n 81,509 14,533 1,600 
Totals ... vis «$1,380,974 £219,440 £12,512 
—— Hn 
— —— — 


NEW PATENTS . APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Szrrow-Jowss, ODM AnD 
STEPHENS, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


20,248. Electrolytic production of tin deposits.“ 
(Germany, March 15th, 1917.) s 

20,263. Contact fingers for controllers.” Soc. Anon. Constructions Elec- 
triques de Belgique. July 9th. (Belgium, March 18th, 1919.) 

20,264. *' Electric traction." Soc. Anon. Constructions Electriques de 
Belgique. July 9th. (Belgium, May 24th, 1919.) ` 


M. Schlotter. July 9th. 


20,279. Electric heating apparatus." L. de Soissan. ly 9th. (Bel. 
gium, December 19th, 1913.) d n ai 
20,288. „Electric generatin systems." Kohlér Co. July 9th. (U.S. 
March 20th, 1919.) TUM did Des 


20,308. “ Electric signalling.“ 
17th, 1916.) 

20,309. Automatic railway traffic controlling systems." A van T. Day. 
July 9th. (U.S., October 18th, 1916.) 

20,319. “ Arc lamps for Producing flashes of lightning." 
July 9th. (Germany, December 10th, 1914.) 

20,322/3. “ Insulators.” R. M. Johnston. July 9th. 
20,338. “ Telephone and telegraph cables.” Soc. 
phones. July 9th. (France, April 4th, 1919.) 

20,943. '' Generating continuous currents by means of machines." C, 
Lorenzals & K. Schmid. July 9th. (Germany, February 13th, 1919.) 

20,930. '' Telegraphy, &c." Dr. E. F. Huth Ges. July 12th. (Germany, 
September 15th, 1915.) 

20,931. “ Method for generating and reinforcing vibrations for wireless 
telegraphy." Dr. E. F. Huth Ges. July 12th. (Germany, July 17th, 1918.) 

20,932. “ Appliance for vacuum tubes.“ S. Loewe. July 12th. (Germany, 
July 9th, 1918.) 

20,933. '' Arrangement for wireless telegraphy from submarines.” Dr. 
E. F. Huth Ges. July 12th. (Germany, December 8th, 1916.) 

20,934. “ Method of connection to roduce oscillations with vacuum tubes.” 
Dr. E. F. Huth Ges. July 12th. (Germani July 16th, 1917.) 

20,935. '' Reception process for electrical vibrations." Dr. E. F. Huth Ges. 
July 12th. (Germany, May 5th, 1919.) . 

20,936. Antenna for wireless telegraphy.” Dr. E. F. Huth Ges. July 
12th. (Germany, July 14th, 1915.) 

20,937. Connection for sending and receiving clectric waves." Dr. E. F. 
Huth Ges. July 12th. (Germany, October 13th, 1917.) 

20,938. '' Device for transmitting high-frequency energy to vacuum tubes.” 
S. Loewe. July 12th. (Germany, October 19th, 1918.) 
20,947. Manufacture of electrodes for soldering, &.“ 
Process, Ltd., and E. H. Jones. July 12th. 

20,952. *'' Inclined carbon lamp." R. Mylo. July 12th. (Germany, January 
28th, 1918.) A a 

.20,953/4. “ Process for photographically recording sound waves.” R. 
Mylo. July 12th. (Germany, November JOth, 1915.) 

20.955. Arrangement for surging reception of electric: waves." Dr. E. F. 
Huth Ges. July 12th, (Germany, April 29th, 1919.) 

20,956. '' Combined transmitting and receiving arrangement," Dr, 
Huth Ges. July 12th. (Germany, December. 14th, 1917.) 

20,957. “ Multiple boosters, &c." Dr. E. F. Huth Ges. July 12th. (Ger. 
many, March 8th, 1917.) 

20,958. '' Electric discharging vessels.” 
(Germany, April 3rd, 1917.) 

20,959. '' Receiving arrangement for wireless telegraphy." Dr. E. F. 
Huth Ges. July 12th. (Germany, October 28th, 1918.) 

20.960. '' Device for preventing self-sounding in vibration producers, &.“ 
Dr. E. F. Huth Ges. July 12th. (Germany, July 4th, 1917.) 

20.961. Connection for telephony." S. Loewe. July 12th. (Germany, 
O. tober Wrth, 1918.) l 
20.962. "'' Radio-telegraphic apparatus." 
(Germany, August 28th, 1917.) 

20.963. Transmitting undamped electric vibrations," Pr. E. F. Huth 
Ges. Julv 12th. (Germany, July 2lst, 1917.) 

20.964. Connection for obtaining a strengthening of wireless messages. 
Dr. E. F. Huth Ges. July 12th. (Germany, June lith. 1917.) 


A. van T. Day. July 9th. (U.S., July 


Schwabe & Co. 


Industrielle des Tel- 


Alloy Welding 


E. F. 


Dr. E. F. Huth Ges. July 12th. 


Dr. E. EF. Huth Ges. July bth, 


20.965. Mode of putting in circuit of audion receivers. S. Loewe. 
July 12th. (Germany, April 18th, 1918.) 
20,992. '' Apparatus for wireless transmission of messages." S. Loewe. 


July 12th. (Germany, October 26th, 1918.), 
' 20,993. “ Wireless telegraphy and telephony." Dr. E. F. Huth Ges. July 
12th. (Germany, August 18th, 1917.) 
20,994. Three-arm choking coil.“ 
12th. (Germany, September 17th, 1914.) 
20.995. Receivers with strengtheners.“ 
many, April 18th, 1918.) 


Allgemeine Electricitats-Ges. July 


S. Loewe. July 12th. (Ger. 


` 


— 
—  ——————————Ó'ÓMÓÓÁEIÁEELLLLDGoiAk0]GQL OCODDLLULOILIULLELLOLGLUEIILDXLOLEULIZOUNZBICONONLEFCERORLRLEGIUIEOMELTTLCLU]LLLLU;LPGPNISSIRILLLLLILELLULLLA [T vt = 


THE ELECTRICAL REVIEW. [vol 87. No. 2,230, Avaver 90, 1990, 


256 


—— . — ———— ST ST EL —— 


20.997. Arrangement for receiving electric oscillations.” Dr. 
Huth Ges. July 12th. (Germany, April 26th, 1919.) 
$1,000. “Sparking plugs." J. Hanman. July 12th. 


21,003. '' Receiving connection with vacuum tube." Dr. E. F. Huth Ges. 
July 12th. (Germany, October 13th, 1917.) 

21,004. '' Electric contacts for switches, &c." G. Page and A. West & Co. 
July 12th. 


21,023. '' Electrolytic devices for use with meters, switches, &c." Thorpe 
Meter Syndicate and W. B. Thorpe. July 12th. 


21,025. '' Sound-detecting systems," E. A. Graham and W. J. Rickets. 
July 12th. 
21.027. Manufacture of coils for static transformers." 
Transformer Co. and J. Roothaan, July 12th. 
21,040. '' Manufacture of armatures of electric rotating machines." T. 
Tanaka. July 12th. (Japan, July llth, 1919.) 
21,047. “ Electromagnet for locking devices.“ 
Lanz. July lith. (Germany, October 17th, 1916.) 
21,051. '' Manufacture of carbon electrodes." S. E. Sicurin. 
21,056. Driving system for alternating-current meters. 
tricitats Ges. July 12th. (Germany, December 3lst, 1918.) 
21.058. Generator with movable grates.” Allgemeine Elektricitats Ges. 
July 12th. (Germany, June 17th, 1918.) 


E. F. 


British Electric 


Luftfahrzeugbau Schütte- 


July 12th. 
Allgemeine Elek- 


21.060. Vacuum tube." S. Loewe. July 12th. (Germany, April 20th, 
1918.) 

21.067. Safety switch for installation systems, &c." Allgemeine Elek- 
tricitats Ges. July 12th. (Germany, November 6th, 1913.) 

21,077. ''Coin-frecd meter for electric current, gas, water, &c." Allge- 


meine Elektricitats Ges. July 12th. (Germany, September 19th, 1914.) 
21,078. ''Coin-freed meter for electric current, gas, water, &c." Allge- 
meine Elektricitats Ges. July 12th. (Germany, July 4th, 1917.) 
21.092. Device for heating running water by electricity.“ H. Lipke. 
July 12th. (Germany, April 25th, 1914.) 
21,094. '' Talking machine with electric impulsion." A. Ebner. July 12th. 


21,095. “ Automatic disengaging devices for talking machines worked by 
electric motor." A. Ebner. July 12th. 


Apparatus for electrical transmission over wires or by wireless 


of photos and pictures." M. R. Howard. July 13th. 

21.106. Vehicular electric lighting and starting.” W. J. Branson. July 
13th. 

21.113. Long-distance electric power transmission." A. M. Taylor. July 
13th. 

21,198. *' Means for retaining trollies on wires." L. F. Brommage. July 
13th. 

21,139. ‘Electrically bonding metallic circuits," C. Lye. July 13th. 

21,149. Portable electric hand lamps.“ Concordia Elektricitats Akt.-Ges. 


and F. R. Wade. July 13th. 
21,150. “ Sparking plugs." T. S. Price. 
21,178. '' Electric propulsion of ships.” 
(France, July 15th, 1919.) 
21,179. Three-electrode ionic tubes." 
and L. B. Turner. July 13th. 


21,202. ''Appliance for testing magnetos and sparking plugs.“ 
Gardner. July 14th. 


July 13th. 
M. de Coninck. July 13th. 
Radio Communication Co., J. Ree, 


E. R. 


21,231. ‘‘ Trollies for overhead electric tramways." W. Lawrence. July. 
]4th. 
21.251. Portable dynamo-electric lamp." G. Poole. July 14th. 
" Radio signalling systems." L. de Forest. July 14th. (United 


21,256. 
States, May 10th, 1915.) 

21.271. Electric transformers." 
Roothaan. July 14th. 


21,904. '' Dynamo electric machines.” 
F. P. Whitaker. July l4th. 


21,317. Devices for locking incandescent electric lamps." 
July 15th. 


British Electric Transformer Co. and J. 
British Thomson-Houston Co. and 


G. F. Colson 


21,330. '' Earthing clip for electric cables, pipes, tubes, &c." H. Willis. 
July 15th. 
21.336. Means for electrically reciprocating hammers, pistons, &c.” 


G. F. Campbell, J. Knight, and J. Tattersall. July 15th. 

21,340. '' Electric fuse holders," R. T. Waite. July 15th. 

21,341. '' Electrically driven vehicles." F. M. Walters. July 15th. 

21,354. Wireless telephone transmitters." A. R. Taylor. July 15th. 

21,370. ''Switches for electric lighting." A. Schellenberg. July 15th. 

21.381. Driving electric mechanism for operating rail track apparatus.” 
T. Ducousso. July loth. 

21,382. '' Reception of wireless signals.” 
July 15th. (United States, July 28th, 1919.) 

21,983. Variable electrical controlling elements for wireless telegraphy, 
&c." Marconi's Wireless Telegraph Co. July loth. (United States, July 31st, 
1921585 „ Dynamometers." T. H. Jones and W. J. Walker. July 15th. 

21,389. Electric induction regulators cooled by forced draught.” Akt. 
Ges. Brown, Boveri et Cie. July 15th. (Switzerland, July 15th, 1919.) 

21.420. Dynamo electric machinery." H. E. M. Barlow and L. Barlow. 
July 16th, 

21,421. “ Electric bells, &c." A. Fisk. July 16th. 

21,450. Wireless directional transmission and reception apparatus." 
Gill. July 16th. 


Marconi's Wireless Telegraph Co. 


T. H. 


21,461. “Electrical and mechanical locks for lift gates." W. G. Carter. 
July 16th. 

21,481. “ Electric arc-welding apparatus." Siemens-Schuckertwerke. July 
16th. (Germany, August 19th, 1919.) 


91,490. ‘Electric are welding.” 
Electric Co.). July 16th. 


21,492. “ Apparatus for converting heat into electrical energy." F. E. 
Beeton. July 16th. 


21,504. Circuit closers.” E. F. Nichols. July 16th. 


21.505. Apparatus for breaking, commutation, inversion, and deviation 
of an electric current." Z. R. Della Veneria. July 16th. 


British. Thomson-Houston Co. (General 


91,507. '' Dynamo electric machines." A. E. Honey and J. Stone & Co. 
July 16th. 

91.511. ''Electrically driven trucks." J. E. Stott. July 17th. 

21.522. Support of accumulator boxes to seat pillar of motor cycles, &c.“ 


S. E. Pope-Arridge and W, S. Firth. July 17th. 

91.537. '' Trigger relavs for radio communication, &c." Radio Communica- 
tion Co., J. Scott-Taggart, and L. B. Turner. July 17th. 

21.538. Modulation systems, &c., in radio communication, &c." Radio 
Communication Co. and J. Scott-Taggart. July 17th. 


91,541. “ Cover for electric switches." S. S. Sódring and N. P. E. 
Winther. July Irth. 

21.568. Portable electric lamps." J. Marsh. July 17th. 

21.572. ''Globe with device for showing action of earth's magnetism." | 


E. G. Schlatyer. July 17th, 


21,585. '' Wireless telegraphy.” S. O. E. T. Trost. July 17th. (Denmark, 
July —, 1919.) 

81.595. Electrical ceiling roses, &c." Hale, Pearn & Co., and J. A. 
Pearn. July 19th. 


æ 


21,596. “ Driving — magneto-Ignition 


apparatus for internal combustion 
engines." 


M. S. Connor and C. C, Puckette. July 18th. 


21,604. ''Telemeters." Firm of C. Zeiss. July 19th. (Germany, July 
91st, 1919.) 

21,609. '' Relays for automatic MM &c., systems.” 
phone Manufacturing Co. (Automatic Electric Co.). July 19th. 

21,619. *'' Apparatus for distance control of electric switches." E. Schattner. 
july 19th. ' 


21.628. Conduit fittings for electric conductors." H. March, March and 
Newey, and W. Newey. July 19th. 


21,041. ‘* Adaptors for holding carbons in arc lamps." G. C. Bridgland. 
July 19th, 


21,655. ''Insulating material.“ 
land, July 19th, 1919.) 


Automatic Teje- 


J. A. van der Nolle. July 19th. (Hol- 


21,066. '' Electric clocks," L. Pillon. July 19th. 

21,676. ' Burning carbon electrodes in electric furnaces.” S. E. Sieurin. 
July 19th. : * 

21,683. ‘Signalling through water or air." R. A. Fessenden. July Ih. 


(United States, July 21st, 1919.) 


21.684. Telephone repeating circuit." Western Electric Co. July 19th. 
(United States, July 31st, 1919.) 

21.699. Battery-fuling machines." L. A. Freedman. July 19th. 

21,712. '' Amplification of telephone currents, &c." T. F. Wall. July 90th. 


21,713. '' Electric lamp holders, &c.” 


E. E. Hopwood and Wardle En. 
gineering Co. July 99th. 


21.721. Magnetic motors." W. Thompson. July 20th. 

21.725. Automatic switch for electric hoists, &c.'" A. Satterthwaite. Jub 
90th. i 

21,726. “ Electric incandescent lamps. U. Cristofoletti and N. Manetti. 
July 20th 

21.732. Spark plugs." H. A. Myers. July 20th. 

21.735. Telephones.” G. B. Riley. July 20th. 

21,745. '' Electric welding." E. Greenhalgh and B. Longbottom. July Mth. 

21.755. Electric switches.“ C. L. J. B. Nadaud and F. Young. July 

th. 

21.756. Apparatus for electrochemical treatment of vapours.” L. B. 


Cherry. July 20th. 
21.766. Contacts for electrical fuses, cut-outs, &c.'" W. A. Hariman 
and A. Reyrolle & Co. July 30th. 
21,827. '' Locking device for electric lamp bulbs.” 
Pritchard, July 21st. 


21,831. '' Electric illuminating devices for theatrical stages, &c.“ 
Rochíord. July 21st. 


H. H. Bailey and A. C. 


T. H. 


21,855. '' Electro magnets." Soc. Anon. des Etablissements L. Bleriot. 
July 21st. (Belgium, July 31st, 1919.) 
21.860. Means for improving electrical contact between collectors and 


conducting rails, &c., of electric railways, &c." W. H. Lawes. July 2lst. 


21,863. '' Variable inductance devices for tuning." J. Joseph and H. W. 
Sullivan. July lst. ` 
21.8688. Terminal receivers for electric wires.” J. T. Callaway and 


S. A. Callaway. July Qist. 
21.873. Electric welding 
(General Electric Co.). July 21st. 
21.875. Magneto-electric lamps." 
many, July 24th, 1919.) 


21,876. ''Small magneto-eiectric machines.“ 
(Germany, July 21st, 1919.) 


apparatus." British Thomson-Houston Co. 


Philipps Akt.-Ges. July Qlst. (Ger. 


Philips Akt.-Ges. July lst. 


21,899. ‘ Electric switches." Igranic Electric Co. (Cutler-Hammer Manu- 
facturing Co.). July 21st. 
21,912. “ Alternating current meter." Allgemeine Electricitats-Ges. July 


21st. (Germany, July 22nd, 1919.) 


21,914. “ Wireless receiving apparatus,“ Metropolitan-Vickers Electrical 
Co. July 21st. (United States, August 5th, 1919.) 

21.934. Electrical junction, &c., boxes." H. Evans and St. Helens Cable 
and Rubber Co. July 22nd. 

21,958. “ Electric batteries." E. Alber. July Ænd. (Switzerland, July 
96th, 1919.) 

21,967. '' Apparatus for heating water by electricity." R. G. Higham. 
July And. 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the tions will be 
printed and abridged, and all subsequent proceedings will be taken. 


1018. 

11,562. '' Energy-regulating anc for electric circuits.” Siemens- 
Schuckertwerke. June 13th, 1917. (141,653.) 
19019. 


1.430. ‘System of control for maintaining the relative speeds of a number 
of electric motors." F. G. Warburton. January 20th, 1919. (147, 26.) 

5.764. Manufacture of carbon electrodes." C. H. Thompson. March Bh, 
1919. (147.247.) f l 

7,179. “ Electric cells or batteries.” A. T. Austin and H. Adkins. Septem 
ber 22nd, 1919. (147.249.) , 

8,175. “ Electric coin-operating bioscope. J. M. Davey and S. M. Green. 
April Ist, 1919. (147,250.) 

8,293. ''Sparking plugs." 
(147,251.) 

8.619. Thermionic valves." B. Hesketh. April 5th, 1919. 1 " 
9,013. *'' Telephone cables.“ G. C. Pearson and Johnson & Phillips. AP 
9th, 1919. (147,264.) zc scc nnd 
9,443. Electric signalling and indicating . . 1219 
& Westinghouse Power Signal Co. and H. M. Proud. April 14th, 

(147 .269.) 


S. Fisher and W. Priddey. April 2nd, 1918 


9,483. “ Flectrodes for electric welding." A. Le Chatelier. 


1919. (147,970.) - 
9.865. Electric incandescent lamp and similar articles and methods o 95 
apparatus for manufacturing the same.“ British Thomson - Houston 
(General Electric Co.) April 17th, 1919. (147,293.) 
10,048. “ Electric switches." R. Norton. April 22nd, 1919. (14.3099 . 


11.789. “Electric fuses.” H. R. Rivers-Moore, J. T. Burden and 
Hawes. May 10th, 1919. (147.316.) 


"ue . Ree. 
13,135. “ Electro-magnetic wave signalling systems. N. Lea and J 


May 24th, 1919. (147,320.) rd, 
15,823. “ Electro-deposition of metals." J. H. B. Jacombe. December E 
1919. (147,338) 


18.321. Thermostatie devices," Relay Automatie Telephone Co. and P : 
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THE STRIKE. FEVER. 


THE grave situation which has arisen out of the electricians’ 
strike at Messrs, Cammell, Laird & Co.’s works at Penistone, 
is attracting general attention, as it may lead to a complete 
stoppage of the engineering industries. Bri fly, the position 
is this: An electrician at the works was promoted to the 
office of foreman, and resigned kis membership of the Elec- 
trical Trades Union. The latter demanded that he should 
rejoin the Union, or be dismissed, but the foreman and his 
employers respectively declined to accede to these demands, 
and the E.T.U. declared a strike, which has now been in 
progress for about seven weeks. On the appeal of the com- 
pany for support, the Engineering and National Employers’ 
Federation took up the matter and opened negotiations with 
the Union, but the latter maintained its uncompromising 
attitude, claiming that in future all foremen over electricians 
should be. members of the Union, and as this involved an 
important question of principle which the Employers’ 
Federation could not concede, a deadlock resulted. As the 
dispute affected other Uaions, notably the Amalgamated 
Engineering Union, the Iron and Steel Trades Confedera- 
tion, and the National Federation of General Workers, con- 
ferences were held between them and the employers, in the 
hope of bringing about a settlement, but without success, 
and the Employers’ Federation decided to issue notices to 
the effect that they would not employ any members of the 
E.T.U. These notices were to have been issued on Monday 
last, bat action was postponed until to-morrow, the notices 
to expire on the firet Saturday in September. A meeting 
of the Executive Committee of the E.T.U. was held on 
Tuesday at Manchester to consider the situation. Oa 
Friday last the National Federation of General Workers, of 
which many membera will be affected by a general strike or 
lockout of members of the E. T. U., at its annual conference 
expressed regret that its member Unions had not been 
consulted by the E.T.U. before action was taken, and decided 
to call a conference of the Executives of the Unions to 
discuss the matter. 

The question at issue is no new one; only recently it 
led to a law suit (Hodges v. Webb), and it has repeatedly 
been the subject of local strikes. Now, however, it has 
assumed still greater importance, owing. to its having 
become national in character, and it is desirable to consider 
exactly what it means. 

In the first place, it should be clearly realised that if an 
agreement is not quickly reached, an immense amount of 
damage will surely be inflicted upon the nation at large. 
As electricity is the handmaid of all other engineering 
industries, it fullows that the latter will be brought to a 
standstill by a strike or lock-out, and that at least half a 
million men belonging to other Unions will be thrown out 
of work. Those other Unions are by no means pleased with 
the prospect, and the secretary of the National Federation 
of General Workers, Mr. J. O'Grady. M.P., has expressed 
himself forcibly on the subject; he says :—*It is high 
time that this damned nonsense was stopped. Over and 
over again we have had thousands of our members thrown out 
of employment through disputes about which we have not 
been consulted. On the merita of the dispute, we 
hold the view that the policy of the Electrical Trades 


Union is wrong. 
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‘Secondly, it should be understood that the claim of the 
Electrical Trades Union that foremen should necessarily be 
members of the Union is not in accordance with Trade- Union 
practice, On this point we may quote Mr. G. N. Barnes, 
M.P., formerly general secretary to the A.S.E., as reported 
in the Evening Standard ; Mr. Barnes said that the A.S.E. 
had never made such a demand as that put forward by the 
E. T. U. The National Association of Supervising Elec- 
tricians, a Trade Union embracing a large number of 
foremen in its memberahip, is strennously opposed to the 
claim, which, it maintains, would render the life of a 
foreman unendurable. 

Lastly, let us understand the inner significance of the 
movement, It is the avowed policy of the Electrical Trades 
Union to compel first foremen, and ultimately managers, 
of electrical firms to become membera of the Union, with a 
view to securing complete control of the industry. That is 
a policy which naturally cannot be tolerated by the 
employers. It is indistinguishable from the policy which has 
brought ruin upon Russia, in the;shape of the worst form of 
tyranny, violating the fundamental principles of democracy, 
and destroying the last remnants of personal liberty. 89 
long as this policy is pursued by the Electrical "Trades 
Union, 80 long will the electrical industry—and the count- 
less industries which depend upon its operations—be 
harassed and perplexed, and deprived of the opportunity 
for peaceful development and increased production which is 
the key to future prosperity. 

We do not believe that the rank and file of the E.T.U. 
are in sympathy with, or responsible for, the policy adopted 
by their hot-headed leaders; it is certain that other Trade 
Unions regard it with strong disapproval. According to 
The Times of Monday last, Mr. Frank Smith, secretary of the 
Engineering and Shipbuilding Trades Federation, which 
is likely to be involved, on Saturday earnestly appealed for 
industrial stability ; he said : ** Iam convinced that neither 
side wante to fight. Industry is going to pass through a 
great trial during the winter and the early spring, and all 
the evidence we can collect indicates that unemployment 
will increase. But we have no evidence that employers 
want a slump in the shipbuilding and engineering trades, 
and given 12 months’ stability—a period free from the 
threat of striking or any menace of lock-out or unemploy- 
ment—1 believe we should pull through." He hoped that 
the Trade Union Congress next month would “ take a firm 
stand and discourage this policy of strike action which is 
affecting us all." 

. We hope so, too; the last thing we could wish for is a 
stoppage of work, especially at such a time of difficulty and 
uncertainty as the present. But we prize liberty above all 
other blessings, and, if that can be safeguarded by no other 
means, we regretfully conclude that a struggle is 
unavoidable. 

Would that this were the only dispute that threatened 
disturbance to the electrical and engineering industries ! 
Unfortunately, a far greater calamity looms ahead 
in the shape of the miners’ further effort towards 
the nationalisation of the coal mines, the ballot 
for which is now in progress. The disastrous 
consequences to the whole: nation of such a strike 
need no demonstration; there is not one of us who 
would not suffer, and those who would suffer most are also 
those least able to bear the strain—the workers in other 
industries, who, at the will of the miners, would be thrown 
idle, deprived of coal and gas, and quickly reduced to 
famine, for the sake of a cause in which they have nothing to 
gain, but a great deal to lose. The crafty attempt of the 
miners’ leaders to make the strike appear to be in the public 
interest by combining with their claim for increased wages 
a demand for a reduction in the price of coal is a master- 
piece of hypocrisy ; the stoppage of our exports of coal would 
not only throw a greatly increased burden on taxation, it 
would also cut off the inflow of goods to pay for those 
exports, lower the exchange, and increase the price of all 
imported foodstuffs. The miners’ policy is dictated by crazy 
folly ; their demands cannot possibly be conceded, and it 
will take weeks of misery and months of hardship, imposed 
upon the whole country, to demonstrate that obvious fact, 


ALTHOUGH the five members of the 


A : d a ye Electricity Commission were only appointed 
Commissioners, eight months ago, they have in that com- 


paratively short period of time managed 
to get through a considerable amount of work. The scope 
and importance of the work that has been brought to suc- 
cessful fruition this year is not readily apparent to those 
who have not followed closely the Commissioners’ activities, 
The report of the Minister of Transport respecting the pro- 
ceedings of the Ministry under the Electricity (Supply) 
Acts, 1882 to 1919, during the past year is, therefore, 
worthy of notice. 

From the abstract of the report which will be found 
elsewhere in this issue, it will be seen that the preliminary 
survey of the present and prospective electrical requirements 
of the greater part of the country, which led to the provisional 
determination of seven electricity districts, embraced other 
districts of great importance from the point of view of 
electricity supply; numerous conferences were held, and 
much time and thought was given to the problems 
involved in the improvement of existing organisation: 
Before formal or provisional consent could be given 
in the case of applications for consent to the estab- 
lishment of new, or the extension of existing, generating 
stations, the Commissioners had to satisfy themselves 
that the need was urgent, that the proposals were 
technically sound, and that there was no economical 
alternative source of supply available at the moment or in 
the immediate future. This was no light task, and 
it is gratifying to learn that in the majority of applications 
a good case was made out for the works or plant in question. 
The need for increasing the output of electricity in certain 
diatricts is, at the moment, very real and urgent. 

Another point that will occasion general satisfaction is 
that in the few cases where proposals have been submitted 
for the establishment of new private generating stations, th: 
Commissioners have prescribed regulations governing the 
type of current, frequency, and pressure to be used with a 
view to the standardisation of electricity supply in the 
districts concerned. This is in conformity with the policy 
followed in dealing with applications for permission to 
extend existing stations, which for the most part relate to 
plant only, and not to buildings, and has b2en governed by 
considerations of the necessity of facilitating the develop- 
ment of the electrical industry in any district: the effect of 
any given extension upon the ultimate development of elec- 
tricity supply in the district; and the undesirability of 
extending a badly-placed station in one district when a 
better situated station in an adjoining district could be 
extended, and thus enabled to assist the first-named station. 

It will be noted that the Commissioners have, on the 
application of certain authorised undertakers, consented to 
such applicants subscribing to the I. M. E. A., the B. E. S. A., 
and the E. D. A. This decision was made possible by 
Sec. 30 of the Act of 1919, and will result in nothing but 
benefit to all concerned. It may also be pointed out that 
Sec. 30 enables undertakers to send delegates to confer- 
ences, meetings, exhibitions, &c., which they were unable to 
do under the conditions prevailing in the past. 

The Minister of Transport draws attention in the Report 
to the fact that ** the fund out of which the expenses of the 
Commissioners are defrayed will be provided by contri- 
butions levied upon the industry (although temporarily 
financed by advances from the Exchequer.) This comes 
under Nec. 29 of last year’s Act, where it provides that for 
the first two years the Commissioners can borrow from the 
Treasury. Thereafter, over the next three years, repayment 
is to be made by equal annual instalments. The under- 
takings, of course, will have jointly to find this money, 
on the basis provided in the Act, namely, proportionately 
to the units generated. One thing certainly seems sure in 
this connection, namely, that the Commissioners are running 
the Department with scrupulous economy. Gwydyr House. 
despite its archeological prest/ge, is by no means palatial. 
Its appointments are modesty itself. One might almost 
think it the home of an ascetic order vowed to poverty, 
obedience, and —of course—chastity. Anyhow, undertakings 
may take comfort to themselves that there is no reckless 
expenditure going on. Further, no one could say that the 
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Department was over-staffed. Altogether, if things go on 
as they are going, the electricity supply undertakings stand 
to get exceptional value for any contribution they are 
ultimately asked to make. 

In conclusion, the Electricity Commissioners are to be 
congratulated upon the success with which their initial 
efforts have been crowned. The formation of Joint Elec- 
tricity Authorities in various parts of the country is 
progressing satisfactorily, and it is to be hoped that the 
success so far achieved in directing the reorganisation of 
existing sources of supply, and in supervising the initiation 
of new ones, will continue in connection with future 
proceedings. 


THE British Association i8 to be con- 
doled with on the unfortunate coincidence 
of its meeting at Cardiff and the strike of 

Corporation employés, which cannot fail to interfere with 
the comfort and convenience of the members to a marked 
degree. To this circumstance, combined with the high 
cost of railway travelling, is the small attendance doubtless 
to be attributed ; instead of the usual number of 1,500 to 
.2000 members, fewer than 1,000 are present, and the 
attendance at some of the Sections is very scanty. Admir- 
able arrangements had been made by the local urganising 
c:mmittee for the accommodation of the various Sections, 
ania full programme of papers and discussions was pro- 
vided, covering a wide range of subjects ; on this occasion, 
however, there appears to be a comparatively small propor- 
tion of matter likely to b: of direct interest to the electrical 
industrier. 

We give elsewhere abstracts of two of the Presidential 
addresses. That of Prof. C. F. Jenkin is noteworthy in 
that it directs attention to the lamentable deficiencies which 
still exist, in spite of the vast amount of research that has 
been carried out, in our knowledge of the properties of 
materials used in the engineering industries, with the 
result that we are still compelled to cover up our ignorance 
by the use of large factors of safety. As in other depart- 
ments of science, we are only now learning to realise the 
enormous importance of small causes from which great 
effects arise; the strength of a steel shaft, for instance, 
may be appreciably affected by producing a high polish on 
ita surface, instead of leaving it scored with infinitesimal 
scratches resulting from the use of abrasive polishing 
materials. | 

On the other hand, we pass to the opposite extreme in 
the address of Prof. Eddington, who showed how science 
could penetrate into the interior of the “giant stars," 
consisting of incandescent gas—situated at distances so 


The B.A. at 
Cardiff. 


great that light has taken 100,000 years to pass from thern 


to us—and gather from these “borings” information 
regarding the constitution of the atoms themselves. It is 
interesting to note that the observations thus made tend 
to confirm the theories with regard to the constitution of 
matter which have gained acceptance during this century, 
and that no phenomenon conflicting with those theories has 
yet been observed. 


" TEIS is the heading of a leaderette in 
ine public., the Daily Mail, which states that “ Light 
ia to be ‘caught bending’ next week at 
Cardiff." It goes on to say that We have in Britain 
to-day as original a group of scientific men as any country 
in the world ; and they are beginning at last to see the 
wisdom of coming out of their caves and laboratories and 
applying their brains to practical affairs ; to the laws that 
govern heredity, to wireless apparatus, to the uses of alcohol, 
to the migration of fish, to medicinal thought-reading, to 
the possibilities of intensive- cultivation— which bulks 
largely this year—indeed to scores of practical themes to 
which their more abstract studies are leading. 
In any case, it is time most profitably spent if for one 
week in the year our men of science bend their united 
energies to the work of interceting the public in the 


advance of science. It is as much the duty of the public to 
appreciate the men of science as of men of science to come 
to meet the public.” 

Now, what does the Daily Mail think “our men of 
science had been doing during the period before they 
began to see the wisdom of coming out of their caves and 
applying their brains to practical affairs? Does it really 
think that they have suddenly awakened and hurriedly 
worked up papers on the laws of heredity, on wireless 
apparatus, &c., just for the purpose of interesting the 
public during this British Association week ? 


The Jail speaks of our men of science" with a 


patronising air, a kindly condescension which implies that 
they are rather weird uncanny folk, not quite normal, who 
dwell in **caves and laboratories," and do not usually apply 
their brains to practical affairs—so unlike the brainy 
trumpeters of the daily Press, who gaily talk of catching 
light bending" without having the faintest conception of the 
significance of the allusion. This superior attitude of the 
journalist who, in many cases, cannot, even write English 
correctly, and whose mind is blankly opaque to the most 
elementary notions of physical science, is galling to those 
who are able to appreciate the nature and value of the work 
of that band of British scientific heroes, without whose 
efforts, the result of long years of patient training in 
research, the war would inevitably have been lost, on the 
land, on the sea, and in the air. If the lay Press would 
descend from its wooden pedestal and inculcate in the 
public mind that knowledge and love of science through 
which “our men of science —unexcelled in the whole 
world—acquired their equipment for winning the war, 
instead of perpetuating the silly and antiquated notion 
that they are habitually immersed in useless hobbies of no 
practical utility, it would do real service to the country. 


UP to the present the minimum charge 

eee has been under a ban. For some time 
Restored. past the Board of Trade, when granting 

an increase of statutory price, has taken 

the opportunity afforded by the application made by the 
supply undertaking, to cut out the minimum charge 
The main motive was to act consistently with the other 
Government departments which in war-time were preaching 
economy and exhorting all and sundry to decrease their use 
of electricity. Now, however, when consumers can again 
be as prodigal as they like in such use, tlfis reason 
vanishes, and the Electricity Commissioners, giving heed to 
the woes of small electricity undertakings, are once more 
inserting the minimum charge in orders. Of course, 
throughout the whole time, the minimum charges existing 
in orders which were not brought to the Board of Trade 
for review still continued operative ; so it was only the 
undertakings which were unfortunate enough not to make 
their undertakings pay, and which were thus compelled to 
have recourse to the Board of Trade, which were thus 
mulcted—obviously an anomaly, although, in the circum- 
stances, unavoidable. However, the paternal benevolence 
of the Commissioners has seemingly been touched, and in 
some new orders, at any rate, the minimum charge is re- 


appearing. 


There is a change, however, in the method.  Pre- 
viously the minimum charge was 20 unite per quarter 
for all quarters alike. This is now being changed to 
15 units for the winter quarters, and 10 units for the 
summer quarters. This is a substantial reduction, of 
course, but it has to be borne in mind that a greatly 
increased charge per unit is now in vogue, so that 
monetarily the present charge is not so discrepant with the 
old charge as appears at first sight. There is, of course, 
still an anomaly, namely, the case of undertakings which 
have lost their minimum charges on recent orders. These, 
unfortunately, cannot regain their minimum until such time 
as they are entitled to make a further application for a 
revision of charges. Those which have received increases 
under the Statutory Undertakings Increase of Charges Act 
can, however, apparently make further application forth- 
with—if their individual circumstances warrant it. 
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EXTENSIONS AT AYLESBURY. 


THE first Local Government Board inquiry into the 
Council's application to borrow £21,323 for the purpose of 
erecting the borough electricity supply works was held in 
May, 1914. The initial plant installed consisted of two 
seta of vertical, three-line, Willans-Diesel oil engines direct- 
coupled to 100-Kw. E. C. C. generators, together with a 600- 
ampere-hour battery. 
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The public supply of electricity commenced in May, 
1915 ; a large number of consumers was connected to the 
mains, and the manufacture of munitions of war led to a 
demand for considerable quantities of electricity. By the 
end of 1916 the battery had been enlarged by au additional 
50 per cent. capacity, but by this time the demand from the 
munition factories had increased to such an extent that it 
became imperative to further extend the 


generating-station plant. A Premier r 


horizontal four-cylinder, suction - gas 
engine direct coupled to a G. E. C. 200- | 
KW. generator, which was provided with 
a static balancer, was, therefore, put into r 
operation in January, 1918. This ex- 
tension, which we described at the time*, = 
was found to be insufficient to meet g 

the rapidly-growing demand, but for |. 
various reasons brought about by the | 
war, farther plant could not be in- 
stalled at that time. 

It may be of interest to recall that 
Aylesbury was the first Diesel engine 
station to start, in August, 1916, the 
use of tar oil (creosote) as a fuel, and up 
to February, 1918, £996 was saved on 
the fuel bill by so doing. Later, by 
the use of anthracite peas in the gas 
plant, a consumption of 1°2 lb. (1*5 lb. 
average) per KW.-hour was shown in LE 


for further extensions to be proceeded with, and tenders 
were received for a 400-Kw. gas engine set. In January, 
1919, however, an application for a large amount of power 
swayed the decision in favour of a steam installation. This 
was officially inaugurated on August 5th by the Mayoress 
in the presence of a representative gathering. 

The generating station is conveniently situated near the 
centre of the town, by the side of the canal, which supplies 
the necessary coaling water, and will facilitate the con- 
venient handling of fuel from barges. Two Stirling boilers 
of the five-drum type have been installed, each as a single 
and independent unit, having a heating surface of 5,800 
aq. ft., and working at a pressure of 200 lb. per sq. in. The 
boilers, fig. 1, are each capable of evaporating 20,000 lb. 
of water per hour; superheaters are fitted to each boiler 
capable of imparting & final temperature of 650° F. to the 
ateam. One boiler is fitted with two Babcock & Wilcox 
chain-grate stokerm, the other will be fitted with chain- 
grate atokera by the Underfeed Stoker Co. In addition to 
the coal-firing machinery, oil-firing accessories are being 
fitted, as a stand-by in cases of emergency, which will deal 
with any kind of crude oils. The fuel-burning arrange- 
ment is so designed that practically any type of fuel, from 
anthracite to a poor quality of bituminous slack, can be 
handled. ä 

The feed - pumps are of the double-acting type, by Messre. 
Weir, each pump being capable of supplying the two 
boilers on full load ; they take their supply of water from 
an adjacent hot well, which is in turn fed from three 
sources : first, from the condensed steam from the turbine 
condenser ; secondly, from the old cooling water tank, this 
being an emergency supply controlled by a ball valve placed 
in the hot well; and, lastly, from the Paterson water 
softener. The canal water has a hardness of 24°; it is 
Ta by the addition of soda ash and lime to a hardness 
of 34. 

There are two steel chimneys, each boiler being supplied 
with its independent draught system. Sirocco fans, 
driven by yariable-speed 30-H.P. motors, supply the 
necessary draught for the fires. 

The steam. is led.from the boilers to the turbine through 
a 5-in. solid-drawn steel pipe, which is fitted with two 
Sentinel steam traps and a centrifugal water separator. 
The turbo-generator, by the British Thomson - Houston 
Co., Ltd., is of the Curtis type, having three compound 


ih. 


favour of the gas engine. This was a uus il 
saving of 02d. per unit, and at that 
time represented a saving on the fuel bill | TEE 
of about, £500 per annum ; the figure would have been still 
greater if a large amount of the output had not to be made 


up by the use of the Diesel engines. | ie 
Following tbe Armistice, the Government gave sanctiom 
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FIG 2.—A B.T.H. TURBO-GENERATOR BET AT AYLESBURY. 


impulse stages. Although the steam is supplied at 200 Ib. 
pressure, it is reduced to about 50 lb. before it reac e8 
the turbine blades by being passed through contracting 
orifices. In addition to the usual fittings, the turbine 
is provided with a speed-limiting devioe to cut off the 
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steam supply should: the normal speed of 3,000 B.P.M. power at present required, a further 1,500 H.P. to meet 
be exceeded by 10 per cent. Should the lubricating future requirements. The present installation at the sub- 
oil pressure fail, the steam would also be cut off. The station consista of a 500-Kw. transformer and rotary. The 

: governor controls the speed within 4 per cent. for H. T. switchgear consists of two truck cubicles, built up of 

1 normal charges of load. The turbine, fig. 2, is rated at cast-iron plates, housing the instruments and protective 

7 1,000 KW., or- with a 25 per cent. overload, which can be gear. The L.T. switchboard consists of five black-enamelled 

| safely carried for a period of one hour, it is capable of slate panels. A static sub-station is fed by a 0°05-in. 

y. giving an output of 1,600 H.P. DEN. | feeder, and will provide the supply to the housing scheme 

| The condenser, by Messrs. Cole, Marchent & Morley, is and other consumers. 

" placed in the basement, immediately below the turbine, and There are some 17 miles of cable laid in the town, the 

B is of the contraflow type; it has a cooling surface of supply being laid on to all the 289 street lamps, and thus 

: 1,600 aq. ft., and is capable of giving a vacuum of 284 in. bringing electricity within the reach of practically every 

p with the barometer et 80 in.. 20 resident. From the works five feeder cables run to five 

a The three Edwards air-pumpe are driven by a 9-H.P. different areas of the town, terminating in cast-iron feeder 

T electric motor through gear-wheels, and run at 120 R.P.M. pillars from which the distributors run and branch off down 

= The circulating pump delivers 82,000 gallons of cooling the different streets. The whole of the cables are paper 

i: water per hour through the condenser, and is driven by a insulated, impregnated with insulating oil, lead covered and 

hs 14-H.P. motor. The cooling water is drawn from the canal ^ armoured with steel tape. The cables vary in copper 

he through a set of straining grids. connected 4o an 18-in. section from 0*8 to 0°0125 sq. in., and are laid direct in the 

E cast-iron pipe; the pipe has branches placed in position to ground. The distributor cables are four-core, three of the 

is supply three future turbo-generaters, and is designed to cores being used for the general supply and the fourth core 

5. — take a supply of water from the mill stream should the cooling for the street lighting. | i] 

ae capacity of the canal be insufficient. The discharge from the The street lighting is controlled in a novel manner from 

a condenser is delivered into the canal basin, =. . : the works by means of remote-control switches placed at 

bis The alternator is of the revolving-field, tofaly-énclosed ^ the end of the feeders, and operated by means of the feeder 

is ee T ee ee ee A voltmeter pilot wires which run in the same core as the 

, : 2 feeder cables. The immediate control of the street lighting 

D from the electricity works effects a great saving in labour. 

ab A special street lighting wire is advisable, considerably 

s reducing maintenance of the mains, and labour of lighting 

- . and extinguishing. Special all-night lamps or other lampe 

eit can efficiently be dealt with by means of time switches. 

ui There are 426 consumers, who last year consumed 

a 1,023,845 unite of electricity. The excessive strain on 

= the plant will be appreciated from the fact that a list of 

b 16 comparable undertakings shows an average output of 

M 790 units per KW. of plant, as compared with Aylesbury’s 

id 2,000 units per KW. of plant. 

dl The capital cost of the undertaking is about £36,682, 

. involving an interest and loan repayment charge of about 

i £8,206 per annum. The financial result of the working of 

a the undertaking for the year ending March 31st last is as 

Ü follows :— 

7 Income, £11,262; expenditure, £6,604 ; interest and 

i loan redemption, £3,206 ; leaving a surplus of £1,450. 

ja The lighting and power connections are equivalent to 

o 928 Kw., excluding a stand-by supply to two works, which 


FIG. 3.—NEw SWITCHBOARD AND CUBICLES, 


type with a D.C. exciter mounted on the turbine shaft. The 
stator core is made of transformer iron, built up in sections 
insulated from one another to reduce eddy currents to 
a minimum. The alternator is ventilated by a fan attached 
to the rotor, and receives air from a wet air filter placed in 
the basement ; the air discharge takes place at the top of 
the stator frame. The alternator generates three-phase 
current at a pressure of 6,600 volts, which is led through a 
wire-armoured, lead-covered, and paper-insulated three-core 
conductor to the cubicle-room. 

The cubicles, fig. 8, are built up of concrete slabs, and 
house the E. H.. switchgear and instrument transformers. 
Tbe operating board consiste of black enamelled slate, upon 
which the operating handles, indicating and integrating 
instruments, and meters are fixed. The Tirrill regulator 
automatically regulates the voltage as the load varies 
within 1 per cent. of normal, thus obviating the constant 
attention of the switchboard attendant. A modern system 
of protective gear is installed to safeguard the alternator and 
auxiliaries from damage in the event of overloads, earths, 
and short circuite. A 500-Kw. reversible rotary converter 
is being installed at the generating station. 

The rotary sub- station is placed about one mile away 
from the generating station, and is fed through a 0°1-inch, 
three-core, stel- tape armoured, lead-covered and paper- 
insulated cable, capable of transmitting, in addition to the 


about doubles the figure. The total plant capacity at the 
works, excluding the battery, is 1,400 kw. 

In conclusion, thanks are due to Mr. W. A. Turnbull, 
A. M. Inst. C. E., A. M. I. E. E., borough electrical engineer and 
manager, who designed the above extensions and to whose 
specifications they were carried out, for his help in the 
preparation of this article and for supplying the photo- 
graphs from which our illustrations were reproduced. 


Liverpool Strike Settled.—The protracted dispute, in- 
volving the cable jointers and street box examiners, between the 
Electrical Trades Union and the Corporations of Liverpool, 


Wallasey, Birkenhead and Bootle, has been settled, and the men 


agreed to return to work last Monday. The Liverpool men had 
been on strike 13 weeks. The trouble arose through the men, 
whose rate of pay had been arranged by the Whitley Counoil, 
demanding a further increase, on the ground that men employed 
by private contracting firms were being paid a slightly higher rate. 
The Corporation declined to concede the advance, contending that 
the Joint Industrial Council was the proper authority to deal with 
the application. Thereupon a strike ensued. Last week, after a 
conference, the Liverpool Electrical Trades Union intimated that 
the men would return to work, having agreed to the matters in 
dispute being referred for arbitration to & committee of the 
Whitley Council, which sat in Manchester on Tuesday. 


Electrical Trade in South Africa.—7/e S.A. Mining 
and Engineering Journal, of July 24th, says :—" Business in the 
electrical goods market is very slow, both in town and country, 
and prices remain about the same with a tendency to fall. 
Electrical materials are coming in pretty freely, and according to 
general reports, good stocks are on the way and shortly expected. 
No big contracts are going just now, and dealers are principally 
busy in sales of goods for repairs. However, on the whole, electrical 
goods dealers are not much perturbed over the present alackneas, 
which they say occurs periodically, and are looking forward to a 
general improvement in the near future.” 
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MESSRS. DEBENHAMS’ ELECTRIC RESTAURANT. 


AN interesting installation of electrical cooking apparatus 
was recently completed, and is now in operation, in the 
restaurant at Messrs. Debenham & Freebody’s well-known 


= FIG. 1.—Taicity ELECTRIC CookiNG RANGE. 


West End establishment, which both serves as an attraction 
and provides refreshment for the firm's customers in a 
manner that is beneficial 
to both parties. 

The electrical equip- 
ment, of which what 
follows is a description, 
was the joint work of 
two firms that need no 
introduction, namely, the 
British Electric Trans- 
former Co., Ltd., and 
Carron Company, to whom 
we are indebted for our 
illustrations. 

Dealing first with the 
* Tricity” apparatus, the 
cooking range illustrated 
in fip. 1 comprises three 
ovens having heating 
elements at their tops 
and bottoms. ‘The inside 
measurements of these 
ovens are 24 in. cube; 
they ure constructed of 
cast-iron with sheet-stcel 
sides and backs, and are 
lagged with slag wool. The maximum loading of each 
oven is 5 KW., ue, 2 Kw. at the top and 3 Kw. at the 
bottom, the elements being controlled by two three-heat 
switches. 


Three aluminium fish-fryers have also been installed: 


their inside dimensions are 18 in. by 10 in. by 6 in. deep. 
Each fryer is controlled by a three-heat switch, and is loaded 
to 2˙5 KW. | 

Fig. 2 illustrates a combined carving table, hot cupboard, 
and Bain Marie. The length of the cupboard is 6 ft. 6 in. 
overall, its height being 2 ft. 5 in. The overull height, 
including the top shelf, is 3 ft. 5 in., the width of the 
shelf is 12 in. and the width of the cupboard and table 
2 ft. The loadings of this piece of apparatus are :—Carving 
table top, including dishes, 1*5 Kw., controlled by one thiec- 


point switch ; hot cupboard (which has doors at both sides), 
2:6 KW., controlled by one three-heat switch, and the hot 


shelf is controlled by a three-point switch; Bain Marie, 
4 KW., and is controlled by one three-heat switch. 
Two switches and two fuses are mounted on each Kartret 
panel and a pilot lamp is provided beside each switch. 
Turning now to the ** Carron " equipment, fig. 3 shows a 
standard electric boiling table, the dimensions of which are 
8 ft. 9 in. long x 2 ft. 4 in. wide; this appliance is built 


Fia 2.—TuiciTY COMBINED CARVING TaBLg, Hor CUPBOARD, 
AND BAIN MARIE, 


up of six standard-type boiling fillings, each measuring 
16 in. wide x 22 in. deep. which are fitted in a cast-iron 
frame with a polished moulding all round, ample provision 
being made in the frame for expansion and contraction of 
the fillings. Four of the fillings are fitted with two boiling 
sections, measuring 12 in. x 10 in. each, and loaded to 
approximately 2 Kw., whilst the other two fillings in th: 
centre, are fitted with four smaller boiling sections, each 
measuring 7 in. x 6 in., and loaded to approximately 1 xw. 
Provision is made that each individual filling can be raised 
to an up-right position in the f:ame, so as to afford easy 
access to the heating elements and connections when 
necessary. 

A wrought-iron pan rack is provided, and the whole 
apparatus is supported on six strong cast-iron leg: stayed 
with heavy angle iron, which ensures a rigid surface to the 
boiling table. The switchboard is mounted at a conveniert 
height over the apparatus, and each circuit is separately 
controlled by a rotary indicating switch, fuse, and pilot 
lamp. 

Fig. 4 illustrates an electric hot-cupboard and Bain 
Marie, the first-named piece of apparatus being constructed 
of cast-iron, with dimensions of 6 ft. 6 iu. long x 
2 ft. 9 in. high x 2 ft. 6 in. deep, and provided with 
a ground and polished top-plate and moulding all round. 
The sliding doors are of wrought-iron, with polished bans 
and handles, the back and ends of the appliance being also 
panelled. A shelf is fitted inside the bot cupboard, the 
heating elements, arranged under a covering plate, being 
loaded to a maximum of 
3°5 KW., and arranged for 
three-heat regulation. The 
top-plate is independently 
heated with elements 
loaded to a maximum of 
1°5 Kw., also arranged for 
three-heat regulation as iu 
the case of the hot cuj- 
board, both sets of heatiry 
elements being indepei- 
dently controlled by 
switches fitted to a separate 
ironclad switchboard 0. 
which are also mounte! 
the necessary fuses anil 
pilot lamps for esci 
circuit, together with the 
switches, fuses, and pilot 
lights forthe Bain Marie. 

The Bain Marie is col. 
structed of heavy gang: 
copper, tinned inside wit" 
pure block tin and poli-hel 
; outside ; ita dimensions 
are 4 ft. long x 2 ft. 8 in. deep. The heating elements 
are clamped to the unde'side, loaded to a meximum 
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of 15 Kw., and arranged for thiee-heat regu'ation, which i 
sufficient to raise a 4-in. depth of water from 49 F. 
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boiling point in approximately 35 minutes. A removable 
_cover is also provided, which is shown in a raised or upright 
position in the illustration. 

Fig. 5 shows a standard treble-compar! ment electric grill, 
constructed of cast-iron, the interior dimensions of each 


compartment being 24 in. wide x 18 in. deep, giving a 
total grilling area of approximately 9 sq. ft. The heating 
element in each compartment is loaded to a maximum of 
6 KW., and arranged for three-heat regulation, the low ” 
heat having a consumption of approximately 1:5 Kw. 

Each section is provided with a polished wrought-iron 
brander, with cool-grip handles, and the four pairs of 
runners fitted to each compartment are so spaced that the 
top one brings the bars of the brander close up to the heating 
element, but allows sufficient clearance for toasting bread. 
The bottom of each grilling compartment is white porcelain 
enamelled, with an outlet in the centre, under which a 
rem^vable gravy pan is fitted, as will be seen in the illus- 
tration. | 

The hot cupboard shown over the grilling compartments 
is the same width ani depth as the grill, with a height of 
18 iu. A perforated centre shelf is provided, and the whole 
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Fig. 5.—CARRON TREBLE-COMPARTMENT GRILL. 


apparatus is mounted on substantial cast-iron legs to bring 
it to a convenient working level. The hot-cupboard is 
heated by waste heat from the grill elements below it, and 
wrought-iron sliding doors are provided with polished centre 
panels, The switchboard is fitted on the top of the 


apparatus, and each circuit is arranged for separate control 
by a rotary indicating switch, fuse, and pilot light. 

In addition to the above plant, there is also a three-tier 
„Jackson steaming oven and two stock pots of cast 
aluminium; the latter simply stand upon ordinary 
“Tricity” hot plates. The stock pots, fish fryers, and 
all other cooking utensils are made of aluminium, on 
account of ita light weight. It is found possible to make 
alumiuium pans with a flat bottom more readily, and a 
noteworthy point is that once the pan has commenced to 
boil, the heat can be reduced, and the pan will continue 
to boil with the lid removed if necessary. With iron pans 
full heat is required to keep them boiling when un- 
covered. ! 

As steam is available on the premises for other purposes, 
it is used to heat all water that is needed in the kitchen. 
The apparatus is giving entire satisfaction, and is capable 
of providing between 400 and 600 midday meals, the 
dining rooms having a seating capacity of about 400 


persons, 


With regard to cost of electricity the kitchen is, perhaps, 
fortunate in being situated in the Borough of St. Maryk- 
bone, but it may be said that, roughly, electric cooking is 
25 per cent. cheaper than tbe old method of using coal and 
coke. In addition, there has to be taken into considera- 
tion the easy temperature control, cleanliness, and other 
well-known advantages of the electrical method, besides the 
e imination of the cost and labour of fuel handling. 

Messrs. Debenhams, Ltd., to whom thanks are due 
for facilitating the preparation of this article, have shown 
commendable enterprise in the use of electricity for heating 
and cooking, as well as for lighting and power purposes, 
the installations in their various establishments being 
of considerable dimensiuns. 


THE BRITISH STANDARD COOKING RANGE. 


SPECIFICATION No. 106 of the British Engineering Standards 
Association is of more than technical interest, for it marks 
an epoch in the development of domestic electrification, and 
shows that experience has now become sufficiently ripe to 
indicate primary requirements, and to permit cheaper 
methods of production without cramping initiative in respect 
of design or detail. We have for many years urged upon 
manufacturers the importance of adopting such measures of 
standardisation as may be found possible, particularly in 
connection with the replacement of heating elementa, 
terminals, &c., and we cordially welcome this step in that 
direction. 

Only those who have worked upon the Panels of the 
British Engineering Standards Association know the large 
amount of valuable and voluntary service which it has been 
able to enlist ; the engineering world, however, appreciates 
the results, and looks upon its work with growing respect. 

The specification for cookers deals with two standard 
sizes, for families of five and ten persons respectively, and 
offers little scope for criticism ; moreover, it will, no doubt, 
come forward for revision as soon as progress warrants 
change in definition or requirements. 

Generally the specifications issued by the B. E. S.A. suffer 
only from the fact that they define requirements, and cannot 
digress into comment or general observations. In the 
making of them most interesting discussions arise ; points 
culled from experience in use and difficulties in 
production are carefully explored, and information is 
often revealed which cannot well be incorporated in a 
specification. Much of it might, however, prove valuable 
in the form of memoranda on the subjects dealt with, 
exhibiting as they would something of the scaffolding by 
means of which the specification had been erected. 

In the general clauses, reference is made to the insula- 
tion of conductors leading to the elements, by means of 
beads ; it seems probable, however, that the use of semi- 
flexible connections, and such doubtful protection as is 
afforded by beads, may become obsolete in well-designed 
ranges. The possibilities of rigid connections of the bus- 
bar type are promising, as well as the elimination of many 
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dry or bolted joints by means of electric welding, which has 
proved so adaptable to internal jointing in the winding of 
motors.' 

À number of valuable testa are set out, and conditions for 
their performance specified, but reference is not made to 
any definite ambient temperature, or to conditions con- 
cerning the size of, or ventilation in, the testing room, the 
air temperature of which might change considerably after a 
number of ranges had been tested. 

Earthing is provided for, but the directions suffer from 
the weakness common to most earthing clauses; they 
prescribe the size of cable connectors to be used, in this 
cage 0:007 sq. in., but cannot take into account the length 
of wire which may have to be employed to reach a suitable 
earth, or the possibility of indifferent connections. As the 
larger size of range may have a total capacity of 85 amperes 
at 100 volts, it will probably be fused on the main at not 
less than 120 amperes, and for such a low working 

ressure, the earth connection might with advantage be 
eavier to avoid risk of overheating. p 

The protection of live metal by guards is dealt with, but 
it is not easy so to guard radiant grill and boiler 
elements as to prevent their being touched with forks and 
at the same time to avoid screening their useful radiation ; 
many elements have come to grief through attempts to make 
skewers red hot or to warm curling irons on them. 

Clauses 9 and 10 deal with sectional switches and cut- 
outs, calling for D.P. cut-outs on each circuit except where 
one pole of the supply system is earthed, a condition which 
is go general that it would be worth while to emphasise the 
necessity for arranging all switches on the live or feed side 
of the supply. | 

Where the total loading exceeds 24 Kw., elements are to 
be divided into approximately equal circuits, each with its 
own pair of terminals. One must hope that these will not 
be used for the purpose of internal balancing across a three- 
wire system ; such an arrangement may be tempting in 
lightly cabled areas, but will probably bring much trouble 
in its train. One house, one pair of wires, one meter, is 
surely an essential for general domestic supply. 

The limit of range height (39 in.) seems substantially 


too much for the handling and inspection of heavy sauce- 
pans ; it might prove more troublesome to a small cook than: 
the usual low oven door is to a big one. 

One of the important clauses (21) calls for oven elements 
to be self-contained and readily fixed or removed. So far, 
in this connection, “ readily " has been a comparative term. 
A hand lamp, a few spanners, and one's head in the oven, 
will more or less readily achieve the removal of some oven 
elements ; others can be changed with but little trouble. 
We have not yet found the “cartridge” element which 
wil go in and out as easily as a lamp, and it is, perhaps, 
not worth while to increase cost very much to secure it, but 
Standard centres, bolt holes, and terminals should help a 
great deal, and also, if possible, the ability to do all repairs 
without working inside the oven and without taking out the 
lagging. 

There seems room for further improvement with regard 
to the temperature gradient at the ends of element wires ; 
even where a good mechanical connection is provided 
between the hot wire and its connecting lead, the tempera- 
ture change is abrupt, and if the heat could be dissipated 
gradually from the incandescent portion to the practically 
cold connection, some of the causes of failure would 
probably disappear. | 

The specification concludes with useful limits and instruc- 
tions for testing the range and its components, so that 
uniform conditions may be secured. 

From the figures given for energy consumed to raise 
the apparatus from cold to working temperature, and to 
keep it so, it is obvious that out of the four or five units 
per day needed to cook for the average family, something 
like half fails to reach the food, and is dissipated in what is, 
after all, from the point of view of heat conservation, 
the most efficient form of stove yet produced. This is a 
useful reflection which should prevent us from dwelling too 
much on the fact that the conversion of electricity into 
heat in an incandescent wire has an efficiency of almost 
100 per cent.; there may yet be room for someone to 
evolve the half-watt cookery range by a radical change 
of method, such as an immersion heater in every pot, eveu 
if not eddy currents within the joints of meat. 


THE BRITISH ASSOCIATION.— I. 


TwENTY-NINE years have elapsed since Cardiff was 
last chosen as the meeting place of the British Associa- 
tion for the Advancement of Science, and much has been 
accomplished in the interval. ln 1891, the late Sir 
William Huggins, F.R.S., acted as president, and his 
address dealt with spectroscopic astronomy. Papers 
dealing with electrical subjects occupied a more impor- 
tant place in that programme than in the present one, 
and among them may be mentioned those on 
'* Electrolytic Problems," by Mr. Robert L. Mond; 
** Measurement of Liquid Resistances, by Mr. J. Swin- 
burne; '' The Lighting of Railway Trains Electrically,“ 
by Mr. Smith; and“ The Telephoning of Great Cities,” 
by Mr. A. R. Bennett, M. I. E. E., in which the author 
zuid: A matter which has never vet been seriously 
faced is how the demand for telephonic exchange connec- 
tion, which, after the lapse of a few more years, is bound 
to arise in all large cities, is to be met. As yet the 
merest fringe of telephony, as it will ultimately be when 
developed, has been touched. A time will come when 
every shopkeeper, and almost every householder, will re- 
quire his telephonic exchange connection.” ‘The prophecy 
contained in the last sentence has been more than ful- 
tilled, culminating in the modern problem of the pro- 
vision of sufficient exchanges, lines and instruments to 
meet the demands of would-be subscribers. Another 
paper on telephony was contributed by the late Sir W. 
H. Preece, F.R.S., who described the working of the 
(then) new telephonic connection between London and 
Paris. Bearing in mind the fact that conversation on 
this line cost eight shillings for three minutes, the pro- 
jected increases in telephone rates may perhaps be borne 
with fortitude. 


Cardiff City itself has undergone changes since those 
days, but has never looked back. The population, numi- 
bering about 132,000 in 1891, has steadily increased 
until to-day it is estimated at well over 204,000. Until 
the outbreak of war the coal exports had gradually been . 
increasing, and in the last pre-war year, 1913, reached 
a maximum. 

This year’s President is Prof. W. A. Herdman, who 
has for some time past held the office of joint hon. secre- 
tary. Prof. Herdman' has carried out a great deal of 
important work for the Government in oceanographic 
research, &c. One of his missions was an investigation 
of Eastern pearl-ovster fisheries, which involved a 
journey to Ceylon. Among his more recent accomplish- 
ments was the establishinent of a marine biological 
station in the Isle of Man. Prof. Herdman holds the 
Chair of Oceanography at Liverpool University, and is 
honorary director of scientific work to the Lancashire 
Nea Fisheries Committee. The Vice-Presidents for the 
Cardiff meeting include the Lord Mayor of Cardiff 
(Councillor G. F, Forsdike, J.P.), the Marquis of Bute, 
the Earl. of Plymouth, P.C. (Lord Lieutenant of 
Glamorgan), Major-Gen. Lord Treowen, C.B., Lord 
Aberdare, D.L., Lord Pontypridd, D.L., and Lord 
Tredegar, D.L. The following are the sections chietly 
interesting to electrical engineers :—A.—Mathematical 
and Physical Science. President, Prof. A. 8. Edding- 
ton, M. Sc., F.R.S. B.—Chemistry. President, C. T. 
Hevceock, M.A., F.R.S. F.— Economies. President, J. 
H. Clapham, C. B. E., Litt. D. G.—Engineering. Pre- 
sident, Prof. C. F. Jenkin, C. B. E., M.A. L.— Educa- 
tion. President, Sir Robert Blair, M.A. 

The usual procedure was departed from, the proceed- 
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ings commencing, early on the morning of Tuesday, 
August 24th, with meetings of the organising and 
sectional committees. The Presidential Address was 
delivered at the Park Hall at 8 p.m. the same day. The 
buildings placed at the disposal of the Association for 
the purpose of the meeting were the City Hall, Park 
Hall, University College, the Technical College and the 
South Wales Institute of Engineers. 

The Presidential Address related to ‘‘ Oceanography 
and the Sea Fisheries." Prof. Herdman, in his open- 
ing remarks, paid tribute to the memory of those in the 
world of science who fell in the war, making particular 
mention of Mosely, Jenkinson, Geofirey Smith, Keith 
Lucas, Gregory and Leonard Doncaster. Proceeding, 
Prof. Herdman said that many great advances had been 
made in the science of the sea during the past quarter of 
& century. At the previous Cardiff meeting there were 
at least three papers of oceanographic interest contri- 
buted by Prof. Osborne Reynolds on the action of waves 
and currents, by Dr. H. R. Mill on seasonal variation 
in the temperature of locks and estuaries, and by 
Dr. Evans Hoyle, on a deep-sea tow-net capable of being 
opened and closed under water by electricity. The 
speaker noted that he was the first oceanographer to be 
chosen as President of the Association—but oceano- 
graphy was the youngest of the sciences, depending 
chiefly upon the methods and results of other sciences— 
physica, chemistry and biology. Oceanography was 
world-wide in its scope, but also extended beyond our 
globe, dnd included astronomical data in their relation 
to oceanographical phenomena. In a brief review, the 
President traced the history of oceanography as a science 
from 1873 to the present time, mentioning the names of 
Sir John Murray, Mr. J..Y. Buchanan, and others pro- 
minent in this field. The extent of present-day know- 
ledge of the science of oceanography was then outlined, 
in the course of which Prof. Herdman said that a great 
deal was known about the organisms floating or swim- 
ming in the surface waters (the epi-plankton) and also 
those brought up by dredges and trawls from the bottom 
in many parts of the world. Much still remained un- 
known, or only imperfectly known, even in matters that 
had long been studied and where practical applications 
of value were obtained—such as the investigation and 
prediction of tidal phenomena. Another point of prac- 
tical value was the investigation into the ultimate causes 
of variations in the abundance, sizes, movements and 
qualities of the fishes of our coastal industries. He gave 
many examples of estimates and calculations made by 
oceanographers in this direction, and in conclusion em- 
phasised the importance of oceanography to the whole 
population of these islands—a maritime people which 
owed everything to the sea. 


Engineering Section. 


Presidential Address by Pror. C. F. Jenkin, C. B. E., M. A. 
(Abet ract.) 


As the result of his work on problems connected with 
materials of construction for the Air Service, the author has 
come to the conclusion that the time has come when the 
fundamental data on which the engineering theories of the 
strength and suitability of materials are based require thorough 
overhauling and revision. 

Again and again in aeroplane engineering the problems to be 
solved have raised fundamental questions in the strength and 
properties of materials which had never been adequatelv solved. 
The strength of timber i8 enormously greater along the grain 
than across it. How, then. is an engineer to calculate the 
strengh of a wooden member? There is no theory, in a form 
available for the engineer, bv which the strength of members 
made of an anisotropic material can be calculated. Tt is 
obviously important to get the grain in exactly the right direc- 
tion to bear the loads it has to carrv. 

Many of the tests applied to timber are wrong in theory and 
consequently misleading. For example, the common method 
of determining Young's modnlus for timber is to measure the 
elastic deflection of a beam loaded in the middle and to cal. 
culate the modulus bv the ordinary theory, neglecting the 
deflection due to shear, which is legitimate in isotropic ma- 
terinls: but in timber the shear modulus is very small—for 
example, in spruce it ia only ahont one-sixtieth of Youne’s 
modulna—and consequently the shear deflection becomes quite 
appreciable, and the results obtained on test pieces of the 
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common proportions lead to errors in the calculated Young’ s 
modulus of about 10 per cent. 

Steel is not strictly isotropic—but we may consider it to be 
so to-day. The first obvious question the engineer has to 
answer is: What is its strength? The usual tests give 
the Ultimate Strength, Yield Point, Elastic Limit, the Elonga- 
tion, the Reduction of Area, and perhaps the Brinell and Izod 
figures. On which of these figures is the dimension'of an 
engine part, which is being designed, to be based? If we 
choose the Ultimate Strength we must divide it by a lar 
factor of safety—a factor of ignorance. If we choose the Yield 
Point we must remember that none of the higher-grade steels 
have any Yield Point, and the nominal Yield Point depends on 
the fancy of the tester. This entirely imaginary point cannot 
be used for accurate calculation except in a very few special 
cases. Can we base our calculation on the Elongation——the 
Reduction of Area—the Izod test? If we face the question 
honestly we realise that there is no known connection between 
the test results and the stress we can safely call on the steel 
to bear. The only connecting link is that cloak for our ignor- 
ance—the factor of safety. 

I feel confident that the only reliable property on which to 
base the strength of any engine part is the suitable Fatigue 
Limit. We have not yet reached the position of being able to 
specify this figure, but a considerable number: of teste show 
that in a wide range of steels the Fatigue Limit for equal 
+ and — stresses is a little under half the Ultimate Strength, 
and is independent of the Elastic Limit and nominal ‘Yield 
Point, so that the Ultimate Strength may be replaced as the 
most reliable guide to true strength, with a factor—no longer 
of ignorance, but to give the fatigue limit—of a little over 2. 

If the Fatigue Limit is accepted as the only sound basis for 
strength calculation for engine parta, and it ig difficult to find 
any valid objection to it, then it is obvious that there 1s urgent 
need for extensive researches in fatigue, for the available data 
are most meagre. 

Improved methods of testing are also needed— particularly 
methods which will give the results quickly. ^ Stromeyer's 
method of measuring the first rise of temperature, which in- 
dicates that the fatigue limit is passed, as the alternating load 
is gradually increased, is most promising. It can probably be 
simplified in detail and made practicable for commercial use 
Better methods of testing in torsion are also urgently needed, 
none of those at present used being free from serious defects. 
Finally, there is a fascinating field for physical research in in- 
vestigating the internal mechanism of fatigue failure. Some 
most suggestive results have already been, obtained, which 
extend the results obtained by Ewing. 

For members of structures which are only subjected to steady 
loads I suggest that the safe stress might be defined. by. limiting 
the corresponding permanent set to a small amount—perhaps 
4 per cent. or 4 per cent. This principle has been tentatively 
adopted in some: of the aircraft material specifications. 
Whether this principle is suitable for all materials and how it 
will answer in practice remains to be proved by. experience. 
It is at any rate a possible rational basis. for determining the 
useful strength of a material under steady loads. 

If we admit that the fatigue limit is the proper buds. for 
engine-strength calculations, there are a number of interest- 
ing modifications required in the common theory .of the 
strength of materials. It will no longer be possible to neglect, 
as has been so general in thé past, the uneven distribution of 
stress in irregularly shaped parts of machines. It has been 
generally recognised that sharp corners should be avoided. 
when possible, but no theory is available to enable the stresses 
at corners to be calculated or to enable their effect on the 
strength of the member to be estimated. If fatigue is the 
critical factor in failure under fluctuating stresses, such theory 
is most necessary. Even the roughest guide would be of 
great value. The nature and magnitude of the concentrations 
of stress which occur in practice have been investigated ex- 
perimentally by Prof. Coker by his elegant optical method, 
which has given most valuable results, some of which are 
already being used in designing offices. If the mathematical 
theory is too difficult, it may be possible to lay down practical 
rules deduced from such experimental results—but the method 
still has manv limitations. perhaps the most serious being that 
it can onlv be used on flat models. I believe Prof. Coker 
expects to he able to extend the method to round models. 

As a simple example to show the importance of the subject 
let us consider the effect of a groove round a straight round 
har subject to alternating tension and compression—such a 
groove as a screw thread. There will be a concentration of 
stress at the bottom of the groove. The ratio of the stress at 
the bottom of a groove to the mean stress in the bar has been . 
worked ont mathematically bv Mr. A. A. Griffith, and his cal- 
culations have heen confirmed experimentally by his elegant 
snap-bubble method. The ratio depends on the relation be- 
tween the depth of the groove, the radius at the bottom, and 
slightly on the angle between the sides. For a Whitworth 
form of thread the ratio will he about 3. Tf the Fatiçue Limit 
is exceeded at the hottom of the groove the metal will fail and 
n minute crack will form there: this crack will soon spread 
right across the bar and total failure will result. Thus we see 
that the safe mean stress in the bar will be reduced to one- 
third ^f what 2 plain har will bear. The truth of this theorv 
regarding the importance of concentrations of stress has still 
to be proved experimentally; if true, it is of far-reaching im- 
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portance, since it applies to all concentrations of stress in 
machine parts subject to fluctuating loads. ; 

The theory does not apply to steadily loaded members; in 
these the local excess of stress is relieved by the stretching 
of the minute portion which is overloaded, and no further 
consequences follow. 

The theory appears to apply to grooves however small, and 
has an important bearing on the smoothness of the finish of 
machine parts. The surtace of any engine part finished by 
filing is certainly entirely covered with scratches. Emery like- 
wise leaves the surface scratched—though the scratches are 
smaller. If, however, polishing be carried further the surface 
may ultimately be freed from scratches and left in a burnished 
condition. In this condition amorphous metal bas been 
smeared over the surface—the smooth appearance is not suuply 
due to the scratches being too small to see. The strength— 
under alternating stresses——appears to depend on the form 
of the scratches, and if the ratio of radius at the bottom of 
the &cratch to its depth is fairly large, very little weakening 
occurs. It seems probable in the ordinary engineering finish 
produced by emery and oil that the scratches are broad and 
shallow. This subject is being investigated. A considerable 
amount of evidence has been collected from practical experi- 
ence pointing to the important effect which & smooth finish 
has on the strength of heavily stressed engine parts. 

There are more fundamental questions still which must be 
tackled before the simplest questions of all which meet the 
engineer can be answered scientifically. The two most urgent 
and most important questions which I met with during the 
war in connection with aircraft were always the same—Why 
did some part break? and, What is the best material to use 
for that part? It was most disconcerting to find how inade- 
quate one’s knowledge was to answer these two simple ques- 
tions. 

Until the nature of the load which caused the failure is 
known, it is very difficult to take steps to guard against similar 
accidents. For the most urgent reasons, therefore. we require 
to be able to understand the fracture, as in nearly all aircraft 
problems men’s lives hang on the answer. 

Perhaps the quality of steel which an engineer fears most is 
hrittleness. He believes that annealing will soften it and re- 
duce the brittleness; so he anneals, blindly. The fact is that 
we do not know what brittleness is—we cannot define it—we 
cannot measure it—though there are endless empirical tests to 
detect it. Til we know what it means and can measure it we 
are in a miserable position. 

The suitability of different materials presumably depends on 
their fundamental phvsical properties. These may be many, 
but some nhysicists think that thev are vrobablv really very 
few, and that. knowing these few. it may be possible to deduce 
all the complex properties required by the engineer and to 
state with certainty how materials will behave under any con- 
ditions of service. This is the most fundamental problem 
which needs solution to enable the knowledre of the strenath 
nf materials to be put on a sound foundation. It will need 
the co-oneration of able physicists, metallurgists. and engineers 
to solve it. 


Mathematical and Physical Science Section. 


Presidential Address by Pror. A. S. Epprnaton, F.R.S. 
(Abstract.) 


Tae author in his address dealt with The Internal Constitu- 
tion of the Stars," and explained some of the remarkable 
discoveries which have been made in recent vears in connection 
with this subject. In the giant” stars, which consist of a 
diffuse mass of gas. heat is present in two forms—the energy 
of motion of material atoms, and the energv of ether waves: 
in hot hodies familiar to us the latter form is of insignificant 
proportion, but in the giant stars the two forms are of approxi- 
mately eaual importance. The outflowing stream of ethereal 
energy distends the star and relieves the pressure on the 
inner parts; and the transparency of stellar material to the 
radiation traversing it links the subject of inquiry to phvsical 
investigations now being carried on in the laboratorv. In the 
stars we are dealing mainly with ether waves of verv short 
wave-length. which might be described as very soft X.ravs. 
It can be shown that the mass-coefficient of absorption in the 
star must be between 10 and 130 C G.S. units. the most likelv 
value being about 35 which is of the same order of magnitude 
as the absorption of X-rays found in the Jaboratorv: more than 
half the radiation is absorbed in a path of 90 cm. at atmos- 
pheric pressure, and this explains whv a star is so nearly heat- 
tight. and can store vast supplies of heat with comparatively 
little leakage. At the high temperatures of the giant stars the 
onacitv is the same for all, showing that the nhsarntion of 
which an atom is capable has a limiting value. which is never 
anproached in the laboratory. The total radiation of a giant 
star depends only on its mass. and as these stara all have 
nearly the same luminositv. it followa that the masses are 
remarkably alike—mostlv within limits of 3:1. 

The source of heat of the sun and stare is usually seid to be 
the gravitational energy converted as the star steadilv con- 
tracts, but this theorv is vntenable; the stara are drawing 
unon anme vast reservoir of energy. which can acarcelv he 
other than the anh-atomic energy which exists abundantlv in 
all matter. and is well-nigh inexhaustible—if it could only he 
tapped. It appears certain that all the elements are con- 


stituted of hydrogen atoms bound together with negative elas- 
trons, and if only 5 per cent. of a star's mass consists initially 
of hydrogen atoms, which are gradually being combined te 
form more complex elements, the total heat liberated will more 
than suftice to account for the star’s energy. 


INDUSTRIAL PSYCHOLOGY. 
By E. S. HODGSON. 


PracTICALLY all industrials are agreed that a proper 
wystem of scientific shop management and payment by 
results offers the ideal solution to the labour problem. 
Objections come, however, principally from the trade- 
union side. ‘The workers object, quite rightly, that 
uny system of payment by results which is based on 
the uchievements of the most skilled is unfair, as it 
mukes no adequate allowance for the many workers 
who, through lack of proper training, have been unable 
to attain the necessary degree of skill. German in- 
dustrials seem to be recognising this objection, sand 
many of the larger firms are being attracted seriously 
to the question of applying psychological and fatigue 
tests to determine a man’s suitability for certain work, 
evidently inspired by the maxim that the right man 
should be in the right place. 

During the war a laboratory for psychotechnical in- 
vestivations was established at the Berlin Technical 
College to deal in a systematic manner with the selection 
and training of apprentices and workpeople. Various 
instruments have been designed and tests prescribed, 
which a number of the larger concerns in Berlin are 
already using. For the apprentices, & number of 
simple tests in attention, sight, touch, feel, have been 
drawn up, and these are applied gradually in the works, 
sometiines by means of suitably designed instruments. 
The apprentices and others are then sent to the labora- 
tory, where the tests carried out in the shop are repeated 
and the results compared. In this way the director 
of the laboratory is able to give the works management 
valuable advice as to the ultimate suitability of the 
apprentices for the work for which they are destined. . 

As these testa reach a more advanced stage, they are 
combined with motion studies and time records, 88 & 
result of which careful charta are drawn up, and & 
suitable average is struck. 

Dr. Schlesinger, one of the directors of the laboratory, 
recently delivered a lecture on the subject before the 
German Society of Engineers, showing the useful in- 
formation that had been gained as the result of a com- 
prehensive series of tests made at various establish- 
ments. At one works, careful records were kept of the 
progress of a group of apprentices, and their efficiency 
in various subjects (shop practice, mathematics, snd 
professional knowledge, designing, and gymnastics) 
noted. By taking a group of subjects in this way, and 
comparing the results in each group, the skilled ob- 
server can readily determine in just what branch of 
engineering or shop practice the apprentice will make 
good. One of the large Berlin electrical firins adopted 
the same idea with regard to female winders, being 
able, as the result, to reject those whose ultimate pro- 
gress would not justify their employment. In the same 
way the telephone operators in one of the telephone er- 
changes were tested at the laboratory for psychotechnics, 
by means of a specially designed instrument calling 
into play all the faculties in which a high degree of 
development is necessary in their calling, the results 
being plotted in efficiency curves. 

The idea is gaining ground in Germany, and many 
of the workpeople themselves seem to be interested 1n 
the results, because they realise that they ere not likely 
to be put on jobs for which their physical end mentel 
efficiency fits them ill. Institutions. have also beep 
established for testing the suitability and efficiency of 
engine drivers and road vehicle drivers, and for Ueal- 
ing with the psychology of advertising, to which latter 
subject the Americans undoubtedly owe a great deal of 
their success in publicity. 
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ELECTRICITY SUPPLY IN THE UNITED 
KINGDOM. 


ELECTRICITY COMMISSION'S WORK IN THE PAST YEAR. 


Tae report of the Ministry of Transport respecting applica- 
tions to, and proceedings of, the Ministry under the Electricity 
(Supply) Acts, 1882 to 1919, during the past year has just been 
issued by H.M. Stationery Office [132. Price 3d. net], and is 
dated June 26th, 1920. It deals with the work done since the 
last report was issued by the Board of Trade on June 25th, 
1919, and since the transfer of the powers and duties of the 
Board to the Ministry on January 23rd last. 

In the early part of the period under review the Board of 
Trade received four applications for Provisional Orders; the 
documents lodged in connection therewith were in due course 
transferred to the Electricity Commissioners. 

Between the date of the Board of Trade’s last report and 
the date on which its powers were transferred to the Ministry, 
the Board gave consent to the construction of a generating 


- station by the Portrush Urban District Council and by the 


Stroud Electric Supply Co., Ltd. Orders were also issued per- 
mitting 18 undertakings to supply electricity to certain speci- 
fied premises outside their prescribed area of supply, extension 
of time for the performance of duties or the exercise of powers 
under 12 Acts and Orders was granted, 73 undertakings were 
permitted to modify their charges for electricity, consent 
was given to the placing of electric lines above ground to 
22 concerns, and a deed was made transferring the powers, 
duties, and liabilities of the undertuker under the Warminster 
Electric Lighting Order, 1914, to the Warminster Electric 
Supply Co., Ltd. In addition, the Board served notices and 
regulations [dealing with restrictions to the placing of electric 
lines, &c.] on the owners of lines and works constructed with. 
out statutory authority in seven districte. 

It is common knowledge that, since their appointment, the 
Electricity Commissioners have made a preliminary survey of 
the present and prospective electrical requirements of the 
greater part of the country, and have beld numerous confer- 
ences in this connection. ‘They have provisionally determined 
six electricity districts* (the London area has since been deter- 


mined], and the preliminary survey has embraced other dis- 


iei of great importance from the point of view of electricity 
supply. 

The Commissioners considered the four above-mentioned 
applications made to the Board of Trade for Provisional Orders; 
the three applications from the South Wales Electrical Power 
Distribution Co. are still under consideration, but that from 
the Havant Urban District Council was refused. 

The Commissioners have given consent to the construction of 
a temporary generating station by the Belfast Corporation 
pending the completion of the station authorised in January, 
1918. Certain applications for consent to establish new 
generating stations and a considerable number of applications 
for permission to extend existing stations have been dealt with, 
and in the majority of cases a good case was made for the 
works or plant in question. With regard to the establishment 
of new stations, special reference is made to the applications 
of the Manchester and Leicester Corporations, which have 
been granted, to establish at Barton, and Aylestone Road, 
Leicester, respectively stations with initial capacities of 50,000 
and 10,000 kw., with the possibility of ultimate extension to 
150,000 and 50,000 xw. Concerning the applications of the 
Nottingham Corporation and the Derbyshire and Nottingham- 
shire Electric Power Co., the Commissioners are satisfied that 
two large stations are necessary in the neighbourhood, and they 
have held a local inquiry.t Three other applications for con- 
sent to establish new stations are still under consideration; in 


one case the proposed initial capacity is 66,000 kw., with the | 


possibility of ultimate extension to 200,000 x w.; in another case 
an initial capacity of 45,000 Kw. is proposed; and in the third 
case the capacity is as yet undecided. 


In certain cases of the few proposals that have been sub- 
mitted for the establishment of new private generating stations . 
regulations governing the type of current, frequency, and pres- , 


sure to be used have been prescribed by the Commissioners, 
who have also approved of arrangements for mutual assist- 
ance being entered into between Bristol Corporation and the 
Keynsham Electric Light and Power Co., Ltd., and between 
the Corporations of Nelson and Colnc. 

A scale of maximum periods to be allowed for the repay- 
ment of loans raised by local authorities has been fixed, and 
during the six months ended June 26th last, 227 applications 
(o borrow money have received consideration. Formal sanction 
has been issued in the case of 55 applications in England and 
Wales involving a total sum of £1,863,405. and in three cases 
in Scotland involving £263,830; no application was received 
from Ireland. l 

The Commissioners have, on application, consented to cer- 
tain authorised undertakers subscribing to the funds 5 
Incorporated Munici Electrical Association, the Britis 

gineering Standards Association, and the Electrical Develop- 


*Ececrrican Review, May 2lst. p. 646; June 11th, p. 764 ; 
Inne th, p. 815; July Brå, p. 106. 


! Eucraica, Review, July 30th, 1920; p. 158. 


ment Association; they have also prepared draft rules of pro- 
cedure with respect to applications for special orders under the 
Act. 

The Commissioners have, during their period of office, per- 
mitted 23 undertakers to supply electricity to certain specified 
premises outside their prescribed area of supply. The Minister 
of Transport has allowed 19 concerns to modify their charges 
for electricity; has extended the time for the performance of 
duties or the exercise of powers in the case of five Acts or 
Orders; and has consented to 17 undertakers placing electric 
lines above ground. The Minister, in March last, made an 
order for the cesser of the powers of the Gloucestershire Elec- 
tric Power Co. as to the whole of the area of supply under 
that Act. In addition, he has at present under consideration 
. applications for the construction of interim 
works. 


CORRESPONDENCE, 


Letters received by us after 5 P. M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Electricity Supply Restrictious. 


I shall be interested to know to what extent different elec- 
tric supply concerns are justified in imposing very difficult 
conditions with regard to the electric motors installed on their 
mains. It seems to me that the requirements imposed by the 
Ealing Municipal Undertaking are frivolous and vexatious, 
and are a severe handicap on any manufacturer who has the 
inisfortune to be in the district. 

The large puniber of different kinds of electricity supply in 
Great Britain make it difficult enough for electric motor manu- 
facturers and users. Surely the added inconvenience of use- 
less conditions, which are expensive to attain and which 
achieve no result, is an unnecessary obstruction. 

I shall be pleased to hear the views of other engineers on 
this question. 


London, S. W. I. 
August 19th, 1920. 


J. M. Seddon. 


Tests for Electric Welds. 


I have read with great interest your review on Practical 
Electric Welding " by Mr. H. B. Swift. There is one para- 
graph towards the end on which I should like to make some 
remarks. It runs:— 

Perhaps the most remarkable omission is that hardly any 
mention is made of tests to be applied to determine the quality 
of welds. The author's silence is perhaps best explained by 
the fact that there is no specific test for welds. But some 
reference might have been made to microscopic and radio- 
graphic methods, which have a certain measure of utility and 
have been developed to some extent.” 

I have been interested for some time in the practical ex- 
amination of materials by X-rays, and I used to think that 
welds formed one of the most hopeful fields; for certainly at 
the present time there is no method apart from X-rays by 
which a weld can be tested without destruction. In practice 
tbis applies to the microscopic method, as this means cleaning 
and etching. 

X-ray photography of any weld up to 1 in. in thickness is a 
quick, easy, and certain job (greater thicknesses can be done, 
of course, but the difficulty increases rapidly). The amount of 
detail shown i8 extraordinary, and even those welds passed by 
inspection as practically perfect are shown under X-rays to be 
full of defects. 

From 12 in. to 24 in. length can be taken at one time, the 
whole process occupying a fraction of a minute. If, there- 
fore, there is any object in the laborious photomicrography of 
a small piece of a weld, surely there is far greater use in the 
easier photography of a greater length, and the argument that 
it would take too much time to do the whole of a long length 
of weld falls to the ground. It would take vears to do it 
by pbotomicrography. l : 

I enclose you an illustration of a particularly interesting 
weld, supposed by the expert who made it to be perfectly good. 
When cleaned off, it was difficult with the naked eye to dis- 
tinguish between the welded portion and the untouched 
portion of the plates. There were no blow-holes or flaws 
visible on the surface, yet radiography shows a large number 
of flaws. The actual presence of one or two of these I tested 
by cutting the metal, the two dark spots being datum points 
formed by lead pellets. 

Few welding people appear to be in the slightest degree 
interested in this new departure: indeed, their remarks lead 
one to believe that they are too much afraid of what the 
X-rays might show in their so-ci!led perfect welds. "m 

Lloyds do not consider the metbod useful because it ha 


never been tried, and they have no data to check it against. 


I wonder where Lloyds would have been if ships had never 


eee: H. E. Deanithorne. 
London, N.W., August Brd, 1920. 
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(9 9 5 .* POWER FACTOR. 


By C. TURNBULL. 


5a 


IN the ELECTRICAL, Review of June 4th there appeared 
an article by me entitled ‘‘ Power Factor from the Busi- 
ness Man’s Point of View," and in the June 25th issue 
there followed a criticism by a correspondent which is 
welcome for two reasons: it keeps the subject alive, 
and it is frank. Frankness is a fine thing in technics, 
for it elucidates dark places, and tends to correct 
errors. A regular course of frank discussion between 
students and professors at our colleges would do more 
to brighten up educational methods than the ap- 
pointment of five hundred highly paid inspectors, par- 
ticularly if old students were brought into the mélée, 


after they had had enough outside experience to enable 


them to know what's what, and also had gained suffi- 
cient confidence to state their opinions plainly. 

Possibly to '' Correspondent ’’ the article seemed to 
be.written for the purpose of educating business men 
in the technical matters relating to alternating supply; 
but this was not quite its purport. The real object 
of the article was to put into the hands of the sales 
department a weapon by which the man, who is negotiat- 
ing the price for energy, can persuade the consumer to 
do something to improye his power factor, or else to 
pay extra for energy: used at low P.F. 

The consumer is not generally anxious to understand 
the problem, for as soon as he does understand it, he 
must admit that it is just that he should pay a higher 
rate where his power factor is low. But why should 
he pay extra for such current! The answer is that 
electricity supply is a kind of co-operative concern, and 
the total expenses of the undertaking are spread over 
all consumers, and hence everyone is concerned when 
any one consumer uses current at low power factor. 

‘“Correspondent’’ points out, justly enough, that 
wattless current has a useful function in that it supplies 
magnetising current to induction motors. But this 
argument does not make it clear that the magnetising 
current should be supplied free. On the contrary, the 
fact that wattless current does useful work 18 a good 
reason why it should be paid for. Consumers who have 
aynchronous motors which operate at unity P.F., or 
which even run with leading P.F; (and so bear the 
burden of other people's sins), should get off with a 
lower price. It may happen that the running of a large 
synchronous motor at leading P.F. may do so much to 
reduce the load on the system, that it would pay the 
supply authority to supply energy free to the consumer 
who had it. Yet at present nothing is dene to encourage 
people to put in such useful motors. If magnetising, or 
wattless current were charged for on a sound basis, it is 
probable that some large users would install a motor 
generator to give a supply of direct current by which 
they would run inany of their motors synchronously. 

Now comes the problem: Why cannot we charge the 


consumer extra for his bad P. F.! People buy all kinds. 


of things, the composition of which they don't under- 
stand, and still less do they understand how the price 
is made up. A man buys sausage, for instance, without 
the remotest notion of how it was made, or what went 
into it. Why should he not pay for electricity just what 
the supplv authority likes to charge, when the power 
factor could be allowed for in making up the bill? The 
answer to this is that supply authorities, unlike sausage 
makers, are not free to charge as they like. They must 
sell kilowatt-hours, and the problem of charging for a 
current which oscillates between a motor and the system 
does not seem to have been solved.. Suitable meters are 
either not in existence, or if they are, they have not 
come into common use. The problem will be solved 


some day, and then wattless’’ or oscillating current 
will pay its share of the generating costs of the system. 
Here we may usefully discuss in detail just what 
lagging current really is, for lagging current is what | 
troubles our mains systems. The text books are not 
very clear on the point, indeed British text books are 
not clear throughout, at any rate to learners (and that 
is Just where a text book ought to be clear if it is to 
be of much use). Their authors seem far more anxious 
to cram pupils to pass examinations than to leave them 
with an entirely lucid and workable understanding of 
their subject. l Ie os AE 
The explanation is something like this: When alter- 
nating current passes. through a cireuit which has 
resistance only (resistance is much the same as friction) 
it behaves like direct current. - The current at any 
instant is proportional to the pressure, and what is 
most important, it ceases as soon as the pressure be- 
comes zero, and reverses when the pressure reverses. In 
a word, the current is in phase with the pressure. When, 
however, there is inductance in the circuit—and there 
generally is—the current ceases to act in this highly 
respectable manner. Instead, when the applied pres- 
sure becomes zero, the current over-shoots the mark, 
and continues for a short time in the same direction. 
Even when the voltage reverses, the current continues 
to move under what is virtually its momentum, even 
though it is running against the supply voltage. (Of 
course, current never goes against the voltage really im- 
pressed on it. What really happens is that the momen- 
tum generates a voltage of its own, and the current flows 
in accordance with the algebraic sum of the outside 
voltage and that generated by its own momentum.) 


There is nothing very surprising in all this. When 
one is pedalling along a good road on a bicycle, motion 
does not stop when we cease pushing the pedals. If.s 
cart suddenly appears right in front, the bicycle will 
continue to run along some distance in spite of. the 
most vigorous application of the brakes,-or against the 
back-pedalling efforts of the rider, if he happens to 
have a fixed wheel which will respond to back pedalling. 
The bicycle in fact runs along against the pressure, 
and does work on the rider. Now, when current runs 
with its pressure it absorbs energy, just as the bicycle 
does, but when current runs against its pressure, it 
does work instead of absorbing it., Thus when a gene 
rator is working with low power factor current, it 18 
only giving out energy when the current is actually 
flowing in the same direction as the, pressure. When 
the current overshoots at the end of each pressure wave, 
the generator becomes a motor, and absorbs energy 
from the mains syste. . 

This gives us the reason why it is possible. to have 
apparently 10,000 k. v. A. going out of a generator, 
with little steam on the engine. The power is there 
right enough, in spite of the airy use of the term 
‘‘wattless current," a phrase which has (justifiably) 
puzzled so many, and is likely to puzzle a good many 
more before our text-books become a little clearer. What 
is happening, of course, is that current is driven out of 
the generator during part of the cycle, and during 
the rest of the cycle it surges back again and motors 
the generator. It is only necessary for the engine to 
make up the difference between the power which goes 
out and the power which comes back. > >. | 

When this energy. is metered the meter disk is impelled 
round one way for part of each cycle, and in the re- 
verse direction for the rest of the cycle. If the disk 
had little or no momentum. it would oscillate to and 
fro, moving further in one direction than in the other. 
but having momentum it strikes a balanoe between the 
forces, and moves forward according to. the difference 
between tbemn. e i 
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One may illustrate the matter by an analogy. Let 
us imagine a single-acting air-compressor driven by a 
p.c. motor, without any fly-wheel, and let us suppose 
that the air compressor cylinder is connected to a 600-lb. 
pressure receiver, without any valve in the connecting 
pipe. The motor drives the piston against a steady 
resistance until it returns, and then the compressor 
drives the motor. We, therefore, get on the p.c. mains 
an oscillating current, first fron: the mains into the 
motor, and then, when the motor is being driven as a 
dynamo, back to the mains. 

‘If we try to integrate the power by means of an in- 
dicator on the cylinder, we will find that there is prac- 
tically no consumption of energy, and if we have agreed 
to accept pay on this basis, we shall find we have made 
a very bad bargain. This is practically what we do 
when we meter low-power-factor current on an ordinary 
integrating meter, taking no note of the loss that occurs 
in dealing with the power which oscillates through the 
mains system from the generator to the motor and back 
again. 

If consumers were in the habit of putting loads like 
this on D.C. mains, it would not be long before a method 
would be devised for making them pay up. In the 
case of alternating current, the oscillations take place 
so rapidly, a complete cycle taking about the fiftieth of 
a second in most cases, that the whole thing is masked. 
Some rolling-mill motors take their power in a series 
of rushes, with a 0.3 power factor, and at that they 
are probably paying the same rate as they would if 
the P. F. were unity! > = | 

A large consumer may take 1,000 k. v. A. of '' watt- 
less current without paying for it. Although classed 
as wattless, the current requires as much generator 
capacity, as much switchgear, and mains as if it had 
been wattful " current, while coal consumption is also 
increased on account of mains and other losses. In his 
criticism of my first article, ‘‘ Correspondent’’ was 
severe on my omission to note that the engine and boiler 
capacity is not increased by wattless current. It may 
seem a strange omission to one outside the commercial 
side of generation on a large scale, but if Correspon- 
dent " will have a heart-to-heart talk with one who is 
familiar with an undertaking supplying thousands of 
square miles, he will find that the statement was not so 
far wrong. The other day I had the pleasure of seeing 
some switchgear for a large station. The cost of it was 
said to be £5,000. It was rated in amperes, and carried 
precisely the same number of them as wattless current, 
as at unity power factor. 

Definition of Power Factor.—We have seen from the 
above that when current is supplied to apparatus which 
causes the current to lag behind the supply voltage, it is 
not all effective. Part of the current works the machine, 
and the remainder oscillates to and fro between the 
machine and the mains. The effect when currents lead 
is similar, but currents do not often lead on present-day 
systems. The apparent power got by multiplying the 
volts by the amperes is, therefore, not the effective 
power. 

Precisely the same thing happens in an oil engine. 
The burning charge gives the piston an impulse which 
is transmitted to the crank on the outstroke, but on the 
return stroke much of the power is taken back to com- 
press the gases in the cylinder. We might use the 
words power factor equally well to denote the ratio of 
the work done in the cylinder, if there was no compres- 
sion, to the work done when compression is deducted. 


It would be awkward if we had to get at the power 
factor by taking oscillograph diagrams in each case, 
working out the effective power, as we do in the case 
of an oil engine. Fortunately for us, our instrument- 
makers have provided us with instruments which give 
us by inspection the power factor in the form of a 
multiplier which we can apply to the ammeter reading. 
If the P.F. indicator shows a reading of 0.5, it means 
that only half the power put into the motor is effective, 
the remainder being wasted (commercially speaking) in 
oscillations which bring in no money to the suppliers. 


In such a case, if the copper in the supply mains costs 
£200, it means that £100 worth of copper is taken 
up.with unremunerative currents. 

In conclusion, let me once more press the bank 
analogy. A man pays his cheque into ‘the bank, 
and straightwdy issues cheques for income tax, rates, 
and (if there is anything left) for other bills. Within 
a few hours the money has evaporated. It has not in- 
creased the balance at the bank, and the effect has been 
“ wattless." Does the banker let the transaction go free! 
Not at all. He charges for it as turnover. Before long 
we will be charging for“ wattless current ” too. 
4 very interesting note on the loss which occurs 
through low-power-factor current is given in Glover's 
Almanac for August 20th. The following extract from 
the note will explain itself. The full statement may 
be seen by the fortunate possessors of that most useful 
calendar : — 

The total IR losses of the generating and transmission 
system outlined below have been reduced from 5,610 KW. to 
2,670 KW. by the installation of a 7,880 k. v. A. synchronous 
condenser. 

An alternative is to supply the motor magnetising cur- 
rent from a synchronous condenser near the motor load. A 
7,880-K.V.4. synchronous condenser installed as suggested in- 


creased the power factor to unity at the generating station, 
reduced the I R losses of the system by 2,940 Kw., and mini- 


mised problems of voltage regulation. : 

This should convince the most sceptical of oritios that 
„ wattless ’’ current is neither wasteless nor costless. 

Conclusion.—The conclusion of the whole matter is 
that up to the present time, the power-factor problem 
has not received the commercial attention that it 
merits. This is partly due to the unfortunate word 
‘* wattless," which has masked the expensive nature 
of oscillating currents. It would help.to focus attention 
on the problem if we were to make use of a term de- 
noting inverse power factor. This might be named 
current factor. Instead of speaking of a P.F. of 50 per 
cent., we would speak of a current factor of 200 per 
cent., which would indicate that the motor was taking 
twice the current that was necessary at unity P.F. 

The time has come for commercial engineers to en- 
courage inventors to bring out instruments which will 
measure the wattless component of lagging currents. 
Too often, when an invention comes out, commercial 
men think it a good thing to get the patent quashed in 
the courts on one of the frivolous pretexts which judges 
think good enough to damn patent cases with. The 
policy is à ruinous one, for it prevents many much- 
needed ideas from seeing the light of day. It would 
be worth while trying to give our commercial men some 
idea of technics, if it could bring them to look on in- 
ventors with the same honesty that they show in other 
transactions, TL 
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a 
STREET OBSTRUCTION. 


AT Darwen, on August 19th, Messrs. Callender's Cable and 
Construction Co., Ltd., Blackburn, was summoned for ob- 
struction. It was explained that in the course of excavation 
the workmen struck an electric lighting cable and sent for the 
Corporation men to do the jointing. The latter asked them 
not to fill in the excavation until they had finished. Fined 10s. 


— mm —— — — 


CRANE DRIVER'S FaTAL FALL. 


A CASE was heard on August 18th, before Judge T. Mordaunt 
Snagge at the Rugby County Court, in which Edith May 
Chamberlain, of Hillmorton, sued the British Thomson- 
Houston Co., Ltd., for £300 compensation alleged to be due to 
her in consequence of her husband's death in the course of his 
work. In June last he fell from a crane and died three days 
later. It was urged for the company that, as the man fell in 
stepping from one crane to another by means of a girder in- 
stead of using the ladders provided for the purpose, the claim 
could not succeed. For Mrs. Chamberlain it was pointed out 
that there was absence of definite instructions by the com- 
pany, and evidence was given to show that the practice was 
commonly indulged in by crane drivers. Judgment was given 
in Mrs. Cbamberlain's favour for the full amount claimed. 
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BUSINESS NOTES. 


Bankruptcy Proceedings.—ARTHUR KRRSHAw, 7, Ches- 
nut Terrace, Thornhill Lees, Dewabury, and CHARLES HERBERT 
. Woop, 31, Warwick Road, Batley, trading in partnership as eleo- 
trical engineers and merchants at 9, Bradford Road, Dewsbury.—A 
meeting of creditors was held on Friday last, at the Dewsbury 
County Oourt, The statement of affairs showed liabilities expected 
to rank for dividend amounting to £4,484. The assets were set 
down at £2,828, leaving a deficiency of £1,858. The causes of 
failure are alleged to be losses on contracts due to fluctuations in 
market prices and workmen’s wages, shortness of capital, law 
costa, and heavy initial business expenses." The deficiency account 
shows, amongst other items, net loss arising from carrying on 
business from April lst, 1919, 8471; depreciation of stook, tools, 
trade fixtures, fittings, &c., £717; drawings from business for 
household and personal expenses since April, 1919—Kershaw, £186 ; 
Wood, £185; and damages for breach of contract, £100. The 
Official Receiver states that Kershaw and Wood are each 22 years 
of age, and unmarried. They both joined the Army in 1914, and 
were demobilised in March, 1919. Kershaw commenced the busi- 
ness on April Ist, 1919, with £108 capital, and borrowed £200 
subsequently from a friend, Wood became a ner in the 
business on May 27th, 1919, and introduced £90 capital—£50 of 
which he borrowed from a friend. That amount was still owing. 
Further sums were borrowed by debtors, amounting to £290, from 
the friend who had previously lent Kershaw £200, and they gave 
dim a promissory note for £490. On March 31st, 1920, a chartered 
accountant prepared for them a balanoce-sheet, which showed a 
deficiency of £862. The trading account gave the turnover for the 
year ending March 31st last £4,674, and the loss on trade during 
that period £833. Debtors stated that in June last, when the 
stock was again taken, they discovered an error in the March 
stocktaking, and that the stock in that balance-sheet should be 
increased by £300. They were first sued on December 3lat, since 
which time they had been sued by 12 creditors. The unsecured 
creditors include 52 claims for cable, lamps, conduits, and electrical 
accessories, &., £3,281, and money borrowed, £190. In the 
separate estates, Kershaw has an unsecured creditor for clothing, 
£10 10s., and one for money lent on joint and several promistory 
note, £320 ; and Wood has one unsecured creditor for money lent 
(June, 1919), for £50, and another for money lent on joint and 
several promissory note for £320. Neither debtor has any assets. 
On the proposition of the Deputy Official Receiver, who said special 
proxies had been sent in for the appointment of Mr. Charles 
Turner, chartered accountant, Sheffield, as trustee of the estate, 
amounting to £1,831 out of £2,925 proofs filed and admitted for 
voting, secorded by Mr. E. P. Lobley, Mr. Turner was appointed. 
The following Committee of Inspection was appointed :—Ediswan 
Electric Oo., Ltd.; Hallamshire Electric Co., Ltd., merchants, 
Sheffield ; and Mr. Harry Haley, Batley, merchant. 

WALTER DENNELL (trading as W. Dennell & Oo.), engineer, 
483, Glossop Road, Sheffield.—The following are creditors : — 


Alexandre, P. C. G. Es ve 35 cra Motor (1917) Industries 


Broomhall Motor Co. ee ee LÀ oe ee ee ee £18 
City Tyre and Vulcanising Co., Radium Fire Extinguisher Co., 

L LÀ LJ ee oe ee 40 Ltd. ee ee eae ee 15 
Drive's, Ltd. ss z A 10 Vacuum Oil Co., Ltd. ae 12 
General Electric Co., Ltd. .. 10 Ward, W . s "M „ 14 
Griffith Asbestos and Rubber Retter, 8. V. T T .» 15 

ee oe ve 12 „Bankers oe ee oe 21 


Co., Ltd. 
Hather,H.&R. .. ai es 62 
A. R. MEGGETT, electrical engineer, 45, Thrumpton Lane, East 
-Retford.—The following are creditors herein :— 


Mayall & Co., Ltd... s . . £138 Ward & Goldstone.. is . £25 
Overseas Engineering Co. .. 65 Bradford Armature Trading Co. 22 
Premier Accumulator Co. .. 87  Bterling Telephone Co. 48 
B. T. H. CO. zs js . 465 Haigh, Ben . on ee . 40 
Callender's Cable Co,  .. 4. 48 Hopkinson, Thos., & Son.. „ 18 
Neecroft, J. A. à $4 . BI Teasdale & Humphreys .. . . 10 
Bun Electrical Co. .. is ,. 83 Drake & Gorham, Ltd. co 44 


Company Liquidations.—N ew St. HELENS AND DISTRICT 
TRAMWAYS Co., LTD.—Meeting of members, September 24th, at 
10, Dale Street, Liverpool, to hear an account of the winding up 
from the liquidators, Messrs. E. H. Edwardes and H. P. Conibear. 

GRAPHITE PLUMBAGO CRUCIBLE Co., LTD.—Meeting of mem- 
bers, September 21st, at 40 and 42, Queen Victoria Street, E.C., to 
hear an account of the winding up from the liquidator, Mr. E. 
Phillips. 

ELIESON ELECTRIC TRACTION Co., LTD.--Meeting called for 
September 21st, at 25, Finsbury Square, E.C., to hear an account of 
the winding up, from the liquidator, Mr. J. Zillhardt. 

ARTHUR LYON X WRENCH, LTD.—Winding up voluntarily. 
Meeting of creditors, September Ist, at Victoria Road, Willesden 
Junction, N.W. Liquidator, Mr. R. J. H. Ryall. 


Catalogues and Lists.—MansuaLL, Sons & Co., LTD., 
Britannia Ironworks, Gainsborough.—A well-produced catalogue 
(36 pp.) dealing with Marshall" high economy, superheated- 
ne semi-portable engines. Profusely illustrated by photo- 
graphs. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C. 4. — A 12-paged booklet, ‘Electric Vacuum Cleaners,” 
describing various types of cleauers and accessories; also Leaflet 
No. H 2315, dealing with art-metal electric fires. Both publica- 
tions are fully priced and illustrated. 

Messrs, SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham. 
—lllustrated aud priced leatleta dealing with house-service out- 
outs and ironclad distribution boards of a new type, 


“The Monthly Magazine” of Messrs. Hiaas Beos., Sand Pita. 

ingham, Vol. II, No. 6 (pp. 24, figs. 4), September, 1920, oom- 

prises a price-list and stock-lists of D.o, motors of from 0'17 to 
50 H.P., and of A. C. machines of from 1 to 35 H.P. 

Messrs. BELLING & Co., 3, Derby Road, Edmonton, N.—Two 
booklets illustrating and describing Belling" fires, cookers, and 
other electrical domestic appliances. 

Messrs. A. EMANUEL & Sons, LTD., 7, George Street, Man- 
chester Square, W.1.—Illustrated and priced preliminary folder 
dealing with electric light fittings. The firm is able to deliver 
from stock all the fittings illustrated in the finishes specified. 

Messrs, MATTHEWS & YATES, LTD., Swinton, near Manchester. 
Four illustrated and priced lista. Nos. 22/4 and 22/5 deal with D.C. 
„Cyclone motors; No. 129 describes hot-air blast bottle-drying 
apparatus ; and No. 131 deals with a compact and adaptable steam 
heater. 

Messes. AUTOMATIC AND ELECTRIC FuRNAOES, LTD., 281, 
Gray's Inn Road, W.O. 1.—Heat Treatment Bulletin No. 24: 
“Volume Changes in the Heat Treatment of Steel,’ by Dr. L. 
Aitchigon. 

THE BENJAMIN ELECTRIC, LTD., Tariff Road, Tottenham, N. 17. 
Illustrated and priced interim list No. 515, containing illustra- 
tions of several newly-designed lighting fittings. 


Trade Announcements. — THE Lonpon ELECTRIC 
STORES, of Fulwood House, High Holborn, W.C. 1, have been 
appointed sole selling agents for Great Britain for the Electro Oon- 
struction Co., of Wandsworth, London, manufacturers of ironolad 
fuseboards, &o. 

TAE J. G. BRILI Co. have removed from 110, Cannon Street, 
London, to 150, Southampton Row, London, W.C. 1. Telephone 
number: Museum 5313. Telegrams: “ Axles, London." 

THE CAMBRIDGE AND PAUL INSTRUMENT Co, LTD. has 
changed the address of its head office and showrooms to 45, 
Grosvenor Place, London, S.W. 1. Telegrams: Unipivot, Sowest, 
London. Telephone: Victoria, 7640. 

Messrs. MURRAY CooMBS & RICHARDS, advisory and inspecting 
engineers, of Croas Keys House, 56, Moorgate Street, E.O., have 
been appointed representatives for the United Kingdom and 


Europe by Messrs. W. G. Watson & Co., Ltd., Sydney, Australia, 


and are moving forthwith to Premier House, 150, Southampton 
Row, W.O. Telephone No. : Museum 5303. 


New Zealand's Electrical Imports.— The values of the 
imports of electrical goods into New Zealand from 1916 onwards 
were as follows :—1916, £474,455 ; 1917, £332,687 ; 1918, £343,396 ; 
1919, £560,539. . 


Dissolution of Partnership. —S. PLATT & H.C. LAWDHAM, 
Shenfield Garage, motor and electrical engineers, Shenfield, Essex.— 
Messrs. S. Platt & H. O. Lawdham have dissolved partnership. 
Mr. S. Platt will attend to debts. 


Private Meeting. —H. H. SPEKE, electrical and motor 
engineer, 10 and 11, Queen Street, Wolverhampton.—A general 
meeting of the creditors in this matter was held on the 17th inst. 
in London, when the representative of Messrs. Hogan & Wardrop 
presided. The statement of affairs which had been prepared by 
Mr. D. E. Campbell, of Messrs. Campbell & Jordan, I.A., Wolver- 
hampton, showed liabilities to unsecured creditors £2,900, and 
assets comprising stook in trade at estimated cost £5,634, plant, 
fixtures, and fittings £204, book debts £552, estimated to produce 
£450, and cash in hand and at bank £12, making a total of £6,300, 
from which had to be deduoted preferential creditors £43, leaving 
net assets on the basis of a going concern of £6,257, or a surplus on 
this basis of assets over liabilities of £3,358. The statement also 
set out the assets on a realisation basis, and these totalled £3,900, 
or à surplus of £1,000. Mr. Campbell, in explaining the statement. 
said that the debtor started business 10 years ago, with a capital of 
£300, so that it was obvious from the figures which were now 
submitted that he had done a substantial business, and had made 
eonsiderable progress since he started. In 1913 the sales were 
£623, in 1917 they had increased to £2,543, in 1918 they were 
£4,529, in 1919 £6,540, while for the period up to July 24th, 1920, 
they were £4,192. On the basis of a 25 per cent. gross profit the 
gross profits of the business would have been £1,132, £1,635, and 
£1,018 for the last three periods that he had mentioned. The 
expenses in 1919 were about £950. The net profits, which in 1913 
were estimated at £84, gradually increased, and for the whole of 
the period under review totalled £2,486, against which the drawings 
had been about £1,100. Mr. Campbell stated that the only way in 
which he could account for the surplus was that the profit that 
the debtor had made had exceeded the figures that he had put 
down. 

Mr. Poppleton said that whether they took it as a going concern 
or on a break-up basis, it was obvious that there was a very sub- 
stantial surplus. He understood that the debtor was anxious to 
carry on the business, and it was clear enough that he was justified 
in this expectation. He had kept his books in an orderly way, and 
the only question for the creditors was to determine how the 
creditors were going to get their money. The debtor had executed 
an assignment, and a good many of the creditors had assented, and 
it was advisable that they should try and husband the business as 
far as possible. 

Mr. Houston pointed out that the real decision come to at the 
previous meeting was that the debtor should consult his friends 
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with a view to a guarantee being found for the payment of 20s. in 
the , spread over a . Mr. Campbell stated that the debtor 
had not been able to find any guarantee. 

Mr. Houston said that the real obstacle in the matter was 
the suing oreditors, Messrs. Brown Bros., Ltd., who had obtained 
judgment, and it depended on what they were likely to do. 

The representative of Messrs. Brown Bros. stated that his 
instructions were to vote against everything," which led to the 
observation on the part of a creditor that this was not a very 
ho outlook. 

ne creditor said that the business had mostly been concerned 
with the motor trade. The trustee was asked what the stock con- 
sisted of, and he said that Mr. Speke dealt largely in electrical 
goods, and the stock comprised £3,113 worth of such goods, while 
there were tools to the extent of £1,661. 

A lengthy discussion then ensued, during which many sympathetio 
remarks were made concerning Mr. Speke, several creditors express- 
ing the view that he should be allowed to continue trading. In 
the result, a resolution was passed to the effect that a new deed of 
assignment should be executed to Mr. Campbell and Mr. G. G. 
Poppleton as trustees, with a Committee of Inspection consisting 
of some of the principal creditors. The estate, therefore, will be 
administered under this deed. 


Threatened Coal Miners’ Strike.— On Tuesday last the 
coal miners commenced to ballot for or against a national strike ; 
their leaders expect a majority in favour of a stoppage, and fore- 
shadow a strike within three weeks. There is no publio sympathy 
with the miners, the disastrous results that would follow a strike 
being fully appreciated. The miners’ demands are :—2s. a shift 
increase in wages, and a reduction of 14s. 2d. per ton on the price 
of household coal. The Government's reasons for refusing the 
demands are :—Ooal is supplied to home consumers at the present 
cost of producing it, and the present profits on export coal belong 
to the country, and should benefit it through the Exchequer. The 
important dates in connection with the ballot are :—August 30th, 
ballot result ; August 31st, Triple Alliance (miners, railwaymen, 
and transport workers) meet; September 2nd, strike notices 
to be handed in if ballot favours stoppage; September 
18th, strike notices expire; and September 20th, strike 
to begin if decided upon. The Government is arranging to main- 
tain, as far as ble, the essential services of the country in the 
event of a e. The motor-transport services for the conveyance 
of foodstuffs, which were worked last autumn during the railway 
strike, would probably again be employed. In the event of a 
strike, export of coal would probably be stopped immediately, and 
the train services restri The Government is said to have 
already requested coal retailers to ration their customers evenly, 
allotting them only a proportion of their full orders. This week, 
Mr. Robert Smillie revealed the real reason for the demand for a 
reduction on the selling price of household coal. If this is taken 
off, many pits now producing coal for internal consumption will 
be unable to supply it except at a loss. Mr. Smillie says that this 
loss and the increased wages can be met out of the £69,000,000 
profits that the State now takes from the export of coal. This 
means that the taxpayer will have to provide £66,000,000 in 
some other form of taxes, and, what is more—and this is said to 
be the real object of Mr. Smillie's demand—the whole machinery 
of State control over the coal industry will have to be reimposed. 
Mr. Smillie wants this as a prelude to nationalisation. 


For Sale.—Mh&. D. B. NETTLETON will sell by auction, 
on September 6th, 7th, 8th and 9th, at Messrs. J. Whitley, Ltd. 
(in voluntary liquidation), Eagle Works, Well Lane, Halifax, an 
extensive engineering plant, including electric power and lighting 
installations, tools, &c. 

Swansea Corporation electricity department invites offers for 
one 600-Kw. D. C. Westinghouse generator with control panel direct 
driven by a marine type triple-expansion engine with circulating 
pump, &c.; also three Lancashire boilers complete. For full 
particulars, see our advertisement pages to-day. 


The Overtime Ban.—The Manchester District Com- 
mittee of the Electrical Trades Union gives notice that the men will 
not work overtime or on breakdowns, repairs of plant, or mainten- 
ance work generally, inclusive of meal times or on the usual holidays, 
until a satisfactory settlement is arrived at between the employers 
concerned and the Union. 

The announcement that the Partington Steel and Iron Co, 
Manchester, which employs over 5,000 men and youths at its 
works on the Ship Canal at Irlam, has placed its employós on 
day-to-day employment, is now followed by the statement that 
other leading firms in Manchester and Salford will follow 
this example. Amongst others affected are Beyer & Peacock, 
Armstrong, Whitworth & Co., Orossley Bros., Hetherington's, 
Bailey & Oo., and Jackson, Brookes & Doxey, who jointly emp'oy 
over 30,000 men and youths, The refusal of the men to work over- 
time is a consequence of the rejection by the Industrial Court of an 
increase of 6d. an hour. Daily Herald, 


Belginm Recovering.—There is a fairly general belief in 
this country that Belgium is recovering from the ravages of war at 
a more rapid rate than any other of the late combatants, and an 
American commercial report from Brussels confirms this with some 
solid facts which might be brought to the notice of certain people 
in this country. “More work, more economy, and less paper 
money,” we are told, are the dominant factors in the economic 
reconstruction of Belgium, and it is significant that the banks in 
their annual reports should agree that the first stage—more work— 


has been accomplished. Each day sees all classes of industries 
increasing their pre-war output, and the Belgian miners certainly 
show us the way in now producing at least as much coal as they 
did before the war. 


Examinations in Electric Light Switching.—Sending 
us a special notice of the resumption of their plan of awarding 
money prizes in connection with their free examinations, Messrs. 
A.P. Lundberg & Sons comment severely on the action of the City and 
Guilds Institute in dropping the Ordinary-grade éxamininatioris in 
" Electrical Engineering and Electrical Installation Work,“ 
leaving only the Honours Grade, which will probably be discon- 
tinued also for want of support —for the entranta for the Honours 
Grade were the successful examinees in the Grades, 
Messrs. Lundberg hold that efforts should be made to revive the 
examinations in the Ordinary Grades, under the control of some 
body more familiar with the practical requirementa of the industry 
than the City and Guilds Institute or the Education Department. 

In the meantime, their own examinations, to some extent, fill 
the gap, and they have doubled the total value of the prizes, besides 
increasing their number, the prizes in the three grades varying from 
£10 downwards; the aggregate value is £27. 


L.W. Dynamos and Motors.—Having purchased the de- 
signs, jigs, tools and goodwill of the dynamos, motors, &c.,of Messrs. 
Arthur Lyon & Wrench, Ltd., the firm of TopMAN, RYALL & Co., 
Ltp., 17, Victoria Street, S.W. 1, has been formed to carry on the 
manufacture and sales without a break. The actual manufacture is 
being undertaken by the Airoraft Manufacturing Co., Ltd. (pro- 
prietors, B. S. A., Ltd.), Hendon, N.W., in accordance with Messrs. 

odman, Ryall & Co.'s designs, and solely to their orders. The 
machines are all tested by the company's engineers at the Air 
Co.'s works, and all parts are interchangeable with the A. L. & W. 
machines ; the A. L. & W. staff engaged on the production has been 
largely transferred. Further supplies of mokina and of spare 
perie m: be obtained from the new company, a large stock being 
Available, 


Congratulations,— We are pleased to learn that a 
conference took place last week between representatives of the 
National Alliance of Employers and Employed and the Industrial 
League and Council, as a result of which it was agreed to recom- 
mend the amalgamation of these bodies. The Joint Executives 
will meet shortly to consider the report and to work out the 
details. There will then be created the most infiuential body of 
employers and employed which has ever existed in any country. 
Many leading employers and prominent Trade Unionists are 
connected with one or other of the amalgamating bodies, and the 
main object to be pursued will be the bringing together of Capital 
and Labour with a view to the avoidance of labour troubles, the 
joint consideration of matters appertaining to their industries, and 
the general industrial welfare. 


Swedish Exports.—The importe of electrical machinery 
into Sweden in the first half of the present year were of the value 
of 7,128,000 kr., as compared with 954,000 kr. in the corresponding 
period of 1919. On the other hand, the exports of eleotrioal 
machinery, which amounted to 4,116,000 kr. in the first six months 
of 1919, increased to 6,459,000 kr. in the corresponding period of 
1920. The exports of telephone and telegraph apparatus, however, 
declined from a value of 4,672,000 kr. to 2,579,000 kr. in the same 


periods respectively. 


Lead.— In their report dated August 21st, MESSRS. 
G. Cawson & Oo. say :—The market this week has not shown much 
change. Prices are 7s. 6d, to 10s. per ton dearer in all positions, 
There is still a premium of 5s. to 10s. per ton on forward lead. 
Closing prices are :—August and September, £35 15s. to 436: 
October and November, £36 to £36 5s. Prices have been main- 
tained entirely by some further demand from the States. Although 
this demand is not important, it is at present sufficient to maintain 
prices. The home trado demand has entirely ceased for the present, 
and there has been some falling-off in the inquiry from electrical 
works, as there are serious indications of a strike, which may hold 
up consumption. Meanwhile, arrivals oontinue to come in freely, 
and there is a plentiful supply of lead. 

The reports from producing centres continue satisfactory, and 
even Germany is now sending more lead to this country. fo long 
as transport difficulties continue in the States, we may still expeot 
some demand from that direction. The high price ruling there, 
however, will soon have its influence on American producers, and 
cause them to protect their own market against large importa of 
foreign lead. The settlement of the Australian strike appears to be 
imminent, although it will take them some time to get back to the 
pre-war output. 

Messrs. JAMES FORSTER & Co. say :—Large business has again 
been done for America this week, and we know that transactions 
up to at least 3,000 tons have taken place, most of the lead sold 
being for immediate shipment. This sort of thing has been going 
on for several weeks now, and we shall not be surprised if exports 
this month exceed the total imports. 


German Heating Apparatus.—As an instance of the 
influence exerted by the German tax on exports, it is stated that 
while the home price of a certain size and type of electric heating 
apparatus is 45 marks, orders for export have to be accepted at 
42 marks, as the apparatus otherwise is unable to compete. As, 
however, the exporters have to pay 8 per cent. export duty, and 
there thus only remains 38°60 marks, it is said that they are now no 
longer able to compete in external markets, 
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Meeting of Creditors.— It JOHN SMALLWOOD, electrical 
engineer, 7, High Street, Hitohin.— Meeting of creditors held 
August 18th, Mr. Alfred Waters presiding, at Balfour House, 
E. C. 2. The statement of affairs ag at August 18th, 1920, sub- 
mitted by Messrs. Corfield & Cripwell, showed that there were 
liabilities of £752, and assets amounting to £719, leaving a 
deficiency of £32, It was stated that the debtor had been in the 
electrical trade a good many years. Early last year the business 
was handed over, free of all liability, to the son, H. W. Smallwood. 
returned from the Army, but the change was not a success. The 
debtor considerei that the present position had been brought about 
entirely owing to the unsatisfactory management of the business 
by.theson, who gave up some seven months ago. The father 
again assumed control; there was never any partnership arrange- 
ment between them. It was resolved at the meeting that the 
debtor should execute a deed of composition to Mr. W. Osborne, 
of Corfield & Cripwell, aa trustee, he to discharge a composition of 
16s. 8d. in the £ on terms to be determined by a committee of 
inspection. 

Outing.—The Sheffield Electrical Social Union had a 
very enjoyable outing on Saturday, August 21st, when a party of 
members and friends, numbering 56, had a motor tour round the 
Dukeries. Tea was partaken of at the Hop Pole Hotel, 
Ollerton. 


Book Notices.—‘ The Metropolitan-Vickers Gazette." 
Vol. VI, No. 88 (20 pp.).—The July issue of this interesting journal 
includes articles on Labour in the United States,’ An 80-ton 
Floating Crane, and Electrical Characteristics of Transmission 
Circuits.” | 

Circular No. 92 of the U.S. Bureau of Standards, ‘‘ Operation and 
Care of Vehicle-Type Batteries" (94 pp.).—A very complete 
manual desoribing types of accumulators, the keeping of battery 
records, and proper operation. 

Text- Book of Engineering." By Dr. A. Thomalen, translated 
by G. W. O. Howe, Pp. xi + 482; figs. 480. London: E. Arnold. 
Price 288. net. 

" Industrial Control: The Application to Industry of Direction, 
Control, and Light.” By F. M. Lawson. Pp. xiv + 130; 19 
illustrations. London: Sir I. Pitman & Sons, Ltd. Price 
88, 6d. net. 

^ Journal of the American Institute of Electrical Engineers.“ 
Vol. XXXIX. No.8. August, 1920. New York: The Institute. 

Conquest for August includes, amongst other interesting items, 
an article on "The Mechaniam of the Thunderstorm," by W. 
Parkinson, dealing mainly with cloud formas, 


The Chinese Electrical Market.—A recent trade report 
states that "electrical equipment" figures among the principal 
imports into Mukden (China); the Japanese at present have the 
bulk of the trade, while American electrical apparatus is being 
used in constantly-increasing quantities. 


Electriclans’ Lock-Out Suspended.— The River Thames 
Dry Dock Proprietors and Ship Repairers’ Association of the Port 
of London, which notified the E.T.U. that a lock-out of its members 
would commence on the 23rd inst., has suspended the notices as a 
result of informal meetings between the Union and the Association. 


Swedish Electrical Companies,— Norrkcepings Elektrod 
Aktiebolag (Norrkkoeping Electrode Co.) has decided to increase 
ita share capital from the present kr. 825,000 to kr. 1,125,000 by the 
issue of new shares at par.— Reuters Trade Service, 

Motala Stroems Kraft Aktiebolag (Motala Electric Power Co.) 
has decided to increase its share capital by kr. 330,000, raising it 
from the present kr. 1,980,000 to kr. 2,310,000 by the issue of new 
kr. 1,000 shares at par.— /'euter's Trade Service, 


LIGHTING AND POWER NOTES. 


Australia.— NEW Sorru WALES.— The Town Council 
of Wagga is considering an electricity scheme which is to coat 
£75,000, including & 13,000 for reticulation.— Reuter's Trade Service 
(Sydney). 


Birmingham. — ELECTRICITY Supriy.—Mr. E. J. 
Jennings, secretary of the Birmingham Electric Supply Department, 
has replied to complaints made last week in the Birmingham press, 
as to the inability of manufacturers to obtain sufficient electricity, 
He points out that the work of putting down the new generating 
plant has been greatly hindered by strikes and shortage of building 
labour. It was due to the Government embargo that the new 
Nichells power station was not put in hand sooner. Recently it 
had been found necessary to place restrictions on certain power 
users, owing to the breakdown ef two large machines a few wecks 
ago. One of these machines, it was expected, would be again in 
commission in a fortnight 8 time, when the position would be some- 
what eased. The other machine would not be ready for return to 
. the Birmingham works for 10 weeks. The only consumers to 
. whom it has been found necessary to limit supplies were those who 
contracted for & night aupply only, and who had hitherto been 
allowed unrestricted supplies, or those who signed an undertaking 
not to make use of the supply during any portion of the day in 


which the department might find it necessary to curtail outputs 
The department was not in a position at the present time to accept 
applications for new supplies. 


Burnley, — EXTENsSIons DereRrep.—The Electricity 
Committee has decided not to make any further extensions of 
electrical mains until it possesses adequate generating plant. The 
Council has already sanctioned the installation of further plant, 
but there is no possibility of this being in use next winter. 


Canada.—New Brunswick WATER Power.— Plans 
for the development of Lepreaux River under the Water Power 
Act, passed at the last session of the New Brunswick Legislature, 
are being worked out. . 

At the Big Falls, where there is a head of 100 ft., the plans call 
for the development of 2,250 H.P. for a 24-hour day, and 5,000 H.P. 
fora 10-hour day. Atthe Lower Falls, where there is a head of 70 ft. 
atlow tide, about two-thirds of the power of the Big Falls is 
available, Upthe river there is the Ragged Falls with a head of 
90 ft., making for the three falls a total head of 260 ft. 

At the Big Falls the dam would be about 600 ft. long at the 
crest. and would give a pondage 6 miles long by an average 
breadth of 350 ft.— Electrical News. 

STAND-By PLANT.—The Hydro-Electric Power Commission of 
Ontario has given instruotions to its engineering steff to install 
a 50,000-H.P. steam plant at a point which is yet to be determined, 
in time for the winter load of 1921-22. This will be in two 
25,000-H.P. units. At the present moment a number of Hamilton 
sites are being considered.— Hlectrical News. 


Celebes, — WATER POWER. — Finance and Commerce 
learns that preparations for opening up the immense deposita of 
iron ore and other minerals in the Celebes are going rapidly 
forward, the firat business being to provide the water power from 
the adjacent lakes. In the meantime, says the journal, firms 
interested in the supply of machinery should be keenly on the 
watch for contracts for mining, smelting, and refiniug plant, elec- 
trical plant, and all sorts of accessories.—Reuter’s Trade Service 
(Shanghai). 


Chorley. — POWER Sration.—At the Rural Council 
meeting, on August 19th, a notice waa read of a proposal to con- 
struct a generating station near Preston by the National Electrio 
Supply Co. 


Continental.— RUSSIA. — Prof. Lomonossow, head of the 
Russian Traffic Department. referring to plans of the Soviet Govern- 
ment for the unification of the electrio power stations of Russia, 
said that three such stations were at present being formed—the 
first on the River Svir, which connects Lakes Ladoga and One ra; 
the second on the River Volkhov ; and the third north of the Blaok 
Sea, on the Dnieper, between Ekaterinenburg and Alexandrovak. 
An obstacle in the way of the unification of the electrical system 
was the shortage of water turbines, the only countries really able 
to deliver which were, the Professor is reported to have said 
America, Germany, and Sweden.— /teuter's Trade Service ( Berlin). i 

DaNZIG.—The Danzig City Council recently approved a new 
scheme of charges for electricity, and the tariff adopted provides 
for a coal clause. The basis price for coal is 460 marks per ton 
delivered at the works, and the variation in the charge to the con- 
sumer will be 1 pfennig per KW.-hour for every variation of 
2'50 marks in the coal price. The cost of production of electrical 
energy at Danzig has risen from 10°66 pfennigs per Kw.-hour in 
1913-14 to 12205 pfennigs in 1920-21. 


Dublin.—LasouR DisPuTE.—Labour trouble at the 
North Wall Quay, Dublin, has involved the stoppage of electric 
lighting in the London and North-Western Railway Co.'s extensive 
premises there. ` 


Dutch Indies.— WATER-PowER.—lt is reported from 
Weltevreden, Java, that the Exploratie Maatschappij Assahan 
which has obtained a concession to utilise the water-power of the 
Assahan River, is having plans for this purpose prepared in Europe. 
The company proposes to erect à large factory for the fixation of 
nitrogen. 


Ince,—PuxriNa PrANT.—The Urban District Council 
has applied for a loan of £9,000 for the provision of electrical plant 
at the Golborne pumping station, 


Kilmarnock.—FLoops.—4A serious stoppage of the Kil- 
marnock generating station, last week. is reported by the Glasgow 
Jtecord, It seems that the embankment of the river Irvine gave 
way, and the Corporation works were completely flooded, the water 
in the basement being 9 or 10 ft. deep, and a good deal of damage 
was done to plant. The supply of electricity was interrupted, and, 
in coneequence, most of the public works in the town and 
throughout a large part of North Ayrshire had to close down. 


London,.—ELEcTRICIANS Waces.—A settlement of the 
dispute between the L.C.C. and its electrical workera was arrived at 
early this week, at a conference between the Highwaya Committee 
and the London District Committee of the E.T.U. It is claimed 
that an average of 2d. per day less than the average district rate 
has been paid by the L.C.C. for the last month. 


Mullingar.— ELECTRIC Licht PROPOSALS.— The Town 
Commissioners have directed the Clerk to communicate with local 
firms who might be willing to submit proposals for the installa- 
tion of public electric lighting, ae 
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New Zealand.—H ybno-EnLkcTRIC Sch EME. — The Muni- 
cipal Council at New Plymouth has supplied the following 
particulars of proposed extensive additions to the local hydro- 
electric scheme: 

The completed scheme provides for an intake on the Waiwakaiho 
River and the conveyance of the water up to a maximum of 200 
cb. ft. per second by means of a tunnel into the valley of the 
Mangamahoe Stream. 

The construction of a weir across the Waiwakaiho River at 
the intake to the tunnel for the purpose of raising the head of 
water at the tunnel. 

The building of a dam across the Mangamahoe Stream, to 
impound the waters of the Mangamahoe, and also the Waiwakaiho, 
in a storage reservoir having an area of 95 acres, and a capacity of 
50,000,000 ob. ft., with a 15 ft. draw-off. 

The building of two embankments on the south side of the pro- 
posed reservoir to prevent the water overflowing the adjacent lands, 

The construction of a second tunnel to convey the water from 
the storage reservoir to the forebay overlooking the power house. 
The construction of a forebay or surge chamber, also the laying of 
three penstock pipes 5 ft. internal diameter supported on concrete 
cradles, together with all necessary expansion joints, anchors, &o., 
also the conveyance of the water from the termination of the 5-ft. 
penstock pipes by branch pipes to the various unite at the power 
house. 

The units when the full power of the station is in use will be 
as follows:—Two of 1,000 H.P., two of 1,500 H.P., and.two of 
2,000 H.P. 

The construction of a new power house consisting of generator 
floor, switchboard platform, workshop, shift room, telephone 
office, together with tail race to link up with the existing tail 
race and enlargementa of the latter. 

The estimated cost of the complete scheme is £233,308, excluding 
present works, transmission, and reticulation, the capital oost of 
which to date is £87,500. 

It ia not intended to proceed with the whole of the scheme at 
present, but work to the value of £112,000 is to be carried out. 
The complete scheme will be sufficient to meet the needs of the 
provincial district of Taranaki for many years.—Jieuter's Trade 
Ser vice (Wellington). 


North - East Lancashire, — ELECTRICITY | DISTRICT.— 
Burnley and other authorities in North-East Lancashire have 
decided to appeal against their inclusion in the mid-Lancasbire 
district, under the electrical supply scheme. They consider the 
supply of electricity in the area would be more economically and 
efficiently controlled by an authority having jurisdiction in North- 
East Lancashire only, instead of one running from Colne to 
Blackpool. 


Price Increases.— It is proposed to increase the charges 
for electricity at Huddersfield, and also in the Twickenham and 


Teddington district. 


Rawtenstall.— ELECTRICITY DISTRIOr.— The Corporation 
has passed the following resolutions :—(1) That having regard to 
the serious financial responsibility which would be involved, thia 
Corporation protests to the Minister of Transport against the 
proposal that the said Minister should erect a generating station 
on the south bank of the River Ribble at Preston. ; 

(2) That this Corporation strongly objects to being includel in 
the proposed mid-Lancashire electricity district on the ground that 
the supply of electricity in this borough can be more economically 
and efficiently controlled by an authority having jurisdiction in 
North-East Lancashire only. 


South Africa.—Simons TowN.— Sanction to the pro- 
posed expenditure of £10,000 on the electricity undertaking is to 
be asked for next week. 


Warrington.—Loan SaNcrioNED.—The Town Council 
has received the sanction of the Ministry of Health to borrow 
£130,000 and £34,892 for the purposes of the electricity under- 
taking. 

—————— 


TRAMWAY AND RAILWAY NOTES. 


Burnley.—BaN ow OvknRTIME.— The town was again 
without a service of cars on Sunday, August 22nd, owing to the 
embergo on overtime imposed by the Engineers' Association. 
There was a conference between the parties on August 21sf, but it 
was without successful resulta, 


: | 
Cardiff.— STRIKE.— On Monday, August 16th, 300 
employés of the Corporation tramway repair department ceased 
Work in consequence of the Corporation's-refusal to grant them 
the district builders’ rate of 28. 1d. per hour. The majority of the 
employés in other municipal departments ceased work in sympathy. 
W station was kept running by means of voluntary 


Dublin.— ProposeD Fare IwcREaSE.— The Dublin 
bas (Electric) Tramways Co. (1896), Ltd., has applied to the 
mister of Transport for an order under the Tram ways (Temporary 
ücrease of Charges) Act, 1920, authorising an increase in the 
maximum fares chargeable on the system, which covers the whole 


of Dublin, and parts of Rathfor, Rathmines, and Pembroke. 
Apparently, the long-distance routes—to Kingstown and Howth— 
are not to be included. The areas included have at present Id. 
and 2d. fares, and the proposed revised charges are to be lid, 
and 3d. The lid. fare to apply as a maximum from any of the 
city termini to the city boundaries as existing in 1897. Ix 


. Glasgow.—SrRIKE.— The 24-hours’ strike against the 
increases of rent sanctioned by the Rent Act, began on the 23rd 
inst., and the city seemed almost tramless. On most of the usual 
routes the ordinary services were suspended, and the few that were 
kept going were irregularly served. Beyond the absence of tram- 
cars, there was little sign that astrike was in progress, other trades 
being opposed to it. 

Edinburgh was also without a tramway service. e 


P 


Hull.—Yxan's WORK ING.— The working of the tramways 
during the past year has resulted in a loss of £9,646. 


Japan, — Ramway  ELEOTBIFICATION. — The Banshu 
Hydro-Electric Railway Co. is going to extend its line a distance 
of seven miles from Shingu, Ibo distriot, Banahu, to Yamasaki, Shiso 
district, in the same province. The work is estimated to oost 
1,250,000 yen. 

In connection with the scheme for the electrifloation of railways 
in Japan, it is proposed to build a power station at Ojiya, on the 
Shinano river, capable of producing 250,000 H.P., at a cost of about 
100,000,000 yen. The project is to be laid before the present extra- 
ome. session of the Diet for approval.—Reuter’s Trade Service 

okio). 

MONO-RAIL SYSTEM. Traffic congestion in the streets of Tokio 
has led a number of business men to approach the Government for 
permission to build an electric mono-rail line over the rivers. and 
canals, The scheme proposes to use cars accommodating 50 
passengers, and the average speed is put at 25 miles per hour. A 
company is to be formed with & capital of $7,500,000, and the 
estimated cost of the undertaking is $815,000 per mile. 


Leeds,—TRaAMwAY Losses.—The Corporation tramways 
are atill running at a loss, though this is less than in the early part 
of the year. The average deficit per day during July is recorded 
to have been £158, as against an average of £228 during the 
four months April-July. The receipts per car-mile during the 
period of the July report were 24'l0d., with an expenditure of 
25˙45d., so that the total deficit during the month was £4,418. The 
receipts were higher by £12,001, in consequence of the increase 
of fares, than during the corresponding month last year, but the 
increase has not met the inoreated expenditure. : There was a 
decrease in the number of tickets used since the increase in fares, 
especially for short distances. 


Liverpool—Work ror Ex-SkBvicE Men.—Liverpool 
Tramways Committee contemplates building a carriage works to 
find work for unemployed ex-Service men.— she Times. 


London.— NR] ThRAiNs.— Within the next three weeks 
the first of the new trains, with extra doors to allow quick filling 
and emptying, will be run on the District Railway, and about 
another dozen will be introduced by the winter. 

CHEAP M1p-Day FARES.—The concession granted by the L. C. C. 
to tramway passengers during the slack period of the day, a 
maximum of 2d. for any distance, is under consideration for with- 
drawal. Although this concession has proved satisfactory to the 
L.C.C., the omnibus companies regard it as detrimental to their 
interests, and offer to charge only Id. for 6 mile if it is withdrawn. 
A resolution embodying this suggestion was submitted to the 
Council by the Highways Committee, but was rejected by the 
Council at a special meeting on Tuesday last. 


Nelson. — WAGES SETTLEMENT.—A settlement has been 
reached in the wages dispute, which threatened to cause the tram- 
way workers of Nelson and Colne to cease work. The lucal 
Tramways Committee has decided to adopt Grade I. scale of jd. 
per hour increase. 


New Zealand.—Coat SnHoRTAGE.—O wing to the coal 
shortage, brought about by the waterside men's dispute, 
Wellington is practically in darkness, and no tramcars are running. 


Rawtenstall.—ExTENSIONS, &0.—The Town Council, on 
August 19th, resolved that the plan be approved of the new tramcar 
shed to be erected on Longholme Meadow and relaying of the 
tramway track to be laid out on Bacup road; also resolved that 
the estimate of Messrs. Hadfields, Ltd., Sheffield, be accepted for 
the laying of the tramway track, and that of Messrs. Lambourne 
and Co., Ltd., steel constructing engineers and contractors, Open- 
shaw, Manchester, for the builder's work. It was further resolved 
that application be made to the Ministry of Transport for permia- 
sion to borrow £2,690 for laying tramway track, £11,750 for the 
erection of the building, and £30,000 for the purchase of eight ne 
tramcars already ordered. 


Southampton.—STRIKE SETTLED.— The strike of tram- 
way workers, which lasted nine days, was settled on Monday 
The Town Council agreed to submit the case of the conductor who 
was dismissed, to a joint industrial council. s 


Sunderland.— VEAR'S WORKING.—There is a net balance 
of £26,000 on the working of the tramways during the past year. 


. Altogether a sum of £77,000 has been contributed to the relief of 


the rates. i 
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TELEGRAPH AND TELEPHONE NOTES. 


Automatic Telephones.—Preparations are being made 
to introduce an automatio telephone system at Fleetwood, The 
work is expected to be completed by February next. 


Brazil.—New TELEPHONE System.—The Board of 
Trade Department of Overseas Trade informs us that information 
has been received from the British Chamber of Commerce of Sao 
Paulo and Southern Brazil to the effect that it is proposed by the 
Government of ihe State of Alagoas to install a complete telephone 
system, and it is suggested that interested firms should send their 
répresentatives to Alagoas to study the requirements on the spot, 
unless, of course, they have agents in that district. The contract 
excludes the city of Maceio, and the concessionaires must undertake 
to connect at least 12 municipalities within two years after the 
signing of the contract, and the remaining municipalities within a 
further period of two years. The maximum time for the conoes- 
sion to run is 25 years, The Governor is empowered to permit the 
concessionaries to utilise waterfalls for the furnishing of electric 
energy, and to concede to them the necessary importation of 
material free of duty. Before becoming ‘effective, any contract 
must be submitted to the State Legislature for approval and 
sanction. The official decree (in Portuguese) may be seen by 
interested parties on application to the Department (Room 48 ; 
Captain Vandeleur). 


Colombia.—WrRELESsS TELEGRAPHY.—In March, 1919, 
the Colombian Government contracted with Marooni's Wireless 
Telegraph Co., Ltd., for the construction of a large wireless station 
atiBogota, and this has now been followed by an additional contract 
for the construction of a similar station near Barranquilla. At 
present the latter place is suffering badly from lack of cable 
accommodation, notwithstanding that it is Colombia's chief port 
of entry, and the distributing point for a large portion of the 
interior. There is, for instance, no direct service to Colon, 

in order to make connection with the cables of the 
Central and South American Cable Co. to New York and London, 
All messages for Colon must be transmitted ria Bogota to Buena- 
ventura, where there is a cable station. This means that the 
messages must be sent over approximately 2.000 miles of single 
wires in the rough interior of the oountry, and they are often 
delayed for more than a week. According to an American com- 
siding report, plans are being made also to improve the cable 
service, 


Combined Wire aud Wireless Telephony.—Business 
messages between the London offices of a commercial firm and a 
nger-carrying aeroplane owned by the firm on its way to 
rance, were exchanged on Thursday last week by a combination 
of the ordinary and wireless telephones, According to The Times, 
after the machine had flown away from Oroydon aerodrome, it was 
found to be urgent to convey some special instructions to the pilot. 
The Air Ministry was communicated with and assisted in connecting 
the firm's office telephone with the wireless installation at 
Oroydon, and spoken communication was obtained by the combined 
telephones. At one point in the conversation, communication was 
interrupted at the telephone exchange, and was restored again in 
the ordinary way after conversation with the operator there. 


Germany,— WIRELESS TELEGRAPHY.— Negotiations have 
taken place in Berlin with regard to the restoration of direct 
wireless communication with America for private traffic, but until 
& state of peace is established, says The Times, the traffic will, as 
hitherto, be dealt with by the American naval station. 

CABLE PROPAGANDA.—The Imperial Ministry of Posts announces 
that an agreement has been negotiated with the (American) Hearat 
newspaper combination, and also with another American group. 
d Es promote the development of German international 
cable traffic, 


Ireland. — WIRELESS Station BURNED. — The coast- 
guard station at Browhead (Oo. Cork), which was also a Lloyd's 
signal station, and which was raided less than a fortnight ago, 
was burned to the ground on the night of August 20th by armed 
men, who carried off a quantity of stores. 

Sinn Feiners added to their wireless equipment by a raid on 
Dunfanaghy (Co. Donegal) post-office, on August 18th, when they 
took away telegraph and telephone inatruments and a wireless set. 

Several wireless: stations on the Irish coast have been attacked 
in the past fortnight, and damage caused to them. In some places 
inland, wireless stations have been got iuto operation at military 
oentres so as to control news when ordinary telegraph and tele- 
phone lines are destroyed. 

Jamaica.—TELEPHONE EXTENSIONS, — The telephone 
system is, for the most part, confined to Kingston, and although 
the Governor of the Island has recently suggested to the Council 
the desirability of an expert investigation with a view to'extending 
the system to the whole island, he did not succeed in achieving his 
object. The present equipment comprises some 600 instruments 
and 400 miles of double wire, and is of American make, An 
American commercial report recommends American firms *o 
approach the Council on the question of extending the system. 


Japan.— Naval WIRELESS.— The J apanese Navy will no 
longer depend upon wireless telegraphy, says the Wireless World, 
the perfection of wireless telephony having induced the Ministry of 
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New Cable, —Da1BREN-NAGABAKI.——-À new cable 


is to be laid between Dairen and Nagasaki, the route along. 


side of the South Manchurian Railway. Acoording to an American 
Consular report, the Japanese Government will provide and lay the 
cable, and bear the expenses of upkeep, but the cost of laying will 
be borne by the railway company, the Japanese Government paying 
7 per cent. per annum on this cost, so long as the Government con- 
tinues to use the cable. The total cost is put at $1,350,000. All 
the materials have been orderes in England, for delivery by 
November, 1920, and the work is due for completion in March, 
1921. 


Telegraph Service.— WiRELES8 SERVICES. The only 
public wireless services at present in operation to Continental 
countries are those of Spain, Norway, Denmark, and Sweden, 
stated Mr. Illingworth in Parliament last week. The question of 
providing similar services to other Continental countries, including 
France, is under consideration. 

INCREASED RATES.—The advance in telegraph rates to Id. per 
word with a minimum charge of 1s. will come into operation 
on Wednesday next. 


West Indies, —CasLe DegLays.— Telegraphic com- 
munication, during and since the war, has been in a chaotic con- 
dition in most parts of the world, but nowhere has it been worse 
than in the West Indies. Recently messages to the Islands could 
only be accepted at sender's risk, and subject to heavy delay. 
Govetnment-owned and worked wireless stations, erected for war 
purposes, endeavoured to conduct a commercial service unsuocess- 
fully, and such a result, under the circumstances, can only be 
regarded as natural. The whole telegraphic system is in need of 
overhauling. In this connection, various resolutions were passed 
by the Chambers of Commerce in the West Indies, and the Ninth 
Congress of Chambers of Commeroe of the British Empire hada 
resolution on its agenda for the gathering at Ottawa. Tbe 
opportunity should also be taken to free the West Indian tele- 
graphic systems from foreign control, 


Wireless Station Closed.—An Admiralty notice to 
mariners states that the Lizard wireless direction-finding station 
has been temporarily closed, and mariners are warned that the 
station will be out of action until further notice. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parenthesis at the end of the paraerapk indicates 
the issue of the ELECTRICAL REVIEW, in whioh 
Notice" appeared.) 


OPEN. 


Austraila, — Commonwealth Government. November 
24th. Protected cable terminals and cable distribution boxes. 
Specifications &o., will be available at Australia House, Strand 
W.C.— Reuter: Trade Service. (Brisbane). 


ViCTOBIA.— October 20th. Viotorian State Rivers and Water 
Supply Commission. Two 1,600-B.H.P. steam turbines, with 
mechanical reduction gearing and condensing plant.— Nesters 
Trade Service (Melbourne). 


Birmingham. — September 1st. Salvage Committee. 
Two 100-KW., 440-v., D.C., compound-wound, steam-driven gen · 
erating sets, complete with surface condenser and switchboard. 
(July 30th.) 


Bolton.—September 16th. Electricity Department, One 
12,000-Kw. turbo-alternator. (August 20.) | 


Bradford, — September 9th. Electricity Committee 
Contract R. 159. No. 4 boiler house and equipment, including 
buildings, water-tube boilers, economisers, induced-draught plant 
feed pumps, coal-handling plant and piping systems. (August 


Croydon. — September 8th. Tramways Department. 
Supply and installation of a new feeder cable. (August 13th.) 


Edinburgh.—September 6th. Electricity Department. 
Converting plant for Portobello generating station and sub-station. 
Specification No. 26. (August 6th.) l 


September 7th. Corporation. Electric lighting installation o 
the Public Health Offices, Johnstone Terrace. Plans at Engineer 
Office, Dewar Place. 


India, — Acra. — October 22nd. Municipal Board. 
Complete generating plant, comprising : four Diesel engines ant 
H.T. alternators; H.T. and L.T. switchgear, transformers an miles 
station equipment; 15 miles underground H.T. cables, 28 sat. 
overhead L.T. three-phase mains and street lighting equipm 
complete with all accessories. (August 20th.) 


Langho (near Blackburn).— September 15th. Manche e 
Board of Guardians. Replating a battery of accumulators 
cells), at the Epileptic Colony, for the Manchester Union. 
particulars from Medical Superintendent at the Colony. 
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London.—St. Panoras.—September 14th. Electricity 
ment. Two water-tube boilers, each of 40,000 Ib. per hour 
evaporation. (See this issue.) 


Macclesfield. — September 18th. Cheshire County 
ye Supply of electrical goods. Mr. W. F. Tingay, Parkside 
um, 


Manchester. — August 30th. Electricity Committee. 
Barton power station : 33,000-volt, 3-phase trunk feeders (26 miles), 
pilot cables (104 miles), telephone cables (19 miles). Specification 
B. 7. (August 6th.) 

ber 2nd. Markets Committee. Pumps, motors and fittings, 
for Smithfield and Elm Street cold stores. Specifications, &c., from 
General Superintendent, Markets Department, Town Hall. 

September lith. Corporation Tramway Committee. Steel 
girders, tramway rails, permanent way specia! track work. Mr. J. M. 
McElroy, General Manager, 55, Piccadilly, Manchester. 

September 20th. Electricity Committee. Six 33,000-volt, 19,500 
K.V.A., 3-phase static transformers, house service and testing trans- 
formers. (August 6th.) 


Merthyr Tydfil.—September 6th. Electrical fittings for 
six months for the Board of Guardians. Mr. F. T. James, Olerk. 
Hiph Street. 


Nuneaton.—September 20th. Electricity Department. 
T m. L.T. switchgear, connecting cables and accessories. (August 


South Africa.—JOHANNESBURG.—September 6th. Gas 


and Electric Supply Department. Class A. One or more light 
electric passenger vehicles. Class B. One or more light electric 
delivery vehicles. (August 13th.) 


Stockton-on-Tees.— August 30th. District Fund, Gas 
and Electricity Committees. Articles and stores for six months. 
(August 13th.) 


Uganda.—December 20th. Government of the Uganda 
Protectorate. Tenders invited for a concession of a portion of the 
Ripon Falls of the Nile. See this column in our issue of July 30th. 


Waithagmstow.—September 8th. Urban District Council 
Electricity Department. Two water-tube boilers and economisers ; 
one 5,000-Kw. turbo-alternator and condensing plant; one 1, 500-Kw. 
and one 1,000-Kw. rotary or motor converters; one natural- 
draught cooling tower; E. H. T. and I.T. switchgear ; E.H.T. cables. 
(August 13th.) )) | 


Warrington.—September 7th. Electricity and Tramways 
Committee. Surface condensing plant. (August 6th.) 


West Ham.—September 9th. Board of Guardians. 
Electrical fittings for six months. Mr, T. Smith, Clerk to the 
Guardians, Union Road, Leytonstone, E. 11. 


~ 


CLOSED. 


Bridgwater.—Town Council :— 
H. West & Son, Electric light installation, Municipal Buildings, 4485. 


Colchester.—Board of Guardians:— _ 
Trusiove, Ld., Electric light installation at the Infirmary, £66. 


Government Contracts — The following Government 
contracts have been placed during July, 1920 :— 


ADMIRALTY (CONTRACT AND Purcuasg DEPARTMENT). 


Electric cables.—Johnson & Phillips, Ltd. 
Internal electric lighting and power wiring.—Foot & Milne. 
Lampholders.—Edison Swan Electric Co., Ltd., W. McGeoch & Co., Ltd., C. 
H. Parsons, Ltd., Rainsford & Lynes, Ltd. 
Electric navigation and fishing lanterns.—Troup, Curtis & Co., Ltd. 
Electric radiators.—General Electric Co., Ltd. 
Carbon rods.—Morgan Crucible Co., Ltd. : 
Equipment for dealing with turbine blading.—]. Brown & Co., Ltd. 
; ; WAR OrFFICS. 
Electric cells.—Siemens Bros., Ltd. 
Magaeto spares.—Lucas Electrical Co. 


Post OFFICE. 


Protective F Telephone Manufacturing Co., Ltd., British 
L. M. Ericsson Manufacturing Co., Ltd., Phonix Tefephone and Electric 
Works, Ltd., Western Electric Co., Ltd. 

Telegraph apparatus. — Siemens Bros. & Co., I. td. 

Telephone apparatus.—British L. M. Ericsson Manufacturing Co., Ltd., Peel- 

nner Telephone Works, Ltd., Phaenix Telephone and Electric Works, 
Ltd., Siemens Bros. & Co., Ltd., Sterling Telephone & Electric Co., Ltd., 
Western Electric Co., Ltd. 

Testing apparatus.—British L. M. Ericsson Manufacturing Co., Ltd., Inter- 
national Electric Co., Ltd. 

Battery boxes.—W. Duncan, Tucker & Sons, Ltd. 

Submarine cable.—Telegraph Construction & Maintenance Co., Ltd. 

Telegraph and telephone cable.— British Insulated & Helsby Cables, Ltd., John- 
son & Phillips, Ltd., London Eiectric Wire Co. & Smiths, Ltd., Macintosh 
Cable Co., Ltd., Pirelli General Cable Works, Ltd., Union Cable Co., Ltd., 
Western Electric Co. 

Distribution cases.—H. White & Co., Ltd. 

peti ana cover.—W. Duncan, Tucker & Sons, Ltd. 

Joint box castings.—Falkirk Iron Co., Ltd., Finedon Foundry Co., McDowall, 
Steven & Co., Ltd. l 

Compound.—Dussek Bros. & Co., Ltd. 

Conduit.—Brotherton Ediswan Tubes & Conduits, Ltd. 

Cords for ig) ype EE pa Electric Wire Co. & Smithe, Ltd., Phoenix 
Telephone & Electric Works, Ltd. 


Ducts.—Albion Clay Co., Ltd., Doulton Iron Co., Ltd., Hepworth Iten Co., 
Ltd., J. Oakes & Co. 

Electric light fittings.—Edieon Swan Electric Co., Ltd. 

Telegraph ironwork.—Baylise Jones & Bayliss, Ltd., Bullers, Led., C. Richards 
& Sons, Ltd. 

Electric hand lamps.— Benjamin Blectric, Ltd. 

Jointing sleeves.—C. M. Powell Bros. 

Lead tube.—T. & W. Farmiloe, Ltd. 

Insulated bronze wire.—]ohnson & Phillips, Ltd. 

Enamelled and silk covered copper wire.—British Insulated & Helsby Cables, 
Ltd. 

Leclanche rod zincs.—Eyre Smelting Co., Ltd., Siemens Bros. & Co., Ltd. 

Laying conduits, &c.—Paisley-Greenock (Section 1): Casey & Darragh, Ltd. 
(Section II): Westminster Public Works, Ltd. Amersham and  Huli- 
Grimsby: Hodge Bros. (Contractors), Ltd. City of London, Gerrard-East 
Junction, London-Bristol-Newport (S. Midland, Section VII and Section 
VIII): J. Mowlem & Co., Ltd. Chester-Hawarden : A. R. Cleghorn. 

Manufacture, supply, drawing-in and jointing cable.—Hop-Victoria Junction : 
W. T. Henley's Telegraph Works, Ltd. Greenwich-East Junction: Western 
Electric Co., Ltd. London-Southampton (Guildford-Southampton) Section : 
Siemens Bros. & Co., Ltd. 
Posting box band conveyor.—Glasgow H.P.O.: G. Robson & Co. Sub- 
contractors for motor and ering: switch: Veritys, Ltd. t 
Power plant.—Leicester Telephonic Repeater Station: Western Electric Co,, 
Ltd. Subcontractors for batteries: Pritchett & Gold & E. P. S. Co., Ltd. 
For charging machines: Electric Construction Co., Ltd. : 

Repairing battery.—Central (London) Telephone Exchange: Chloride Electric 
Storage Co., Ltd. Stockport Telephone Exchange: Tudor Accumulator Co., 
Ltd. 


Telephone exchange equipment.—Birmingham (East) and Stratford : Western 
lectric Co., Ltd. Sub-contractors for charging machines: Crompton & 
Co., Ltd. For batteries: Tudor Accumulator Co., Ltd. East (London) and 
Wembley: Western Electric Co., Ltd. Sub-contractors for batteries: 
Chloride Electric Storage Co., Ltd. For charging machines: Electric Con- 
struction Co., Ltd. Lee Green and Liverpool (Bank): Western Electric 
Co., Ltd. Glasgow (Central) and Dundee: Peel-Conner Telephone Works, 
Ltd. Sub-contractors for batteries: D. P. Battery Co. For charging ma- 
chines: Crompton & Co., Ltd. Weymouth: Siemens Bros. & Co., Ltd. 
Sub-contractors for batteries: Hart Accumulator Co., Ltd. For charging 
machines: English Electric Co., Ltd. Hamilton, Winchester and Ascot: 
Siemens Bros. & Co., Ltd. Sub-contractors for batteries: Pritchett & Gold 
E.P.S. Co., Ltd. For charging machines: English Electric Co., Ltd. Balls- 
bridge (Dublin): Siemens Bros. & Co., Ltd. Sub-contractors for batteries: 
Tudor Accumulator Co., Ltd. For charging machines: English Electric 

Co., Ltd. 

Inpia Orricg : Stors DEPARTMENT. 


Ringing apparatus.—Western Electric Co., Ltd. 

Batteries, &c.—Siemens Bros. & Co., Ltd. 

Fuse boxes.—Callender's Cable & Construction Co., Ltd. 

Cable.—Callender’s Cable & Construction Co., Ltd., W. T. Glover & Co., Ltd., 
Siemens Bros. & Co., Ltd., Union Cable Co. 

Artificial Cable.—Telegraph Condenser Co., Ltd. 

Crucibles.—Morgan Crucible Co., Ltd. 

Cubicles.—Ferguson, Pailin, Ltd. 

Generating sets.—Lancashire Dynamo & Motor Co., Ltd. 

Lam : eneral Electric Co., Ltd., J. Lucas, Ltd., Rownson, Drew & Clydes- 
ale. 

Searchlight parts.—Chance Bros. & Co., Ltd. 

Unit switch.—Erskine Heap & Co., Ltd. 3 

Transformers.—British Electric Transformer, Ltd. 

Wheatstone receivers.—Elliott Bros., Ltd. 

Copper wire.—T. Bolton & Sons, Ltd. 


Crown AGENTS FOR THE COLONIES. 


Electric tuve crane.—Stothert & Pitt, Ltd. 
Electric light fittíngs.—]. Stone & Co., Ltd. 

Motors and switchgear.—British Thomson-Houston Co., Ltd. 

Telegraph switchboards, &c.—British L. M. Ericsson Manufacturing Co., Ltd. 


Telephone material.—Western Electric Co., Ltd. : 


Telegraph line matgrial.—Bullers, Ltd., Siemens Bros. & Co., Ltd. 
Telephones.—British L. M. Ericsson Manufacturing Co., Ltd. 
Telephone line material.—Bullers, Ltd. 
Copper wire, &c.—Shropshire Iron Co., Ltd. 

. copper wire, &c.—Shropshire Iron Co., Ltd. 
Galvanised iron wire.—Shropshire Iron Co., Ltd. 


i H.M. Orricz or Wonks. 


Engineering services.—Epsom Ministry of Pensions, storage battery: Premier 
Accumulator Co., Ltd. French Institute, South Kensington, electric wiring : 
Alpha Manufacturing Co.. Ltd. Manchester Ministry of Pensions, electric 
lift: Marryat & Scott, Ltd. 


Boarp or PusLic Works, DUBLIN. 


' Now public offices, Dublin, electric lifts: Gimson & Co., Ltd. Electric light- 


ing: V. G. Middleton & Co. 


Stirling.—Town Council :— 


Electric dightins, Shiplaugh houses, W. & T. Marshall & Lockhart and 
Macnab, 21, 629. 


FORTHCOMING EVENT. 


Machine Tools & Engineering Exhibition at Olympia, W. 14.—Saturday 
September 4th to Saturday, September 25th. 


NOTES. 


Electrical Research Association. — The Electrical 
Research Committee is about to be registered at the Board of Trade 
as an Association with the object of promoting research work in 
the electrical and allied trades, and with power to establish 
laboratories and carry on experiments to that end. The Committee 
was established in 1917 to take over all investigations initiated by 
the LE.E. and the B.E.A.M.A. A research scheme has been 
approved by the Department of Scientific and Industrial Research, 
which department will make grants when registration bas been 
completed ; this should add scope and value to the Association. 


Appointments Vacant, — Overhead linesman (84s.) for 
the Burton-on-Trent Corporation electricity and tramways depart- 
ment; foreman telephone linesman (£250 + £30 + 20 per cent.) 
for the Government of Fiji ; junior shift engineer for the Borough 
of Bt. Marylebone electricity department, See our advertisement 
pages to-day. 
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portable Electric Drilf.— One of the latest developments 


of post-war activities in shipbuilding has been the perfecting of a 


` wpecial device for countersinking ship plates. Button-head rivets 


on the bottom of vessels tend .to retard the speed of ships ; they 
also pick up obstructions such as sea weed, &o. ; consequently, the 
order went forth that these rivet heads should be countersunk, 80 
that the surface would be perfectly flat, making a rustproof and 
airtight joint. The machine designed for countersinking is 22 1n. 
long, weighs 125 lb, and takes direct current at 220 volts. Its 
maximum speed is 125 R. P. M. It will countersink holes up to lin. in 
diameter. It is claimed that a j-in. hole can be countersunk in 
7 seconds. In operation the plates are laid out on the floor. and in 
this position it is a simple matter to pass the buggy, on which the 
drill is mounted, from one hole to another as the work progresses. 
American Machinist. 


Kinema Eye-stralp.— The Joint Committee appointed by 
the Illuminating Engineering Society, on which the kinematograph 
industry, the Council of British Ophthalmologists, and the 
Physiological Society were represented, and to which several L.C.C. 
officers gave assistance, recently presented its report on eye-strain 
in kinematograph theatres to the L.C.C. Undue proximity of seats 
to the screen, which causes fatigue due to the upward tilt of the 
eyes, is the chief point dealt with. It is suggested that the " angle 
of elevation " of vision to the top edge of the pictures shculd not 
exceed 35; a limit is also set to the lateral angles of view to the 
side edges of the pictures. Other questions considered include the 
effect of flicker and defects of film and projecting apparatus. It is 
explained that by suitable distribution of diffused light, sufficient 
artificial illumination can be provided during the performance 
without detriment to the appearance of the picture. 


Fatalities. — Whilst engaged in repair work on the signal 
lines alongside the Manchester-Bury electric railway, on the 19th 
inst., Walter Eckerley, aged 20 years, received a shock in con- 
sequence of a signal wire coming in contact with the electric 
line. He was severely burned all over the body, and died the same 
evening. 

At an inquest, last week, on George Fletcher (62), of Halifax, for 
the past 43 years a railway telegraph wireman, a verdict of 
“ Accidental death " was returned. He died from injuries received 
whilst soldering a connection to an earth wire, a train of trucks 
passing over his leg. He had no look-out man at the time, though 
he had had one the previous day. 

A public inquiry was held, on Friday, in the Jueticiary Build- 
ings, Glasgow, regarding the death of Duncan Wilson Hardie, 
electrician, 2, Firpark Terrace, Govan. Hardie, a son of the late 
Mr. Keir Hardie, had been reading a meter in the engine-room at 
Port Dundas electric power station, on May 13th, when an 
explosion occurred and blew out the meter. Hardie was severely 
burned about the face, and was removed to hospital, but died on 
May 31st. A formal verdict was returned. 


Induction Frequency Changers.— With reference to our 
note under the above heading, on page 215 of our last issue, Captain 
William P. Durtnal points out that the system of frequency 
changing or variable frequency generation, as described, is the 
subject of his American patent No. 1,098,345, dated May 26th, 
1914, and resulted from experiments in the development of his 
well-known Paragon poly phase A.C. power transmission system 


for ship propulsion, rail way traction, and other industrial applica- 
tions of thermo electrical energy. 


Meteorological Forecasts.— The Air Ministry, in an 
official Notice to Airmen, issued on Aug ust 19th, details innovations 
recently introduced in the dissemination of meteorological statistics 
and forecasts by wireless telegraphy for the use of aircraft. 
According to The Times, reports are issued from the Croydon 
aerodrome on a 900-metre continuous wave each day, including 
Sundays, at hourly intervals between 7.35 am. (G.M.T.) and 
4.36 p.m., the data in each consisting of observations made 35 
minutes previously at the following places :—Felixstowe, Croydor, 
Biggin Hill, Lympne, Beachy Head, Dungeness, and Botley Hill 
(North Downs), Inaddition tothe usual information, the messages 
now include the direction and speed of the low clouds, the character 
of the sea-swell, and the visibility towards the sea as distinguished 
from that over the land, the latter important feature being observed 
at various points along the Channel coast. A statement is also 
added regarding the conditions prevailing on the North Downs as 
viewed from Biggin Hill, while at 8.35 a m. the complete resulta 
of a pilot-balloon ascent at Croydon or Lympne are appended when- 
ever available.. Every statement is suffixed by the latest Meteoro- 
logical Office eatimate of the probable weather during the remaining 


hours of daylight. Reports of a similar character are also issued 


on the same wave-length from Le Bourget seven times daily, the 
observations transmitted in this case being derived from St. Ingle- 
vert, Abbeville, Maubeuge, Havre, and Le Bourget. 


The E.T.U. and the "Daily Herald.’—The Electrical 
Trades Union, apparently anxious to render the Daily Herald 
independent of Bolshevik subsidies, has decided by a ballot vote to 
invest £3,000 in the 7/eraíd. 

In a message of July 30th from M. Chicherin (the Bolshevik 
Foreign Minister) to M. Litvinoff, the former said: —" If you have 
not enough ready money for the subsidy to the //erald, tell him at 
any rate the subsidy will be paid by those who have authority to 
organise the financing of our institutions abroad.“ 

. The editor, Mr. Lansbury, states that he has not received any 


3 from the Bolsheviks; but which Bolsheviks does he 
mean i 


The E.T.U. and the Housing 'Problem.— Wer have 
received from the Electrical Trades Union, No. If Branch, 
Plymouth, a copy of an admirable letter addressed to the members 
of the local Housing of the Working Class Committee. The letter 
urges that electricity be installed in all the houses that ate being built 
on the estates at Mount Gold and North Prospeot; that all roads 
and avenues, &c., be illuminated by electricity; and .that the 
Committee authorise the installation of electricity in all houses 
ar d flats under its control. 

In support of the application, it is pointed out that the medical 
profession affords ample evidence that for general sanitation elec- 
tricity fills a very important position, helping materially to lessen 
the inroads of disease, aggravated by an overbeated and impure 
atmosphere. It is regarded as a scandal that whilst every 
endeavour is made to install electricity in hospitals, public 
buildings, &c., for hygienic purposes, very little progress has been 
made at Plymouth towards obtaining this benefit in the people's 
homes, Further, houses fitted with electricity for illuminating 
and cooking only require renovating every 10 years; with gas 
they require renovating every two years, and the original outlay is 
recovered in a few years on this item alone. Chimneys, grates, &c , 
can be abolished, resulting in increased cubic capacity of rooms, 
and a great saving can be effected in the erection of houses. Last, 
but not least, the cause of mothers and housewives is pleaded, for 
electricity supply without any doubt will reduce to a considerable 
extent the drudgeries of those who have to toil an untold number 
of hours. The Electrical Trades Union is prepared to assist the 
Housing Committee to the utmost of ite power. 

The president (Mr. R. A. Savage), and secretary (Mr. W. J. 
Edmonds), are to be congratulated on their timely action, to which 
we wish all success. 


Prize Competition.—We have received from the Associa- 
tion of Engineer-Electriciane trained at the Institut Electro- 


technique Montefiore, Liége, particulars of the international prise 


competition known as the Fondation George Montefiore. This is a 
triennial event, and the present competition is that which should 
have taken place in 1917, if circumstances had permitted of it; it 
will be decided in 1921. The subject is the best original work 
dealing with the scientific advance and progress in the technical 
applications of electricity in all domains. The jury consists of 10 
engineer-electricians, five of whom are Belgian and five foreigners. 
The total amount of the prize money is 20,000 fr. The essays must 
be received not later than April 30th, 1921, by M. le Secrétaire- 
Archiviste de la Fondation George Montefiore, Rus Saint-Gilles, 
31, Liége, Belgium, from whom particulars as to the conditions to 
be observed cau beobtained. A few copies of these perticulars are 
in our hands, and will be forwarded to applicants. ` 


National Federation of Professional, &c., Workers.— 
The August issue of Contact, the journal of the National Associs- 
tion of Supervising Electricians, contains the draft constitution 
(as amended) of the National Federation of Professional, Technical, 
Administrative, and Supervising Workers, After stating the objects 
of the Federation, it gives particulars of the administrative organ- 
sation, annual fees, &c. A list of the Associations which have 
already joined the Federation is also given ; it includes the 
N. A. S. E, the Association of Engineering and Shipbuilding 
Draughtsmen, the Electricity Supply Commercial Association, and 
nine other bodies. 


Radium by the Gramme.—The day has passed when 
the milligramme was the only unit used for measuring quantities 
of radium salts. The world's available supplies are steadily mount- 
ing up. For example. the tota] radium production up to 1920 by 
the Standard Chemical Co, (Pittsburg, Pa.) is stated to amount to 
50 grammes of radium element, with a present aapa at the rate 
of 18 grammes per year. The world's total available supply pro- 
duced since the discovery of radium by Mme. Curie in 18%% 18 
estimated at about 120 grammes. The company states that if the 
demand justifies it, it is prepared to produce 50 grammes of radium 
element yearly. Sinoe 1913 three new radium factories have sta 
in America, and several in France, the latter producing an average 
of 18 grammes of radium yearly during the war. Incidentally, 
practically all the British purchases of radium salts have been 
certified by the National Physical Laboratory, at which institution 
the British Radium Standard was deposited in 1913. "ET 

The Government bought a large quantity of radium during. i 
war for use in gun-sights, dials of aircraft instruments, &o. . th 
unused surplus from this has been lent by the Ministry of Heal! 
to the Middlesex Hospital for treatment purposes. The Sr 
of radium involved is nearly five grammes of the hydrated ear 
and it is being used at the Middlesex Hospital in experiment 
work connected with the treatment of cancer. Up to the al 
time it has been a matter for speculation whether the olini 
results of exposing a malignant tumour to the rays from, say, * 
of a gramme of radium for a certain number of hours WO th 
improved if the density of the rays were increased 26 times. ias 
time exposure being correspondingly reduced ; the opportunity . 
now been provided for putting this important question to the : 

The possible danger to those concerned in handling Buoh ] 
quantity of radium as that in question has been carefully con 
sidered. When not in use, the radium is kept in & safe, ins! 
which is a lead case weighing over a ton, the radium being P aed 
in a cavity in the middle of the lead. The thickness of lead i 
ensures that not more than 1 part in 1,000,000 of the gamma 188 
emitted by the radium penetrates the safe. All manipulations 
made without the operators hands coming in contact wil 
radium receptacle.—Journal of the Roentgen Sveiety, — 
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“ Safety First."—Thanks to the doctrine of Safety 
Firat,“ the slogan of the Acoident Prevention Movement, in the 
streets of London, betwoen 1914 and 1918, traffic casualties were 
redyoed by nearly 50 per cent. In factories and workshops 
accidente are diminishing, and results have been achieved beyond 
the most sanguine expectations. The small band of enthusiasts 


who set themselves to protect persons who needed proteotion 


themselves is now justified by results. 

At the Machine-Pool Trades Exhibition, to be held at Olympia 
nert month, &-great Convention will be held, under the joint 
auspices of the- Home Office and the British Industrial “Safety 
First" Association: There will be two sessions, at which papers 
of absorbing ‘interest will be discussed. Invitations to the Gon- 
vention - are being extended: to the managements and workers 
of the -principal-industries throughout the country, to employers’ 
federations,  employós organisations, Whitley Councils, the 
Federation of British Industries, and the National Union of 
Mamufáoturers; also to repreaentati ves of Government Depart- 
ments and numerous other personages prominent in commercial 
and indastrial circles. The arrangements for the Conference are 
in the hands of Mr. Gerald Bellhouse, C.B.E., the Deputy Chief 
Inspéctor of Factories and Workshops, and Mr. H. E. Blain, O. B. E., 
the well-known Operating Manager of the Underground Railway 
and London General Omnibus Group. 


Visits to Electrical Works. — By courtesy of the Elec- 
tricity Commit tes and the city electrical engineer (Mr. J. W. Hame), the 
members of the York Sub-Branch of the Association of Shipbuilding 
and Engineering Draughtsmen paid a visit of inspection, last week, 
to the Foss Islands electricity works of the York Corporation. 

The members of the Leeds and Bradford Branches of the above- 
named Association, on August 19th, visited the Phenix Works of 
the English Rlectrio Co., Ltd., at Thornbary, Bradford, by invitation 
of -the directors and Mr. P. J. Pybus, 


Service Note.—It has been decided by the Admiralty to 
issue ‘periodically papers on engineering subjects, and the firet series 
is now about to be distributed. The object of this publication, says 
The Timss, is to bring to the notice of engineer officers, from time 
to time, information not otherwise generally available to them, 
which 18 likely to prove of value and assistance in carrying out 
théir official duties. 


Film Publicity,—The need for making clear the path 
of ‘the electrical contractor by educating the public up to the 
utility and methods of using electricity is a paramount one, 
and no better medium can be found than the kinematograph 
film. There are probably more patrons of the kinema than 
of the printed page, and in its report to the National Electric 
Light Association of the U.S.A., the Motion Picture Films 
Division Advertising and Publicity Service Bureau outlines 
the merits of this form of publicity, and suggests methods of 
employing motion pictures to the best advantage, at the same 
time reconunending a further careful study of the possibilities 
involved. It is pointed out that thousands of pamphlets and 
other printed publications are daily swept away without 
receiving so much as a glance. At the best the average 
reader of such matter merely glances through it, perhaps 
noting points here and there without attaching a great deal 
of importance to them. On the other hand, the mental n 
pression made by the visualisation of actual processes, &c., 
much more lasting and influential. This is no doubt all ae 
well if a sufficient number of proprietors of picture theatres 
can be induced to screen the matter provided by an Asso- 
ciation utilising films for the purpose of combined advertise- 
ment and instruction. Payment will naturally be required in 
a great number of cases, based probably on the number of feet 
of film. displayed. This raises the question of cost as com- 
pared with the cost of printed propaganda. This is a matter 
for investigation, as circumstances will differ to a great extent 
in various districts depending chiefly upon the attitude of the 
theatre owners. It is asked whether it is possible to establish 
such close relations with owners, directors, authors and others 
connected with the film producing industry that electrical 
appliances could be used in the ordinary film plays; this would 
constitute a much more subtle form of propaganda, and would 
do ite work imperceptibly—probably a much better way of 
gaining the attention of the public. Finally, the possibilities 
of the small portable projecting set are touched upon, and 
there is no doubt that a wide field could be opened up by this 
means. Contractors in a large way of business could arrange 
e rivate fond ie on their premises or for use in lectures at 

halls and institutions. If not overdone, as a great deal 
at X publicity is nowadays, the use of the film should prove a 
great power BE good from the electrical contractor's point of 
view. 


Electricity and Oll Production. —In an article on the 
development of oil fields and the production of oil the Journal 
of Electricity describes the economies effected by the em- 
ployment of electricity to supersede other forms of motive 
power. Oil producing companies which have made this change 
claim & much greater production by electrical methods. În 
the steam driven unit the steam pressure at the well will 
vary according to the temperature of the atmosphere, inas- 
much as the steam lines from the boiler to the wells are never 
sufficiently lagged to ensure uniform temperature of the line. 
In addition to this the accumulation of water in the steam 
line causes st times a drop in pressure, and iu each case a 


drop in »ressure means a slowing down of the engine which 
in its]: causes a reduction in production. The attendant 
when le makes his periodical rounds ‘adjusts the speed of 
the equipment, but in the meantime the well has lost in 
produ -tion due to the lower speed at which it was operated. 

This 13 not the case, however, with an electrically driven 
pump, inasmuch as the motor always operates at the pre- 
deterinined speed until changed by an attendant. This en- 
sures & uniform production. 

he gas engine, due to engine troubles, has not the re- 
liability of the motor. One operator who has replaced his 
gas engine by inotors, claims that his eru rin increased at 
least 20 per cent. due to the uniformity of drive. | 

The oil companies utilising electric motors say that - they 
would under no consideration return to the other methods 
of drive. They prefer the motor for its reliability in service 
and the ease with which it can be handled. 

The yearly load factor of the oil fields is very high at the 
sub-station, due i. the fact that the load is continuous for 
24 hours per day, 365 days in the year, the only interruption 
being when the well is cleaned. On a system where there 
is à large number of motors working it is hardly noticeable 
on the sub-station load chart when wells are being cleaned. 

The power factor, however, of this load is very low. It 
varies in the different fields of the San Joaquin Light and 
Power Co. from 60 to 70 per cent. at the sub-station. "This 
low power factor is due to the equipment used, and also to 
the character of load on the motor. The motors are mostly 
of the two-speed type or the low-speed star-delta type, 
both of which have a fairly low full load power factor. The 
motors are seldom loaded to full load for pumping duty. The 
load is pulsating in charagter varying with the stroke of the 
pump, this being smu ‘hed out to some extent by counter 
balancing the pump rods at the motor end of the walking 
beam. These features account for the present low power 
factor of this load. 

The average installation of motors is 10 H.P. for pumping 
and 30 H.P. for pulling the well. 'These are not separate 
motors, but one motor connected for 10 n.r. continuous duty 
as a pumping motor, or 30 H.r. intermittent duty as a pulling 
motor. The size of motor being used with stand dard tools 
in drilling, is at present 75 H.v. On a rotary installation, the 
company working in the Santa Maria fields used & 75-H.P. 
variable speed motor operating the rotary, and 8 40-H.P. con- 
Blant speed motor for operating the circulating pump. 

It is stated that the cost of operating steam and gas plants 
is 50 and 60 per cent. respectively greater than the working 
cost of electrical plant. 


Fuel Oil Burning Appliances, — In these days of 
expensive and inferior coal any notes on the employment of 
oil fuel in generating plants are of value. In an article pub- 
lished a short time ago the Journal of Electricity gave some 
interesting details of the various accessories required by the 
station employing oil fuel. 

For power plants large cylindrical steel storage tanks are 
used. These are usually set on the ground outside the plant 
and are built in any desired size up to 50,000 barrels capacity. 
They are built up of riveted steel plates, the thickness of plate 
and strength of riveted joint being proportioned in accordance 
with the usual safety rules based on the internal pressure 
due to the head of oil inside the tank. Thus if the tank 
is 30 ft. high the internal pressure will be that due to 30 ft. 
head of oil or approximately 15 lb. per sq. in. It is customary 
to surround the storage tank by a concrete wall about 6 ft. 
high far enough away from the tank so that the entire con- 
tents of the tank will be held in by the wall in case of a 
leak in the tank, 

Most power plants are provided: with tanks of sufficient 
size to enable them to keep from ten to thirty days' supply 
of oil on hand. This storage capacity should preferably be 
divided among two or more tanks rather than all concentrated 
in' a single tank, as this will enable one tank to be emptied 
tor cleaning and repairs without shutting down the entire 
plant. 

In some districts it is not permissible to locate the storage 
tanks above ground. The National Board of Fire Under- 
writers has adopted certain rules for the location of oil 
storage tanks. In general these rules provide that within the 
fire limits of cities the tank must be located so that its top 
is at least 3 ft. below the level of the fire room floor and 
below the lowest pipe in the building to be supplied. The 
tank must be set on a firm foundation, and covered with 
soft earth or sand, no air space being allowed immediately 
outside the tank. 

Every oil storage tank must be provided with the following 
attachments: Filling pipe, suction pipe, vent pipe, smother- 
ing pipe, overflow pipe, and measuring rod or chain. 

Oil is ordinarily measured by passing a rod or chain down 
through the top of the storage tank, the rod being marked 
off in feet, inches, and fractions of an inch. By sounding 
to the bottom of the tank. the depth of oil can be determined 
very accurately. A more convenient method, though not 
quite 80 accurate, i8 to use a float with a chain passing over 
a pulley at the top of the tank, the outer end having a 
pointer which indicates the height of oil in the tank on a 
suitably calibrated scale. The height of oil in the tank may 
also be determined by an indicating or recording pressure 
gauge, which depends for ae operation on the hyd ostatic 
pressure produced by the ail. * 
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The oil is taken from the supply tank by the oi. pump. 
Tbe type of pump ordinarily used for this purpose :3 the 
inary duplex steam-driven reciprocating pump. ‘The į ump 
must have brass valves, and packing that will not be at'ected 
by the oil. The pump should be provided with a larg: air 
chamber to prevent pulsation of oil pressure due to the strokes 
of the pump. It is customary to install the pumps in duplicate 
80 that one may be kept shut down at all times ready to 
go into service immediately if the other hus to be shut down 
for repairs. 

The oil pumps should be provided with a pump governor 
for the purpose of maintaining a steady oil pressure. 

Every oil-burning plant must be provided with some form 
of strainer to remove the dirt and foreign matter which would 
be liable to remove dirt and foreign matter wl. ieh would be 
liable to cause stoppage of the burners. The strainer may be 
placed either in the suction line between the supply tank und 
the pump or in the discharge line after leaving the pump, or 
both. The strainer usually consists of a perforated metal 
basket mounted in a suitable container, arranged zo that the 
basket can be readily removed for cleaning. 

In addition to the main strainer on the oil line, it is 
advisable to provide a small fine mesh strainer at each oil 
burner. 

To clean this strainer it is only necessary to turn the 
handle on top so as to run the oil through the by-pass, place 
a bucket under the blow-out valve at the bottom and blow 
steuin through by opening the small valve on the side. 


Regulation of Hydro-Electric Units. — The Electrical 
World for August 7th contains some useful notes regarding 
the regulation of hydro-electric prime movers, by an American 
hydro-electrical engineer. There is a wist difference between 
the regulation of steam turbines and waterwheels, due prin- 
cipally to the smaller inertia of the latter, the nature of con- 
struction, and the medium of propulsion. A large flywheel 
effect is a helpful factor in speed control. The three main 
points to be borne in mind when considering speed-regulating 
devices are :— 


(1) Ability to hold a constant, predetermined or normal 
speed at no load or at any constant unchanging load. 

(2) Inherent regulation, usually expressed in terms of per- 
centage of normal speed, und meaning the drop in speed from 
no-load to full-load conditions without manual adjustment. 
As a rule a prime mover can be arranged with a relay-type 
governor so as to have the same speed at full load as at no 
load without manual adjustment, but such a condition usually, 
and in the case of two prime movers operating ulternators in 
parallel, would most certainly result in a condition of unstable 
equilibrium ; so it is the usual practice to adjust all governors 
for an inherent regulation of from 2 to 3 per cent. Few 
regulate more closely and a great many not so closely. 

(3) Momentary changes of speed due to changes of lead, 
occurring either gradually or suddenly, usually expressed in 
percentage of normal speed for a certain percentage of load 
change on or off, and the time required, in seconds, 
for restoration of normal speed at the new load. 

A modern well-designed and constructed hydro-electric in- 
stallation may be and frequently is installed so that it will 
satisfy the first two points above quite as well as any steam- 
turbine installation; but to satisfy the third point us well is a 
practical impossibility and always will be, because the de- 
signer is confronted by unchanging natural laws, 

aterwheel governor design has settled down to one rather 
generally accepted type known as the hydraulic relay com- 
pensated type," using a flyball governor, either belted or 
mechanically connected to the waterwheel shaft as a primary 


control and through a pilot valve, with restoring and com-’ 


pensating mechanism, and a relay valve controlling the flow of 
a fluid under pressure to one or more servo-imotor cylinders 
that are suitably connected to and operate the speed gates 
through a combination of links and levers. The operating 
fluid has usually been a mineral oil, and in earlier designs 
each governor had its own individual pump, pressure tank and 
vacuum tank. The pump was continuously discharging oil 
into the pressure tank, which was partially filled with air to 
give elasticity and quick action, and the servo-inotor cylinders 
discharged into the so-called vacuum tank, whence the oil was 
picked up as it came over by the pump. This was a closed 


system and was comparatively simple, but the oil was expen- 


sive, short-lived and gave off considerable carbon deposit. 

In the last few years this system has been improved upon 
by substituting a discharge tank under atmospheric pressure 
for the vacuum tank and installing a pressure-operated un- 
loading or by-pass device on the pump. In multiple installa- 


tions a central pumping system has been installed, the pumps 


being motor-driven with automatic pressure-controlled start- 
ing and stopping devices. Both of these arrangements repre- 
sent an improvement, and, owing to the relief of the oil, 
which is somewhat warm. from the vaporising effects of the 
low pressure in the vacuum tank, the oil appears to have a 
much longer life than previously and a reduced carbon deposit. 
In recent years and in larger installations it has become quite 
common practice to use water under pressure as the operating 
fluid, introducing 1.5 to 3 per cent. of soluble oil. The func- 
tion of the oil is primarily to prevent corrosion of the working 
parts of the system with which it comes in contact. This has 
in most cases worked very well. 


OUR PERSONAL COLUMN. 


The Bditors invite electrical engineer 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELBOTBICAL REVIEW posted as to their movements, 


Buxton Corporation has increased the salaries of the borough 
electrical engineer and his chief assistant in acoordance with the 
latest Civil Service scale, the increase to date from June lst. MR. 
A. Bi8HOP'S salary is increased from £362 to £156, and Mr. M. 8. 
Mason’s from £250 to £343 per annum, including the fluctuating 
bonus. ; 

Mr. G. H. RoBkRTS, M.P., has joined the Board of Messre, 
Scholey & Oo., Ltd., electrical and mechanical engineers, 56, Victoria 
Street, B.W. 

Darwen Corporation Electricity Committee recommends that the 
salary of Mr. FLETCHER, electrical engineer, be increased from 
£430 to £500 per annum. 

Mn. G. DoUdLAS COE, an assistant electrical engineer at the 
Blackburn Corporation electricity works, has been appointed 
borough electrical engineer of Wrexham, out of 129 applicants. He 
will commence his duties on October Ist. 

Last week, at the Telephone Exchange, Orossley Street, Halifax, 
Mr, SIMPSON, chief inspector in the engineering department, who 
is leaving Halifax for York, was presented by his colleagues with a 
silver keyless watch. Mr. Simpson is succeeded by Mr, Trickett, of 
Blackburn. 

The Manchester Guardian stated that on August 19th MR. S. L. 
PEARCE, chief of the Manchester Electricity Department, and 
ALDERMAN DAGNALL, chairman of tbe Electricity Committee, 
were about to leave on a tour of the United States and Canada. 

Mr. ALEX. SPENCER has heen elected a director of Vickers, Ltd., 
to fill the position recently vacated by Ma. DUDLEY DockER. Mr. 
Spencer is a director of the Metropolitan Carriage, Wagon and 
Finance Co , Metropolitan-Vickers Electrical Co., Ltd. 

Mn. RALPHS, station superintendent at the Wrexham Corporation 
electricity works, who is leaving to take up an appointment at 
Bootle, has been presented by the staff with a case of silver- 
mounted pipes. 

Hastings Corporation has increased the salary of the electrical 
engineer (MR. RussEL F. FERGUSON) from £600 to £964 (salary 
and bonus). The assistant electrical engineer has been given a basic 
salary of £250, which, with bonus, totals £420. The technical 
employés now receive an increase of 20 per cent. on the pre-war 
salary of the office, plus £120. 


Obituary.—We learn with regret that MR. HENRY B. SAYERS, 
second son of Mr. Henry M. Sayers, M. I. E. E., died on August 23rd 
at his father's house in Streatham, in his 29th year. He has lately 
been on the staff of Alloy Welding Processes, Ltd., and collaborated 
with Major Caldwell in a paper on electric aro welding, presented 
to the I. E. E. last year. 


NEW COMPANIES REGISTERED. 


Jenner Light and Power Co., Ltd. (169,663).—Private 
company. Registered August 16th. Capital, £5,000 in £1 shares (4,000 pre- 
ference). To take over the business of electrical engineers and contractors 
carried on at 1l, Red Lion Square, W.C., as 11. Jenner & Co.,“ and to 
adopt an agreement with H. Jenner. ‘The first directors are: H. Jenner, 35. 
Auckland Road, lord; C. G. Maisey, Warlingham, Jersey Road, Osterley 


Park; C. G. Wood, Bertwood, Wimbledon, S.W. Secretary: D. J. Gaillard. 
Registered office: 11, Red Lion Square, W.C. 


Eric Rivers-Smith, Ltd. (169,658).—Private company. 
Registered August 16th, Capital, £1,000 in 800 ordinary shares of 10s. each 
and 600 deferred shares of £l each. To carry on the business of electrical 
engineers and contractors, manufacturers of and dealers in fittings, accessories 
and appliances, &c. The subscribers (cach with one deferred share) are: Mrs. 
E. Funnell, 25, High Street, Hampstead, N.W.3; J. H. Anneveld, 8, Albe- 
marle Mansions, Holloway, N.7, accountant. The first directors are: R. 
Stagg and Eric Rivers-Smith. Solicitor: W. V. Reeve, 35, Coleman Street, 
E.C. 


Zephyr Motor Transmission, Ltd. (169,702).—Private 
company. Registered August 17th. Capital, £75,000 in 10s. shares. To ac- 
quire improvements relating to the application and transmission of motor 
power to bicycles and other light road vehicles, lathes, drills and other power 
machinery; to adopt an agreement with the Rhodesian Enterprises, Ltd., and 
the Westminster Industrial Syndicate, Ltd. The subscribers (each with one 
share) are: W. A. Colyer, 329, High Holborn, W.C., solicitor; A. D. Vasey, 
St. Michael's Vicarage, New Southgate, N.11, clerk. The first directors are: 
Arnold J. Marks, Sir Buchanan Scott, K. C. I. E., W. A. Colyer and two others. 
Qualification, £100. Remuneration, £150 each per annum (chairman, £200) 
and § per cent. of the net profits divided. Registered office: 25, Victoria 
Street, Westminster. 


E. J. Saunders & Co., Ltd. (169,712).—Private companv. 
Registered August 18th. Capital, £2. in £l shares. To take over the 
business of builders, painters, decorators, locksmiths, electricians, contractors, 
builders’ merchants, &c., including goodwill and effects, but excluding book 
debts, carried on bv E. J. Saunders, J. J. Saunders and H. J. Saunders at 
79 and 81, Albany Street, St. Pancras, as“ E. J. Saunders & Co." The first 
directors are: E. J. Saunders, 91, Belsize Lane, South Hampstead, N.W.; 
J. J. Saunders, 52, Dewsbury Road, Willesden, N.W. — Secretary: H. ]. 
Saunders. Registered office: 81, Albany Street, St. Pancras, N.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Steel Wing Co., Ltd. (formerly Krieger Electric Carriage 
Syndicate, Ltd.).—Mortgage dated August th, 1920, to secure advances up 
to £2,000, charged on certain money. Holder: D. J. Mooney, 68a, Gillingham 
Street, Westmnister, 


8, whether connected with the ö 
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Gratze, Ltd. (old company) .—Debenture dated July 28th, 
1920, to secure charged on company's undertaking and property, in- 
cluding uncalled capital. Holder: F. Clayton, 15, Hanover House, Regent's 
Park, N.W. 


Cambridge Electric upply Co., Ltd.—Particulars of 
£10,000 authorised March 10th, 1920, present £3,300 charged on company s 
undertaking and property, present and future. 


W. A. and R. J. Jacobs, Ltd.—Debenture dated July 29th, 
1990, to secure all sums, not exceeding £2,000, which the mortgagee may be 
called upon to pay under a guarantee to company's bankers, charged on 
company's property, present and future, including uncalled capital, but ex- 
cluding certain leases, Holder : T. H. Dey, 93, Amhurst Park, N. 


W. H. Rayner & Sons, Ltd.—Mortgage dated July 28th, 


1920, to secure £1,000, charged on certain properties in Nottingham. Holders: 
Sir James W. M«Craith, Kt., J.P., The Park, Nottingham, and others. 


Allied Industries, Ltd. (in liquidatiqn).—Satisfaction to 
the extent of £18,666 2s. 3d. on August 10th, 1920, of debentures dated Octo- 
ber 17th, 1918, securing £33,000. 


Brook Hirst & Co., Ltd. (95,264).—Return dated January 
13th (filed July 7th, 1920). b wae £20,000 in £1 shares. 12,000 shares taken 
up. £12,590 considered as paid. Mortgages and charges, £7,000. 


Anglo-Portuguese Telephone, Ltd.  (24,545).—Return 
dated July 19th, 1920. Capital, 000 in £1 shares. 400,000 shares taken 
up. £63, aid, being EI per share on 51,046, and 1s. 1155 share on 250,000. 
£98,954 considered as paid. Mortgages and charges, £79,015. 


Orbit Electrical Co., Ltd.—S. Thompson, of 37, Lime 


Street, E.C., as receiver and manager on August 6th, 1920, under powers 
contained in debentures dated July Ist, 1919. 


CITY NOTES. 


The report of Brown, Boveri et Com- 

The Swiss pagnie of Baden, Switzerland, dealing with 
Brown, Boveri the year ended March 31st, 1920, refers to 
Co. the issue of new shares for 12,000,000 fr. in 
September, 1919, a second issue of 7,000,000 

fr. in connection with the conclusion of a community of in- 
terests with Vickers, Ltd., who received a participation to this 


amount, and a third issue of 1,000,000 fr., thus making a total - 


increase of 90,000,000 fr., and bringing the share capital up 
to 56,000,000 fr. The gross profits amount to 15,137,000 fr., as 
compared with 11,811,000 fr. in 1918-19. After defraying 
general expenses, interest charges, &c., and making provision 
for depreciation, the accounts show net profits and balance 
forward of 5,084,000 fr., as contrasted with 4,104,000 fr. in 
1918-19, and it is proposed to pay u dividend at the rate of 
8 per cent., which will absorb 4,200,000 fr., us against 9 per 
cent. and 3,240,000 fr. respectively in the preceding year. Of 
the new shares, those representing 7,000,000 fr. participate in 
the dividend to the amount of one half, while on the remainder 
the full rate is payable. 

The directors, referring to the course of business, state that 
the orders received at the end of 1918-19 and the beginning 
of the past financial year exhibited some weukness, but this 
situation of affairs was followed by a strong revival, and the 
total orders booked by the Swiss works reached 19,000,000 fr. 
in the year, of which about 30 per cent. applied to the inland 
market. Asa result of the agreement with Vickers, Ltd., the 
company took up an interest in the Ateliers de Sécheron of 
Geneva, which was reorganised first by reducing the share 
capital from 10,000,000 fr. to 5,000,000 fr. and then increasing it 
to 10,000,000 fr. A participation was also taken up in the 
Micafil A.G. of Altstetten, makers of insulation materials, &c. 
The report proceeds to refer to other undertakings in which the 
company is interested, including the Scintilla A.G. of Solo- 
thurn, whose share capital was raised from 1,000,000 fr. to 
3,000,000 fr. The Gleichrichter (Rectifier) A.G., of Glarus, was 
still burdened with the high costs of experiments and develop- 
ment, and had suffered losses through the fall in foreign ex- 
change, but the company still had a wide scope for the future. 
The Áudiffren Singrun Kalte Maschinen A.G. had removed its 
headquarters to Basle, and it could not be foreseen whether 
complications would result from the situation of manufacturing 
in the district of the Saar. 

The report further mentions that the Elektrizitats Ges. 
Alioth, of Basle, made a distribution of 5 per cent. for 1919, as 
in the previous year, and the Motor A.G., of Baden, paid 5 per 
cent., as against 7 per cent. In the case of the Compagnie 


Electro-Mécanique, of Paris, the share capital was raised to 


25,000,000 fr. in November, 1919, and & further advance to 
40,000,000 fr. was inade in the spring of 1920 so as to absorb 
the Société Francaise Westinghouse, in connection with the 
agreement with Vickers, Ltd., the French company having 
aid 8 per cent. for 1919 as in the preceding year. The 

ecnomasio Italiano Brown-Boveri, of Milan. increased its share 
capital to 12,000,000 lire last year, upon which a dividend at 
the rate of 8 per cent. was paid, and a further capital expan- 
sion was impending in order to incorporate the Societa Italiana 
Westinghouse as a result of the agreement with Vickers, Ltd. 
The Brown-Boveri A.G.. of Mannheim, raised its share capital 
from 9,000,000 to 15,000,000 marks, and subsequently to 
40,000,000 marks, while loans for 24,000,000 marks were also 
issued. In addition the Isaria Zühler Werke A.G. (Meter 
Works), of Munich, doubled its share capital to 5,500,000 marks, 
and & minimum dividend of 15 per cent. for 1919-20 was ex- 
pected, this being the same rate as in 1918-19. The A. S. 

orsk Elektrisk & Brown, Boveri, of Christiania, again paid 
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a dividend of 10 per cent., and the Austrian Brown, Boveri 
Werke, of Vienna, one of 7 per cent., while favourable results 
were also obtained by the subsidiary companies in Belgium, 
Holland and Spain. It is further stated that at the general 
meeting held in Deceinber, 1919, Sir Francis Barker, Sir Ernest 
Hiley and M. Guilleaume Pictet were elected to the board of 
directors in connection with the new arrangements previously 
mentioned. 


Stock Exchange Notices.—The Committee has ordered the 
undermentioned to be officially quoted:— 

English Electric Co.—90,000 ordinary shares of £1 each, fully 
paid, Nos. 1,431,510 to 1,521,509. 

India-Rubber, Gutta-Percha und Telegraph Works Co.— 
500,000 ordinary shares of £1 each, fully paid, Nos. 1 to 500,000 ; 
und 250,000 five per cent. cumulative preference shares of 41 
each, fully paid, Nos. 1 to 250,000. be 

The Committee has specially allowed dealings in the follow- 
ing under temporary regulation 4 (3) :— 

Oxford Electric Co.—£25,000 eight per cent. second mortgage 
debentures (regstered), Nos. 1 to 151 (£100); 1 to 184 (£50); 
and 1 to 35 (£20). 


W. T. Henley's Telegraph Works Co., Ltd.—Dividend on 
the preference shares at the rate of 44 per cent. per annum, 
less income tax, for the half year ended June 30th. Interim 
dividend on the ordinary shares of ls. per share, less income 
tax. 

Adelaide Electric Supply.—Dividend at rate of 6 per cent. 

r annum on 6 per cent. cumulative preference, less tax, for 

alf-year ending August 3lst. 


Melbourne Electric Supply.—Dividend at rate of 7 per cent. 
per annum on 7 per cent. cumulative preference, less tax, for 
half-year ending August 3lst. 


Davis & Timmins.—Interim dividend of 3 per cent., free 
of tax, on the ordinary shares for the half-year. 


Tyneside Electrical Development.—Interim dividend of 3 
per cent. on preferred ordinary for past half-year. 


Para Electric Railways and Lighting.—Dividend of 6 per 
cent. per annum, less tax, on ordinary and preference for 
half-year. 


- 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THERE is a rather more cheerful tendency about Stock Ex- 
change markets in the gilt-edged departments. Business 
remains retail, but in spite of the holiday season, the purely 
investment stocks show a good deal of strength, owing to the 
monetary outlook having taken a turn for the better. The 
threatened 8 per cent. Bank Rate is thought to be rather less 
of a certainty, and those called optimists are hopeful of the 
autumn stringency being circumvented without a rise in the 
Bank minimum. Industrial issues that depend upon coal con- 
ditions are mostly lower, in consequence of the outlook in 
the coal trade. There has been trouble in Sheffield, over the 
action of the Electrical Trades Union, and this served to 
depress the engineering shares generally. 

Decided dulness developed amongst the various manufac- 
turing shares. Crompton ordinary gave way to 18s. 6d. and 
changed hands as low as 17s. Edison Swans have been dealt 
in below a pound. ‘Telegraph: Constructions went back to 20. 
Henleys have dropped to 35s. General Electrics are excep- 
tionally better at 27s. 6d. Telephone Manufacturing went 
back to 188. 6d., and Siemens to 24s. 6d. English Electrics 
are 18s., and the 6 per cent. preference 158., with the 54 per 
cent. Sinking Fund debentures 824. 

British Electric Transformers have eased off to a guinea, 
and the 7 per cent. preference are 16s. 3d. Callender’s new 
ordinary lately marked 25s. 6d.; the 71 B preference 
drooped to 19s. 3d. Fuller's United Electric ordinary are dull 
at 15s. 9d., and the 8 per cent. participating preference can be 
bought for about 17s. 6d. The new 7 per cent. tax-free Short 
Term Notes stand at a trifle over 100. 

The heaviness in the market for these various industrials is 
directly attributable to the Electrical Trudes Union attitude, 
but this latter consideration simply serves to underline and 
emphasise the reasons set out in this column last week to 
explain the investor's reluctance to buy ordinary shares in 
most industrial companies. New issues continue to make their 
appearance—each offering more tempting terms than the last. 
While the public can get 74 to 84 per cent. on good-class pre- 
ference shares—and 7 to 74 per cent. on debentures—a round 
10 per cent. is demanded from the ordinary shares. Nor does 
even this latter rate entirely satisfy those who argue that 
E.P.D. may lead to reduction in the dividends paid during 
the past few years. With the coal outlook so closely approxi- 
mating the colour of the mineral, there is not much induce- 
ment to buy anything likely to be affected by a strike. 

Home Railways, nevertheless, remain tolerably steady, and 
amongst Undergrounds, a rise of 1 restored Metropolitans to 
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20. The prospect of the various Tube lines starting to make 
profits under the fare-raising scheme is directing mild atten- 
tion to Central Londons. Of the three clusses of Guaranteed 
Assented stocks—ordinary, deferred ordinary and preferred 
ordinary—the first two stand about 424, the preferred semg 
3 higher, than the others.: The ordiñary stock, non-assente 

and non-guaranteed is 374, the preferred 454, and deferred 384. 

‘or 1919 the last-named received 3 per cent. dividend. It is 
5 doubtful, however, whether there is any appreciable 
amount of stock in the market at these prices. Indeed, the 
non-assented ordinary, although nominally 374, changed hands 
at 42 towards the end of last week. 

Cable stocks have begun to crumble a little in price, declines 
being shown by Eastern Extensions, Globe ordinary, Great 
Northerns and Cuba Submarines. Here, again, the influence 
of new issues operates as a factor of disturbance. The finan- 
cial-fashion of the moment is to offer securities upon which 
dividends will be paid, free of tax, and these come, ef course, 
into direct ‘competition with : the usually popular favourites 
amongst telegraph companies' stocks. Marconis soon lost their 
strength of a week ago, and are back to 56s. 3d. Direct 
United States gave way to 41. Foreigners make a poor show- 
ing. Mexican Light and Power common are supposed to be 
about 13, but a recent seller could get no better than 11 for 
the shares. Mexico Tramways sixes shed 3, and the news 
from the country is disappointing. Brazilian "Tractions lost a 
trifle, and the Argentine market is dull. In the rubber share 
market a stiffening in the raw material is a hopeful feature, 
and helps to keep prices hard. Armaments are not bad, in 
spite of the coal trouble. Vickers notes are 3 premium, but 
Armstrong second debenture remains about 3 discount, 


SHARE LIST OF ELEOTRIOAL OOMPANIES. 


Home ELECTRICITY COMPANIES, 


Dividend Price 

, o Yield 

1918. 1919, 1920. Rise or fall. p.o, 
Brompton ee [EJ ee 8 13 61 — £9 R 2 
Oharing ee . 4 7 T€ 10 15 6 
do. "e. Ri. $$ Pref... 44 44 — 8 8 8 
Ohelsea.. ] ed ee ee 8 4 ` = 8 0 0 
* of London 8 10 1 — 8 17 10 
County of Lo 7 8 T — i 10 6 0 
do 3 per cent, Pret, 6 6 E + 180 
Kensington 222 oo. 8 7 xd — 906 
London Bleo ee ee . Nil 23 1 — 6 0 0 
do. do. 6 =< Pret.. 6 6 8 — 10 0 0 
"ca EE ee ee E E 

cen és a 
87. Pater and Nit Hab „ 10 19 Ai — 0 278 
Bouth don " e 5 6 — 912 0 
South Metropolitan Pret, |> ca: caes Se 18/9 — 700 
Westminster Ordinary .. 8 10 5 — 10 0 0 
TELEGRAPHS AND TELEPHONES, 

Anglo-Am. Tel. Pref, ee ee 6 6 79 T" 1 ll 0 
do. A Det. ee ee 88/6 2 13 im FI 8 11 6 
Ohile o ae. oe ure 6 8 — *% 0 0 
Cuba Bub. . e ee ee 7 8 = j *8 7 6 
Bastern Extension oe ee ee 8 10 14g zm *6 17 6 
Tel, . ee ee 8 10 1494 — è *8 14 4 
Globe Tel, and T, Ord, e ee 8 10 14 — *6 14 10 
do. do. . ee 6 6 at — 7 1 2 
Great Northern . se ee 2 29 91 — = 10 4 B 
——— è è . 18 10 80 — 8 6 8 
Marconi ee ee 925 25 HU 8 I4 8 8 0 
United R. Plate Tel. d» T 8 8 68 — i * 1 0 

West India and Panama .. „ 1⁄8 Nil ta — Nil 
Western Telegraph.. * ee ee 8 10 15 ne *6 18 4 

Home RAIS, 

Central London Ord. —« 4 4 441 — 819 9 
Metropolitan .. 1 1 20xd +4 ME 

U 1derground — ethos E Mmo 13 A Nil 

n © " apa 
e do, “A” . Nil Nil 5,6 — Nil 
do. do. Income .. b 4 575 — — 
Foreign Trams, &. 

* Trams, First Pref, .. Nil a Bt — 8 9 2 
. do. b Deb. ee 5 5 574 -— 1 n 19 6 

Brasil Tractions és .. Nil Nil 41 — Å Nil 
Bombay Electric Prei. š 6 6 121 — 410 0 
British Columbia Elec. Rly. Pfce. 6 6 54 — 986 
do. do. errred a 5 4 Sany 4 7 2 6 
do. do. Deferred N B 60, xd — *619 0 
do Deb. * d E 55 — 7134 7 

Mexico Trams5 percent, Bonds.. N 89 — Nil 

do. ge cent. Bonds.. Nil Nil 23 —8 Ni! 

Mexican Light Common .. - Ni Nil 18 —1 Nil 

do, ee ee Nil Nil 254 — Nil 

do, lst Bonds ee ee Nil Nil 60 — Nil 

MANUFACTURING COMPANIES, 

Baboock & Wilcox ee ee E 15 15 2% — *5 0 0 
British Insulated ct 9 „ 1% 15 133 — B 5 6 
Oallenders 671 " ee es 263 163 1 — 11 8 6 
n i L] ee ee 18/ -— 7 4 5 
Oastner-Kellner ^ ee ee 20 17 — b 18 4 
Ord. ee ee 10 10 18/6 — 1/- 10 15 2 
Edison-8wan, " A " ee ee 10 10 1 = ib 9 8 6 
do. do. 5 per cent. Deb. .. b 5 78 -- 6 5 9 
n ction oe . 10 10 ii —- 10 18 4 
Gen. Bleo, ‘ ee es 60 18/6 CI 7 0 6 
do. L] ee ee ee 10 10 + *7 b b 
Henley ee . . ee se 965 15 1 — P 8 ll 5 
do, * .. ee ee 43 44 == 6 18 6 
India-Rubber.. i „ 16° 10 95/9 - 7 16 4 
Met.-Vickers Pret, . vi we wd dem 8 2k — 1 6 2 
Siemens Ord.. ee ee ee 10 10 24,6 — 6d. 98 8 6 
Telegraph Con, * ee ee 20 20 20 — 4 26 0 0 


* Dividends paid free of Income Tar, 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prioes are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, August 24th. 


Latest Fortnight's 
CHEMICALS, &c. | Price, Inc. or Dea. 
— — Ee ee p - 
a Acid, Oxalic ... 3... . . per lb. 2/5 
a Ammoniac Sai per ton £100 | 
a Ammonia, Muriate (large eerta) * £92 
a Bisulphide of Carbon * S 
a Borax TT — eee "n | £50 | FT 
a Copper Bulphate d n 2 " £42 42 dec. 
Ri Potash, Chlorate  .. en .. per lb, 17 T 
» Perchlorate > a " 1/8 
a a Bhellao . e). per ot. 434 
a Sulphate of Magnesia .. per ton £18 
a Sulphur, Sublimed Flowers * 2 £28 
a ” ump P 285 99 £25 
a Soda, Chlorate per lb. 6d. 
a „ Crystals per ton £12 
a um Bichromate, casks per lb, 2 
METALS, &c. 
g Babbitt's Metal Ingots per ton | £118 to £845 Lek 
c Brass (rolled metal 2" to 19" basis) per lb, 1/4 4d. inc. 
: » Tubes (solid drawn)... * »" 1/6} to 1/64 a 
” Wire, basis — ” 1/84 
0 Copper Tubes (solid drawn) * 91 1/9 
g » Bars - HA „ per ton £166 
g » nen Ps - 3 T £166 
gs [T] tod .. re , £166 eee 
d 5 (Rlectrolytic) Bars TER " £116 £1 dec. 
d T " Sheets oe ” £158 £1 dec. 
d E » Wire Rods.. já £182 £1 dec. 
à. 33 ; H.C. Wire.. per lb. 1/84 d. dec, 
f Ebonite Rod . 5 - 285 T 8/6 x1, inc. 
Fx Sheet dió „ o9 " | 8/- 6d. ino, 
n German Silver Wire Mon ale » | 8/- 
h Gutta-percha, ne . sts mee T 14/- SJ 
h India-rubber, Para fine 55 1793 3d. dec, 
i Iron Pig (Cleveland Warrants) . per ton Nom, n 
l „ Wire, galv. No. 8, P.O. ). qual. " | £59 8 
i s Lasa, eal Pig £38 10s. | 80s. deo, 
in’ sens 700 per bot. £20 10s. to £21 iie 
zi Miss “in original cases) small E je lb. 6d. to 4/6 
: " " LL medium ., ” 5/- to 10% 
» large „ — 12/6 to 25/- & up | 
— Phosphor Bronze, plain castings 90 1/6 to 1/11 
g 90 „ rolled bars and rods " 2/2 to 2 
ia „ rolled strip & sheet " 2/3 to 2/9 | 
r Silicium Bronze Wire e per Ib. 1/112 | 
g Steel, Magnet, in bars — " 1/8 | s 
n Tin, Block (English) i .. per ton £262 |£14 to £15 dec, 
Wire, Nos. 1 to 16 5 „ por lb; 4/9 | 
* White Anti-friction Metals „ per ton £80 to £935 


Quotations supplied by— 


a G. Boor & Co. James & Shakes 0. 
c Thos. Bolton & Bons, Ltd. Edward Till & 
d Frederick Smith & Co, i Bolling & Lowe. 
F. Wiggins & Sons. l Richard Johnson & Nephew, Ltd 


f India- ubber, Gutta-Percha and 
Telegraph Works Co., Ltd, 


n P. Ormiston & Sons. 
r W. F, Dennis & Co, 


Nela Research Laboratories, U.S.A.—Nela Research 
Laboratory was organised in 1908, under the directorship of Dr. 
Edward P. Hyde, as the Physical Laboratory of the National Elec- 
tric Lamp Association; the name was changed to Nela Research 
Laboratory in 1913, when the National Electric Lamp Association 
became the National Lamp Works of the General Electric Co., 
U.S.A. For some years the Laboratory was devoted exclusively to 
the development of those sciences on which the art of lighting has 
its foundation, but in 1914 the functions of the Laboratory were 
extended by the addition of a-small Section of Applied Science, 
which had an immediate practical objective, The Section of 
Applied Science is now being largely extended as a separate 
Laboratory of Applied Science under the immediate direction of 
Mr. M. Luckiesh, who becomes Director of Applied Science, and 
anew building is being constructed to house this branch of the 
work, which will be carried forward with a staff of several 
physicists, an engineer, an architect, and a designer, together with 
the necessary technical and clerical assistants. 

Dr. Ernest Fox Nichols, formerly President of Dartmouth College, 
and more recently Professor of Physics at Yale University, as we 
recently stated, has accepted an invitation to assume the immediate 
direction of the Laboratory of Pure Science, under the title of 
Director of Pure Science. The work of this Laboratory will be 
continued in the present building, and somewhat further 
extended. 

The Laboratory of Pure Science and the Laboratory of Applied 
Science will, together, constitute the Nela Research Laboratories, 
and will be co-ordinated under the general direction of Dr. Hyde, 
who becomes Director of Research. 

This announcement illustrates three noteworthy tendencies of 
the present-day, on which we have commented from time to time 
The importance attached to research in modern industrial 
concerns ; the importance attached to research in pure science, as 
well as in applied science; and the migration of highly-trained 
scientific investigators from the Universities to the works—which 
will have very serious consequences for the former, unless means 
are found to retain their services as teachers by paying them 
adequate salaries, 
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ELECTRICAL CONDITIONS IN HOLLAND. 


| A GOVERNMENT OFFICIAL'S REVIEW OF THE SITUATION. | . 


©. —— 


Tur Department of Overseas Trade has issued a report on 
the Economic, Financial, and Industrial Conditions of 
Holland " in 1919, prepared by Mr. R. V. Laming, O.B.E., 
commercial secretary to H.M. Legation, The Hague. The 


report and appendices extend to 114 pages, and a summary 
of those parts which will be of interest to our readers is 
given. below. 

The report, dealing with industry and production, states 
that the activity of the engineering works continued to in- 
prove, and orders for home account experienced an increase. 
lt was possible to obtain coal and other raw materials more 
regularly, and the only competition that was feared was from 
German imports, but these were not popular owing to the 
deliveries and methods of payment being irregular, contract 
prices not being adhered to, and being liable to continual 
increases as the value of the mark declined. The future ex- 
pectations were based upon the possibility of obtaining Dutch 
raw materials which would stabilise the costs of production 
and enable manufacturers to quote firm prices. In the case 
of the copper and metal foundries, the pre-war activity had 
been resumed by the end of the year, although raw materials 
and the cost of production were liable to fluctuations. The 
prospects were considered favourable for the most part. 

The electrical industry was confronted with much competi- 
tion from imports from Germany, namely, elements (bat— 
teries), &c. On the other hand, makers of electrical machinery 
did not experience any foreign rivalry. The production of 
electric lainp bulbs continued to increase owing to the large 
demand and the excellent quality of the output, this branch 
not being influenced by the adverse exchanges. Makers of 
enamelled ironware were faced with competition from abroad, 
but were able generally to maintain their position in the home 
markets. The copper rolling mills in general found an im- 
proved demand, but the reduction in working hours was felt 
to be a handicap. The gas works benefited by the improved 


conditions after rationing of the supply was discontinued, and' 


the fuel deliveries were more regular and of better quality. 
It is noted that the effects of rationing have been main- 
tained, economisers being generally in use, and petroleum 
also being more widely employed, both for cooking and heat- 
ing purposes. In this connection it is mentioned that while 
electricity was generally being utilised for lighting purposes 
as much as possible, for reasons of economy, the consumption 
of gas generally declined, as compared with the conditions 
before the war. Not only 80, but the development of the 
distribution of electric power in many districts rendered it 
possible to extend the milling of flour in these areas. 

The general conclusion is that the Dutch industries were 
able to resume activity sooner than was expected after the 
long period of stagnation due to war conditions. 


The report quotes from a commercial 
journal an article by Prof. C. L. van der 
Bilt, of Delft University, dealing. with the 
development of wireless telegraphy. It is 
first mentioned that the Government station erected at 
Scheveningen in 1904 now works within a radius of 500 miles, 
and the wireless installations on Dutch ships, which were 
controlled by the Société Internationale de Telegraphie Sans 
Fil, were taken over by the Dutch Telegraph Co., Radio- 
Holland," last September. 

The question of establishing direct communication between 
the Netherlands and the East Ind:an colonies has now been 
practically solved. — After various experiments, the Dutch 
Government commenced the construction of two powerful 
stations at Kootwijk, near Apeldoorn, Gelderland, and at 
Sumbeek, near Boxmeer, North Brabant. It was decided 
to erect a transmitting station with a high frequency machine 
and frequency duplicators on the Telefunken system, with a 
separate receiving station. A preluninary credit of 5,000,000 
fl. was voted by the States General, and in September, 1918, 
a contract was concluded with the Gesellschaft für Drahtlose 
Telegraphie for the supply of separate transmitting and re- 
ceiving stations for direct communication with the East 
Indies, and, if desired, with other countries. The stations are 
SO planned that a duplex service is said to be possible. 

The receiving station at Sambeek was begun in August, 
1919; the antenne will be in harmony with the transmitting 
station situated on the plateau of Bandoeng, Java; and the 
station is equipped for receiving damped and undamped waves 
up to a wave length of 40,000 metres. On the other hand, 
the transmitting station at Kootwijk contains a high fre- 
quency alternating-current generator of 5% kw. at 6,000 
periods, together with frequency transformers, By the use 
of various combin&tions it will be possible to generate waves 
of 6,000 to 12.000 metres and inore in length. “Trial messages 
from Java have been frequently heard at Huizen and Blaricum, 
North Holland. 

It is also mentioned that a powerful station has recently 
been constructed at Curacoa, and plans exist for the erection 
of another station at Surinam, so that the Netherlands West 
Indies will also be able to participate in wireless cominunica- 
tion all over the world 


Radio- 
Telegraphy. 


Coming to consider the subject of the 
electrification of railways and tramways, 
the report states that the conversion of the 
railway between The Hague and Amster- 
dam and Amersfoort is projected, and many, 
of the steam tramway companies are contemplating similar 
action. ‘The railway companies have sent a commission 
abroad to inquire and report on the systems of electric traction 
in use in England, Switzerland, and America, and on the 
completion of the tour, a decision will be reached as to the 
most advantageous method for use in Holland. Although 
no railways were converted during the war, there was a 
tendency in the public administration towards the general 
electrification of all power schemes, mines, large industrial 


undertakings, &c. 
The Minister of Public Works appointed 

State-controlled a commission in April, 1919, to report on a 

Electricity scheme for the supply of electric power 
Supply. under one uniform control. In the course 
of its report the Commission expresses the 
opinion that the production of electric power as a whole should 
be entrusted to the State, power being supplied in bulk throngh 
high-tension feeders from central stations to transformer 
stations; that the work of transmitting energy from the 
distributing centres to the principal places of consumption 
should be allotted to the provincial governments, and that 
the direct supply to consumers ought to be placed in the 
hands of the municipal councils. It is, however, recommended 
that the provincial governments should be empowered to 
furnish energy independently of municipalities to undertak- 
ings of more than a local character, such as tramways, works 
for the draining of marshes, large factories, &c., and that 
certain towns already having generating stations should be 
exempt from these proposals. 

The execution of the scheme would require the erection of 
a high-tension overhead network for a minimum pressure of 
50,000 volts, fed from a number of generating stations, whilst 
the energy would be distributed at 10,000 volts through the 
transformer stations. It is mentioned that generation in the 
long ran will be effected most economically from a small 
number of stations, each of a capacity of 75.000 xw., that the 
cost of several stations of from 200,000 to 300,000 KW. would 
amount to 50,000,000 fl., and a network of mains and trans- 
former stations for these powers would represent a further 
75,000,000 fl., extended over a period of from 5 to 10 years. 
The Commission makes suggestions for initial works, proposes 
the formation of a joint stock company to undertake the 
work, in which the shareholders are the State, the provincial 
governments, and the municipalities, and suggests the con- 
stitution of an Electricity Council of at least 15 members to 
control the industry, and the appropriation by Bill of 
10,000,000 fl. for the State electrical industry in 1920. 

The appendices contain a report from the Acting British 
Consul at Amsterdam, who states that there is a general 
tendency to combine the electrification of large parts of the 
province. Thus a new company was formed under the title 
of the P.E.G.E.M., which is really a combination of the 
electrical works of Amsterdam, Haarlem, and Alkmaar. A 
project is on hand to electrify the whole of the Watergraaf- 
meer“ polder " (drained marsh) at a cost of 2.000.000 fl., and 
it is also proposed to convert to electric traction the existing 
steam railway between Amsterdam and Hilversum, and Am- 
sterdam and The Hague. A further appendix, gives the follow- 
ing figures concerning the Dutch exports 'of electric glow 
lamps in 1919 :— 


Exports OF Grow J.ames IN 1919. 


Electrification of 
Railways and 
Tramways. 


Weight in Value in 

Destination. metrical tons, florins. 

France 2 985 " Pu 505.93 5,468,304 
Great Britain ... nd xi Ps 289.05 2,993,816 
Belgium i * 964.14 2,338,939 
Italv 299.90 2,330,397 
Sweden 177.44 1,435,600 
Argentina 128.23 1,196,870 
Spain 114,01 920.196 
Brazil 87.72 835,906 
Denmark 98.18 796,721 
Australia and New Ze aland . 97.95 799,191 
Total, including all destinations 2,145.06 23,561,953 


~ — 


- ————— - 


German Price Reduction.— The sale price department of the 
Union of the German Electrical Industry, despite increase in wages, 
salaries, and general expenses, has reduced the war-time additions on 
machines and transformers by 10 per cent., in the price determin- 
ation of which the prices of iron and steel play an important part. 
In the case of other manufactures, however, it has not been possible 
to lower prices, as the costs of production are mainly based upon 
wages, salaries and general expenses, or upon the oost of raw 
materials such as porcelain, marble, insulating material, zinc 
castings, &c., the prices of which have not yet fallen, 
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EXTRA LONG-DISTANCE TRANSMISSION OF 
ELECTRICAL ENERGY. 


PRINCIPLES AND APPLICATIONS OF THE QUARTER-WAVE 
AND HALF-WAVE SYSTEMS, 


(Continued from page 251). 


The Half-wave Transmission Line —In the earlier portions of 
this &:ticle we have considered, with numerical data, the trans- 
mission of high power—in the neighbourhood of 100,000 kw.— 
over distances such as 300 miles, using the constant voltage system 
of transmission now employed almost universally. It has a'so 
been shown that the quarter-wave system makes possible. in certain 
cases, economical transmission over greater distances and under 
better conditions, particu'arly with regard to regulation. This 
was demonstrated by aid of a numerical example for transmission 
over a distance of 750 miles. 

It is now proposed to show, again by the aid of & numerical 
example, that under certain conditions yet better results can be 
obtained over even greater distances and without using any other 
generating-stution equipment than that which is already well known 
and proven in industrial er rice. To this end we employ the ' half- 
wave line," and, for the present, we will assume that it is desired 
to transmit enerzy in bulk from point to point without inter- 
mediate tappings. 

In the quarter-wave system the line is such that the time required 
for electrical propagation from end to end is one-quarter of the 
periodic time of the alternsting current employed. The relation 
between frequency, velocity, and length of time is then: f = v[1/. 
In the half-wave system the line is such that the tim» of propaga- 
tion is one-half of the periodic time of the current. Then/ = v/2/, 
corresponding to a line length of 1,880 miles (3,000 km.) in the case 


of 50-cycle working. Also f = 1/2/ ./(t, Cj), where L, C, represent 


the inductance and capacity per unit length. 

Fundamentul Equations.—Assuming that the delivery end of the 
line is connected to a circuit absorbing a current I, at voltage U,, 
the current I aad voltage U required at each point in the line, to 
yield 1, and v, at the load, are given by : — 

I = 1, C08 Bl — ju, 4 (Li) x sin Bl 

and U = v,cos Bl — jl, ~ (Lic) x sin £., the line resistance 
being neglected for the first approximation. The angle 8/, called 
the angle of phase distance, is such that for a half-wave line, 
Bil = v; B being a constant, Substituting cos 8/ = — 1 and sin 
Bl = O, we have for a half-wave line I = — 10. and U = — v, 
The corresponding result for a quarter-wave line, or for the centre 
point of a half-wave line, is: I, = — jU, Y(CJ/LI), and v, = — 
J Yo ~ (Llc). 

From these equations it will ba seen that the half-wave line is 
suitable for the transmission of energy at constant voltage, and 
that it justifies the hope that exceptionally favourable resulta will 
be obtained, for—neglecting simply the resistanoe— we find that 
the self-induction and capacity of the line vanish from our 
equations, and so do the resistance and power factor of the load. 
The capacity current which is often so troublesome and, in lines 
of moderate length, more troublesome the greater the distance, 
here disappears. When 1, = 0,1 = O as well. In other words, the 
alternators have not to supply any current when the line is on open 
circuit. The centre of the line is nevertheless traversed by an 
appreciable current under these conditions, and it is this current 
which remains constant when the load varies (as already discussed 
in connection with quarter-wave transmission). Thus, on open 
circuit I, = O and 1, has the value given above, and may be 
regarded as made up of two component currente flowing in opposite 
directions from the centre of the line, and becoming z3ro at each 
end. We have thus a form of resonance, a current flowing in the 
central portions of the line, but no demand being made upon the 
alternator. 

In the preceding paragraphs it has, of course, been assumed that 
the line resistance is zero, and in order to ascertain the influence of 
line resistance and to study quantitatively the characteristics of 
half-wave lines, we may take a numerical example. 

Numerical Erample of [Half-Wave Tra ham ixsiun. In order to 
facilitate comparisons, the line considered is assumed to be identical 
with the quarter-wave line already studied, except that itis about 
twice as long, viz, 2,370 km. (1.185 miles), instead of 1,20) km. 
(760 miles). Aluminium cables of 5 sq. cm. section are assume , and 
the cases considered are transmission of 100,000 KW., 76.000 KW. and 
50,000 KW. with power factors 1'0, 09, O'8, and 07. The phase of 
the delivered voltage is taken as z»ro, and it is assumed that the 
delivered phase-voltage is 100,000 volts, i.e., 173,000 volts between 
lines. 

Table V shows the conditions obtaining in the several cases con- 
sidered. It is found that :—(1) To obtain 100,000 volts delivered 
phase-voltage, it is sufficient to maintain at the beginning of the 
line a pressure rising from 102,50) volts on open circuit to 131,000 
volts on full load. The ratio of these initial voltages is only 
1 : 1°28, and the actual value of the initial voltage is practically 
independent of the power factor of the load. If automatic voltage 
regulators be ua»d to control the input voltage according to the 
law :— 

U = (101,500 + 7.00) volts per 40,000 kw. input), the delivered 
voltage will remain 100.000 volts constant within 1 per cent. The 
regulation could probably be rendered yet better by taking into 
account power-factor, since the power-factors a; th» two ends of 
the line vary together. l Eon 

2. Three aluminium conluetora, each of 5 sq. cm., can thus 
trausmit 100,000 Kw., with a stat ion voltage not exceeding 131,000 


volts between line and neutral, or 225,000 volts between phases. 
The weight of the conductors would bə about 100 kg. (220 lb.) per 
KW. transmitted, so that thefr cost would certainly be no obstacle 
to the use of the system. 

3. The efficiency, above 50,000 or 60,000 Kw., is about 60 per cent. 
for all power fa»tors within the range considered. Highet 
efficiency could be obtained, without undue capital expenditure, by 
using larger conductors. 

4. The light-load current is practically nil, and the current then 
delivered by the machines is at unity power factor. a 

5. The delivered voltage is displaced in phase by 180 to 193 
from the input voltage, and the delivered current is displaced 171 
to 179 from the input current, i. e., in both cases the phase dis- 
placement is about 180. The power factor is, therefore, practically 
the same at both ends of the line, such difference a3 exists being in 
a favourable direction, i.e., higher power factor at the station end 
of the line. 


TABLE V.—LoAD CHARACTERISTICS OF HALF-WAVE LINE, 
1,485 MILES (2,370 KM.) IN LENGTH. 


one - | 
Power Load. Input. 
delivered at x E ; Eftici- 
02,000 volt n 
onic V age, Power |Current} Phase |Current: Power | Power, "x à 
in kw, | factor | amps. | voltage. amps. factor. KW, 


— — b mm Se = — — 


| | 
100,000 10 333˙3 130.400 3992 0 9998 156,000 64° 
09 | 371 130,500 | 430'6 | 0965 162,900 61°4 
0'8 | 416 130,900 470°2 | 0'925 170, 800 58°5 
07 | 476 131,900; 5272 . 0'886 |184,400 | 512 
75, 000 10 | 250 123,400 314'2 | 0°9998 116.500 615 
09 | 278 | 123,200; 3393 | 0963 120,400 , 62'1 
08 | 312 123,500' 3697 ; 0'914 125,000 60'0 
07 | 357 123,900 410'3 , 0'871 133,700 562 
50,000 10 |1667| 116,500| 22877 | 0:9997 | 79,700 | 628 
0'9 
08 
07 


185˙5 116,200| 241°7 | 0'966 | 81,300, 61°5 
208 116 200; 259'5 | 0:922 | 83,400: 60°0 
; 238 116,400 28 1˙3 | 0:872 | 86,600 | 57°8 
Open —— — 
circuit | — — 


— ————— — J— | ———— — — G 


102.500 58˙3 . 0998 17,950 — 


* Small variations in frequency have no serious effect, the line 
remaining & half-wave line to the same extent that its half 
remains a quarter- wave line. Nevertheless, it is of course, desirable 
that the frequency should be as nearly as possible constant. 

Ovser-Voltages.—The general magnitude of over-voltage attained 
may be determined by neglecting the line resistance as a first 
approximation. On the basis of calculations which it is unneces- 
sary to reproduce, M. Bunet concludes that :—(1) At the middle of 
the half-wave line the load current of 476 amperes (corresponding to 
100,000 kw. at 0°7 power factor) would produce a phase pressure 
of 175,000 volts, or 300,000 volts between phases; (2) maximum 
over-voltage would be reached at about 75 per cent. of the distance 
alone the line (i. e., at the quarter point near the load), and would 
there be about 182,000 volts, or more than 300,000 volta between 
phases when the load current = 476 amperes at cos o = 0°7. 

Obviously, line pressures in the neighbourhood of 300,000 volts 
constitute a practical objection to the system, but this actual value 
applies to the hypothetical examp!e here considered, and it is to be 
hoped that by the time it becom es necessary to transmit electricity 
1,500 miles, the safe limit of voltage will also have been increased. 

When the half-wave line is on opencircuit, the voltage—equal at 
the ends—decreases to about 0'7 times the initial value at the 
quarter-points, and almost to zero at the mid-point. As viewed 
from the axis of distance, the voltage curve is then very convex. 
On increasing the load, the voltage curve becomes less convex, and 
assumes successively the form of a lower and upper lip ; ultimately 
the over-voitages appear. For given power, the voltage curve is 
less convex, or more concave, in general form, the lower the power 
factor. The curve rises less rapidly when the inductance 
diminishes or when the capacity increases, since L/o is the 
coefficient determining the progressive displacement of the curve 
with load. 

The effect of increating capacity (by the use of insulated cables) 
is considered later. but, without having recourse to this expedient, 
the natural coefficients for overhead lines allow 50,000 kw. to be 
transmitted by a three-phase line without serious over-volts:es, 
even if the power factor falls to 07 (the actual phase voltages 
being then about 90,000 volta at the mid-point and 124; 000 volts 
at the quarter-points. With a higher power factor, 75,000 Kw. 
could be transmitted, and even 100,000 Kw. could be transmitted 
without exceeding 225,000 volts between phases if the power factor 
be near un'ty. Even if it be necessary to limit the power to 
50.000 KW., the cost of conductors is not prohibitive. 

Since Li and Ci do not vary much with reduction in the size of 
wire, over-voltages might be eliminated by using smaller conductors 
conveying less power. Three conductors each of 1 aq. cm. section 
would transmit safely much more than one-fifth of the power 
transmitted by lines of 5 sq. cm. section. but the efficiency would 
be low, because the current at the centre would remain about 
275 amperes (corresponding to quarter-wave constant-current 
conditions) whatever the power absorbed, 

Protection against excessive voltage resulting from excessive 
current would be obtained by overload circuit-breakers: and 
lightning arresters would be installed along the line and adjusted 
for a pressure lower than the puncture-voltage of the insulators. 

Comparison with d00-km, Transmission,—Table VI makes possible 
comparison between the performance of a half-wave line and that 
of an ordinary three-phase line using aluminium cablea of 


. — — — PS 
Vol. 87, No. 3381, Avaver 27, 1990.) THE ELECTRICAL REVIEW. : : 988 


500 sq. mm. section or copper cables of 300 sq. mm. The maximum 
power transmitted is taken to be 75,000 Kw. at power factors of from 
1'0 to 0°7, and with 173,000 volts between phases at the load. The 
suffix « after the power factor at the station indicates that the 
current leads on the voltage; similarly, r indicates that the 
current lags. 


TABLE VI.—LoAD CHARACTERISTICS OF ORDINARY THREE- 
PHASE LINE, 312 MILES (500 KM) IN LENGTH. 


Power Load. Input. pn 
100,000 Sols | ! Effie i 
, P 1 „ . | el- 
phase-voltaze factor, ampa | voltage. ; amps | factor, | ^ kw. ner. 
75,000 1'0 | 230 | 105,600 | 259 |0995a/ 81,600 | 92'0 
09 278 126,500 212 |0°9957 | 80,300 | 93°65 
0'8 312 |141,100 202 | 0°9587/ 81,900 | 91'6 
07 357 | 164,809 205 =| 0°876 7 83,400 | 900 
37,500 10 125 88,600 192 | 0'780 u | 39,900 | 94'0 
0°9 139 101 200 154 0 840 4 39 500 | 95°0 
0'8 156 |107.200 136 O'891 4 39,100 96 0 
07 178 | 115,500 120 | 0°945 a 39,200 957 
Open ee 
circuit; — — 19,300 | 163 | 0'045a 600 — 


The principal facts disclosed by the table are as follows :—(1) To 
maintain 100,000 volts phase-voltage at the load, the input voltage 
must be varied from 79,300 volts on open circuit to 154,800 volts 
when supplying 76,000 Kw. at 0'7 power factor, i.e., in the ratio 
1: 1°95 


From the point of view of maximum line voltage the ordinary 
transmission line for 500 km. is practically equivalent to the half- 
wave line for 2,400 km. This is only what might be expeoted ; 
the maximum pressure in & half-wave system is near the quarter- 
pointa (of ite length), and is there about equal to the voltage which 
would haze to be provided for ordinary transmission over this 
quarter distance. | 

In the 500-km. transmission the input voltage for given delivered 
power varies considerably with the power factor (the ratio being 
1 : 1'46 for cos ? varying from 10 to 07 with 75,000 KW., and 
1:129 for the same variations with 37,500 Kw.). Itis, therefore, 
impossible in this case to vary the input voltage according to a 
simple law so as to maintain constant voltage at the load. 

2. The three aluminium lines, each of 5 sq. cm., transmit 
50,000 Kw. without exceeding 130,000-volta phase voltage (225,000 
volta between lines) at the station. This corresponds to 42 kg. per 
Vi ead is economical as regards line cost, but the regulation 
is bad. 

3. The efficiency is good, viz, about 95 per cent. over a wide 
range of load and power factor, and the section of the conductors 
might be reduced without serious inconvenience. 

4. The capacity current is about three-fourths of the maximum 
delivered current. The power factor on open circuit is very low, 
and the alternators are then difficult to op»rate in parallel. 

6. The power factor is very different at the two ends of the line, 
the current being considerably more in advance at the station end. 

On the whole, the comparison i8 more favourable to the 2,400-km. 
transmission than to the 600-km. line. The half-wave line would 
eliminate the bad regulation experienced in certain large networks 
now in service. In some of the latter it has been neceasary to 
install very large over-excited synchronous motors in order to 
modify the power factor and keep the voltage reasonably constant 
at the load. For instance, the Southern California Edison Co. has 
installed at Los Angeles, at the end of a 250-mile (400-km.) line 
operating at 150,000 volts, 60 cycles, two 15,000- K.v.A. synchronous 
motors running light. Even these are unable to maintain good 
regulation, and a third unit of 30,000 k. v. A. is being installed. 
About 3,0.0 KW. will be dissipated as heat in order to maintain 
s-eady voltage. This is a serious factor, but the use of synchronous 
motors in such a case is preferable to taking the current several 
times the distance in order to make the line a half-wave system. 
The poesibility of other arrangements is considered la! er. 

Combined IIul f- Wave and Quarter- Wave | Transmission.—Sinoo 
the voltage along a half-wave system varies in a manner which 
itself changes with the power transmitted, the half-wave system 
is inherently restricted to the transmission of energy ea bloc from 
end to end of the line. At the centre of the line there is, hon - 
ever, practically constant current as in the quarter-wave system. 
With 104,000 volta constant phase- voltage at the load, the current 
half way along the half-wave syetem varies only within the limits: 
], = 265 + 7 amperes per 18000 KW. in the case already con- 


sidered, the voltage varying from Uv, = 11,300 volts. when the 
load circuit is open, to 126,500 volts when the load is 75,000 Kw. at 
cosó = 08, 


It ia posible, under certain cond.tions, to draw energy from, or 
near, the centre of the line. If a variable resistance R be con- 
hevkd in each conductor at this point, it is necessary to maintain 
ut the station a voltage U instead of U, as though the load current 
were I, instead of 1, This does not, however, change the voltage 
regulation at the station ; the current is simply increased in the 
ratio J, : Jy. The resistance may be inductive. In either case, if 
the load at the centre is small compared with the total power, the 
system is practicable. : 

[Ía8.ead of a more or less inductive resistance, one cr several 
transformers may be connected in series in the line (at or near the 
centre point), the secondaries serving constant current circuits, 
Alterratively. the central luad may take the form of motors or 
converter groups. The motors would have to be alternators, with 


series characteristics, running nt a constant speed when traversed by 
constant current, the terminal voltage increasing with the load. 

Allowing for the resistance of the line, the current is not quite 
constant. In the example already considered, it was 265 amperes 
on open circuit, 280 amperes when delivering 37,500 KW., and 
295 amperes when delivering 75,000 KW., or, say, an average of 
280 amperes = 5 per cent. Similarly, there would be certain 
variations in delivered voltage with variations in the intermediate 
series load. 

Such an arrangement might consist in constant-voltage trans- 
mission from Niagara to New Orleans with a constant current 
tapping at St. Louis ; or from the Zambesi Falls to the Cape, with a 
tapping at Pretoria; or from Montenegro and Dalmatia to Petro- 
grad, with a tapping to serve the industrial district of Poland ; or 
the same transmission to Paris with a detour through Berlin. 
These examples are offered simply to illustrate the distances 
involved by half-wave transmission at 50 cycles per second, At 
lower frequencies the distance would, of couree, be increased, whilat 
at 125 cycles per second (which has been exceeded in lighting 
circuits) the distance would be about 625 miles for half-wave and 
315 miles for quartor-wave transmission. 

Underground Cables, —Hitherto underground cables have not 
been made for such high preasures a3 those considered in the above 
examples. Perhaps such cables could be built up i» situ by placing 
unarmoured cables in cast-iron pipes and filling the latter with 
insulating compound after preliminary evacuation; the oost ot 
such a cable might be no higher than that of armoured cables suc: 
as have been used, or proposed, for D.C. series systems. Whatever 
may prove to ba the voltage limit of underground cables, it is 


worth while to investigate briefly the principal characteristics of 


quarter-wave and half-wave transmission using underground 
cables. 

The velocity of propagation is reduced from v to v// (u E) in 
a medium of permeability A and specific inductive capacity K. 
With » = 1 and K = 3 the speed of propagation is redused by the 
factor 1 / 8, and the quarter-wave and half-wave distances are 
reduced by the same factor. Under these conditions the half-wave 
distance at 50 cycles per second becomes a little less than 1,060 miles 
(1,700 km.) The transmission would have the same general 
characteristics as in the case of overhead conductors with the very 
important advantage that, owing to the increase in capacity and 
reduction in self-inductance (compared with overhead lines), over- 
voltages would ba eliminated. The characteristics of the E.H.T. 
cable required can only be estimated approximately, but when 
delivering 100,000 Kw., the voltage at the centre of a half-wave 
System would bə about 26,000 volts, and at the quarter-points 
84,000 volts (compared with 180,000 volts at the quarter-points of 
an overhead line). In other words. the maximum voltage along 


„the cable would be lower than the voltage at the ends. 


This, however, in vol ves a corresponding increase in the current. 
If the preasure be 25 per cent. of the terminal value at certain 
points in the line, the current becomes simultaneously four times 
as great, with a corresponding increase in lossea and heating. 

A combination of overhead and underground lines might combine 
the advantages and eliminate the disadvantages of.the individual 
systems. In addition, such a mixed installation might conform 
very well to the practical requirement that extra high-tension lines 
be carried underground in closely populated areas. Clearly there 
is room for further study concerning the best distribution of self- 
inductance and capacity in lines of different lengths, and the 
benefits to be gained by modifying these factors. 

(Tu be continued.) 


ALTERNATING CURRENT TRACK-CIRCUITING. 
Bv L. H. PETER, A. M. I. E. E. 


(Abstract of paper published in the Journal of the INSTITUTION 
OF ELECTRICAL ENGINEERS.) 


(Concluded from page 251.) 


In cases where a.c. track circuits are installed on electrified 
roads using the running rails for the propulsion return cur- 
rent, it is essential that the A.C. apparatus should not be 
affected by b. c. Where single-rail track circuits are installed, 
the return traction current has two paths back to the power 
station. One lies on the continuous return rail, and a 
parallel path is formed through the relay track-winding and 
back on to the continuous return rail. The resistance of this 
alternative path must be kept sufficiently high in relation to 
that of the continuous return rail to limit the D.C. passing 
through the relay and transformer secondary windings to a 
value which will not affect the operation of tlie relay or 
transformer by saturation. 

This protection may also be obtained by placing small 
impedance coils across the transformer secondary and across 
the relay, these coils having relatively large impedance, but 
low ohmic resistance. l 

The impedance of a bond is to some extent dependent on the 
track voltage at which it is worked, the rise in impedance 
with the track voltage being greater with small air-gaps. 


Variation in impedance due to D.C. unbalancing of the bond 
is greater with the non-resonated than with the resonated 
type. 


The impedance curves of a bond having a capacity of 
750 amperes (D.C.) per rail are shown in fig. 8. The tests were 
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made at 50 cycles. With the 0.06, in. air-gap the impedance 
only rises slightly over a wide range of track voltage. The 
same bond was used to obtain fig. 9, a condenser coil now 
being connected up and the number of turns in circuit in the 
coil being adjusted to give the bond as nearly as possible 
unity power factor. In both figures it has been assumed 
that the D.C. propulsion return current in the two rails is 
equal. This is not always the case, and the bond impedance 
varies as the D.C. unbalancing current changes. If the bond 1s 
situated at & point on the line where there is always a certain 
amount of unbalancing current present, the drop in impedance 
can be overcome by altering the tapping of the condenser coil, 
thus giving the bond a leading power factor when no 
unbalancing exists, and the power factor then becoming unity 
when the pre-determined unbalancing current is present. The 
variation in impedance of the bond is less at lower frequen- 
cies, and at 25 cycles it is possible to build a resonated bond 
having less than 10 per cent. variation in impedance between 
0 and 200 amperes (D. c.) unbalancing current over a range 
of track voltages of from 0.95 to 6 volts. 

This variation in impedance, which appears to grow as 
the frequency of the signalling current supply is increased, 
would appear to be due to the increase in the watt loss in 
the laminated core of the bond. It is not advisable to reduce 
the volume of the iron in the bond core. The normal working 
flux-density of these bonds is in the neighbourhood of from 
500 to 600 lines per sq. in. It is only by working at low 
densities that the bond losses on the A.c. side can be kept 
small. The keeping of these losses low is of great importance, 
particularly in the resonated bond. 

The necessity for using a large quantity of iron in the bond 
only applies in the case of D.c. electrified roads where the 
heavy return traction current necessitates the bond having 
an air-gap to avoid saturation. 

Reference has been made to the utilisation of the resonated 
bond. This consists in varying the number of turns in 
circuit in the condenser coil of the bond until a tapping is 
found which gives the desired result on the relay. This varia- 
tion of the condenser circuit varies the bond power-factor, 
and in some cases is futile, and although the phase angle 
at the relay may be improved, the impedance of the bond 


may be decreased sufficiently to nullify the advantage of this 


improvement. If, however, it is found possible to vary the 
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FIG. 8.—IMPERANCE AND P.F, or RESONATED BOND WITH 
VARIOUS AIR GAPS. 


Fia. 9.—IMPEDANCE AND P.F, OF RESONATED AND NON- 
RESONATED BONDS. 


condenser in such a way that both the voltage across the 
relay track winding and the phase angle between the relay 
local and track currents are improved, then the adjustment 
is a good one, and improved shunting of the track and pos- 
sibly a reduction in the track feed current will result. To 
obtain the best resulta from any double-rail track circuit with 
impedance bonds, it is necessary to make these adjustments 
when the track circuit is installed, and as nearly as possible 
under the normal working conditions of ballast resistance 
and unbalancing current, both the voltage across the relay 
and the phase angle being checked while the adjustment is 
being made. T€ | 
We may now consider the effect of direct current on the 
relay. Relays of the galvanometer, vane, or induction-motor 
type are all immune from operation by D.c., and the only 
effects on them are those which will cause the relay to drop— 
a "safe" failure, but one which must be guarded against 
to prevent traffic delays. If the relay is of the in phase 
galvanometer type containing no iron, the D.C. effect is not 
marked and only adversely affects the relay as far as heating 
is concerned. Excess of p.c. through the relay track winding 


may damage flexible connections to the moving armature, 
but otherwise this relay may be considered to be non-affected 
by D.C. The “ quadrature "' relays contain iron in some part 
or another, and, if used for single-rail track circuits, must be 
protected against saturation by D.C. passing through the 
parallel path mentioned above. In practice the relay is 
protected in a similar way to the track transformer by keep. 
ing the resistance up as much as possible, and it may also 
have an air-gap in its iron circuit which will assist in this 
protection; D.C. has the same effect on this type of relay as 
on the impedance bond, that is, it decreases the impedance. 

No mention has so far been made of the relays adopted 
for track-circuiting roads on which a.c. traction current is 
returned to the power house through both running rails. In 
such cases it is customary to adopt a higher frequency for 
the signalling current and to use a relay which is definitely 
selective, and is, therefore, not operated by the lower-fre. 
quency traction current. Such relays, if of the two-element 
type, come under the same classification as that applied to 
all other two-element relays, namely, in phase or * quad- 
rature,” and are treated in the same way when constructing 
the track-circuit vector diagrams. 


REVIEWS. 


Electric Welding and Welding Appliances. By HERBERT CARP- 
MAEL, A. M. I. C. E., A. M. I. E. E. Pp. 193; 84 drawings and 
other illustrations. London: Constable & Co., Ltd., 19%. 
Price 188. net. 


This book, the preface states, is an almost verbatim reprint 
of articles which appeared in The Ingineer during some 
months of 1919. The character of the book is well defined by 
that fact, it gives a good descriptive account of the different 
systems in use, of the machines and apparatus required, and 
of the character of the work actually done on' a commercial 
scale by each of them. The history of the art is only lightly 
touched on, the detailed craftsmanship involved is not 
minutely dealt with, and the scientific principles are only 
referred to as incidental to the descriptions. But as a con- 
temporary account of the state of the art in 1919, and a 
useful guide to the would-be user of the methods available, 
from which he may judge which will best suit his require- 
ments, the book can be recommended. There is only one 
word of caution to be given in this connection : electric weld- 
ing is an art which is undergoing rapid development, both in 
respect of methods and applications. Nevertheless the reader 
will get a very fair idea of both, and will at least be informed 
as to the directions in which to seek for up-to-date informa- 
tion. 

The history of electrical welding is very well summarised 
in the introductory chapter, but one may supplement 16 by 
the fact that forty years ago carbon arc welding was practised 
by some continental firms in the burning up of accumulator 
sections, on erection jobs where the gas blow-pipe was not 
available. Arc welding and resistance welding were very 
nearly contemporary in their birth. Doubtless the sticking 
and fusing of switch contacts and similar phenomena whi 
became unpleasantly familiar to the earliest experimentalists 
with strong currents from dynamos gave the idea to many 
of them. Elihu Thomson and Benardos are, however, identi- 
fied as the effective inventors of the two processes a8 Com: 
mercial propositions. The development of the resistance 
method has been one of magnitude, and specialised apparatus. 
The arc method made some progress in variety of application, 
but little else until Slavinoff substituted a metal electrode 
for the carbon of Benardos. Even then it took something 
like 20 years before the possibilities of metal arc. welding 
were appreciated. Perhaps the necessities of war time have 
contributed more than any other single influence to the pro 
gress made in the use of metal arc welding. Those necessities 
stimulated experiment and invention, disclosing a far wider 
range of application and utility than had been recognised. 
There is every indication that this range will be much ex- 
tended within a few years. 

The considerable impetus to metal arc welding which has 
followed the introduction of flux covered electrodes 18 pointed 
out, and the views of inventors and users are fairly set out. 
Very wisely the author does not enter into the controversies 
which have arisen on this question. These controversies WI 
be settled by practical und commercial considerations; Ps 
sibly aided by disinterested research, of which, however. 
hardly anything seems likely to be done in this country. 
The Admiralty made a commencement of such research, but 
it was shut down soon after hostilities ceased. 3 

Two chapters are devoted to descriptions of the principles 
and elementary apparatus of carbon are and resistance wela- 
ing respectively. ‘These chapters indicate very well a unda- 
mental difference between the arc and the resistance methods. 
Arc welding requires few and simple appliances, which are 
easily adapted to almost any kind of work. Resistance welding 
requires specialised tools for each kind of job, and for each 
magnitude of job. Arc welding is essentially a jobbing pro- 
cess, resistance welding essentially a manufacturing or quan- 
tity production process. This is not to say that arc welding 
is not suitable for manufacturing, or that resistance welding 
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cannot be applied to repairing and other odd jobs. But the 
«resistance welder is essentially a machine tool with a nar- 
rowly defined range of capacity. An arc welding outfit is 
essentially a hand tool with a wide range of adaptability. 
There are differences in the character of the welds made. 
The resistance weld resembles closely that made by a smith, 
the arc weld is more correctly autogenous soldering, in which 
metal is added to the original material and fused into it. 
Arc welding, at present, is almost confined to the ferrous 
FET resistance welding is applicable to almost any metal 
or alloy. 

The work carried out by the Steel Barrel Co., of Uxbridge, 
has a chapter to itself. The subject is a good one, because 
carbon arc welding has been used at these works for more 
than twenty years, and more recently resistance and oxy- 
acetylene welding have been added for certain portions for 
which they are more convenient than the carbon arc. . As 
the whole process of making a steel barrel is described, the 
reader will get a good idea of this manufacturing application. 

The quasi-arc process, essentially a coated metal electrode 
method, is described in another chapter, which gives a good 
deal of information about the details of manipulation, elec- 
trode sizes and current strengths for various thicknesses of 
work, giving altogether quite a good notion of the most 
recent methods of arc welding. Four chapters are devoted to 
descriptions of machines and apparatus for arc welding. In 
the main, these are descriptions of the generators, motor 
generators, and transformers designed by various firms for 
the supply of energy at suitable voltages and current strengths. 
A number of useful portable sets are described and illustrated. 
As arc welding requires a lower voltage than those generally 
used for other purposes, and currents up to a few hundred 
amperes, whilst it is desirable for several reasons that the 
voltage shall be limited, some kind of transforming apparatus, 
is almost essential where a supply is available on the work. 
Where no supply exists, evidently a portable generating set 
is required. It will be seen from the descriptions that these 
requirements can be met by a number of makers. More 
or less automatic regulation is provided in various ways, both 
for continuous and ‘alternating current. As arc welding in- 
volves some deliberate and more or fewer accidental short 
circuits, such automatic regulation, or at least limitation of 
the current is very necessary. Practical welders seem to be 
coming round to the' view that there is little to choose between 
continuous and alternating current for metal arc welding, 
so it is likely that converting sets will not be much in demand 
in future. 

Perhaps the most elaborate automatic regulating arrange- 
ment in use is that of the American Plastic Arc Welding Co., 
in which a solenoid carrying the welding current varies the 
pressure on a carbon pile resistance. This is fully illustrated 
and described. "The general reader may be more interested 
by the fact that this apparatus was used in repairing the 
damaged engines of some of the German vessels interned 
in American ports, and by the illustrations of such damage. 

The apparatus of the American A.C. Cutting & Weldmg 
Co. also has a chapter to itself. This apparatus is a trans- 
former with self-regulating characteristics, adaptable for 
various working ranges, and for connection to ordinary supply 
systems. 

These chapters will show that a good deal of attention has 
been paid to the problems of energy supply for arc welding. 
Practically that is all the machinery there is to it. The actual 
welding equipment js little more than an electrode holder 
with a flexible lead, protective screens or hoods, gloves, &c.; 
a suitable connection lead and clamp for the other pole of 
the circuit connected to the work, and a stock of such elec- 
trodes, carbon, or metal, as the work requires. 

The case is very different with resistance welding. No 
fewer than six chapters are devoted to resistance welding 
machines. It will be seen that a large variety is available, 


adapted to butt, spot, and seam welding for many metals 


and many jobs. The current strength and mechanical pres- 
sure needed to make a. good weld vary with the kind of metal, 
its thickness, the area of the weld. The arrangements for 
holding and feeding the work naturally vary also with the 
shape of the parts and the kind of weld to be made. Neces- 
sarily, therefore, resistance welders are rarely general utility 
machines, even in a restricted sense. They have to be designed 
for their jobs, like a repetition machine tool, to which class 
they really belong. The six chapters mentioned illustrate and 
describe a very large number of such tools, they will show 
the would-be user either that there are machines which will 
do his work, or which of the designs can be most readily 
altered to suit him, so that he will have guidance as to where 
to direct his inquiries. This is perhaps the most valuable 
feature of the book to the manufacturer or designer of metal 
articles in the fabrication of which rapid and economical 
joining of parts is a necessary feature. 

All resistance welders are operated bv alternating current, 
and all have the transformer incorporated into the design. 
This is a necessary consequence of the requirements of very 
large currents, up to thousands of amperes, and very low 
voltage, never more than 4 or 5. Apart from these charac- 
teristics the designs are of illimitable variety. 

The chapter on the strength of electric welds summarises 
the available information on this important subject. The 
most debatable point has been the strength of arc welds, 
which has been the object of a good deal of suspicion. The 


rapid extension of the 


data given show that ample strength can be secured for moet 
p ses. Experience on this is still accumulating with the- 
rocess. The skill and care of the 
operator are important factors, just as they are in smiths’ 
welds, but progress is being made not only in the trainıng 
of operators, but also in designing control apparatus which 
imposes conditions making for good work. i 

e book is well got up, well printed, and well illustrated, 
and can be confidently recommended as fulfilling its pro- 
fessed purpose. H. M. 8. 


— — — — 


Controllers for Electric Motors. By H. D. James, B. S., M. E. 
Pp. 354 T iv, 259 figs. London: Crosby Lockwood and 
Son. Price 21s. net. i E E i 

The work is a reprint of a series of articles which have 
appeared in the Electric Journal, additional text and diagrams 
having been inserted where necessary. It is essentially a 
specialist book, and is designed to give a complete account 
of control possibilities for both alternating and continuous 
current types of motors. 2 | E 

Following several chapters of a preliminary nature, we first 
find a consideration of manually operated controllers. Com- 
paratively little information is given regarding face plate 
type devices, but drum controllers are described at greater 
length. 

The most valuable section of the book deals with automatic 
control in which use is made of contactors operated electrically 
or by other means. Great stress is laid on the necessity, in 
such a method of working, of closing the contactors in suc- 
cession at the proper time, and a very interesting chapter 
discusses the methods available for effecting this operation. 
The succeeding chapter gives an account of a series of oscil- 
lographic records obtained in connection with this method 
of control, and attention is drawn to the fact that these 
show that comparatively few steps are really nécessary in 
the starting resistances of small or moderate sized machines. 
This fact is of great practical importance, since i& means that 
few contactors are necessary, leading to simplicity and cheap- 
ness. 

The various protective devices desirable in the case of large 
motors, some of which are probably not well known to the 
average electrical engineer, are also adequately described. 
Special attention is devoted to series-parallel controllers for 
series motors, the several means available for passing from 
the series to the parallel position being considered at length. 

The concluding chapters are devoted to a consideration of 
the actual arrangements commonly used in certain definite 
applications as mine hoists, rolling mills, machine shops, &c. 
These, of course, on account of the American origin of the 
book, may be taken as representative of practice on the other 
side of the Atlantic, and will be valuable for purposes of 
comparison to those who are familiar with methods used in 
this country. Certain terms, too, are introduced from time 
to time which will be strange to English readers, but this 
does not cause any difficulty, since the exact meaning is in- 
variably carefully explained. 

A very useful feature of the work is the tabulated statement 
of the advantages and disadvantages attached to the use of 
any particular appliance or method of working which in- 
variably follows the description of the subject under con- 
sideration. A special word of praise may also be given to the 
numerous diagrams of controller connections which are ar- 
ranged in such a manner that the mode of operation can be 
readily followed. | 

The book certainly deals with a phase of electric working 
in which there is a paucity of information available in a con- . 
venient form, and may be well recommended to men whose 
work is concerned with controllers, whether from the con- 
structional, installation, or maintenance points of view. The 
mode of treatment, which is one leading quickly to the 
important points to be considered, will also appeal to such 
readers. Students taking advanced courses can also peruse 
the book with advantage, the most useful chapters from their 
point of view being those dealing with the essential principles 
of operation. 

Calculation of Electric Conductors. By WILIA T. Tayor. 
Pp. 33. London: Constable & Co., Ltd. 


This work contains chiefly a description of a method of 
making cable calculations by means of a logarithmic chart. 

The book is well printed and bound, the chart being kept 
in a pocket in the cover, but there are some printers’ errors 


and omissions which should not have escaped notice, and point 


io rather careless reading of the proofs. For instance, in 
two of the four forms of working the typical example,” on 
page 13, errors are found which tend to shake one's faith 
in the whole of the. book; also a very glaring omission, twice 
made. on page 925. is very obvious. 

It is doubtful whether an engineer would prefer to use a 
chart of this description or not, in order to save himself a 
few, usually, simple calculations, and unless the chart was 
frequently used it would require a certain. amount of study 
on each occasion it was required. 7 

Certainly if the cable was an expensive one, the average 
engineer would make his own calculations. 

The bald statement that by adding a fourth wire to a 
three-phase (3 wire) system the transmission capacity will 
be raised three-fold requires further explanation. A. J., S 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, 


A New Pyrometer Outfit. 


Messrs. AUTOMATIC & ELECTRIC FurNAcES, 281-283, Gray's 
Inn Road, W.C.1, have recently placed a new pyrometer 
outfit upon the market. The indicator (fig. 1) is a moving- 
coll instrument of the wall type, and special attention has 
been paid to the pivoting to obtain a minimum of friction 
consistent with robust construction. The case 1s black 
enamelled with nickel finish, and is of handsome appearance. 
Compensating leads are provided, making the cold junction 
the actual terminal of the instrument, which is in accord- 
ance with the most approved practice. The thermo-couples 
provided are of two types. The first (fig. 2) is a nichrome- 
nickel protected couple intended for use in salt bath and 
cise-hardening furnaces, gas muffles, metal melting furnaces, 
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Ha... THERMO-COUPLE. 


Kc. For radiation furnaces and muffles free from deleterious 
fumes a cheaper type of couple may be used (fig. 3). "This is 
unprotected, and therefore much quicker in action. Both 
tvpes of thermo-couple are made for working temperatures 
up to 1,000 deg. Centigrade. 


The Alco " Electric Car. 


The accompanving illustration, fig. 4, shows the '' Also 
single-seated electric carriage, which has recently been in- 
troduced by Messrs. Anruur Lyon & Co., of 36, Victoria 
Street, Westminster, S.W., and which made its first public 
appearance at Regent's Park, N.W., in June last. The little 
vehicle is fitted with a body resembling that of a motor-cycle 
sidecar, and is equipped with a small electric motor which 
operates the rear wheels through a chain drive. The neces- 
sary electrical energy is supplied by two batteries carried 


?) 


Fic. 5.—THkE ‘' Periscope ” 
SPARKING PLUG. 


at the sides between the wheels; they can be grouped: to give 
either 24 or 48 volts, while they can be recharged in four 
groups at 12 volts. The capacity is stated to be 30 miles 
on one charge at an average speed of 10 miles per hour, 
while gradients of one in nine can, it is claimed, be mounted. 
The forward and reverse speeds, as also the brake, are ar- 
ranged to be operated either by hand or foot. The little 
vehicle, which is equipped with wire wheels and pneumatic 
tires, is stated to weigh, complete with battery, but without 
passenger, 6 cwt. 


The“ Periscope Spark Plug. 


The advantages of a spark plug that would permit a view 
of the conditions obtaining within the cylinder while the 
engine was working, have long been realised. The *‘ Peri- 
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Fra. 6.—'* PHa:NIX " REGENERATIVE 
Dry CELL. 


scope " plug, fig. 5, the patent rights of which are owned 
by the METROPOLITAN LABORATORIES, of “Elmhurst,” 
Twickenham Park, Middlesex, embodies within a sub- 
stantially designed plug all the advantages of a view 
plug, petrol injector, and compression release. A is the 
silica view lens attached to the nut B and removable for 
cleaning the lens or for petrol injection; c is the tubular 
electrode; D the sparking point, which is seen from outside 
the cylinder through 4; E is the body; F the insulator, and 
G the spring. The spark can be seen under actual working 
conditions, and the carburation can be judged by the colour 
of the flame. The view lens is of heat-resisting material, 
and is remote from the explosion products of oil vapour, 
being cushioned therefrom by a column of inert gas, and, 
therefore, 1s claimed to keep clean in the dirtiest of engines. 
The lens and nut can be readily removed for petrol injection, 
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and every part of the plug is replaceable if damaged. During 
manufacture the plugs are tested at 300 lb. pressure for both 
tightuess and insulation. 


The Phoenix Regenerative Dry Cell. 


Dry cells become stale, and are generally discarded, long 
before they are really worn out. If they could be provided 
with an extra supply of regenerative fluid in a convenient 
manner their life would be considerably prolonged at small 
additional cost. Particulars of a cell that fulfils these con- 
ditions have been sent us by the METROPOLITAN LABORATORIES, 
of Elmhurst,” Twickenham Park, Middlesex. In the 
'" Phoenix ” cell, fig. 6, A is the carbon, B the depolariser, € 
the paste, and D the zinc. The extra supply of regenerative 
fluid is contained in the glass tube £, which is fitted in the 
celi during manufacture. When the cell becomes weak any 
unskilled person can easily revive it by simply driving the 
plug G, which is waxed in, down until it is level with the 
top of the cell. The glass tube E is thus broken on the anvil 
r and the fluid released. 


ELECTRICITY SUPPLY AT PARIS, 
THE GENNEVILLIEBS SUPER-STATION, 


UP till about seven years before the war, Paris was supplied with 
electrical energy by a number of small generating stations, owned 
by various companies, serving different portions of the Paris area. 
It was felt, however, that this arrangement had serious drawbacks, 
leading to the wastage both of effort and capital. In conse- 
quence, a convention was arranged in 1907, whereby the Com- 
pagnie Parisienne de Distribution d'Electricitó was superseded by 
BRecteurs, which took over the supply of electricity thronghout 
Paris until 1924. an item of the conditions being that the Muni- 
pality shared both in the receipts and the profits. The programme 
of new works arranged included the installation of two new 
central stations. that of St. Ouen.sur-Seine to the north. and that 
of Iasy-les-Moulineaux to the south-west of Paris. New sub- 
stations and transformer stations were also planned, and the con- 
version of the network from two to three or five-wire, with the 
entablishment of a new distribution service in north-eastern Paris. 
The system chosen was two-phase, 42 periods, A.C., at 12,300 volts. 
The works thus planned were carried out just before the war broke 
out. During the years of the war the equipment of the several 
stations had much deteriorated by being uniatermittently used day 
and night, while large contributions for war purposes were levied 
on many, and the conviction was forced that capital used for the 
rehabilitation of these stations would be better employed in the 
construction of one super-satation." Hence the foundation of the 
Union Francaise d'Eleotricité —a company formed to carry out this 
idea. It his been generally recognised that the several Secteurs, 
if freed from the manifold costs of renovations and the care of 
generating their own power, may devote their efforts the more 
effectually to developing their respective networks and the dis- 
tribution of energy. On August 25th, 1919, the Compagnie 
Générale de Distribution d'Energie Electriqne, which owned the 
important Vitorz station (55,000 KW.). and the Billancourt station 
(22,000 Kw.), amalgamated with the Union Francise d'Electricité, 
and founded the Union d'Electricité for, specifically, the con- 
struction of the super-station at Gennevilliers, and to carry 
out the reorganisation programme of electricity supply in the 
Paria region. Some weeks later the Energie Electrique de la 
Région Parisienne was absorbed. This company was originally 
established in 1913 to supply electric power for traction pur- 
poses for the State railways, and owned works at Nanterre 
(22,000 Kw.) and Issy-les-Moulineaux (22,000 Kw.) Agree- 
ments were later made with four of the most important com- 
panies serving sections of the outskirts, namely, the Triphasé, the 
Ouest-Lumiére, the Est-Lumiére, &nd the Rive Gauche. Their 
works were sold to the Union Electricité, but are being temporarily 
used till the Gennevilliers super-station is completed and ready to 
work, when they will fall into the position of reserve plants. The 
following are, in round numbers, the yearly ontputs of the five 
stations which will be superseded by the Gennevilliers station :— 


(1) Energie Electrique de la Région Parisienne Company. 


a. Nanterre ... .. 50.000, 000 Kw.- hours .. (in 1918). 
b. Issy-les-Moulineaux 50,000,000 Kw.- hours .. (estimated). 
(2) Triphasé Company. 
c, Asnières ... «se 80,000,000 Kw.-hours 
(3) Est-Lumiére Company. 
' d. Alfortville... .. 35,000,000 Kw.-hours 
(4) Ouest-Lumiére. 
e. Puteaux ... .. 90,000,000 Kw.- hours ... (in 1918). 
The super-station at Gennevilliers is situated on a bank of the 
R ver Seine, and is linked with Paris by the Paris-Mantes-Pontoise 
railway, ria Argenteuil. At the outset, the station will have 
an installed capacity equal to 200,000 Kw., which may be increased 
later on to 300,000 Kw. The equipment will compriee 
35,000-KW. turbo-alternators ; Babco:k & Wilcox marine boilers, 
each having 1,350 sq. m. heating surface; a superheater of 
552 sq. m. heating surface; a 180-tube economiser ; and a 1,000 


... (in 1918). 


... (in 1918). 


sq. m. surface air-heater. The boilers will be grouped in fours, 
and will be on the Prat system. Work was begun on this station 
at the beginning of the year, and it is expected to be out of hand 
by January lat, 1922. The greater number of existing stations 
being available as reserves, the aggregate output of power when 
the Gennevilliers station is at work, will approximate to 
700,000,000 Kw.-hours a year. 


NEW PATENTS APPLIED FOR, 1920. 


(NOT YET PUBLISHED.) 


Compiied expressly for this journal by Messrs. Szrron-Jonss, O'DziL AND 
SrkPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


21,976. “ Control devices for telephone services.“ A. J. II. Haddan (F. W. 
Hall). July 22nd. 

22,007. Wireless telegraphy and telephony.” 
graph Co. (A. N. Goldsmith). July 22nd. 

22,018. “ Electric signalling devices for road vghicles," P. C. Middleton. 
July 22nd. 

22,039. '' Rotary discharges for radio telegraphy, &c." D. G. Morris. July 
23rd. 

23.065. '' Electric storajpe batteries, &c." J. E. Kohlmeyer. July 231d. 

22.076. “Protecting casings for transformers in induction furnaces." W. 
Grundhofer. July 23rd. 

22,077. Noltage regulators for electric current generators.“ 
July 23rd. (Switzerland, August Sth, 1919.) 

22.084. '' Electric current regulating devices.“ W. H. Glaser. July 23rd. 

22.106. Electric switches." A. Stringer. July 24th. 

22.120. Conveving electric current to movable truck, &c.“ H. Huartson 
and II. R. Lamb. july 24th. 

22,131. Dynamo electric machines." R. I.. Cleaver. July 24th. 

92.1534. “ Electric junction boxes, &e."" II. E. Walker. July 24th. 

22.168. Electrical accommodation indicator for theatres, &c." P. A. 
Tillinghast. July 24th. 


Marconi's Wireless Tele- 


Scintilla. 


22.172. Sparking plugs.“ F. Kay and N. Kay. July 26th. 
22,180. '' Electric bell." F. Thompson. July 26th. 
22,189. “ Electric tumbler, &c., switches.” J. A. Crabtree. July 26th, 
22,204. “ Sparking plugs.” H. V. Chandler and H. G. Dashwood. July 
th. 

212 215. " Electro-magnetic telephone receivers." H. G. Shrivell. July 26th. 
292331. '' Receiving signals by wireless telegraphy.” Hall Rescarch Cor- 


poration.” July 26th. (United States, August 13th, 1919.) 

22,237/8. '' Electric discharge gap apparatus." Metropolitan-Vickers Elec- 
trical Co. July 26th. (United States, August Toth, 1919.) 

22,244. Electrolysis.” M. A. Adam. July 26th. * 

22345. “ Electrolysis.” — M. A. Adam, J. Fieldhouse and J. Stevenson. 
July 26th. 

22,258. Telephone receivers,” 
(Germany, July 24th, 1919.) 

22,259. ''Sparking plugs." M. P. Seneze. July 26th. (Belgium, October 
8th, 1919.) 

22,260. '' Apparatus for production by electrolysis of gas under pressure.” 
E. Vesme. July 26th. 

22.275. Apparatus for electric welding." T. Waddington. July 26th. 

22,295. “ Switchgear for controlling supply of electricity to machinery, 
&c." W. de Renzi. July 27th. 

22.206. Balanced electrical relays.” C. C. Garrard, A. H. Railing, and 
W. Wilson. July 27th. 

22.313. Means for electrically driving bowls of centrifugal separators,” 
A Melotte. July 27th. (Belgium, December 26th, 1919.) 

22.328. Signalling devices, &c." A. L. Davis and A. K. T. 
July 27th. 

22.346. “ Sparking plugs." A. E. Heath. July 27th. 

22:58. “ Dynamo- electric machines.“ W. F. Higgs. July 27th. 

22,359. '' Alternating-current: meters.“ Dr. P. Meyer Akt.-Ges. July 27th. 
(Germany, January 27th.) ; 

22,369. ‘Electric motor starting device for internal-combustion engines.” 
R. Bosch Akt.Ges. July 27th. (Germany, September 22nd, 1919.) 

22.383. Electric light sconce fittings." S. W. Hamlyn. July 27th. 

23,344. “ Switch control devices.“ A. A. Lippold. July 27th. 

22.30. Alternating current electric motors." Carey-Gavey Syndicate. 
July 27th. 


Siemens & Halske Akt.-Ges. July 26th. 


Smith. 


32,439. “ Trolleys of overhead electric cables.“ J. W. Player. July 28th. 
22, 40. Electric. lamp supports.“ A. C. Runkel. July 28th. 


22.448. Terminals for clectric conductors." G. H. Sykes. July 28th. 
32,456. “ Mounting of electric motors.“ C. F. Barnholdt. July 28th. 
22.458. Electric controlling devices." British Thomson-Houston Co. and 

V. E. Hall. Juty 28th. 

22.472. Process for protecting apparatus against electrolytic destruction.” 

F. von Wurstemburger. July 28th. (Switzerland, August 2nd, 1919.) 

2.484. Electrical chain welding machine.“ Union. July 28th. (Switzer- 

land, September 2nd, 1919.) 


22.708. Electro-magnetic reception arrangements.“ F. J. Chambers. July 
23th. 


22,527. “ Multi-lectrode valves, &c." S. R. Mullard. July 29th. 
23.547. ''Regulation of electric currents.“ W. Langdon-Davies and A. 


Soames. July 29th. , 

22.563. Electromagnetica] operated controlling devices." Cutler-Hammer 
Manufacturing Co. and laranic Electric Co. July 29th. 

22.607. Alternating-current induction motors." E. S. Carey. July 29th. 


22,617. “ Long-distance power transmission." A. M. Taylor. July 29th. 
22.669. Electric stop motions," A. Roberts. July 30th. 

22,073. '' Electrical current plugs, &c." W. de Renzi. July 30th. 

32.685. '' Method of measurmg lengths of electric. waves," P. J. & S. M. 


T. Armagnat and Veuve C. M. A. de Nerbonne. July th. 

22.703. '' Reception of wireless signals." H. J. Round. July 30th, 

92.727. “Overload cut-out with power storage." F. Krupp Akt.-Ges. 
July 3th. (Germany, August 7th, 1919.) 

22.732. Electric switches and switeh-holders." H. Garde. 

22.761. Synchronous motor for poliphase current.” 
Oerlikon. July 30th. (Switzerland, August 26th, 1919.) 

22.797. Electrical device for withdrawing metal splinters from the eye." 
A. Gatti. July 3st. 

22.805. '' Dynamo-electric machinery.“ D. P. Alexander, W. 
R. Kerr. July 3st. 

92.817. “ Electrically-operated safety 


machinery." R. II. Derry. July Ist. 


Jule 30th. 
Maschinenfabrik 


Hunter, and 


device for automatically stopping 


288 


THE ELECTRICAL REVIEW. [Vol. 87. No. 3.231, AUGUST 27, 1920. 


22,819. Rotary electric machines." K. Nobuhara. July 3lst. 

22,823. “ Recording dynamoirneters." M. Rockstroh. July 3lst. (Germany, 
August 4th, 1919.) 

22,828. “Transmitting photographs, &c., by telephone or wireless tele- 
phony.” F. Wyndham. July 31st. : 

22,874. *'' Electric switches." R. A. R. Bolton. August 3rd. 

22.892. *'' Magneto-electric machines." British Thomson-Houston Co. and 
A. P. Young. August 3rd. 

22,901. Radio-communication systems.“ 
(U.S., August 3rd, 1919.) 

22,932. Electrical heating-units for heating apparatus, &c." F. Husband. 
August 3rd. 

22,941. '' Thermionic valves.“ H. Morris-Airey, A. K. Macrorie, and S. 
R. Mullard. August 3rd. 

22.942. Thermionic valves.“ T. E. Goldup, A. K. Macrorie and S, R. 
Mullard. August 3rd. 

92,943. '' Thermionic valves." A. K. Macroric, S. R. Mullard and G. 
Shearing. August 3rd. 

22,950. Ships’ telegraphic apparatus." C. A. Mosedale and G. Taylor. 
August 4th. 

22,973. '' Process for utilising mica for electrical purposes." Rai Sahib S. 
Mull. August 4th. 

22,980. “ Electrode and electrolytic batteries," A. E. Alexander (Stuart 
Electrolytic Cells Inc.). August 4th. 

22,996. Portable telephones for the deaf." W. Burkinshaw. August 4th. 

23,007. Magneto-electric machines." British Thomson-Houston Co., H. 
W. H. Warren and A. P. "Young. August 4th. 


G. O. Squier. August 3rd. 


23,030. '' Electric welding machines." J. Y. Johnson and United States, 


Chain & Forging Co. August 4th. 

23,045. Electrical rectifying apparatus, &c." W. H. Glaser and W. H. 
Glaser, Ltd. August 4th. 

23.090. Electric emergency lighting installations." P. Das. August 5th. 

23,092. “ Electric switches." F. W. Easter. August 5th. 

93.103. “ Induction motors.“ British Thomson-Houston Co. and General 
Electric Co. August 5th. 

23,109. Continuous wave telephony and telegraphy." C. S. Franklin. 
August 5th. 

23,115. Manufacture of electric rotating machines." T. Tanaka. August 
5th. (Japan, July lth, 1919.) 

23,123. '' Dynamo-electric machines." F. Creedy. August 5th. 

23,126. ''Sparking plugs." L. Grillette. August 6th. 

23,142. '' Electrical transmission of power." R. L. Aspden and F. H. 
Bowman. August 6th. 

23,143. '' Electric incandescent lamps,  &c." U.  Cristofoletti and N. 
Manetti. August 6th. 

23.176. Apparatus for starting single-armature converters from alter- 
nating-current side." Akt. Ges. Brown, Boveri et Cie. August 6th. (Swit- 
zerland, August 16th, 1919.) 

23,181. Electric vehicle controllers.” 
(Switzerland, August 18th, 1919.) 

23.182. Ignition magnetos for internal-combustion engines." Fabriques 
des Montres Zenith successeur de Fabriques des Montres Zenith G. Favre- 
Jacot et Cie. August 6th. (Switzerland, August 26th, 1919.) 

23,188. Magnetos having rotating armatures." Fabriques des Montres 
Zenith successeur de Fabriques des Montres Zenith G., Favre-Jacot et Cie. 
August 6th. (Switzerland, November 6th, 1919.) 

23,185. '' Instrument for converting wireless direction-finder bearings into 
mercator bearings." R. E. Carey. August 6th. 

23,187. '' Means for securing metal, &c., bodies to insulating, &c., material.” 
Crompton & Co. and W. F. Jones. August 6th. 

23.201. Electrically treating foods, &c." F. S. Smith. August 6th. 

23,249. '' Automatic electric indicator for motor vehicles." T. W. Bennett. 
August 7th. 

23.252. Handle, &c., for electrodes used in welding, cutting, &c."' P. 
Buckley and Buckley, Saunders & Co. August 7th. 

23,267. Electrical connecting and supporting devices." Electric Outlet Co. 
August 7th. (United States, January 10th.) 

23,268. '' Electrical connecting and supporting devices.” 
Co. August 7th. (United States, April 9th.) 

23.282. Electric switches.“ R. C. S. Jamie. August 9th. 

23,288. Electric door-bells." R. L. Irvine. August 9th. 

23.308. Electric lighting systems.” C. I. I. Manufacturing Co. and E. A. 
Watson. August 9th. 

23,309. '' Trolley-heads for electrically-driven vehicles." G. H. Donovan. 
August 9th. - 

23,329. ‘* Electrical resistances.” W. Clark and Clark's Neo Electric De- 
vices, Ltd. August 9th. 

23,333. Ignition magnetos." M-L, Magneto-Syndicate and E. A. Watson. 
August 9th. i 

23,337. '' Electric radiators.” E. C. R. Marks (Landers, Frary & Clark). 
August 9th. 

23,338. “ Headlights and electric bulbs therefor.” J. M. 
August 9th. (United States, August 28th, 1919.) 

23.347. Receiving methods of  radio-telegraphic and  radio-telephonic 
signals." C. Bardeloni. August 9th. (Italy. January 10th, 1918.) 

23.368. Means for interrupting clectric currents.” J. A. Slee. August 9th. 

23.373. Gas exits for galvanic batteries.” G. Oldham, J. Oldham and 0. 
Oldham, and Oldham & Sons. August 9th. | 

23.374. “ Miners’ safety, &c., electric lamps.” G. Oldham, J. Oldham and 
O. Oldham, and Oldham & Sons. Aupust 9th. 

23,375. Electric motor for driving phonographs, &c." II. Wade (Mils). 
August Mth. 

23,391. '' Modulation systems, &c., in radio-cominunication, &e.” Radio 
Communication Co. and J. Scott-Taggart. August Mth, 

23,427. '' Electric luminous-writing machines." F. Silbermann. 
10th. 

23.442. Telephone systems." Western Electric Co. (Western Electric Co.). 
August 10th. 

23.450. Electrical couplings." W. C. Lee. August 10th. 

23,461. '' Electrostatic igniter.” H. Kuhner. August 10th, 

23.470. Electrical apparatus." E. L. W. Byrne, August llth. 

23,479. '' Electric arc lamps." A. E. Angold and A. H. Railing. August 
Mth, " | 
23,480. '' Means for charging electric accumulators.” A. E. 
A. H. Railing. August Lith. 

23,529. '' Safetv apparatus for „ overheating of electric irons," 1. 
Klotzlo & Sohn. August llth. (Switzerland, August th, 1919.) 

23,535. “ Electrical converter or generator." T. G. Wright. August Lith. 

23,536. “ Magnetic blow-out devices." V. Breeze and A. West & Co. 
August llth. 

23.537. Electric furnaces.” E. P. Barfield and L. W. Wild. August llth, 

23,540. '' Systems of electric ship propulsion," British Thomson-Houston Co. 
and J. Martin." August llth. 

23.941. “Electric resistance devices," — British 
(General Electric Co.). August llth, 


G. L. Meyfarth. August 6th. 


Electric Outlet 


Richardson. 


August 


Ingold and 


Thomson-Houston C. 


23,544. “ Drums for automatically coiling loose portions of electric cables.” 
W. E. Lawton and H. Marryat. August 11th. 

23,965. '' Transmitting and receiving circuits for wireless telegraphy.” II. 
Morris-Airev and A. K. Macrorie. August lith. 

23,983. ''Power for driving dynamos, Xe., on vessels," J. Jones. August 


23,607. “Sparking plugs." P. Chaliis. August 12th. 

23,610. “ Methods of protecting electrical apparatus. and distribution sys- 
tems." British Thomson-Houston Co., II. ‘Trencham and J. M. Wallace. 
August 12th. 

23,645. “ Electric bells." F. G. Bell, W. C. Davey and Sterling Telephone 
& Electric Co. August 12th. 

23.650. Electric current regulating devices.“ W. 
Glaser, Ltd. August 12th. 

23,601. '' Renewal of thermionic valves or amplifiers," F. Harrison. 
August 12th. 

23.658. Lighting and signalling device for automobiles." G. II. Allton. 
August 13th. 

23.664. Apparatus for measuring maximum demand from electricity 
supply." O. Howarth. August 13th. 

23,693. “ Alternating current electro-magnetic engine.“ W. J. C. Payne. 
August 13th. 

23,696. '' Cooling arrangement for electric machinery." 
werke Ges. August 13th. (Germany, October &th, 1919.) 

23,727. “ Determining transmission equivalent of an electrical circuit.” 
Western Electric Co. (Western Electric Co.). August 13th. 

23.740. Brush-holders for dynamo-electric machines.“ W. R. Hopper and 
A. R. Woods. August 13th. 

23.750. Pouring-channels for electric, &c., furnaces.” D. de Luca. August 
13th. f 

23.761. Armatures for dynamo-clectric machines, &c." 
August 14th. 

_ 23,783. '' Means for testing and remagnetising internal-combustion engine 
ignition apparatus.“ A.C. Pritchard. August I4th. 

23,794. '' Alternating-current motors, &c." — E. S. Carey and Carey-Gavey 
Syndicate. August l4th. 

23,798. '' Dynamo-electric machines," Soc. Anon pour VExploitation des 
Procedes M. Leblanc.Vickers (formerly Soc. Anon pour l'Exsploitation des Pro- 
cedes. Westinghouse-Leblanc), August Ith. (France, September 18th, 1919.) 


H. Glaser and W. H. 


Stemens-Schuckert- 


E. S. Banks. 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 


6,600. '' Apparatus for forming filaments for electric lamps.” 
Thomson-Houston Co. (General Electric Co.). (147,955.) 


British 


1919. 

9,966. Mayineto-clectric machines for engine ignition purposes.” II. A. 
Sheppard. April 22nd, 1919. May 9th, 1917. (147,981.) 

9,967. “ Construction of electric generators and motors for working under 
water or other liquid." C. H. Hall. April 22nd, 1919. (147,982.) 

10,130. Electric. furnaces." A. M. ‘Teixeira, April 23rd, 1919. (147 ,988.) 

10.248. Electric cells for miners’ lamps and for similar purposes." Haslam 
& Stretton and T. Stretton. April 24th, 1919. (147,994.) 

10,273. “ Automatic apparatus driven by electric motor for winding spring- 
driven clocks." F. Guye, L. H. Borel and H. Ramseyer. April 24th, 1919, 
(147,197 .) 

11.115. Electric switches." G. Wightwick. May 3rd, 1919. (148,006.) 

11.348. Electrical water-heating elements." J. F. Barr. May Tth, 1919. 
(148,009. ) 

11,501. Electric lamps for miners.” E. 
(148,012.) 

22.913. Galvanic cells." Firm of J. Kremenezky and K. 
18th, 1918. (132,803.) 

28.678. ^ Electric switches." W. 
(148.086.) 

31.908. Electrolytic apparatus for the direct production of hypochlorites.“' 
P. Pestalozza, December 19th, 1919. (148, 093.) 


Lemaire. May &th, 1919. 
Dukes. July 


E. Barber. November 19th, 1919. 


Standardisation ia Australia.— The Institute of Science 
and Industry of the Commonwealth has drawn up a scheme 
for the creation of an Australian Engineering Standards Asso- 
ciation. This has been agreed to by the engineering societies, 
and a recommendation, has been made to the Commonwealth 
Government for the establishment of a standards association, 
In the meantime the question of reducing the number of 
structural steel sections used in Australia, and of standardising 
the steel used for these sections. has received attention. The 
annual consumption of steel and steel products in the. Com- 
monwealth is between 700,000 and SOO,000 tons, while of that 
quantity only 200,000 to 250,000 tons are produced locally. 
This is the beginning of a definite attempt on the part of the 
Institute of Science and Industry to attack the general ques- 
tion of standardisation of Australian engineering materials 
and processes. Already considerable progress has been made 
with electrical standardisation, and conferences will shortly 
be held to deal with railway and tramway rails and fishplates. 
The Institute of Science and Industry of the Commonwealth 
will afford. assistance in carrying out any investigations re- 
quired, and also in supplying funds for such work as might 
be required in. deciding on standards. Wath the permission 
of the British Engineering Standards Association, the Federal 
Government has reproduced illustrations of the various sec- 
tions, and they are being circulated for the use of all interested 
in building and constructional work. Accompanying the 
illustrations are full specifications; to be known as “ The 
Austrahan Standard Specification for Structural Steel.” 
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LITHOLITE 
INSULATORS, Ltd. 


55 —57, Hackney Grove, punt, E. 8. 
Phone and Telegrams: Dalston, 592, London, 


FIREPROOF ANO OTHER GRADES. 
ESTABLISHED: NEARLY 20 YEARS. 


NON-HYGROSCOPIC. 


MOULDINGS. , 


. Phonüp 
THE SILUMINITE : han 
INSULATOR Co.,Ltd., . 

Southall, Middlesex. E 
geo Large Advt.. pace Xxvii. ^ 


FERGUSON, 
PAILIN, 
LIMITEO, 


SWITCH BOARDS. 


EDWARD ST., 
Hr. Openshaw, 


| MANCHESTER. 
7. Tei.; 330 Openshaw, D. 


INSTRUMENTS, GIRCUIT- BREAKERS, 
AUTO-CUT-IN & CUT-OUTS. 


= Record Electrical Co., 3 


BROADHEATH. MANCHESTER. 


TELEPHONE : 164 ALTRINCHAM. 


BROOK 


ONE, TWO and THREE- .PHASE 


MOTORS. 
See Sup. 58. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Ory. 


Government Contracto 


GREENLAND PLACE, CAMDEN TOWN, LONDON, 
— ee 


‘Cantie’ Switches 


NOTE NEW ADDRESS: 
THE "CANTIE" SWITCH CO., LTD. 
LEIGHTON STREET, 
NOTTINGHAM. 


™ SAXONIA 


. ELECTRICAL WIRE CO., LTD. 
ALWAYS GREENWICH, S.E. 


ALL BRITISH 


| FLEXIBLE CABLES. 


Advertisement Index, see page «xxvi 


ELECTRIC INSULATION, 


E 


CHURTON oY 
A = POLY ew” 


ev MOTORS. 


T. HARDING CHURTON & CO., LTD.. 
Atlas Works, Water Lane, LEEDS. 


x ATOSKALO 
Bolt S SCALING TOOLS. 


Sole Maker: 


K GILMAN, 
. = Road. BIRMINGHAM. 


Bas Aare one: last week, | page xxxvii. 


EMPIRE“ 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL. LIMITED, GLASGOW. 
Ed 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C.2 
Works: NORTH WOOLWICH, LONDON. E. 


TELEPHONES & CABLES. 
Bee Advertisement this week, Sup. 12. 


CONNOLLY'S (BLACKLEY), Lo. 
for 
WIRES AND CABLES. 
See Advertisement last week, p. iii. 


STEEPLEJACKS 
Se MEET Backed 
The CHIMNEY CONSTRUCTION and 
BOILER SETTING Co. Ltd, 


7, Princes Street, atao S. W. I. 
. Chimboseta. hone. London. 


DIAGRAM PLATES, 


8witchboard Labels, Name Plates, In- 
struction and Address Plates, Adver- 
tising Novelties, Ciub Badges, "Checks, 
Tokens, Blanks, Die Stampings, Dies, 
Press Tools, Punches and Cutters. 


RELIANCE Ae 


BRITISH MADE 
BELL & LIGHTING 
ACCESSORIES. 
Julius Sax & Co., Ltd., 


24a, High St, New Oxford St., 
LONDON, W.C. t. 


* MASS PRODUCTION" 
OF MACHINES. 


See page xv. 


MOTORS. * 
Victoria Dynamo & Moron Co., 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
Phone: Gerrard 1245. 


FU LLER' „5 LIMITE 


ACCUMULATORS BATTERIES 
WIRES & CABLES CARBONS, &e. 
WORKS: 5 e, NSSNI, 


UNITED ELECTRI 


IDDESLEIGH HOUSE, Caxton on St, Westminster. 


‘Grams Bisedat, Vis, Londen, "Phone: Victoria . 


MAVOR & COULSON, Ltd., 


GLASGOW. 
MOTORS, DYNAMOS, 
SWITCHGEAR. 

THE 

BRITISH 

ALUM I NI UM 
"COMPANY, LB., 

109, Queen 

Vietoria 8t., 

Bes lavge Advt, 10/9/20. LONDON, £.6. 4. 


RAYNER & HEALD, LTD., 


DUKE STREET, DERBY. 
TWO & THREE-PHASE 


Bee page xxxv. 


MEASUREMENT ot 
AIR-PUMP DISCHARGE and BOILER- 
FEED WATER by means of the LEA 
RECORDER, can be seen working on 
Stand 114. Machinery Exhibition. Olympia. 

THE LEA RECORDER CO. LTD. 

Head Office: 28, Deansgate, MANCHESTER, 


M.E.M. 


Gear is Simple, Efficient, Reliable and 

Economical.— Write for full information. 
Midland Electric Mfg. Co., Ltd., 
Barford Street, Birmingham. 
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QUARTER-WAVE AND HALF-WAVE 
TRANSMISSION LINES. 


EXTRA-LONG-DISTANCE transmission of electrical energy 
is not a matter of primary importance to the British 
electrical engineer in his own country, but it is a matter of 
the utmost importance to him in relation to bis interests in 
colonial and foreign electricity undertakings. In every 
country there is increased interest in bydro-electric 
projecta—the stimulus, which is likely to be a permanent 
one, being the shortage and high price of fuel—and there 
are likely to be important hydro-electric developments in 
all countries possessing surplus water power directly the 
markets of labour and materials are sufficiently stable to 
justify firm estimates. "The economic possibilities of water 
power are determined largely by the availability of a market 
for electrical energy within the radius of economical trans- 
mission. Increase in the distance to which electrical 
energy can be transmitted economically increases the water- 
horse-power which can be utilised by making it profitable 
to develop falls hitherto too remote from industrial centres. 

With the materiale, equipment, and experience in design 
and operation hitherto at our disposal, we have been able to 
transmit electrical energy at pressures between 100,000 and 
150,000 volts for distances up to 200 miles or so. Trang- 
mission at 200,000 yolts and for distances up to 300 miles 
represents about the limits which can be entertained in 
polyphase transmission systems such as those in service at 
present. These limits are, moreover, in the nature of 
physical limits which cannot be surmounted by mere 
extension of present-day transmission practice. The line 
voltage is limited to a pressure in the neighbourhood of 
150,000 to 200,000 volts by the appearance of corona 
discharge, and the distance is limited to, say, 300 miles by 
the impedance of lines of such section and such arrangement 
as can be afforded on economic grounds. 

If, whilst retaining the same pressure limits, the economic 
distance of transmission can be increased four-fold, this is an 
achievement of importance to every electrical engineer, 
for whatever extends the distribution of cheap electrical 
energy is of benefit to the whole of the electrical induetry. 
If, in addition, a corresponding economy can be realised in 


` comparatively short-distance transmission lines, the matter 


is of importance to British engineers, not merely in its 
relation to foreign and colonial power schemes, but also in 
its possibilities for this country. 

Broadly speaking, the quarter-wave and half-wave 
transmission systems, discussed so fully in an article 
which is concluded in this issue, utilise a line which is in 
resonance, and thus reduce the transmission losses to those 
due to obmic resistance alone. The phrases *'quarter- 
wave" and “half-wave” in this connection are very 
appropriate, a ** quarter-wave” line being one in which an 
alternating current is transmitted from end to end in one- 
quarter of the periodic time of the current concerned. 
Similarly, a half-wave line is one in which the time of trans- 
mission is one-half of the periodic time. 

A quarter-wave line necessitates constant-current Input, 
if constant-voltage supply is to be maintained at the load, 
and constant-current alternators and transformers are not at 
present available for large outputs. There is no reason to 
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doubt that they could be developed, but the necessity for 
perfezting a new class of station equipment is obviously 


a serious handicap to a transmission system which represents - 


in itself a radically new application. Fortunately, the half- 
wave line requires only standard constant-voltage station 
equipment, and there is no reason why its possibilities should 
‘not be determined practically at relatively small expense by 
interconnection of existing transmission lines. 

Without going into details which are presented so fully 
in M. P. Bunet’s article, it may be said that the “ natural " 
length of the half-wave line is from 1,500 to 1,900 miles 
for 50-cycle operation (i ., twice that of the quarter-wave 
line), and that the half-wave system operates at constant- 
voltage at each end and at constant-current at the centre. 
Supply cannot be taken from a quarter-wave line at any 
intermediate point in its length, but transformers, the 
secondaries of which serve constant-current circuits, can be 
connected in series at or near the centre of a half-wave line. 
There is a point of maximum pressure in a half-wave line 
about one-quarter of its length away from the load, and the 
voltage is there equal to the station voltage required in 
ordinary constant-pressure transmission to deliver (over this 
quarter distance) the same voltage at the load as is actually 
delivered by the half-wave line. In other words, for a 
given maximum voltage in the system and a given voltage 
at the load, the balf-wave line delivers energy over four 
times the distance possible by ordinary transmission, and 
with a station voltage greater than the load voltage only by 
the amount corresponding to the ohmic drop. The station 
voltave in the half-wave system is materially lower than 
the maximum voltage along the line. Adhering, however, 
to the same maximum line voltage as is dictated by present- 
day practice in the matter of insulation, we have the 
practicable range of transmission quadrupled. 

The question now arises: do we need such distances of 
transmission? Is there any demand for through " trans- 
mission over such distances as those between Niagara and New 
Orleans, Zambesi Falls and the Cape, or Montenegro and 
Petrograd, with at the most a tapping near the centre 
point? Probably not, but whereas a half-wave line 
which has half-wave characteristics by virtue of its own 
length and spacing in accordance with usual practice, is 
necessarily very long, it is possible to load a much 
shorter line so as to give it half-wave characteristics. 
This may be done by increasing the reactance and/or the 
capacity of the line. Up to about 10,000 Kw., it is sufficient 
to connect reactance coils in the circuit, but for higher 
power it is necessary to obtain the desired product of 
reactance and capacity by using a relatively smalier 
reactance, and a relatively larger capacity. Up to 
50,000 Kw. or so, it is sufficient to increase the capacity 
by using split conductors, which opens up the po:sibility 
of operating two or more transmission lines as a single 
half-wave system. For yet higher power, condensers would 
have to be used to produce the requisite line characteristics, 
and this could apparently be done at a capital cost quite 
reasonable in comparison with the results obtained. At 
higher frequencies, the natural length of a half-wave line ie, 
of course, reduced in inverse proportion, but, 50-cycle supply 


is the most generally useful, and the best, means of applying . 


the half-wave principle to ordinary distances of transmission 
certainly appears to be by loading the line. The loading 
need not, however, be entirely artificial. By combining 
overhead and underground transmission, the resultant 
inductance of the line may be reduced and the capacity 
increased, compared with purely overhead transmission, and 
the underground sections of the line may be located in 
densely populated areas where overhead lines are undesirable. 

These are points which must be decided for each case on 
its own merite. "The basic fact of importance i8 that half- 
wave transmission makes possible—by the use of standard 
alternators, transformers, and line material — efficient trans- 
mission of electrical energy over distances of 300 miles or 
more with the following principal advantages : — (1) Lower 
weight of conductors per kilowatt per mile than is required 
for ordinary transmission systems. (2) Much better pressure 
regulation than is possible in ordinary transmission systems, 
the station voltage in the half-wave system being practically 
independent of the power factor of the load aud varying with 
load to about one-quarter the extent of the variation occur- 


ring in an ordinary transmission system. Half-wave trans- 
mission makes possible transmission over a distance of 1,500 
miles with better regulation than is possible in ordinary 
transmission over one-fifth of this distance and, by loading 
the system, corresponding advantages can be obtained in 
shorter transmission lines down to 300 miles or so. For 
still shorter distances ordinary transmission is sufficient, 


AN earnest appeal for funds for the 
erection and endowment of adequate 
buildings and equipment for the School of Ohemistry at 
Oxford has been issued by Prof. W. H. Perkin, Prof. F. 
Soddy, and Prof. Benjamin Moore. At present the accom- 
modation available for the hundreds of students who are, 
and seek to be, in attendance, is utterly and lamentably 
insufficient—in fact, it can hardly be said to exist. "That 
such a state of things should obtain at Oxford is deplorable 
in the highest degree, and we hope that the sum required, 
amounting to about half a million sterling, will be 
forthcoming. 

Oxford is the nursery of the Civil Service, whose utter 
ignorance of science and scientific methods of thought has 
been in the past, and will long continue to be, a blighting 
influeuce upon the progress of this country and of the 
Empire itself. The modern Universities are free from this 
reproach, but they are not the favoured source of civil 
servants, and until Oxford is reformed and modernised by 
the development of her scientific sido, we cannot hope for 
much improvement. Let us, then, by all means help Oxford 


Sclence at Oxford. 


to do this. 
IC. c. Statistics OPENING the L. C. C. Electricity Returns 
and a Moral, for 1917-8 recently published, we come 


across first a couple of maps, of the 
County of London and of Greater London respectively, 
showing in contrasted colours the areas supplied by local 
authorities.and those supplied by companies. This reminds 
us of what has hitherto been one of the insoluble elementa in 
London electricity problems, namely, the fact that muui- 
cipalities and companies jostle each other, elbow to elbow, 
in a most mad and mixed medley throughout the whole 
area, Further, their relations have often been in the past best 
designated as of the “cat and dog" type. But it is to be hoped 
that in future wiser counsels will prevail, and this wholly 
unnecessary antagonism will disappear. One point which 
should tend in the direction of mutual conciliation is the 
fact that the sides are so equal, that honours are divided.“ 
The present L.C.C. statistics are interesting as indicating 
such “ balance of power.” For instance, taking the County 
of London itself, and measuring the undertakings by the 
units generated, the companies show 328 million units, and 
the local authorities 238 millions, a balance in the companies’ 
favour ; but taking extra-London, the case is reversed, and 
local authorities are atop with 134 million unite, as against 
the companies’ 78 ; and taking both together, that is, the 
whole area of Greater London, there is not much to choose 
between the 372 millions of the local authorities and the 
406 millions of the companies. 

Numerically, too, the undertakings respectively are, in 
total, very near together, being, for Greater London, 39 
local authorities and 33 companies. When we come to 
extent of area, we still find no great discrepancy, so far us 
the County of London is concerned, the local authorities’ arca 
being 55) sq. miles aud the companies’ area 644 sq. miler. 
When we look at extra-London, however, we notice a big 
divergence, the companies’ area being over 450 sq. miles, as 
against the local authorities’ 167 sq. miles, implying, of 
course, that the companies have big undeveloped areas. 
Altogether, therefore, things lie at present very evenly 
between the two, and it is to be hoped that such an atmosphere 
of harmony will prevail in the present scheme-formulating 
period as will exclude altogether any of the old-time 
differences, which are, after all, entirely political and in no 
way technical or electrical. 

We would point out, in conclusion, that it should be 
borne in mind, when making a comparison of the working 
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of municipal and company undertakings, and more particu- 
larly when comparing the working costs per unit, that 
inasmuch as the municipal accounts are made up to 
March 3 Ist and the corresponding company accounts to 
December 31st, the comparison, especially for the year 
1919, during which there was a considerable rise in the 
price of coal and in wages, should make allowance for the 
fact that whereas the local authorities’ accounts only include 
three months of this rise, the companies’ accounts include 
the whole 12 months. 


18 A MEETING of the Council was held on 
ne Wednesday last at the Institution of 
Organisation, Civil Engineers, to receive the first report 
of the Executive, and to discuss the future 
of the movement in the light of the fact that, for financial 
reasons, it does not appear to be possible to carry it on as an 
independent organisation. The E.T.O. was founded on 
October 25th, 1917, and the whole of the work to date has 
been done by voluntary effort, the initial fand of nearly 
£1,200, which was subscribed by the leading Engineering 
Institutions and certain colleges and firms, having been 
expended on printing, postage, &c. 

The report is a volume of 880 pages, and incorporatcs a 
register of the available facilities for engineering training 
at the various engineering works and colleges throughout 
the country, but, unfortunately, the fands at command were 
not sufficient to permit of more copies being printed than 
would suffice for the memb rs of Council. 

The Executive, finding the expenditure too heavy to be 
borne by the Engineering Institutions and Associations, 
invited 246 engineering firms to become members at a 
minimum subscription of 10 guineas per annum, but only 
30 firms consented, and therefore it is feared that the 
organisation will lapse. 

This unexpected and unhappy conclusion will be deplored 
by all who are interested in this most important subject. 
Those who were present at the inaugural meeting will 
remember the enthusiastic support which was then accorded 
to the movement, and which certainly justified the promoters 
in devoting their unselfish efforts to the evolution of a 
comprehensive scheme on a permanent foundation. The 
originators of the movement—Mcssrs. A. E. Berriman and 
A. P. M. Fleming—deserved the hearty thanks of the 
engineering industries for the valuable work they had 
already accomplished during the several years preceding the 
meeting, and since then they have not relaxed their efforte ; 
Mt. Berriman bas acted as honorary organiser, in which 
capacity he must have shouldered a heavy burden. 

The scheme was directed to the provision of adequate 
training not only for the engineer, but also for the rank 
and file of the industry, and was intended to remove a great 
defect in our educational system by providing a ladder 
which would enable promising youths to climb “ from the 
bench to the university," and thus make available for the 
benefit of the whole nation, the potential talent and intel- 
lectual ability of which an inexhaustible store exists in 
every class of society. Other objects of the organisation 
were to increase the efficiency of engineering training, and 
to provide a central information bureau. 

Eighteen months ago the Executive advertised for an 
“ engineer secretary,” a first-class man with a good salary, 
and an appeal was made to engineering firms to provide the 
necessary funds (ELECTRICAL Review, February 7th, 
1919); but the response was evidently very disappointing, 
and the appointment was not made. It is exceedingly 
regrettable that the necessary support was not forthcoming ; 
if but 200 firms had contributed the trifling amount asked 
of them, in addition to the contributions of the engineering 
institutions, the organisation could have been established 
on a satisfactory basis and enabled to produce results which, 
we have no doubt, would have commanded the confidence 
of the industry in the future conduct of the scheme. 

Without for a moment reflecting on the efficiency of the 


organisers, whose capacity for work must have been taxed . 


to the utmost, we venture to suggest that the true cause of 
the indifference manifested by the industry to the claims of 


the Organisation is to be found in the lack of publicity. 
We remarked in February last year, when commending the 
movement to our readers, that it had not been much in 
evidence—and that is the whole thing in a nut-shell. The 
whole of the engineering Press, we believe, cordially 
supported the scheme, and would gladly have kept it before 
the public, but the promoters, doubtless overburdened with 
work, were not able to supply the information required for 
that purpose, while the Press was not aware that it was in 
difficulties. Hine ille lachryme. | 

As we go to press, we learn that the Council proposes to 
hand over the work to the Federation of British Industries 
(see our Notes " columns). 


A REPRESENTATIVE of the Financier 
recently had an interview with Mr. B. H. 
| Morgan, F.R.S.S., M. I. A. E., who advo- 
cates a tax on turnover, instead of the destructive and 
unfair device known as the Excess Profits Duty. Mr. 
Morgan lays stress on the fact that the Excess Profits Duty 
is & positive bar to enterprise, its incidence being uncertain 
and often grossly unfair. 

Why should a standard of profits earned by established 
firms six years ago be made the basis for taxation to-day ? 
This crude device was bad enough during the war, but 
to-day, when reconstruction of industry is urgently calling 
for the starting of new businesses, it seems to be a moet 
extraordinary anomaly that every new business should be 
handicapped, less or more, from the start, owing to the 
absence of the pre-war standard of profit enjoyed by 
established firms in the same line of business. : 

It is, of course, obvious to everybody that it is a hopeless 
task to attempt to establish a new firm to-day to compete 
with firms established before the war, and having a pre-war 
standard of from 5 to 15 per cent. 

Such firms can underquote a new concern every time, 
and put it out of business very quickly. A tax of 1 per 
cent. on the turnover, however, a8 proposed by Mr. Morgan, 
would fall, like rain from heaven, equally upon new and old 
firms and upon those which were successful or unsuccessful 
before the war. In the opinion of Mr. Morgan, a tax of 
only that moderate amount on turnover would produce a 
much larger amount than the Excess Profits Duty. "There 
would algo be the advantage to the Chancellor that, by 
terminating the Excess Profits Duty, he would save himself 
from having to pay back considerable sums of excess profits 
already received by the Treasury as the result of the con- 
tinuation of the gtax. It will be remembered that under 
the provisions of this strange and ill-considered impost, any 
firm may average its profits throughout the whole period of 
the duration of the tax, and, if it should now be incurring 
losses, can demand back excess profits already paid and taken 
fully into credit in previous Budgets. There is a growing 
impression that Mr. Austin Chamberlain's obduracy will 
not result in bringing in the revenue expected, but, on the 
contrary, will subject him to a very serious disappointment. 

The Excess Profits Duty is just one of those things that 
anyone with a scientific turn of mind can hardly find the 
patience to discuss. It could hardly have been invented by 
any other combination than that of a Labour man and a 
lawyer. Certainly no engineer, electrical or otherwise, 
could have had anything to do with it. Our own view is 
that anything that would remove the gross injustice of 
taxing the small men and the new firms more heavily 
than the big men and the old-established firms, would 
be welcome. Apart from that, however, any simplification 
such as that suggested by Mr. Morgan, which would enable 
the taxes to be collected with less difficulty and expense, 
would be really a permanent economy. The present com- 
plex of taxes, daties, and stamp fees, combined with the 
present habit of the Government of using the trading 
institutions of the country, such as the Post Office and 
the railways, for the purpose of imposing special taxes o1 
persons using those services, should be swept clean away 
and a new start made with some simple form of taxation, 
which could be understood by a plain man, and collected at . 
one-quarter the cost; from this point of view, Mr. Morgan's 
suggestions are worthy of careful. attention. | 


A Tax on 
Turnover. 
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THE BRITISH ASSOCIATION.—II. 


EaRty in the morning of Tuesday, August 24th, the- 
organising and sectional committees got to work, and 


soon the reading of papers was commenced in the various 
buildings allotted to the sections. In Section A (Mathe- 
matical and Physical Science) Mr. J. Evershed, F.R.S., 

read his paper on ''Measures of the shifts of the 


Fraunhofer lines and their interpretation, ‘particularly 
with relation to the Einstein theory." In Section B 


(Chemistry) a paper on Industrial Alcoholism,” by. 


Capt. A. Desborough, was read and discussed. A 
Criticism of the Majority Report of the Royal Commis- 
sion on Decimal Coinage," by Mr. H. Allcock, was the 
first paper reàd in Section F. (Economie Science and 
Statistics). Three papers were read and discussed in 
Section G (Engineering): '' Testing materials at high 
temperatures," by Prof. F. C. Lea; *' Experiments on 
impact torsion," by Mr. Eric Jones; and ‘‘ The cutting 
edges of tools," by Col. R. E. Crompton, C.B.. The 
report of the Committee upon Training in. Citizenship 
was presented in Section L (Edueation). Several exour- 
sions were arranged for the afternoon, including visits 
to Cardiff Docks, Grangetown Gas Works, and the Power 
Station. About 20 members secured tickets for the last 
named, but, owing perhaps to the lack of transport dur- 
ing the municipal strike, only eight were present; the 


electricity works is at the tramway terminus, and under. 


normal conditions easily accessible. The visitors found 
a very small volunteer staff carrying on, but half the 
plant was shut down, partly on account of the lack of 


men and partly because the traction side which occupies 


a large part of the station was not needed. Much in- 
terest was evinced in the Siemens and Westinghouse 
2,000-kw. turbo-alternator sets and the large English 
Electric D. 0. generators for supplying the tramways. 
The visitors then crossed over to the tramcar repair 
shop, where the item which attracted most attention was 
the arc-welding e which was being. used for the 
repair. of gear cases. 

Many eminent men were on the platform. at the in- 
augural general meeting in the Park Hall at 8 p. m., in- 
cluding the Lord Mayor of Cardiff, the Marquis of Bute, 


Lord Treowen, Lord Pontypridd, Lord Tredegar, H.H. 


Maharaj Rana of Jhalawar, Sir Oliver Lodge and Bishop 
Welldon. Sir C. A. Parsons, the retiring President, in 
a brief speech, introduced Prof. Herdmaq, giving a short 
sketch of his life and achievements. Prof. Herdman 
then read his address, which was briefly noticed in the 
ELECTRICAL Review of August 27th. The Lord Mayor 
extended a hearty welcome to the Association on behalf 
of the citizens of Cardiff, and in a witty speech touched 
upon the importance of the science of oceanography to & 
city situated as Cardiff is. In seconding a vote of 
thanks to Prof. Herdman, Sir Oliver Lodge recalled the 
events of twenty-nine years ago, when they were work- 
ing together. He remembered that when Prof. Herdman 
secured a ship from the Government for the purposes of 
oceanographical research, he (Sir Oliver) was asked to 
accompany the party, not because Prof. Herdman 
thought a great deal of him as a biologist, but because he 
was a strong and healthy young man. Sir Oliver, amid 
much laughter, said that one of his first tasks as a mem- 
ber of the expedition was the carrying of sacks of coal 
over the coast of a very rocky island. 

It was announced that the number of members attend- 
ing the annual meening was 1,370—a very satisfactory 
total. 

On Wednesday, August 25th, the morning was devoted 
to sectional papers and discussions. In the Mathe- 
matical and Physical Science Section. Dr. F. W. Aston 
reid a paper entitled '' Mass spectra and the constitu- 
tion of chemical elements," and Sir E. Rutherford, 
F.R.S.. discoursed upon the building-up of atoms. ex- 
plaining the electronic theory to his audience by means 
of diagrams. He discussed the bombardment of the 
atomic nucleus with alpha particles, explaining that 


thesé. were. died: at varying dune and thus pre- 
vented. from reaching the nucleus. He stated that if the 
nucleus could be reached by these particles, the explosion 
would very probably disintegrate the atom. ‘The tiine 
of the Chemical Section was devoted wholly to the con- 
sideration and discussion of papers on lubrication, in 
which many members took part. Section F (Economics) 
listened to the reading of papers on The present supply 
of coal and its effects on the shipping interests of 
Cardiff, by Mr. J. O. Cheetham, and on The conduct 
of the mining industry," by Mr. R. F. Adgie. Among 
the papers read before the Engineering Section was ohe 
on *' High- -speed petrol engines," by Mr. H. R. Ricardo; 
Prof. Watkinson's paper on Some methods of obtain- 
ing ignition in internal-combustion engines with low 
compression pressures was cancelled. 

At their afternoon meeting the members of the Physio- 
logical Section were presented with two papers by Prof. 
A. D. Waller, F.R.S. The first dealt with the applica- 
tion of electricity to plants and the responses obtained. 
Prof. Waller demonstrated that tlie result of passing an 
inductive shock through a plant was an after-current, 
the direction of which depended upon the condition of 
the plant. If the plant was in a state of growth in all 
parts, the after-current would have the same direction as 
that of the first current. If one part was physiologically 
inactive and another active, the after-current would have 
its direction from the active to the inactive section. The 
second paper was a consideration of the effects of emotion 
upon the human body. The apparatus described con- 
sisted of a Wheatstone bridge, the fourth arm of which 
was connected through a potentiometer to two electrodes 
applied to the subject under test. By means of oscillo- 
grams Prof. Waller showed that when the mind was at 
rest a small current passing through the circuit kept a 
connected galvanometer in a state of rest. The effect 
of a threat was shown to be a violent deflection of the 
galvanometer needle, and the shock given by means of..a 
pin-prick or electricity caused a still greater deflection, 
Similar tests having the electrodes connected to the sub- 
ject’s foot, leg and forearm were illustrated, the effects 
varying somewhat. Prof. Waller stated that his theory 
to account for the deflection of the galvanometer needle 
was that the various emotions opened the pores of the 
skin and lessened the body's electrical resistance or. in- 
creased its conductivity. A pressure of 1/10 volt was 
generally used for the experiments described. Upon the 
conclusion of Prof. Waller's papers the members of the 
Section made a tour of inspection of the new physiolo- 
gical buildings, which are stated to be some of the finest 
in the United Kingdom. Among the various visits, &c., 
arranged for the afternoon was the inspection of the 
Western Mail and South Wales News printing works. 
A party of members went to.the Castle at the invitation 
of the Marquis and Marchioness of Bute, and others 
visited University College, where the Senior Deputy 
Chancellor (the Rt. Hon. Lord Kenyon) conferred degrees 
upon a number of British and foreign scientists. At 
the Park Hall in the evening, Prof. A. W. Kirkaldy, 
M. Com., delivered a public lecture on Present Indus- 
trial Conditions ” to a fairly large audience of the 
citizens of Cardiff. 

On Thursday, August 26th, there was a ET larger 
number of matters of indirect if not direct electrical 
interest. In Section B (Chemistry) Prof. C. H. 
Desch, who recently succeeded Prof. Arnold in the Chair 
of Metallurgy at Sheffield University, gave an interesting 
account of the manufacture of tungsten filaments for in- 
candescent electric lamps, of which we give an abstract 
elsewhere. To the chemists, the paper, together with one. 
by Mr. J. L. F. Vogely on the tungsten industry, proved 
exceptionally interesting. although they recorded facts 
known to nietallurgists and makers of tungsten wire for 
electric lamps. Nevertheless, it was suggested that if the 
trade Press did not publish the papers in full. a report 
should be made to the Association to do so. These two 
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papers were followed by an exceedingly valuable one on 
the prospects of establishing an electrolytic zinc process 
in this country. This paper we abstract at some length. 
The zinc industry in this country is in low water at the 
present time, and three important South Wales works 
have been shut down during the past few months. 

In Section B on Thursday, also, the report of the B.A. 
Fuel Economy Committee was read and briefly discussed. 
It is to be regretted that the feud, if we may use the 
term,. between the Committee and the Fuel Research 
Board still continues. The point is that it was practic- 
ally out of the propaganda work of the B.A. Committee 
ia 1915 that the Fuel Research Board was formed, with 
Sir George Beilby as the Director. When the Board was 
established, the Fuel Economy Committee offered its 
assistance, but judging by what Prof. Bone said last year 
and again this, the Fuel Research Board has declined to 
avail itself of any assistance from this quarter. The 
case for the existence of the Committee is that it is practi- 
cally the only body which can be said to be looking after 
the interests of the consumer, but even as such, the Fuel 
Research Board ignores it to the extent that no notifica- 
tion is given to the B.A. Committee of any conferences 
and meetings such as have taken place in connection with 
the new legislation for the gas industry. Exasperated by 
this treatment, the B.A. Committee went to the Board of 
Trade direct, and had reason to believe that something 
would come of its action. This was at a time when Sir 
Auckland Geddes was at the Board of Trade, but a 
change in the political head of that department seems 
to have been disastrous for the objects which the 
B.A. Committee had in mind, viz., a limitation of the 
impurities which gas undertakings may put into gas 
under the new legislation. This was the burden of the 
story which Prof. Bone, as chairman of the Committee, 
had to tell the Section, a story which he repeated in-the 
afternoon at the joint meeting of the South Wales In- 
stitute of Engineers and the B.A. Fuel Economy Com- 
mittee, when two papers dealing with coal were dis- 
cussed. ` "M 

In Section G, Prof. J. T. MacGregor-Morris described 
a portable direct reading anemometer for measuring 
ventilation in coal mines, which has been taken up by 
several people, especially in the North of England. 
This was followed by a paper, by Mr. H. T. Tizard, on 
‘ Specific Heat and Dissociation in Internal-combustion 
Engines," which reminds us that no report from the 
B.A. Gaseous Explosion Committee was presented this 
year. The work of this Committee has been interrupted 
by the war and the lamentable death of Prof. Bertram 
Hopkinson. Thus there has been little advance in recent 
years in the thermo-dynamical theory of internal-com- 
bustion engines. On the other hand, there have been 
great practical advances, and it is said that the actual 


efficiency of a modern high-speed engine is higher than. 


the theoretical efficiency calculated on the old specific 
heat figures of Clerk and Langer, even if no allowance 
is made for the loss of heat; the paper dealt with this 
aspect of the matter. 

Another paper in Section G was by Prof. A. L. 
Mellanby and Mr. W. Kerr, dealing with steam action 
in simple nozzles. This was a short study of the 
variants in nozzle expansion. 

Friday saw the close of the Sectional meetings. Several 
of them were busy until a late hour in the afternoon, 
whilst the more fortunate members of those Sections 
which had concluded their labours were able to enjoy 
various excursions. The weather remained fine—indeed 
it improved as the week progressed, and in this respect, 
at least, the B.A. maintained its reputation. During 
the last 12 years we hardly remember an occasion 
when the British Association has had wet weather. 
The inconvenience caused by a week's accumulation of 
dirt and litter in the streets through the strike of muni- 
cipal employés was not abated, for although the strikers 
were reported on Thursday to have settled their differ- 
ences, they were still having acrimonious discussions 
among themselves as to whether they should or should 
not go back. Even the gravediggers joined the mal- 


contents, and thus, as a speaker in one Section face- 
tiously put it, there was no inducement even to die in 
Cardiff. The meetings of the strikers, indeed, afforded 
an interesting opportunity of studying psychology in a 
practical form, after listening to a whole series of papers 
on industrial psychology written more or less from what 
might be termed the theoretical aspect. Outside the 
City Hall, the men’s organisers, after having success- 
fully induced them to strike, were that morning finding 
it an exceedingly difficult task to induce them to return 
to work. ‘‘ You go back to work," cried the organiser, 
wagging a finger of authority at a crowd of some hun- 
dreds. ‘‘ That's the second time you've told us that, 
and we ain't gone back,” cried one man. However, the 
men went back, and.by the time we left on Saturday 
inorning tle streets were being rapidly cleaned and the 
tramcars were running normally. | 

- Another aspect of the psychological problems which 
have been discussed appealed to us. Quite a large body 
of men are now taking up the study of industrial 
psychology, and are making a brave effort to put it upon 
& common-sense and practical level. They lay down 
laws which should be applied to workers to keep them in 
good health and spirits, and they prescribe that not more 
than so many hours' work a day should be done if the 
best resulta are to be obtained. These same men who are 
striving to make the path of the average worker easier 
are themselves, to all outward appearances, working 
double time. If they are not careful they will bring 
about, in themselves, the very conditions of reduced out- 
put which they are striving to prevent in the case of the 
general worker. We shall have to start a study of the 
psychology of the psychologist to save him from himeelf. 

Section G on Friday morning was concerned with only 
one electrical paper, viz., that of Prof. G. W. O. Howe, 
the Recorder of the Section, who gave a most interesting 
lecture on the efficiency of transmitting aerials and the 
power required for long-distance radio-telegraphy. 

The Psychological Sub-section of Section I (Physio- 
logy) has been one of the most active of all the Sections, 
and its aspiration to become a full Section next year 
seems more than likely to be fulfilled. This active young 
Sub-section, presided over by Dr. C. S. Myers, F.R.5., 
met morning and afternoon all through the week, and 
on Friday it devoted the whole of its energies to a con- 
sideration of industrial psychology. There is a great 
deal more in this than many people, even industrialists, 
imagine, and we are pleased to note that those who have 
taken up the problem in this country are striving to get 
away from the effect of the American ideas on industrial 
management—so-called—so far as these have tended to 
turn the worker into a machine. Particularly in- 
teresting was a paper by Prof. E. L. Collis on the 
psychology of industrial convalescence, which raised an 
important question concerning the present regulations 
applying to national health insurance and sick club 
benefits in illness. The argument put forward is that 
the system by which all benefit ceases the moment a man 
recovering from an illness does even half an hour’s work 
per day is wrong in principle, and that a man should be 
nursed back to the full enjoyment of his physical and 
mental faculties by a gradually increasing amount of 
employment, the amount of sick pay varying propor- 
tionately. ^ Problems of vocational selection, and the 
aims and work of a National Institute of Applied 
Psychology, were the subjects of other papers dealt with 
by this Sub-section. 

Late on Friday afternoon in Section K (Botany), Sir 
J. C. Bose, F.R.S., had an overcrowded meeting to wit- 
ness a demonstration of the growth of plants by means 
of the magnetic crescograph, and in Section L (Educa- 
tion) in the morning, Principal J. C. Maxwell Garnett 
dealt with higher technical schools in a national system 
of education. In this paper diagrams were exhibited to 
illustrate certain recommendations recently published by 
the Federal Council of Lancashire and Cheshire 
Teachers’ Associations, the paper being specially con- 
cerned with the provision of the highest technological 
education in a national system of education. 
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Lubrication and the Germ Process. 


By H. M. Wiss and J. E. SouTRHCoMbE, M. Sd. 
l l (Abstract.) 
Section B.- Chemistry. ; | 

The authors drew attention to the fact that the modern view 
of lubrication on the physico-chemical side was the existence 
of a residual valency or affinity between the oil and the solid 
surfaces of the bearing and journal. ‘Lhe problem had, there- 
fore, to be considered as a kind of intimate relationship be- 
tween the oil and the metal. This was quite a different view 
to that held by investigators in the past, who thought that 
the property of oiliness, so strongly manifested by fatty 
oils as compared with mineral oils, resided in some particular 
physical characteristic of the oil itself. | 

The modern point of view had been elaborated recently by a 
number of students of the subject. The authors had dis- 
covered the reason why the fatty or fixed oils possessed 
friction-reducing properties superior fb those of mineral oils. 
They had shown that this was due essentially to the presence 
in fatty oils of minute quantities of free fatty acids, which 
were absent in the majority of mineral oils. 1n consequence 
of this discovery they had added small quantities (about one 
per cent.) of fatty or organic acids, which were easily access- 
ible and relatively cheap, to mineral hydro-carbon oils. ‘lhe 
products so, obtained possessed remarkably low frictional co- 
efficients. As an example, the addition of 2 per cent. of 
common fatty acid to a mineral hydro-carbon oil reduced the 
coefticient of friction shown by this oil on a friction-testing 
machine from 0.0054 to 0.0052, a diminution of 26 per cent. 

By suitably choosing the type of fatty acid to be added to 
mineral oil the behaviour of oils in the presence of water and 
other contaminating substances could be modified at will. It 
was also shown that the risk of metallic corrosion was even 
less with these oils than with the usual compounded oils, 
because the latter frequently developed in. working notable 
quantities of free acid. 

The principle of making mineral lubricating oils possessing 
increased frictional-reducing properties by adding to mineral 
oils suitably chosen fatty acids in relatively minute amounts 
had been patented throughout the world, and had been some- 
what fancifully called the“ germ process, because the fatty 
acid was the germ of the idea. 

The value of the process lay in the fact that oils possessing 
friction-reducing properties much superior to mineral oils could 
be prepared at relatively little extra cost to mineral oils. 
Secondly, by this means an immense quantity of fatty oils, 
suitable for the manufacture of margarine and other food- 
stuffs, was liberated for the country's needs and replaced bv 
a much smaller amount of commercial fatty acids, which were 
quite unsuitable for food and were more or less in the nature 
of by-products. 

Finally, it might enable lubricating oil manufacturers to 
produce the highest class of friction-reducing oils from com- 
paratively thin—therefore cheaper—niineral oils, and incident- 
ally this might have the utmost significance to-day when they 
were striving to foster and develop the mineral oil. production 
of this country and the Empire. 


Electrolytic Zinc. 
By Sauri, Fi, A. R. C. Sc. (Lond.), F.C.8. 
(Abstract.) 
Section B.— Chemistry. 


The Zinc Industry.—It is advocated that, in view of the pre- 
sent depression of the British zinc industry and the very 
limited output of less than 10 per cent. of the pre-war con- 
sumption, attention must be given to the application of the 
results of modern research in order to retain and adequately 
develop this key industry. The current method of dis- 
tillation 1s severely handicapped and overburdened by scarcity 
of home supplies of suitably pure raw materials, by the poor 
recovery of metal from any but the highest grades of ore and 
the best types of fuel, by a very low thermal efficiency, by 
the poor quality of the product, and by high fuel and labour 
costs. „ 

Advantages of the Electrolytic Process.—During the past few 
years, however, considerable attention has been piven to the 
possibility of the establishment of an electrolytic zine industry 
in Great Britain. As a result of this work, it may be stated, 
with confidence, that British electrolytic zine is now an 
economie. proposition. Research. work has been carried out 
at Swansea during the past four vears. In the later stages, 
in a fd-ton per day plant, over 12) tons of metal have been 
produced, which commanded an appreciable premium over 
the ordinary spelter, and demonstrated (1) that the electrolytic 
product js a certainty from even the complex ores available in 
the country, and (2) that the process can be carried out with 
much greater efficiency and less cost than that of distillation. 

Outstanding advantages of the method are: (1) The high 
purity of the product, ranging up to 99.95 per cent. zine 
and over; (2) high recovery; (3) the almost entirely mechanical 
handling from ore to ingot, thus eliminating excessive. labour 
cost: (4) the easy concomitant recovery of accompanying metal 
values, such as lead and silver, and (5) the availability of large 
resources of home ores (which, by reason of their complexity, 
are not amenable to distillation), thus ensuring an established 
home production of a metal so largely used in the galvanising 


industry in which, Great Britain once occupied the premier 
position. 

Outline of Process.—The process briefly is as follows: Ores 
or concentrates suitably crushed are calcined, sulphur being 
recovered as sulphuric acid or other sulphur product. The 
calcination is designed to meet the special requirements of 
the later operations, and thus markedly differs trom methods 
followed in the case of distillation. From the calcined product 
the zinc is extracted with the acid zinc sulphate liquors from 
the electrolytic cells. ‘The liquor is reduced to low acidity 
by means of the ore, and then completely neutralised by 
available waste zinc products or by whiting. An important 
pomt in the process is the prevention of gel formation from 
soluble silica, thus completely surmounting a difficulty still 
experienced in established electrolytic zinc works. The liquors 
are separated from the insoluble residue (which contains the 
lead and silver) and the crude zinc liquor now contains about 
10 per cent. of zinc together with small amounts of impurities 
such as arsenic, antimony, copper, cadmiuin, iron, nickel, and 
cobalt. The effect of each of these impurities on the process 
of zinc deposition has been carefully studied. Each of these 
impurities, even in very small quantities, had a most detri- 
mental effect in the electrolysis of acid zine sulphate liquors. 
One of the chief problems of electrolytic zinc 18 the reduction 
of these deleterious impurities down to harmless quantities. 
New methods of purification have been worked out for each 
impurity, and methods are available for their removal in two 
stages or even in a single operation. When present in suflicient 
amounts, copper and cadmium are recovered as well as elimi- 
nated, and provide additional sources of revenue. The purified 
liquor now contains only exceedingly minute traces of cad- 
mium, with nickel and cobalt each reduced to much less than 
one part per million of liquor. The pure liquor is now acidified 
with outflowing solution from the cells, bringing the com- 
position to approximately 8 per cent. zinc and 3 per cent. 
acid, and electrolysed between lead anodes and aluminium 
cathodes. In this operation, the average cell P.D. is 3.5 volts, 
or less with current efficiency of about 90 per cent. giving an 
energy consumption of 3,200 units per ton of cathode zinc. 
The zine content of the electrolyte is brought down to 3 per 
cent. or less with an increased acidity up to 1U to 11 per cent., 
and this liquor is used cyclically for the extraction of zinc 
from the calcined ore, and for acidifying the pure zinc sulphate 
solution prior to electrolysis. The electrolysis of acidified zinc 
sulphate solution is attended by insuperable difficulties except 
when pure liquors are employed, and the preliminary purifica- 
tion process constitutes therefore the most important stage 
in the cycle of operations. ‘The cathode deposits are allowed 
to grow for two days with a current density of 25 to 30 
amperes per sq. ft. They are sound and compact, and readily 
detached from the aluminium sheets, and after rinsing are 
melted down to ingots containing not more than .02 per cent. 
cadinium, .02 per cent. lead, and .01 per cent. copper and 
iron. Electrical power consumption in the subsidiary mechani- 
cal processes is amply covered by an allowance of 800 Kw.- 
hours per ton, giving an overall consumption of 4,000 KW.-hours 
per ton of zinc, approximately from one-third to one-half of 
that required by the electro-thermal method. The residues from 
the extraction process contain all the lead and silver which 
are recovered as argentiferous lead by blast furnace smelting. 
It can only be reasonably anticipated that, in addition to the 
well-known outlets for the metal, new and still wider fields 
will open up for a product, the purity of which can easily be 
guaranteed at 99.95 per cent. 


Ductile Tungsten. 
By Pror. Cectu H. DrescH. (Abstract.) 
Section B.—Chemistry. 


The properties to which the metal tungsten owes its im- 
portance, apart from its use in the production of alloy steels, 
are its high melting point of 3,350 deg. C., and its great duc- 
tility and tensile strength when drawn into the form of fine 
wire. These properties have led to its almost universal adop- 
tion for the filaments of incandescent electric lamps. The 
ductile metal is prepared from the powder, which is pressed 
into rods and then made compact by heat, the particles being 
sintered together by the passage of an electric current. Even 
in this condition itis quite brittle, and ductility is only obtained 
by swaging at a very high temperature after heating in 
hydrogen. ‘The swaging is followed by drawing, the metal 
becoming progressively more ductile until it can be bent or 
drawn cold. The tensile strength of a wire 0.0011. in. in 
diameter is nearly 270 tons per sq. in. Tungsten differs from 
other metals in being more duetile when cold after severe 
working and deformation than in the annealed condition. 
The possibility of drawing tungsten cold depends on the grain 
size of the original sintered ingot, and it is the practice to 
examine every ingot microscopically, all those ingots which 
show more than a certain limiting average grain size being 
rejected. The grains grow on long exposure to high tern- 
peratures, as when used in lamp filaments, and in order to 
prevent this growth from becoming excessive, and so rendering 
the filaments brittle, a small quantity of thorium oxide is 
mixed with the tungsten powder in making the original 
ingot, and the infusible and non-volatile particles of this oxide 
present an obstacle to the growth of the grains. 
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THE MACHINE-TOOL AND ENGINEERING EXHIBITION. 


A PERIOD of eight years has elapsed since a representative 
collection of machine tools was last brought together in the 
United Kingdom. During that period many changes have 
been brought about in the British machine-tool trade, and 
the lessons of the war have had a wide influence on the 
industry. 


It will be remembered how, soon after the outbreak of - 


war, it was quickly discovered that the main obstacle to the 
supply of ** munitions" was the fact that the machine tools 
necessary for their rapid production in quantity did not 
exist. As a consequence, energetic steps were taken to meet 
the urgent demands of the situation, and great developments 
were made in the machine-tool trade of this country ; many 
valuable lessons were learned by both makers and users of 
such tools and machinery. 

Repetition work was introduced into hundreds of factories 
where it had previously been considered impossible, and as 
these factories have gradually turned over from war work to 
peaceful trade, the repetition idea has in many instances 
persisted and continues to be employed on commercial lines. 
The need for a higher degree of accuracy of workmanship, 
for greater care in the selection and treatment of materials, 
has resulted in a development of technique. The tendency 
to specialisation has increased, and the continually advancing 
costs of labour have made it imperative to employ machine 
tools of efficient type on a constantly increasing scale. 

These causes, together with the shorter hours now worked, 
have combined to create such a demand for ma:hine tools 
as has kept the trade relatively well supplied with orders. 

The present exhibition, which is the second organise! by 
the Machine Tool Trades Association, is being inaugurated 
by a dinner at Olympia, London, W., to-nigut, and will be 
opened to the public to-morrow. It will remain op^n daily 
until September 25th, and offers a unique opportunity of 
observing the results that have been attained duriag the 
unprecedented period that has elapsed since the last 
exhibition was held, in October, 1912. 

Nearly 200 exhibitors, of whom a number will have 
on view tools or machinery of an electrical or allied 
nature, will show over 3,000 tons of exhibits. The whole 
of the available space has been readily let, and will be 
fully occupied. In addition to the productions of home 
manufacturers, collections representative of the latest 
achievements of America and other machine-tool pro- 
ducing countries will be displayed, but the Association has 
declined to permit any products of German or Austrian 
firms to be exhibited. 

In the following brief review of the exhibits, attention 
will be confined to objects of an electrical interest. 

MESSRS. GREENWOOD & BATLEY, LTD.. Leeds, will exhibit amongst 
other things a Greenbat industrial electric truck capable of 
carrying 2 tons and fitted with a Chloride storage battery. Also 


& standard ventilated and enclosed 10-H.P. shunt-wound motor 
running at a speed of 1,000 R.P M., in addition to a 30-H.P. De Laval 


FId. 1.—DE LAVAL 30-H.P. D.C. TURBO-GENERATOR. 


steam turbine, direct coupled to a 20-KW. D.C. generator, as illus- 
tiated in fig. 1. This is a standard ship-lighting set as supplied 
to the Admiralty and most of the shipping lines and cross-channel 
services. This type of plant is also used to light and drive small 
mills, &c. ; it is made in standard sizes from 5 to 600 B.H.P., and 
fitted with double helical gearing and forced lubrication. 


Messrs. IRWIN & JONES, LTD. London.—This stand will 
include, amongst other exhibits, “Hunt” electrical industrial 


trucks. The standard truck for factory, dock, &, use has a spur- 
gear double-reduction drive and a capacity of two tons. The 
three-wheel truck is specially designed for use where space is 
restricted, and also in conjunction with lifts. It has a motor - in- 
wheel" drive and a capacity of 30 cwt. Fig. 2 shows a truck 
fitted with an electrically-operated self-sustaining jib crane. This 
D F-60 type of crane has recently been improved in two respects. 
First, the length of the jib has b2en increased from 66 to 70 in. ; 
secondly, a chain has been substituted from the winding-drum 
over the crane post sheaves and over the jib sheave, with a hook 
and weight in the usual way. On the jib sheave there has been 
provided a special ratchet gear, which can be locked at any 
time, and thus allow the chain in winding up to pull up the jib 
with the load. To keep the jib in a desired position, the anchoring 
of the jib has bean improved by providing a notched quadrant arm, 
which slides through a guide on the crane post, where a ratchet 
or detent engages in che notch of the quadrant arm, so that the jib 
can be fixed at will in one of several positions. The whole of the 
controls of the crane are worked electrically—that is, there is a 


Fig. 2.—ELECTRICALLY-OPERATED TRUCK AND CRANE, 


separate winding motor connected through a worm gear to the 
winding drum with a reduction of 102: 1, and as the worm gear is 
non-reveraible, the load is self-sustained. A reversing switch is 
provided, and the same controller which controls the speed of the 
truck, controls the starting and stopping of the winding motor ; 
as there is a two-way switch provided, it is impossible to run 
the truck and the crane at the sametime. The truck itself is a 
two-ton vehicle having a platform space 5 ft. long x 3 ft. 1 in. 
wide, which platform is only 11 in. from the ground. It is pro- 
vided with a four-wheel steer, and has an exceptionally small 
turning radius, 5 ft. 8 in. measured outside the wheels. The truck 
is propelled by two motora of the coupled-gear type, built into the 
road wheels, fitted with bevel reduction gear, and although entirely 
built into the wheel, they are get-at-able by taking out four bolts 
of the steel cover, which then exhibits the motor and the bevel 
gear for examination. The crane can also be fitted to one of the 
firm's standard A-type trucks. The truck is fitted with 12 
“IM V8” ironclad Exide cells, 


The IGRANIC ELECTRIC Co., LTD., London, will have on view a 
variety of types of control gear both on its own stand and on the 
stands of other exhibitors where it will be applied to machine 
tools in operation. The exhibits will include manually-operated 
and automatic motor-starting rheostats, amongst which special 
mention may be made of the "counter-E M.F." starter that is 
suitable for motors up to 2 H.P. and in which the speed of cutting out 
the starting resistance is automatically governed by the load con- 
ditions. Automatic starting and speed-regulating panels (time 
element control), battery-charging panels, and a mill type con- 
tactor panel will be on view in addition to A.C control gear. In 
connection with the latter it should be noted that the three-pole 
" across-the-line " starter for polyphase squirrel-cage induction 
machines has both fuse and low-voltage protection in the running 
position. Also the A.C. conspede control panel for slip-ring 
motors shows the patent split housing. One handle controls both 
the stator and the rotor circuits, and the device is consequently 
very simple to handle; magnetic contactor switches open and 
close the main circuit. Electric Leesona’’ coils, master switches, 
different types of push-buttons and other accessories will complete 
the exhibit. 


THE CONSOLIDATED PNEUMATIC TooL Co., L1p., London, will 
show a series of pneumatic and electric tools; the latter will’ 
include A.C. and D.C. drills, hammers, portable blowers, grinders, 
polishers, &c. Fig. 3 illustrates a sensitive drilling stand, and 
fig. 4 a magnetic drill post for various sizes of drills. The 
600-volt p.c. rail drill, shown in fig. 5, is a very useful tool. The 
frame does not need bolting down, but is simply hooked over the 
rail to be drilled, the operator holding down the other end of the 
frame by sitting on the seat shown, which places him in a con- 
venient position to operate the feed. "The side spindle of the drill 
permits drilling close to the ties without the use of an angle 
attachment, and the vertical adjusting screw, with guides for the 
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drill, affords ready means for locating the holes vertically on 
ordinary tee or girder rails. Fig. 6 shows a hammer drill equipped 
with & universal motor, which will operate on either A.C. or D.C. 
It is designed for drilling stone or concrete where a hammer blow 
is necessary; the blow is delivered on the head of the drill by 
a pisten governed by compressed air, consequently the motor is not 


Fras; 3, 4 AND 5.— LITTLE GIANT” PORTABLE DBILLS. 


subjected to serious mechanical strains or vibration. The motor is 
wound for 110 or 220 volts, the maximum capacity of the drill 
shown being 1 in, its weight equalling 21˙5 lb., and its overall 
length 17:5 in. The portable electric blower, illustrated in fig. 7, 
will alao operate on either A.C. or D.C. at any periodicity of single- 


Fias. 6 AND 7.— UNIVERSAL HAMMER DRILL AND BLOWEB. 


phase ; for two or three-phase circuits the machine may be operated 
on one leg of the system, or from a lampholder. A steady pressure 
of about 6 oz. above atmosphere is delivered from the 1 25 · in. 
orifice. The machine weighs only 15 lb., and is very convenient to 
handle. 


Messrs, C. E. LUdARD & Co., Nottingham, will show two 
thinzs of interest to the electrical trade. The "shunt cut" 
meter affords a simple and convenient method of indicating the 
output or speed of machine tools in any desired terms, The 
instrument conzista of an ammeter, which has the maximam 
reading on the left-hand side, insteal of on the right;: the scale 
may be marked in Ft, P.M., or any other value, to give direct 


readings of the speed of the driven tool. The ammeter is inserted 
in the shunt circait of the motor, and since the shunt current is 
proportional to the speed of the motor, within certain limits, and 
the motor speed is proportional to the speed of the driven tool, & 
relation can be obtained between the shunt current and the speed 
of the machine tool. Thus, the ammeter is operated by the current 
in the motor shunt, and the scale reads the s of the machine 
tool. The "Vulkan" electromagnetio clutch drive uses external 
and internal gears, and special switching arrahgements by which 
any cutting or return speed is claimed to be obtainable on a 
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Fie. 8.— A 20 H.P. ELECTROMAGNETIC CLUTCH. 


planing machine, in addition to other advantages. Fig. 8 shows a 
15 to 20-H. P. clutch equipment suitable for a 4-ft. planer, and fig. 9 
is a diagiam of connections for open and crossed - belt drive with two 
cutting speeds and one return speed. The reversing electromagnetic 
clutch consists of a cast-ateel shaft, drilled for central lubrication, 
on which a disk armature is shrunk, and two electromagnetic 
bodies running loose on the shaft. Each magnetic body is fitted 
with an annular energisiog coil, enclosed in a metal case which is 
easily removable and impervious to oil or moisture, and wound for 
any convenient voltage up to 550. A ventilating ring is fitted to 
each magnetic body to dissipate any heat that is generated. 
The disk armature is fitted with a wood thrust or friction ring, 
which can be adjusted or renewed without dismantling the clutch. 
When D.C. is supplied to one of the energising coils through the 
slip rings, the loose-running magnetic body, which is mounted on 
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Fig. 9.—DIAGRAMMATIC SKETCH OF "“ VULKAN” ELECTRO- 
MAGNETIC DRIVE. 


a gunmetal sleeve, compresses the springs and advances towards the 
disk armature (the movement being about 4', in.), thus bringing the 
ventilating ring in contact with the friction ring through which 
the drive 1s imparted to the shaft. The construction of the clutch 
is such that an air gap is always maintained between the magnetic 
surfaces, even when the clutch is energised, so that these surfaces 
cannot wear or stick from residual magnetism. To reverse the 
shaft, the current is switched by an automatic switch over from 
one energising coil to the other. No non-inductive resistances are 
required, and the excitation current can be broken on a pear 
switch. 
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THE CARBORUNDUM Co., LTD., Manchester, will have a display 
of abrasives. Carborundum is an artificial abrasive or grinding 
material, and is a product of the electric furnace. It is taken from 
the furnace in the form of masses of orystals, which are crushed to 
the individual crystals of varying degrees of fineness, mixed with 
bonding materials, and moulded into the many and varied sizes and 
shapes of stones, files, grinding wheels, powder, paste, &c. 
" Alaxite" is another product of the electric furnace, and is used 
particularly for making extra hard fine varieties of the above- 
mentioned abrasive articles and toola. Carborundum is not only a 
wonderful abrasive, it is also asuper-refractory material. Produced 
in the intense heat of the electric furnace, it cannot be melted, 
and possesses an extremely low coefficient of expansion, coupled 
with high thermal conductivity. Carborundum refractory bricks 
inherit the remarkable properties of carborundum combined with 
great hardness and mechanical strength. They withstand the 
highest temperatures, resist abrasion, and do not spall or crack 
under rapid changes of temperature. Their value in the upkeep 
of high-temperature furnaces is definitely established. Carborun- 
dum refractories include carbo-frax and refrax bricks, muftles, 
cements and flresand. - 

WALTER MCGEE & Son, LTD., Paisley, will have on view 2˙5 
and 5 H.P. " Emool" totally-enclosed induction motors. In size 
and shape this type of motor is similar to ordinary open motors, 
but it is so constructed that the windings and vulnerable parts are 
completely isolated from contact with the surrounding atmosphere. 
The air circulation is obtained from fans mounted on the rotor 
shaft, which force the internal air through a series of tubes spaced 
round the stator, and also the external cooling air through spaces 
cored in the stator, which, striking on the tubes. serves to keep 
the internal air cool. 


Messrs. ALLOY WELDING PROCESSES, LTD., London, are manu: 
facturers of A.W.P. electrodes to weld cast-iron and all classes of 
steel ; also composite electrodes for depositing manganese and high- 
speed steel for wearing and cutting surfaces. and auppliers of com- 
plete welding plant and equipment. There will be shown in actual 
use a special single-unit motor-generator welding set, the geherator 
of which has been specially designed, and has characteristics of 
efficiency which make it small and economical. The motor is of only 
7'5 H.P., which is a point of considerable importance now that the 
power consumption has increased to such a large proportion of total 
working costs. The plant to be shown is designed for a Dc. 
supply, and is specially suitable for tramway and light railway use 
where a D.C. supply is readily available. Mounted on a suitable 
truck and connected to a trolley wire or third rail, the whole plant 
is very portable, and owing to its light weight, can be easily moved 
from place to place. There will also be shown a portable welding 
plant for use on A.C. supplies consisting of a static transformer, 
special reactance coil, and necessary switchgear. Demonstrations 
will be given showing that with A. w. P. electrodes highly efficient 
welding can be done with either D.C. or Ac. plant. A. W. P. elec- 
trodes are manufactured in 14 different typ?s to suit all classes of 
iron and steel, and the demonstrations will give visual proof of the 
excellent results attainable on all thicknesses of material. A.W.P. 
electrodes have successfully passed the exhaustive series of tests for 
Lloyd's Register of Shipping, whose approval has been obtained for 
their use on ship construction. Samples of electrodes, welda and 
welded arboles will be on show, together with the actual test 
pieoes submitted to Lloyd's Register of Shipping. 


THE RAPID MAGNETTING MACHINE Co, LTD., Birmingham, 
claims to bethe only firm in the British Empire specialising in 
magnetic separators. A selection of four types of separators will 
be shown; probably the most important from the point of view 
of the mineral mining industry will be the " Rapid” (Thompson- 
Davies patent) electromagnetic ore separator for treating feebly 
magnetic ores, such a wolfram-tin, zinc blends, tin sands, magnetic 
sands, corundum, &o. Prior to the war, the manufacture of 
apparatus for such purposes was a virtual monopoly of Germany. 
A feature of the apparatus, which will be shown in operation, is 
the ease of tuning up, each part of which can be done while the 
machine is working. Delicate setting can be made in a very short 
time, and as the effect of any alteration can be instantly seen, there is 
no time lost in experiments of trial and error. Two machines very 
largely used in the metal trades are the standard type drum 
separator, which will successfully treat a mixture of 99 per cent, 
of iron and 1 per cent. non-ferrous metal, and type B.B., which is 
specially suitable for treating quickly metal containing only a 
small percentage of iron. It is also used largely for removal of 
iron likely to damage crushing and grinding machinery if allowed 
to get intosame. The fourth exhibit will be an electromagnetic 
drum (type H), in connection with which is a patent feed belt 
fitted with feelers, which, becoming magnetised by induction, are 
claimed to add 50 per cent. to the efficiency of the apparatus. The 
firm lists upwards of a dozen types and over 100 sizes, and claims 
that there is no problem amenable to magnetic separátion which 
caunot be dealt with by one or other of its different types or 
modifications. 

THE RAwLPLUG Co., LTD., London, manufactures a fibre plug 
which obviates the difficulties previously encountered in securing a 
firm fixing into any material. By the use of the plugs fixing can 
be accomplished with far greater efficiency and in one-fifth of the 
time taken by the old method. By means of a steel plugging tco’ 
or a brace and bit a hole can be quickly made the exact size 
required, and then the fibre Rawlplug is pushed into position 
ready to receive the screw. The plug expands as the screw is 
turned home, thus ensuring a perfectly firm fixing. It is a labour 
and time-saving device, and results in a neat job, the Rawlplug " 
being invisible when in position. They are made in all sizea and 
lengths for use with any screw, The exhibit will include examples 


showing how the plug can be used to advantage in different 
materials. There will be shown different wiring systeme fixed 
with " Rawlpluga" on plaster, switchboard fittings on polished 
slate, and elestric light fittings on glass, marble, plaster, &c. 

THE TELEPHONE MANUFACTURING Co. (1920), Lrp., London, 
will exhibit a complete range of automatic interoommunicating 
telephones, from single to 50-line, specially designed to meet works 
and office requirements. Instruments will be shown fitted with 
visual indicatora, round call and secret keys, hygienio mouthpieces, 
&c A speciality is made of the Laryngaphone " hand set for use 
in boiler shops or other exoessively noisy positions. Numerous 
types of accessories and details, including terminal and junction 


. boxes, electric belle, relays, magnetos, &c., will be on view, and 


other specialities will include automatic line-finder telephones, 
Mixed service instruments for use on exchange or private 
lines, and the " Laryngaphone " adapted to all requirements from 
mine-rescue work to aviation. ö i 

( Ju be continued.) 
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SUPPLY PRESSURES ON ALTERNATING- 
CURRENT. SYSTEMS. | 


Bv R. J. H. BEATY. 


ON reading a report of the discussion on Mr. Gillin’s I.M.EA. 
paper, I was pleased to note that, Mr. Wordingham advocated a 
supply pressure of 50 volts for domestic and other small 
appliances, because that is precisely what I have been advis- 
ing my friends for the last 17 years. 

Nothing retarded electric lighting more than the advent 
of the tramcar, followed by the misguided eagerness with 
which many engineers in this country hastened to advise al 
and sundry that the ideal pressure for a 30-watt lamp was 
exactly half that which had been found most ‘suitable for 
driving a tramcar. | 

Of course the D.c. men had a very good reason for this 
camouflage, but unfortunately the a.c. men followed fashion 
rather than reason, and gave away their birthright. 

The 200-volt carbon-filament lamp was never a success. 
It blackened early in life. The candle-power gradually 
went down and the watts went up. The 100-volt lamp was 
better, but the 50-volt was better still. | 

We all remember how the early metal-filament lamps 
had to be run two in series on 200-volt circuite, and how 
we were assured that a 200-volt lamp would soon be pro- 
duced. It was; at a higher price, with lower efficiency and 
shorter life. The gas-filled lamp is ata still greater dis- 
advantage on 200-volt circuite. 

Small single-phase motora of the commutating type would 
be cheaper, more reliable, and more easily repaired if wound 
for 50 instead of 200 to 250 volts. Take the Dictaphone 
motor, for example; it is wound for 20 volts, so when it is 
used on & 250-volt circuit, 20 volts are utilised and the odd 
230 volts are dissipated in the resistance. 

200 volts is not a safe pressure. It is more than 20 
years since a yonth was killed through larking with a lamp 
bracket ina lavatory. The excuse was made that: “ He 
must have had a weak heart, and the floor was unusually 
damp.” There have been similar cases since, but surely 
the industry is now so well established that we can afford 
to drop these weak excuses and face the facta, 

There is no need to have a dangerous pressure on lighting 
fittings or small appliances of any kind. The use of a 
compensator or auto-transformer does not ensure safety. It 
is far better to use a double-wound transformer and have 
the house wiring, or, at any rate, the sub-circuits, entirely 
insulated from the mains. 

Where the distributing mains are at 440 volta, three-phase, 
single-phase lighting transformers should not have their 
primaries wound for 250, but for.440 volts, so that no 
connection need be made to the neutral wire, and therefore 
it can be dispensed with, thus saving 25 per cent. of the 
copper. But with the introduction of low-pressure trans- 
formers and the abolition of the fourth wire, the distributing 
pressure could be doubled, so that we could supply the 
same power with three-eighths of the copper now used, 

I suggest that the medium-pressure mains should have a 
phase voltage of 500, corresponding roughly to 870 line 
volte. This pressure is suitable for motors of from 3 H.P. 
to 1,000 H.P., and is approaching the limit beyond which it 
is advisable to break away from the methods of construction 
usual with low-pressure motors, | 
x 
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Induction motors of between 5 H. p. and } H.P. should be 
wound for 87 line volts, and supplied from a three-phase 
delta-star transformer, which could also supply the lights 
from phase to neutral, as shown in fig. 1. 

Supply authorities now stipulate that these small motors 
must be protected by oil-switches fitted with automatic 
devices costing as much as the motors; so, on existing 
systems, if one has a few small motors it pays to step down 
to a lower voltage, and substitute triple-pole switches and 
fuses for the expensive automatics. 

Motors of more than 1,000 H.P. should be wound for 
connection to the high-pressure mains. High-pressure 
voltages appear to have been chosen at random in the past, 
as there are at least six different pressures in use in this 
country between 5,000 and 10,000-line volts, all of which 
represent odd figures for the phase voltages, and there would 
appear to be no reason why a round figure of 5,000 phase-volts 

ould not be adopted for new schemes. This gives 8,700 
line volta and 15 K.v.4. per ampere. The high-pressure 
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transformers for use with the scheme outlined above should be 
wound for star-star connection, and to obtain sound reliable 
articles, sizes smaller than 15 K. v. A. should be avoided, 
and the number of tappings kept down to the minimum. 
On large extra - high - pressure transformers connecting 
feeders to the high-preesure mains there should be no tap- 

ings at all. Where variation is necessary, it should be 
obtained by means of separate boosters. 

Based on the above considerations, the following defini- 
tions may be suggested :—Low-pressure, not exceeding 50 
volta to earth ; medium-pressure, not exceeding 500 volts 
to earth ; high-pressure, not exceeding 5,000 volta to earth ; 
extra-high-pressure, exceeding 5,000 volta to earth. 

The once fashionable preesure of 2,000 volta is not likely 
to be much heard of in the future. It is high enough to 
necessitate special insulation of cables, transformers and 
motors, and too low to transmit any considerable amount of 
power. 
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A DOUBLE-ANODE VACUUM- TUBE 
A.C. RECTIFIER AND WIRELESS 
TRANSMITTER. 


By JOHN SOOTT-TAGGART. 


Tx following description of a novel full-wave rectifier of 
alternating current may be of interest. A single highly- 
exhausted vacuum tube (fig. 1) contains two cylindrical 
anodes, 7 and 6, which surround a common filament 1, 
which is heated to incandescence. The structure shown is 
particularly applicable to high-power valves, and more 
simple tubes are made of small powers and for use in 
receiving circuits. The source of current to be rectified 
causes the potentials on the anodes to be of opposite sign 
at any given moment ; consequently, the flow of electrons 
from the filament passes to each anode in turn. 

Fig. 2 illustrates a practical arrangament for converting 
a.c. into high-voltage D.c. A source of a.c. feeds the 
primary 16, of a step-up transformer having two secondaries 


6 and 7, which have a common point joined to the 
filament 3, which may conveniently be heated by a.c. 
through a step-down transformer 2. The ends 12 and 14 
of the windings 6 and 7 are connected to anodes 18 and 15 
respectively. Instead of two separate secondary windings, 
only one may be used, and its middle point connected to the 
filament, the ends being joined to the anodes. The high- 
voltage alternating potentials in the secondary windings 
cause, eay, the anode 18 to be positive with respect to 3. 
An electron current flows to 13, and 2d 6, charges up a 
reservoir condenser 10, which may have a capacity of several 
microfarads. Across this condenser is connected the load 11, 
which in wireless telegraphy and telephony is usually the 
anode circuit of atransmitting valve. Meanwhile the cylinder 
15 isnegativeand attracts no electron current. When the next 
half cycle comes along, conditions are reversed ; the anode 
15 is now positive, aud a current flows to 15, through 7, 
and charges up 10 in the same direction as before. Thos, 
full-wave rectification is obtained, and both half-cycles are 
utilised. The current drawn from the condenser 10 is 
practically pure direct current, the ripple being very smal! 
indeed if 10 is large and the current drawn from it is 
amall. A system of chokes and condensers may be used, 
but is not usually necessary. 


Fig. 2. 


Fic. 1. 


Fig, 3. 


It is found that practically the whole of the electron 
current from the filament passes to the operative anode; 
consequently almost half the filament current normally u 
in other arrangements is saved. The vacuum is identical 
for both anodes, and the pumping, construction, and final 
cost, is considerably cheaper than in the case of two single- 
anode rectifiers. , 

The third figure shows a continuous wave generating 
valve circuit. The valve of fig. 1 now has a single grid 
common to both anodes, and this grid may be used to 
control the current passing to whichever anode is 0 ve. 
The rectified current is made to pass through the 
inductance 15; the grid 1 circuit 17 is conn 
across grid 16 and filament 3, and air choke coils 10, 14, 
and 11, are intended to protect the transformer 5, 7, * 
The condensers 21 and 22 are to by-pass the high- 
frequency current generated, and also to improve the power 
factor of the transformer 5, 7, 8; other features of the 
arrangement are shown in the figure. In this manner fairly 
pure continuous waves may be produced with a gingle valve 
and an A.C. supply. 

Apart from these uses, the two types of valve mentioned 
have numerous applications in wireless reception and tele- 
phony. The writer is indebted to the Edison Swan Electric 
Co., Ltd. (which has purchased the British patent right) 
for permission to publish the above details. 


H 
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ELECTRICITY IN 


THE following notes are the result of the examihation of 
prisoners, documents, power lines, and depóts in Northern 
France and Belgium by the author, and are published by per- 
mission of the Controller of H.M. Stationery Office :— 


In technical matters attention to detail must be one of the 
almost invariable factors for success, and this applies with 
special force to military technology. If one nation can obtain 
tne same technical result with simple apparatus or by methods 
which cost one half or a third of the man power, money, and 
time to carry out that another nation takes, the former will 
have a great advantage both during and after the war which- 
ever side ultimately wins. 

lt is easy to demand elaborate appliances which are difficult 
to produce during war, and which may arrive too late to be 
of use. An officer or man who can obtain results good enough 
for the actual conditions with apparatus improvised from local 
or easily obtainable materials or items shows his capacity for 
the work on hand. 

Details have, therefore, been given to show what has been 
done under the difficult economic conditions due to the almost 
complete lack of copper and rubber and the existence of very 
limited quantities of coke-oven benzol in lieu of petrol. 

There have been apparently no epoch-making discoveries 
during the war with regard to electric power works, and some 
of the work done and methods used cannot be considered free 
from criticism. Both the Germans and the French have 
shown under peculiar conditions what can be done with simple 
appliances by those who have suflicient technical training and 
what might be termed technical pluck. 

Policy.—Information obtained in Germany before the war, 
and the examination of prisoners and machines, show plainly 
that on the outbreak of hostilities the German General Staff 
was fully alive to the use of electric light and power as an 
aid to warfare, and had collected before the war a large 
umount of useful information regarding electric power systems 
in France. Soon after the advance in 1914-15 a general elec- 
trical survey took place, and a beginning was made with the 
collection of electrical apparatus for the use of the army or 
for munition and general industrial work in Germany. 

At first the power stations were left in the hands of the 
owners, but as soon as the situation regarding lubricating oil, 
liquid fuel, rubber, and copper began to get serious, the power 
stations, especially in forward areas, were placed under seques- 
tration and worked largely with civil labour under military 
direction. Among the first large power systems to be utilised 
was that of the Cie. Electrique du Nord, whose main lines 
at 45,000 volts reached from Pont-a-Venden, near Lens, to 
Beautor, via Douai, Cambrai, and St. Quentin. 

The main line apparently proved so satisfactory that when 
the economic situation necessitated the utmost utilisation of 
the power stations throughout the occupied area, it was 
decided to use 45,000 volts for the pressure of the main inter- 
connecting power lines in the north of France. At first the 
armies worked to a large extent on their own account, but the 
variations of army and lines of communication areas, and the 
existence of so many inter-area power lines, made some form 
of central control absolutely necessary. 

At first it was assumed that the smaller local stations could 

supply most of the requirements for electric power, and at 
the time when textile and other factory machinery was being 
sent back to Germany a quantity of generating plant, such 
as steam turbines and boilers was taken up. One set of turbine 
machinery was sent as far as Constantinople, and other plant 
to Austria, It was found later that demands for power in the 
occupied area exceeded previous anticipations, and, further, 
owing to the shortage of liquid fuel and gas coal, electric 
light had to be supplied to a number of towns and villages 
for both civilian and military purposes. In many instances, 
especially in Belgium, Communes were induced to pay the cost 
of special high-pressure branches, transformer stations, and 
low-pressure distributions; the facilities thus paid for were 
then used by the Germans for hutment and other lighting to 
the greatest extent. 
. Owing to this demand it became necessarv to utilise the 
large power stations to a greater extent than before, and the 
increasing danger from aircraft attack made it very desirable 
to link up the main power stations to render mutual assist- 
ance and to enable them to work with the greatest economy. 
The loss of Vimy Ridge, which necessitated the shutting-down 
of Henin Lietard, and the French advance to the neighbour- 
hood of the power stations at Beautor, made such linking-up 
imperative, and by the end of 1917 an extensive system of 
45.000-volt mains was in use or under construction connecting 
Lille (Croix Wasquehal) with Valenciennes, Jeumont. Hirson, 
St. Quentin. Laon, and Charleville. The smaller power stations 
at Ostend. Bruges (steel works), Zeebrugge, Courtrai, Zevene- 
chem. and elsewhere, were connected by overhead mains at 
15.000 volts, inter-connecting transformers being placed at 
suitable points. such as Flines-les-Ruches and Bruges, so that 
the svstem at 15,000 volts could supply one at 10,000 or 5,000 
or vice versa. 


THE GERMAN 


By Major T. 


ARMY. 


RICH, O.B.E. 


When the Germans advanced in March, 1918, steps were 
immediately taken to reconstruct the lines to Bapaume and 
elsewhere, and quantities of stores were ordered and delivered. 
Large reserves of stout poles, steel cross arms, and aluminium 
cable were collected at the main depot at Jeumont suitable 
for the bridging of the devastated area. During the retirement 
in the end of September and October very large quantities 
of stores were removed from power stations, sub-stations, 
depots, and dumps, and placed on rail and barge, and long 
lengths of power line were dismantled. The special efforts 
made everywhere to salve electrical materials and apparatus in 
the face of great transport difficulties proves the extent to 
which the German General Statf recognised the importance of 
electric transmission as an aid to warfare. 

French inhabitants, on whom troops were billeted even in 
front areas, say that the electric light was in general satisfac- 
tory, although in places no aerial cable could stand against 
the artillery fire which was ultimately experienced. Inhabi- 
tants and civilian electricians have stated that the power 
supply in back areas proved satisfactory. The examination of 
ee log books shows that the supply was reasonably 
reliable. 

Organisation.—The electrical units were developed primarily 
to take charge of lighting and power installations and captured 
apparatus in army main areas and lines of communication, and 
to give technical advice to the troops in forward zones regard- 
ing the use of electricity for tactical purposes such as mine 
lighting, ventilation, and pumping, well boring, trench pump- 
ing, and concrete mixing. A certain amount of non- 
electrical machinery was handled by these units. They were 
known as Starkstrom (strong current) units as distinguished 
from Schwachstrom (weak current) telephone and telegraph 
units. The organisation was very similar to that of signals in 
the British service, the men wearing special badges, and 
authority was given to them to enter any building where 
light and power was officially or unofficially installed. 

One Abteilung or battalion was allotted to each army. In 


. general oldish men were used, but no age limit was fixed 


for good tradesmen. 

A certain number of French and Belgian prisoners were 
returned from Germany to areas where they had local know- 
ledge, and in a few cases were allowed to live in their homes 
in order to assist in the maintenance of high and low-pressure 
power and lighting systems. A certain amount of civilian 
labour, mostly unskilled, was used in repair shops in back 
areas; for such work as accumulator repair à number of women 
were employed. 

Owing to the fact that the army had first call on skilled 
tradesmen, and trade unions did not apparently interfere with 
the supply of electricians and other workers, the senior tech- 
nical non-commissioned officers seemed to be, as in the French 
Army, a high-class lot of men. Many of them were foremen 
electricians, and some of them branch managers or partners 
in wiring and contracting businesses. Judging by the nature 
of the drawings found and works carried out, competent 
draughtsmen and designers were attached to the electrical 
services. 

The work done by Electrical Units was on a territorial 
basis; large and small detachments were detailed for towns, 
dumps, and groups of villages. Each detachment had a small 
depot. The maintenance of main and subsidiary power lines 
was split up among the detachments. Small areas were under 
the control of non-commissioned officers. Periodical reports 
and certificates had to be forwarded through company head- 
quarters regarding maintenance of power lines and state of 
lighting and power installations in the sup-area. 

The close liaison which must have existed between the 
financial and commercial firms, the German War Office, the 
General Headquarters, and the officers commanding the tech- 
nical troops is shown by the quantities of electrical machinery 
and apparajus, high and low-pressure cable, and other material 
specially collected and sent to Germany, and the protection 
given to certain undertakings which owed money to firms 
such as the Siemens and Halske Co. 

Systems in Use.—As a general rule except in the forward 
zone the svstem and low-pressure voltage used were those of 
the supply companies in the areas occupied. 

In the first two years of the war a good deal of 3-phase cur- 
rent was used for lighting and other work in the forward 
9.000-metre zone. At one time a considerable amount of 
3-phase lighting was used by taking single-phase branches 
into dug-outs, sometimes with the use of earthed returns to 
the neutral point. 

The development of trench telephones and the use of listen- 
ing detectors made the use of this system in some places 
very inconvenient, so in a number of forward areas D.C. at 
110 or 220 volts was used, supplied from benzol engine seta 
or motor generators, the latter being frequently supplied 
through buried cable. and also used to charge accumulators 
for trench lighting. As a generai ruie the use of small petrol 
engines was reduced to an absolute minimum, and every effort 
made to utilise existing systems. 
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In most parts of northern France and Flanders 3-phase 
current at 50 periods is customary, although in Mons, Tournai, 
and a few other parts of Belgium 42 periods is found. The 
high-pressure voltages in use are mostly 5,000, 10,000, and 
15,000 volts. The power line extensions made into new areas 
were mostly at 15,000 volts, this being considered the highest 
pressure at which detailed distribution could be made with 
inexpensive apparatus. In France the low-pressure voltage 
was usually 110-120 volts to neutral and 190-220 volts across 

hases. A pressure of 220-380 volts was being developed in 

elgium especially in quiet sectors. By the use of induction 
motors with wound rotors, the same machine could be used 
on either of the above .voltages, and practically all the new 
German 3-phase motors found were wound for use with either 
of these two pressures. T | 
Store Depots and the use of Captured Plant.—A number of 
main and subsidiary depots were arranged for handling elec- 
trical plant and apparatus. Factories in the north of France, 
and to a smaller extent in Belgium, were systematically 
stripped of their electricul and steam plant. Manufacturers’ 
and agents’ stocks were packed and listed, and the whole 
forwarded to collecting stations, where they were numbered, 
sorted, tested, repaired, and then sent into a special depot 
for issue. Many out-of-date or otherwise useless machines 
were broken up for the sake of the copper, brass, and cast- 
iron they contained. 

Although most of the large electrical manufacturing con- 
cerns in France are found in Paris and outside the invaded 
areas, electrical factories which existed, such as the Thomson- 
Houston factory near Lille, and the Ateliers de Constructions 
Electrique du Nord et de l'Est at Jeumont, were used for 
electrical repair works. ^ os | 

Up to the end of 1917, with the exception of apparatus 
required for the newer sections of the 45,000-volt lines, the 
bulk of the transformers, motors, and general heavy apparatus 
used was that taken or requisitioned from the occupied area. 

The requisitioning, numbering, and listing of French and 
Belgian machines was most carefully done, the numbers had to 
be quoted on stock lists and railway way-bills. According to 
correspondence, machines were at times examined to see that 
these numbers were in order. Owing to this care it has been 
possible for the French and Belgian factory and power-station 
owners to trace and recover quantities of electrical and other 
machinery from dumps in France, and also from factories in 
Germany and Austria. 


Electrical Stores, Indoor Wiring and Substitute Materials.— 


The accessories used by the Germans did not differ materially 
from. those customary in civil life; preference was given to 
simple and inexpensive patterns. Quantities of more expen- 
sive French fittings captured in 1914 remained in store unused. 
French fittings were used to a large extent, and German 
makers of. French pattern fittings forwarded their stocks on 
hand to army authorities for use on the Western Front. When 
these stocks of completed fittings were exhausted a number 
of porcelain parts of French pattern were fitted with galvanised 
contacts and conducting parts. 

It was found that some of the contacts and connections made 
of iron inside low-pressure fittings had been badly galvanised, 
the process used being apparently electrodeposition. The 
wiring used was done on cleats and knobs, but a certain 
amount of work was done in Bergmann paper-lined steel tubes. 

The manufacture of wire and cable from substitute materials 
began at an early date. Stranded iron, zinc, and latterly 
aluminium was used for low-pressure insulated conductors. 
One difficulty with iron conductors lies in the small size 
of the contacts usually found in fittings, and the comparative 
stiffness of the insulated conductor, which is liable, when care 
is not used, to cause short circuits in fittings. Some of the 
iron of the insulated conductors was of poor electrical quality, 
giving a resistance ten times that of copper. Some of it was 
specially soft, giving a resistance of six to seven times. Lamp 
flexibles were made with iron wire. 

Owing to the absence of rubber, oiled paper, bitumenised 
paper, and bitumen compound were used for insulation. A 
cellon tape was used with paper-insulated cables for jointing. 
Some of the iron cable had very poor quality insulation, con- 
sisting of one layer of paper and braid. The Germans. like 
the French, apparently made no attempt to use a high-grade, 
expensively-insulated wire for cleat and knob wiring in huts 
and offices, looking upon the covering largely as a mechanical 
protection. Owing to the absence of jute, impregnated 
stranded paper was often used for braiding. 

According to prisoners, little difficulty was experienced 
through the use of low-grade insulated wire. 

A considerable quantity of 10-mm? (about 9 S. W. G.) solid 
aluminium wire was found paper-insulated, lead-covered with 
hituminised jute and paper sheathing. This was apparently 
used for lighting dug-outs in trenches, and it has been stated 
hv a prisoner that the lead sheath was used for the return 
circuit. A number of drums of 50-mm?. 19-strand iron cable, 
with paper insulation, was found. This was first used on 
1,500-volt electrified barbed-wire circuits, and later was used 
to a certain extent for general wiring work. The use of iron 
for motor and similar connections led to a heavy drop in 
voltage. ` 
; Electricity meters were rarely nsed: civilians were usually 
guppljed with light on a fixed price per lamp per month. 


(To be continued.) : 


ELECTRICALLY GUIDED SHIPS, 


IT is now comiuon knowledge that during the late war the 
British Admiralty made use of the electric '' leader cable for 
the purpose of guiding ships through narrow channels or along 
dangerous cousts. It is obvious that, with the aid of a sub- 
merged cable along which electrical signals are sent, ships may, 
in times of war, be guided safely through mine fields; or on 
the other hand, in more happy times of peace, the method 
would render ships independent of pilots and would enable 
any vessel to enter a dangerous harbour in the thickest. fog, 
or on very dark nights, without any previous knowledge of the 
locality. 

What appears to be the first post-war application of the 
method was the subject of the announcement in March 
last, that the Admiralty had installed a leader cable 
in the approaches to Portsmouth Harbour. The cable, which 
is an armoured one, lies at the bottom of the fairway, the land 
end being connected with an alternating source of supply. In- 
terrupuon of the current corresponding to prearranged signals 
of the Morse code conveys to ships htted with the necessary 
receiving apparatus their position in the fairway to within 
500 yards of either side of the cable. 

Early in August the United States Navy Department an- 
nounced its intention of testing the method in guiding ships 
up the Ambrose Channel into New York Harbour. It is pro- 
posed to utilise a cable about 16 miles long, connected to a 
500-Cycle alternating-current source of supply, the indications 
of which, it 18 believed, will be picked up by all vessels within 
half a mile. The cable is to be laid on the bottom of the har- 
bour from Fort Lafayette, on the Brooklyn side of the 
Narrows, near Fort Hamilton, out to the Ambrose Channel 
lightship. In foggy weather shipping is at present piloted up 
to the lightship by means of five wireless direction-finding 
stations situated at diflerent points in the harbour. 

The French Navy also fully appreciates the advantages 
of the electric submarine cable for facilitating. navigation in 
thick weather, and on August 21st, M. Landry, Minister of 
Marine, witnessed experiments that were conducted off the 
coast of Brittany. l 

From what has been said, it will be readily appreciated that 
the leader system is likely to prove of very valuable assist- 
ance to navigators of ships when low visibility prevails. It 
will do much to increase safety and efliciency ut sea. In the 
past many vessels have been lost for the lack of means for 
sufficiently accurate guiding in dangerous channels and in fog. 
Moreover, vessels are often held up for considerable periods 
of time at harbour entrances; for instance, at New York, 
where the financial cost for delay may amount to as much as 
4500 per hour for a single ship. It is believed that re- 
occurrence of such losses may be greatly minimised, if not 
altogether prevented, by the leader system of pilotage. 

Obviously the exact types of cables, instruments, and signals 
used would vary with local conditions and resources, but it 
is fairly clear that the cost of the installation would be amply 
repaid in a very short period by the time saved by vessels in 
foggy weather, freedom from accident, &c. 

The signals are picked up by means of detector gear fitted 
in the bottom or at the sides of the ship, and are rendered 
audible or visible as the case may be by telephone or galvano- 
meter attachments. The strength of the signals being kept 
at the maximum indicates to the navigator that the ship is 
following the proper course; the signals can also be so 
arranged as to give the distance from either end of the 
channel. There would, of course, be separate cables for in- 
going and outgoing traffic. The signal-carrying conductors 
may be installed along the sides or at the bottom of the 
ae the latter position would probably be the more prac- 
tical one. 

The following data relative to the subject under considera- 
tion were abstracted from the Journal of Electricity and the 
T. ck T. Age. 

The ship receiving device may consist of a coil of wire on an 
Iron core attached to the bottom of the ship with the core 
athwartship for recejving from a submarine signal wire or 
vertically to the side of the ship for receiving from a wire 
parallel to the channel. Where conditions will permit, the 
signal may be the spoken word ' In ' for the inbound 
channel and Out“ for the outbound channel. If desirable 
and conditions permit, different frequencies of alternating cur- 
rent may be impressed on the guide conductors, one fre- 
quency for inbound and one for outhound. These signals may 
be picked up by both telephones and a signal-strength-indicat- 
ing device, as for example, a sensitive ammeter or galvano- 
meter in a circuit resonant to the frequency of the current im- 
pressed on the guide conductor. With two or more such in- 
dicating devices the relative strengths of the fields of the in- 
bound and outbound signals and the relative strengths of fore 
and aft and athwartship fields may be ascertained. Also by 
controlling the strength of the signal in accordance with the 
distance from a given point, for example, by earthing a portion 
of the current through suitable resistances at fixed. distances 
from the source of supply, the strength of signal would he 
relative to the distance from that source. Such indications of 
strength of signal relative to the source of supply (e.g., the 
dock) and relative to the inbound and outbound signal con- 
ductors, and relative to the angle the ship makes with the 
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signal conductor, offer the means for a comparatively high 
degree of accuracy in steering the vessel clear from danger. 

A further coinplexity of circuits may be provided which will 
afford sufticient accuracy in certain places, for example, the 
guide may consist of several conductors in one cable, the con- 
ductors being of several suitable lengths and suitable speech 
currents being impressed on them. For example, one con- 
ductor could carry a speech current which says periodically 
One mile in," while the next in length would say " Two 
miles in," and the outbound signal wire in that vicinity 
might say Nine miles out." ‘he ship's receiving circuits 
may be arranged fore and aft and athwartship in such manner 
as to indicate whether the ship is approaching the signal con- 
ductor or leaving it or is parallel to it or at some angle to it. 

Structural conditions of ships, channel conditions, financial 
and political conditions have their bearings on what structural 
arrangements.would be best to carry out the method. For 
example, in New York harbour it would probably be practi- 
cable to provide all possible refinements and strong accurate 
signals which could be followed both by vessels equipped with 
simple and by those with more expensive and inore highly 
accurate apparatus. 

In the long passages in Alaska it may be practicable and 
sufficient for the present to follow the army cable lines. This 
may be made possible by picking up the tetegraph signals and 
guide signals which might be supplied by the army at intervals 
between telegraph signals. 

To do this is more ditficult than would be the case if the 
cable were made for directing purposes, because Army cable 
currents are weak and the cable 1s covered with a sheath con- 
taining iron. Also, the resistance, inductance and capacity of 
the long cables limit the quantity and kind of signals that may 
be impressed on them. | 

However, there are several ways which can be used as may 
be necessary to pick up the weak cable signals, although they 
are in an iron sheath. 

For example, the pick-up circuit (which can be relatively 
small) may be lowered from the ship to near the bottom and 
maintained in the same relative position to the ship; also pre- 
scribed frequencies may be used on the cables and tuned 
receiver circuits, and very weak currents muy be amplified. 
The receiving circuit may include a coil virtually wound 
around more or less of the hull. One coil could be wound in 
a fore and aft plane and another in athwartship plane, or a 
on or coils inside or above the hull, depending on practic- 
ability. 

Portions of the guide conductor may be enclosed in iron for 
reducing the signal strength at desired points or for desired 
sections. Such arrangement might prove desirable for certain 
of the conductors where several conductors are used, One 
conductor might have the words Port ninety for a sharp 
turn, and be in iron beyond the turn. It may be desirable to 
make the incoming and outgoing guide conductors into a 
circuit, instead of having an earth return for each, or it may 
be desirable to have a common metallic return conductor for 
both. The return conductor might be bare wire. Some con- 
ditions might permit the use of a bare wire conductor on shore 
on insulators with a return bare conductor circuit under water 
the bare conductor being of such low resistance that it would 
be the principal current path, and so serve as a guide, cheaper 
than where under-water insulation was used. 

The signal current in the conductor along the channel may 
be like that in the antenna of a radio transmitter, and the 
radio receiving outfit on shipboard may be used to receive it, 
using a regular antenna or a coil. Also, the coil might be 
revolvable on its axis so that it could be turned to pick up the 
signal and then the boat turned so that it had the proper 
fore and aft position relative to the coil, and, therefore, was 
headed right in the channel. 

At this date it is hard to say what is the most practical 
arrangement to use. It may be best to make the best direc- 
tion control apparatus irrespective of the radio apparatus, and 
leave the latter free to handle other things. 

A wave-length of 15.000 m. probably could best be impressed 
on a submerged insulated wire about 3,000 metres, or two 
miles long if the wire was earthed at the one end, probably 
the end near the transmitter generator. That frequency pro- 
bably would do well in even longer wires or a succession of 
wires one mile long inductively or otherwise coupled at the 
ends, in which case the ship in passing over the points of 
coupling would note differences every mile, which would be 
used as a measure of distance and further contribute in the 
matters relative to location. All things considered, possibly 
the most practicable form for common service would include 
a standard frequency for all ocean-going vessels and for all 
ports of, say, 750 cycles, and enough current in the signal 
circuit so that the receiving circuit would not necessarily in- 
clude anything but a revolvable coil on top of the pilot house 
a fixed condenser and a pair of 'phones with an indicating dia 
and coil-turning handle in the pilot house. | 

Such a frequency is applicable to quite long wires, and long 
wires might be required in some places. Also, such a 
sinusoidal frequency and current can be fairly easily obtained 
from a dynamo and maintained with very small percentage 
variation. And such a receiving coil and condenser and 
‘phones can be maintained comparatively constant. Sinusoidal 
current and the frequency of 750 or 1,500 would serve to cut 
out some interference, those frequencies being different from 
the commercial 60 cycles, radio generator 500 and 1,000 cycle 
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frequencies, and sufficiently different from common motor and 
dynamo commutator and field frequencies. The average ear 
is probably most sensitive to about 750 cycles, but quite sensi- 
tive to 1,500 cycles. 
Special vessels (e.g., ferries) which do not use regular 
channels, probably should be provided with additional special 
frequencies. On the Alaska cable route special very low fre- 
quencies, perhaps twenty cycles or less, would be more prac- 
tical, It might be found that the longest Alaska cable run 
ae @ Minimum impedance for a frequency of four cycles or 
ess. ; 
The theory of the magnetic field surrounding an immersed 
cable when carrying an alternating current is of interest, and 
was dealt with in the Revue Générale de l'Electricité for 
December 20th, 1919. Also some results of an investigation 
of the magnetic field in the neighbourhood of the surface of 
the water covering a cable carrying alternating currents of 
various frequencies, which was made in 1918 by the Under 
Water Signalling Section of the Kiel Torpedo Inspection De- 
partment of the German Navy, were given on p. 691 of our 
issue of May 28th last. An article on the same subject by Mr. 
H. R. Rivers-Moore, B.Sc., appeared in our issue of August 
29th, 1919. 


CORRESPONDENCE, 


Letters received by ws after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Single-phase Meters on Balanced Three-phase, Three-wire 
Systems. | l 


With reference to my letter which appeared on page 138 of 
your issue of July 30th, there was a clerical error in the last 
paragraph, which should read as follows :— 

" For indicating instruments, however, which simply have 
to show the power being absorbed at the moment, a single- 
phase instrument, owing to its simplicity of connections, 18 
often to be preferred. For indicating the power consumed by 
a large motor, for example, there is no objection to a single- 


C. C. Garrard. 


. phase instrument being used.”’ 


Witton, Birmingham. 
August 27th, 1920. 


The So-called Half-watt Lamp. 


Lamp manufacturers have now brought on to the market 
two new sizes of gas-filled lamps (so-called '' half-watt ’’) 
these being 100/130 volt, 4U-watt, and 200/250 volt, 60-watt. 
The price list of one of our leading manufacturers prints these 
new sizes in red, and in defining the half-watt type lamp 
points out that the consumption is approximately 0.5 watt 
per C. p. 

There is no doubt that the public in general, and the 
majority of those more intimately associated with the electrical 
industry are under the impression that the half-watt type 
lamp does give approximately 2 C. P. per watt. This absolutely 
false assumption is most damaging to the electric lighting 
industry, as it is sure to result in the indiscriminate use of 
these gas-filled lamps, particularly the above-named low-wat- 
tage ones. 

The fault lies in the fact that the metal filament and half- 
watt type lamps are rated in watts, and are not sold under 
any guarantee as to the amount of light they emit. 

The new unit of light rating for lamps, the Lumen, 
expresses in an accurate way the value of the total light flow 
(in all directions) froin a lamp, and 1s the amount of light 
which will illuminate one sq. ft. of surface to the intensity 
of one foot-candle. The Lumen therefore should be used as a 
basis for the comparative efficiencies of lamps. 

_ Utilising data from manufacturers’ lists, I find the follow- 
ing :— 
200/250 VoLT. 

METAL FILAMENT. HALy-Warr TYPE. 


Lumens Lumens 
Watts. Lumens. per Watt. Watts. Lumens. per Watt. 
20 147 T35 60 620 10°26 
60 515 8'60 1,500 26,000 17°33 


The number of lumens per watt of the 1,500-watt half-watt 
lamp is 69 per cent. greater than in the case of the 60-watt 
of this type, but despite this, the manufacturer's price list 
from which these figures are taken, heads the schedule with 
the definition of efficiency quoted above 0.5 watt per C. p.“ 
If one is half-watt the other is not, that is very obvious; but 
as a matter of fact neither is. ! 

Now we come to the most interesting comparison: The 
60-watt metal-filament lamp costs 3s. 6d. and emits 515 lumens, 
whereas the 60-watt '' half-watt type lamp costs 7s. 6d. and 
emits 620 lumens; an increase therefore in lighting efficiency 
of 20 per cent. only (not 100 per cent., as is generally sup- 
posed) for an increased cost of no less than 114 per cent. Also 
the life of the half-watt lam] is considerably less than that 
of the metal-filament type. 
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There are undoubtedly cases, mostly in domestic house 
lighting, where these new low-wattage lamps will be found 
beneficial if not quite so inexpensive as the metal-filament 
lamp, but speaking in general terms and for industrial work 
in particular, the new low-wattage half-watt type lamps are 
not a sound proposition commercially, that is to the user; to 
the manufacturer it is doubtless otherwise. 

The concentrated nature of the filament gives one the 
impression that the half-watt lamp is a very powerful one, and 
few would as a result of a practical demonstration believe, 
without further evidence, that the 60-watt half-watt gives 20 
per cent. only more light than the 60-watt metal, but as per 
manufacturers’ price lists it is so. 

As one interested in the contracting business, I protest 
against the issue of such misleading information in makers’ 
price lists, as it is quite difficult enough to educate the user 
in matters connected with illumination without having to 
contend with such false definitions as: A half-watt type 
lamp consumes 0.5 watt per c. P., when it does nothing of 


the sort. 
. E. W. D. 
August 30th, 1920. 


Power Factor. 


Again we are treated to a dose of power factor by Mr. C. 
Turnbull, viz., in your issue of August 27th, and as he en- 
larges on the ’ desirability of frankness in criticism, perhaps 
I may be permitted to be perfectly frank. 

Mr. Turnbull reiterates his horrible analogy about the man 
going to the bank where he does some very wonderful jug- 
gling with cheques, but now goes one worse by quoting as 
an analogy the case of a compressor driven by a D.C. motor 
which does no useful work, although it expends a considerable 
amount of power (actual power, not apparent power) to the 
extent of perhaps 28 or 30 per cent. of the total output of 
the compressor, this being absorbed in efficiency losses of 
the motor running as a motor and dynamo respectively, and 
also of the compressor itself. This further analogy is absurd 
in the extreme as the motor in question would actually absorb 
a considerable amount of useful current, and to compare this 
to apparent power or wattless current would only lead the 
consumer into further difficulties in trying to understand this 
difficult problem. Again, Mr. Turnbull says that a large 
consumer may take 1,000 k. v. A. of wattless current without 
paying for it, which I think is absurd, as obviously a con- 
sumer would not be taking 1,000 k. v. A. of wattless current 
unless he were taking a considerable amount of true energy, 
in this case to the extent of perhaps 3,000 Kw., and it stands 
to reason that the supply authority in negotiating rates for 
supply will have assumed à reasonable power factor, say, 

80 per cent., and will have based its rates accordingly, so that 
a large portion perhaps the whole —of this 1,000 k. v. A. watt- 
less is actually paid for. 

Mr. Turnbull goes on to say in regard to synchronous motors 
that it may happen that the running of a large synchronous 
motor at leading P. F. may do so much to reduce the load 
on the system that it would pay the supply authority to supply 
energy free to the consumer who had it.” 

Let us take an example :— 

A synchronous motor with an input of 200 Kw. is made 
to run with 0.7 P.F. leading (to run with higher leading power 
factor is usually not sound commercially), i.e., the wattless 
leading component of the load is approximately 200 K. v. A., the 
total input of the machine being 286 k. v. A. at 0.7 P.F. leading. 
This machine, therefore, would be able to correct the power 
factor of 286 K. V. A. of industrial motor load at 0.7 P. F. to 
unity P. F.—a saving in demand of 86 K. v. 4. Even under best 
conditions the saving would not be more than approximately 
100 K. v. A. 

This reduction of 100 K. v. A. is worth to the supply authority 
about £4 per Kk. v. A. per annum, or £400, whereas the svn- 
chronous motor, even with 90 per cent. load factor, would 
consume approximately 350,000 units per annum, which at 
Id. 41,460. The supply authority, therefore, would be the 
losers by the difference, t.e., 41.060 per annum. It is evident, 
therefore, that Mr. Turnbull has not sufficient knowledge of his 
subject, or imagines that supply authorities are philanthropic 
institutions. 

The analogy of the man on the '' push-bike " leaves me 
speechless. 

The crux of the whole thing is that Mr. Turnbull has got 
hopelessly mixed up between power and apparent power, as 
he refers to both as power in his analogies and elsewhere, 
and instead of helping to elucidate the problem, his efforts, 
as far as I am concerned, lead entirelv in the other direction. 

All this about sausages, push-bicycles, oil engines, compres- 
Sors, &c., is wholly unnecessary if the one who is dealing 
with the consumer (and I speak from experience) has the 
consumer's confidence and sufficient common sense not to 
burden him with explanations and analogies in. which he is 
not in the least interested. 

Numbers of power supply authorities, presumablv unknown 
to Mr. Turnbull, are to-dav charging on a K.v.4. demand basis, 
and meters are in use which indie "te the demand in k.v.4., 
even on unbalanced three-phase, 4-wire systems. 

As T pointed out in an article published in the issue of the 
ELECTRICAL Review for October 7th, 1919, and in succeeding 
issues, it is useless tu try and argue the point with the con- 


sumer who can't or won't understand the question of power 
factor, but the thing to do is to charge him on a K. v. A. demand 
basis, ‘and so touch his pocket, when he will very quickly come 
to his senses. It is really akin to the old saying '' spare the 
rod and spoil the child.” 

Frank criticism was asked for, and I have given it gratis, 
and must leave Mr. Turnbull to the mercy of other critics. 


Enfield. E. W. Dorey. 
August 30th, 1920. 


Why is the Contractor Permitted to do it? 


In common with many of my fellow citizens, I have been 

“ canvassed ’’ on the subject of investing any capital I may 
be lucky enough to possess in 6 per cent. Housing Bonds. 
My interest being aroused, I took an opportunity recently 
afforded me to inspect a number of the houses on which some 
of this money will be expended. 

The houses in process of erection by a contractor working 
to a Ministry of Health specification were being wired ” for 
electric light. Under these circumstances I expected to find 
that the wiring would be carried out in accordance with the 
I. E. E. Wiring Rules, but, at any rate as to Rule 63 (a), this 
was not the case, as ordinary '' push-joint " conduit without 
continuity fittings was being installed. 

Are we, then, to assume that the Wiring Rules Committee 


is regarded by the Ministry of Health and local building 


authorities as a * wash-out ? And, further, since Rule 63 
(a) is quite definite on the subject of push-joint conduit, why 
do supply authorities connect such installations to their mains, 


in view of the fact that most of them require the installation 


to comply with I.E.E. rules? 

Again, how does a tenant (not in these cases a purchaser) 
stand in the matter of insurance? since the majority of insur- 
ance companies require compliance with the I.E.E. Rules, and 
in the case of these officially approved houses, the I.E.E. rules 
are ignored both by the building authority " and the supply 
authority.“ 

Referring to recent correspondence in your hospitable 
columns, I am impelled to inquire—'' Why is the contractor 
permitted to do it? 


A Contractor's Managing Engineer. 
August 31st, 1990. 


p mma T.. ——— 


Antomatic Street Lighting. — Any innovation that 
affords an opportunity of eliminating manual labour is wel- 
comed in these days of high-priced labour. In this connection 
our recent note in these columns on the method of automati 
cally controlling street lamps by means of selenium cells 
seems to have conveyed a wrong impression. It appears to 
have been assumed that another method of switching on 
and off street lamps, which was initiated some years ago, 1s 
in abeyance. 

We refer to the Handyell " system, a joint invention of 
Mr. W. Duddell and Messrs. Handcock & Dykes, which was 
fully described on pp. 325-7 of our issue of February qu 
1913. The Oliver-Pell Electrie and Manufacturing Co., 
is handling the system, and, contrary to popular beler 
it is very much alive. Indeed, the method is in everyday 
use in a number of places in this country, and fulfils the 
conditions required of it in a simple and efficient manner. 
It is also by no means unknown abroad. 

The underlying principle is to control relays, which may 
be inserted anywhere on the general system of mains, by 
means of a superimposed current impressed on the main 
current flowing in the system. The main current may be 
either A.C. or D.C., and the apparatus is ingeniously designed 
and compact in nature; it may be relied upon to perform its 


functions efliciently, and is automatic, the pressing of a 


button being all that is required to set it in operation. 

It may be mentioned that it is possible to control a single 
lamp out of, say, 2,000 independently without affecting the 
others. The system has a number of advantages, for once 
the apparatus has been installed, it can be employed for other 
purposes besides controlling the street lighting, at practically 
no extra cost. For instance, it may be used to control distant 
meters, sub-station gear. or even to give consumers on the 
mains daily time or other signals. Other uses to which the 
device can be put will be apparent to those interested in the 
&ubject of automatic control. 


Australian Market.—Pointing out that in the great 
majority of cases the commercial community in overseas 
centres is à comparatively concentrated and small one, Mr. 
S. B. McGregor, H.M. Senior Trade Commissioner for Aus- 
tralia, reports that every fault or foolishness perpetrated bv 
the home manufacturer or merchant i8 talked about and 
magnified out of proportion to its real significance. Accord- 
ing to the report, there is a deep-rooted conviction among 
many Australians that“ the British manufacturer is intensely 
conservative, unenterprising. generally out of date, and rapidly 
losing his hold on the world's markets." These allegations 
are directed against the manufacturer rather than. the mer- 
chant, and particularly against manufacturers connected with 
the machinery (including electrical), motor car, small tool, 
hardware, and allied trades. 
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BUSINESS NOTBS. 


New Postal Subscription Rates.—O wing to the increase 
in the postal rates on newspapers in the United Kingdom, the 
subaoription rates to the ELECTRICAL REVIEW will, in future, be 
as follows :— 

One year... eee ese ‘pee eee £1 14 8 

Six months 228 ‘ue ae 4. 017 4 

Three months ... ees vis „ 0 8 8 
The Colonial and Foreign rates remain as at present. 


Our Electricity Supply Handbook.—It is essential for 
manufacturers and distributors of electrical appliances to be in 
possession of information regarding the nature and pressure of the 
electricity supply in towns to which their products are being sent. 
Other facts in connection with the supply, such as methods of genera- 
tion, type of plant, boiler capacity and prices charged, are of lesser 
importance, although required on occasion. To meet this need of 
the electrical industry, we have aimed to give the essential 
information in as small a compass, and at as low a price, 
as possible, This we have achieved in our “List of Electricity 
Undertakings,” now to be obtained at these offices. After circular- 
ising municipalities and power companies in all parte of the world, 
we have collected information respecting about 1,500 stations at 
home and abroad. The particulars given are the names of the 
supply authority and the chief engineer, the nature and pressure of 
supply for lighting, power, &o., and the capacity of the plant. The 
Md is contained in 40 octavo pages, prioe 2s. net, or, post free 


Bankruptcy Proceediags.— W. T. SMrTH, electrical and 
mechanical engineer, Victoria Street, and 60, Hampden Street, 
Bolton.—Following scheme sanctioned by the Court :—Fees per- 
centages and cost and preferential debts to be paid in full, and 
5s. in the £ to all unsecured creditors by instalments. Receiving 
order discharged. 

A. KEBSHAW and C. H. Woop (Kershaw & Wood), electrical 
engineers and merchants, Dewsbury.—Trustee, Mr. C. Turner, 
155, Norfolk Street, Sheffield, appointed August 24th. 


Company Liquidations. — ARTHUR Lyon & WRENCH; 
Lr. —Partioulars of claims to be sent to the liquidator, Mr. 
R. J. H. Ryall, Victoria Road, Willesden, N.W., by September 30th. 

ELECTRIC SMELTING Co., LTD., AND THE S. D. INVESTMENT 
SYNDICATE, LTD.—Meeting of members, October 6th, at 4, London 
Wall Buildings, E.C. Liquidator, Mr. G. A. V. Narraway. 

COMMERCIAL ELECTRICAL ACCESSORIES, LTD.— Meeting of 
oreditors is called for September 10th, at the Institute of Chartered 
Accountants, Moorgate Place, E.C. Liquidator, Mr. N. Bell. 


Private Arrangement.—Re JOHN SMALLWOOD, elec- 
T EE 7, High Street, Hitchin. The following are 
e rs:— . 


Barker & Son, P. H. . £3 Hodges & Co... p iy .. £68 
B.T.H. Co. ee ee LÀ 85 Loftus, Ltd. ee Md . ee 8 
Chalkley & Bon oe . 98 Siemens Bros. Dynamo Works .. 49 
Crompton & +e „ 7 Sanders & Sons he ie . d 

. Callender's Cable Co . 18 Siemens Bros. & Co. ds , 2) 
Counbrough, J X . 5 Tucker & Co., J. H. es — 4 
Drake & Gorham 8 . 85 Veritys, Ltd. .. T RS .. 8 
Emanuel & Sons  .. 29i Walsall Hardware Mfg. Co. 4l 
Edison-Swan Electric Co. oe 9 Weeks., Ltd., L. ee 8 ee 18 
Ellis & Everard vis oe . 2 Waters & Sons ss s .. B0 
Falk, Stadelmann & Co. .. .. 89 Hitchin and District Gas Co. 6 
Fuller's United Electrical Co. .. 4 Bankers ws SÉ a . 9 
General Electric Co. os .. 56 Durham, Ltd., W. H. "M .. 100 
Glover & Co. ee oe ee Mh 42 


Trade Announcements.—Mr. H. W. Booth, electrical 
engineer, of Prinoes Road, Margate Road, Ramsgate, has disposed 
of the business to Messas. H. G. MAxTED & F. G. LYNE. 

Mg. ALBERT MAUND, electrical engineer, of Southport, has 
opened new showroom premises at 9, Houghton Street. 

Mr. Percy Morritt, late with the Northwich Electric 
Supply Oo., has commenced business as an electrician at 35, Faraday 


innington. 

Messrs. Jones & Pordes have appointed MESSRS. SIMM AND 
RICHARDSON, Custom House Chambers, Quayside, Newcastle-on- 
Tyne, sole selling agents for the Northern Counties (Northumber- 
land, Durham, Westmorland, and Cumberland). 

Mr. LASCELLES PABRINGTON, A. M. I. E. E., Collins House, 
360-366, Collins Street, Melbourne, has been appointed sole agent 
in Australia for Wild-Barfield electric furnaces. 


Catalogues and Lists.—Mussrs. C. A. VANDERVELL AND 
Co., LTD., Acton, W. 3.— Running Instructions for the C.A.V. 
„ pp. 8; figs. 2. A little booklet which should prove 

useful to magneto users. 

Messes. Prices’ Co., LTD., Battersea, S.W., 11.—A brochure, 
pp. 12, written from an historical and practical point of view, and 
dealing with Diesel and semi-Diesel engines. 

Messrs. JOHNSON & PHILLIPS, LTD. Charlton, S.E. 7.—New 
illustrated catalogue (12 pp.) of oil switches, Bwitchboard- mounting 
pattern, "With full descriptions and dimensions. 

CITY ELECTRICAL Co., Lro., 1, Emerald Street, Holborn, W. O. 1. 
Leaflet dealing with City light and power plants of outputs 
ranging from 4 to 11 Kw. Giving full prices and particulars of 
sets, switchboards and storage batteries. 

MESSRS. FERRANTI, LTD., Hollinwood, Lancashire.—A set of 
abbreviated catalogues of meters, D.C. and A.C., prepayment meters, 
ammeters and voltmeters, relays, instrament transformers, and 


wawer transformers, These catalogues are issued separately in . 


English, French, Italian, Spanish, Portuguese, Scandinavian, and 
Dutoh ; metric weights and measures are used throughout, and 
the prices are stated in decimalised coinage. We congratulate 
the company on this admirable policy—using the language, coinage, 
and weights and measures of each country—which is indispensable 
to the fall development of export trade. 

Messrs. SIEMENS BROS. & Co., Palace Place Mansions, Ken- 
sington Court, W. 8.—New and enlarged edition of catalogue 537, 
dealing with a large selection from 600 different types of dry cells 
and batteries manufactured at the company’s Woolwich works. 
The preface contains some useful notes on care and maintenance. 

Messes. CHRISTIAN BERGH & Co. Bank Chambers, 329, High 
Holborn, W.C. 1.—Five leaflets dealing respectively with :—Trans- 
formers of various types; high and low-pressure switch and fuse 
gear, &c. ; electric light fixtures ; various small electrical accessories 
and cable joint boxes. 

THE ELECTRIC HEATING Co., George Street, Croydon.—Illus- 
trated post-card, advertising the “ Blect " iron of different weights 
and loadings. Fully priced. 

TRE J. d. BRILL Co., Philadelphia, U.S. A.— The Birney Safety 
Car and some interesting results of its operation.” Publication 
No. 245 (32 pp.). A well illustrated brochure, descriptive of the 
small light-weight “ Birney ” tramoar. 

ST. HELENS CABLE AND RUBBER Co., LTD., Warrington, 8t. 
Helens.—Works “Text” No. 1, deorying dirt, waste, and untidi- 
ness, and mounted on cardboard. 

THE GENERAL ELEOTRIO Oo. LTD., 67, Queen Victoria Street, 
E.C. 4.—Latest edition of low and medium-pressure switchgear 
catalogue (48 pp.). A fully illustrated and priced list of switch 
and fuse-gear for all purposes, including battery, main and shunt, 
field-breaking and voltmeter and ammeter switches. Also Leaflet 
No. V-2,339, “ Fresh air by electricity,” illustrating the " Koolah ” 
ceiling fan. 

THE WESTMINSTER TOOL AND ELECTRIC Oo., Weatool Works, 
Putney Bridge Road, S. W. 15.—Two leaflets dealing with the 
“ Westool" D.C. portable electric drill, with illustrations and 
dimensions. | 


Dissolution of Partnership. — Coox & Co., electrical 
and mechanical engineers, 62, Holly Lane, Smethwick, 7, Ingestre 
Road, Stafford, and New Street, Dudley.—Messrs. S. P. Cook and 
B. R. Churchill have dissolved partnership. Debts will be attended 
to by Mr. B. R. Churohill, who will continue the business under the 
same style at New Street, Dudley. 


General Federation of Trade Unions.—Mr. W. A. 
Appleton, secretary, in his review of the work of the above 
Federation during the quarter ended June 30th last, states that 
during that period there had been 86 disputes, involving 22,688 
members. The largest and most costly dispute was that of the 
London piano workers, where 5,500 workers were directly affected. 
The membership of the Federation was 1,548,591, and the two- 
million mark did not seem impossible. | 


New Belgian Electrical Co.—A new company, to be 
known as the ETABLISSEMENTS DE Max, has been founded at 
Antwerp for the manufacture, repair, installation of and trade in 
all kinds of electrical instruments and apparatus, especially those 
employed in the medical application of electricity and in wireless 
telegraphy. Theoapital of 1,000,000 fr. is represented by 2,000 shares 
of 500 fr. each. Eight hundred and sixty shares have been allotted 
to the Electricité De Man et Cie. in return for the whole of their 
assets and liabilities ; the rest of the shares have been subecribed 
and paid up to the extent of 60 per cent.—Reuter’s Trade Service. 


Passports for Italy.— A further relaxation in the pass- 
port arrangements for visiting Italy is announced by the London 
office of the Italian State railways. British and American subjects 
can obtain from any Italian Consulate a visa for six months, avail- 
able for any number of journeys to and from Italy within that 
period without any further formalities, This, with the French 
yearly visa, now renders matters very simple for visiting Italy. 
Having obtained these two “period” visas, travellers need not 
visit any Consular Offices (French, Italian or British) either before 
starting for Italy or before returning from Italy to this country 
through France, however many journeys are made to and from 
Italy during the period of validity of the visas. The fee for this 
new visa is the same as for the old single-journey visa, i.e., 8a. No 
registration with the police in Italy is necessary, as the hotels 
themselves report the name and nationality of all visitors. 


Trade Union Congress. — The Trade Union Congress 
opens at Portamouth next week, and in view of the present critical 
labour position, special importance attaches to its deliberations. 
The Trade Union Parliamentary Committee left London for 
Portsmouth on August 29th. The Congress is favoured this year 
with one of the strongest of labour leaders as chairman ; Mr. J. H. 
Thomas in his presidential message will make a pronouncement on 
the whole situation. The chairman’s address is, of course, & 
personal statement, but it has a powerful influence on subse- 
quent discussions of policy. Numerically by delegation and actual 
representation the Congress will be the largest yet held: Approxi- 
mately six million workers will be represented. 


Port of London Lock-Out.— Agreement having been 
reached between the London District Committee of the Electrical 
Trades Union and the Ship Repairers’ Association, the lock-out, 
which affected 600 electricians, came to an end last Friday. 
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Book Notices.—‘ Municipal Year-Book for 1920-1921." 
London: The Municipal Journal," Ltd. Price 218. net. 

Conquest for September contains articles on the use of wireless 
telephony for fighting fire, the photography of projectiles with 
the electric spark, the Entz system of electric power transmission 
used on the Crown-Magnetic " automobile, the hardening of steel, 

and aluminium. 

“ Electric Furnaces in the Iron and Steel Industry.” By W. 
Rodenhauser, J. Sohoenawa, and C. H. Vom Baur. Third Edition. 
Pp. xxi + 459; 133 figs. London: Chapman & Hall. Price 
248. net. 

„Vickers News.“ Vol. II, No. 22 (15 pp.).—This issue of the 
magazine has a description of the Darenta toy factory at Dart- 
ford. Notes on the manufacture of concrete tiles and bricks are 
given considerable space, and an illustrated article on the manu- 
facture of disk wheels for an Indian railway is included. 


. Diesel Engines in Australia, — The Commonwealth 
Government is seeking to encourage the manufacture in Australia 
of Diesel engines. In pursuance of thia object, à Customs by-law 
has been approved permitting the free entry into the Common- 
wealth of one Diesel engine to each firm of engineers which agrees 
to send a specially- -selected, technically trained enginer to Switzer- 
land to assist in the construction of the engines at the works of 
the makers, who will train the men in the intricacies of the work ; 
it is proposed that such engineers should subsequently supervise the 
construction of similar engines in Australia, — Zenders, 


Telegraph Company's Profit-Sharing  Scheme.— The 
Western Union Telegraph Co., in pursuance of a profit-sharing 
policy, announced more than a month ago, last week began paying 
to employés all over the world nearly $2,000,000. This additional 
remuneration represents a share of the company'8 earnings during 
the first six months of 1920; each employé receiving 54 per cent. 
of his January earnings. The payment for the last half of the 
year, based upon July salaries, will be made on February l5th, 
1921.— Reuters Trade Service, 


The Engineering Trades Dispute.—All attempts to 
bring about a settlement of the dispute between the Electrical 
Trades Union and the Engineering Employers Federation during 
the past week failed; on Saturday last the lock-out notices 
were issued, will take effect in most cases to-morrow. The 
E.T.U. has given ita Executive power to retaliate by calling a 
national strike. A conference of other Unione affected by the 
dispute was to be held on Wednesday last. 

On Monday, representatives of the E T.U. and other Unions con- 
cerned were received by Sir David Shackleton, who, after hearing 
statements, said he would communicate with the employers. The 
Executive of the E.T.U. was to meet in London yesterday. 

If the lock-out is consummated, about a million workers will 
probably be thrown out of employment by the stoppage of elec- 
trical plant. 

The E. P. E. A., according to the Daily /lerald, anticipates the 
extension of the trouble to electricity supply stations, and urges 
both parties to accept arbitration. If either refuses to do so, the 
Association, if involved, intends to throw its weight into the scale 
against that party. 


Slam's Trade,— Tlie King of Siam has formed a Ministry 
of Commerce for the purpose of facilitating the expansion of the 
country's trade, The two advisers to the Ministry are British. 


Electrical Goods in South Africa.—In its comments on 
the market for electrical goods the S.A. Mining and Engineering 
Journal for August 7th states :—Business in the electrical wares 
section is rather quiet in the absence of any outstanding building 
operations in town or country. Prices remain about stationary, 
but the tendency is towards lower levels. Ceiling roses, adapters, 
and sundry other lines, which were heretofore in demand and 


practically unobtainable, are now on hand, and, if one excepts 


pear pushes and rosettes for bell-work, one may say generally the 
electrical good& market is now well supplied. Town business is 
rather on the quiet side, but fairly large orders are coming from 
outeide, particuiarly at the present moment, from the Free State, 
which is now installing ita municipal electric plant. Vereeni- 
ging is also ordering pretty freely. 


Copper and Lead Prices.— Messrs. F. SMITH & Co. 
report. August 318t :—Electrolytic bars. £117, £1 increase: electro- 
lytic sheets, no change; electrolytic wire rode. £133, £1 increase ; 
do. H.C. wire, Is. 4;d., 4d. increase; silicium bronze wire, 2s. 
1d. increase. 

MESSRS. JAMES & SHAKESPEARE report :— Copper bars (best 
selected), sheets, and rods, no change; English pig-lead, no 
change. 


British Insulated Cable Dispute.—The recent strike at 
the Prescot works of the BRITISH INSULATED AND HELSBY CARLES, 
LTD., was settled by the company paying or agreeing to pay the 
employc3 in the cable-making departments, the last award of 6s. to 
the engineering trade, It was at the request of the Workers’ 
Union secretary that the company agreed to treat the cable-makers 
as coming under the engine:ring employés’ award. Now the 
Workera Union comes along with a demand that the award made 
by the Joint Industrial Council for the cable-making industry on 
August 18th, should be applied to those of the workers who are 
employed on cable-making operations. This demand is regarded by 
the company as a distinct breach of faith, and it has declined to 
meet the demand, It is feared that another strike may take place. 


The Miners’ Threat to Strike.—During the week the 
results of the miners’ ballot have been published, from which it 
appears that, on the whole, there is a majority of 3 to 1 in 
support of the leaders —we doubt whether it could be said to be in 
support of the proposal to strike—but in Yorkshire there is but 
a small majority, and in Notts. and Derbyshire the minority is very 
strong, On Tuesday the railway and transport branches of the 
triple alliance" held a conference with the miners to discuss the 
situation. Apart from the miners, other Unions show no desire to 
bring industry to a standstill, and, doubtless, every effort will be 
made to avert a national disaster. 

At the conference on Tuesday, the Triple Alliance resolved that 
the minera' claims were reasonable and just, and should be con- 
ceded forthwith, It does not follow, however, that the Alliance 
will support the strike; allowance must be made for tactical 
manwuvres, The conference was to meet again on Wednesday. 

The official fizures for the miners' ballot, declared on Tuesday, 
were :—For a strike, 606,782 ; against, 238,865 ; majority for a 
strike, 367,917. 

The necessary two-thirds majority has, therefore, been obtained, 
but only by 43,000, and as boys under 18, who number 14 per cent. 
of the total, no doubt voted unanimously for a stoppage of work, 
it is clear that if their votes were excluded, there would be ashortage 
of some 60,000. 

In view of the short stocks of coal in hand, which would be 
urgently required on restarting work. many manufacturers have 
decided to close their works in the event of a atrike being 
declared. 

While the number of workers at collieries has increased from 
1,110,000 in 1913 to 1,206,000 in 1920, the annual output has 
fallen from 287,500, 000 to 240,500,000 tons. The average annual 
earnings have risen from £82 to £220, and the miner works, on 
the average, 4'9 days per week. Since 1915 the output per man 
has fallen, with each increase of wages, progressively to 77'4 per 
cent. of ita value in 1915; the seven-hour day introduced in 1919. 
which the miners' leaders said would lead to increased production: 
had the contrary effect. 


Anoual Outing.—On Saturday, August 21st, MESSRS 
Rosson & COLEMAN, of Newcastle-upon-Tyne, held their annual 
excursion at Ryton Willows. The party totalled 100, including 
staff, and employés with their wives, and an enjoyable day was 
spent. During the afternoon a football match waa energetically 
decided and sports were held, prizes for which were kindly provided 
by Mr, R. E. Robson. 

The employés of the HART ACCUMULATOR Co., LTD., electrical 
accumulator manufacturers of Stratford, London, held their 
23rd annual outing on August 21st on the river, the well- 
appointed steam launch England being chartered for the return 
journey from Richmond to Chertsey. Fine weather prevailed, and 
the party, which numbered 120. had an enjoyable day. A presenta- 
tion was made to Mr. E. J. Clark, late managing director of the 
company, as a mark of appreciation and esteem for the 22 years he. 
had held his position ; it took the form of an English lever gold 
hunter watch, suitably inscribed. Mr. F. J. Holmes, M.I.E.E, 
manager, made the presentation to his late chief, and in a few well- 
chosen words eulogiaed the work which Mr. Clark had done for the 
company. Mr. Clark briefly replied. During the day, the hard- 
working Cook’s orchestra added greatly to the enjoyment of the party 
with numerous selections of music. The thanks of all concerned 
were accorded to the committee which àrranged the detaile, especially 
Mr. E Thompson, who acted in the capacity of hon. secretary. 


Lead.—MkssRs. James FORSTER & Co. report that the 
closing prices on August 27th were at £36 for all positions, practi- 
cally the same as the previous week, Transactions approximated 
3,500 tons. Total sales to America for the week ending August 20th 
were 1,500 tons. Last week there was continued buying, but not 
on 80 large a scale. 

Messrs, G. Cawson & Co. say there ia plenty of lead available, 
both prompt and forward, and as the Australian strike now appears 
to be practically settled, supplies are likely to increase. There is 
no improvement in the general trade demand, and electrical con- 
sumers hold aloof from the market, fearing Labour troubles, and, 
no doubt, anticipating lower prices. 


N.F.F.4. and E.T,U.— At a meeting with the Liverpcol 
Electrical Trades Union, which is asking for an advance of wages 
(the present rate is 28. 3d. per hour), the local employers in the 
N. F. E. A. stated that they were not in a position to discuss wages at 
all, as they had bten agreed upon by both executives nationally. 


For Sale.— By direction of the D'sposal Board, Ministry 
of Munitions, Messrs. G. F. Dixon & Co. will sell by auction on 
September 21st and following days at H.M. Factory, Letherland, 
near Liverpool, the modern chemical plant and new spare parta, 
including many electrical items, Full particulars are given in our 
advertisement pages to-day. 


National X-Ray Reflector Co.— Messrs. THE BRITISH 
THOMSON-Hovuston Co., LTD., wish us to state that they are the 
sole agents in this country for the above American company. 


General Strike in Stuttgart.—A general strike was 
declared at Stuttgart on August 23th, in connection with the lock- 
out at the Daimler and Bosch motor works. The cause of the 
dispute is the 10 per cent, deduction from the wazes of all workera 
as income tax, which was recently preserbed by 'aw.— /'eufer's 


Trade SN rvice (Berlin). 
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The Overtime Embargo. The National Executive of 
the Amalgamated Engineering Union ordered the embargo on over- 
time on maintenance jobs, set up by the Lancashire members, to 
be withdrawn, but the men have refused to comply. The ban on 
overtime in productive work remains in force. | 

The Manchester District Committee of the Amalgamated Engi- 
neering Union has resigned en bloc, and the men support its action 
against the order of the executive. According to the Daily 
Dispatch, men who disobeyed the Committee's order not to work 
overtime (unless paid an advance of 9d. an hour), were fined by the 
Committee, but men discharged for refusing to work overtime were 
deprived of the contingent and federation benefit by the National 
Executive. 


LIGHTING AND POWER NOTES. 


 Australia.—NEw SYDNEY SrATION.— Opinion in Sydney 
is still divided as to the more economical position for the proposed 
new power station. The question is whether it will be better to 
build it at the coal mine to be purchased by the State, or nearer 
the centre of the area to ba supplied. While thecoal cau be mined 
at a very cheap rate, it is thought that the cost of the extra plant 
required, and the necessity for long transmission lines, will more 
than counterbalance any economy effected in the fuel supply. 
Some of the coal is of very low calorific value, and as freight rates 
are high, many authorities consider that transport costs for the 60 
or 100 miles from the mine to the city are prohibitive. 

SUPPLY RESTRICTIONS.—The manager of the Sydney Electricity 
Department states that the reatriction imposed upon the use of 
radiators during certain hours of the day, has resulted in a'drop of 
2,000 Kw. in the daily load. A 12,000-kw. alternator has now 
come to hand, but the arrival of another 8,000-Kw. set has been 


delayed. 


Bedwas and Machen. — ProvisionaL ORDER. — The 
Urban District Council is making application to the Electricity 
Commissioners for a provisional order for the supply of electricity 
within its district. 

British Columbia. — Hypro-ELectric PLant.—Com- 
pletion of the Bridge River power plant, which calls for an 
expenditure of $30,000,000, will mark an era in manufacturing and 
industrial development in British Columbia. Work has just been 
begun on the project. The plans contemplate a tunnel a mile-and- 
a-half long through Mission Mountain, through which Bridge 
River will discharge into Seaton Lake, six miles from Lillooet. 
The fall will be 1,400 ft., and 400,000 H.P., it is estimated, will be 
developed. Much of this power will be distributed to cities at a 
distance. The plant, it is said, will make Vancouver and Victoria 
the most important manufacturing centres on the Pacific Coa t. 
Engineers declare the Bridge River site has enormous possibilities 
of power development.— Reuter's Trade Service (Lillooet, B. C.). 


Bury St. Edmunds.—Extensions.—The East Anglian 
Daily Times says :—With reference to tbe application of the 
Town Council for sanction to ;the borrowing of £12,536 
for electricity purposes, the borough electrical engineer reported 
that at the request of the Electricity Commission he attended 
the office at Whitehall for the purpose of giving informa- 
tion on the subject. Comment was made regarding the irregularity 
of proceeding with work before sanction to borrow the money 
required had been given, and he (the engineer) laid special emphasis 
upon the fact that it was imperative to secure the generating 
set and boiler without delay, otherwise the opportunity of pur- 


chasing them might have been lost, having regard to the circum-: 


stances involved. The danger of working the plant without an 
adequate stand-by margin was also strongly commented upon by Col. 
Ekin (a Government inspector), and warning given of the risk in- 
curred thereby. The importance of installing a condensing plant to 
meet the full requirementa of the works was urged. Severe criticism 
of the charges for energy, particularly for lighting purposes, 
was made by Col. Ekin, who considered them totally inade- 
quate, having regard to the increased price of coal, wages, and 
all other materials pertaining to the cost of production, and early 
adjustment to enable the department to become self-supporting 
was urged. On the same afternoon he had an interview with an 
official from the office of the Ministry of Transport regarding the 
application that had been made for permission to increase the 
maximum price to 10d. per unit, and he advised that a fresh appli- 
cation be made to increase the maximum price according to the 
requirements of the department, a.d he (the engineer) suggested 
that steps be taken to increase the maximum price to ls. p r unit. 
The Committee decided to make an application to the Electricity 
Commission for the issue of a further order authorising the 
maximum price for electricity being raised to le. per unit. 


Colae.— ELECTRICITY DrsTRICT.— Councillor Thompson, 
chairman of Colne Electricity Committee, reported on August 26th 
that Colne was one of the North-East Lancashire towns which 
opposed the suggested central station at Preston. They were a long 
way from Preston, and they comprised a large centre where elec- 
tricity was supplied and would have to be brought. Electricity 
could be more efficiently distributed by having a station nearer, 
A big population was covered by Burnley, Accrington, Nelson, 
Colne, Rawtenstall and Bacup, 


Continental. —FRANCE.—A company has been formed at 
Paris (5%, Rue du Rocher), the Société Anonyme Gaz et Electricité 
de la Ville de Laon, with the object of acquiring and working 
concessions for lighting, heating, and motive power by gas 
or electricity, and more particularly concessions for lighting 
the city of Laon and ita outskirts, and the Commune of Bruyères- 
et-Montbéraut. The capital is 1,000,000 fr. 

There has been formed at Paris (93, Avenue Ledru Rollin), the 
Electrique de Saint Julien du Sault, a company whose object is 
the generation &nd distribution of electricity, more especially in 
the Communes of St. Julien du Sault, Villevallier, Cézy, Thémes, 
St. Aubin-sur-Yonne, Villicien, Béon la Fontaine, and La Celle 
St. Cyr, and elsewhere, where concessions are obtainable. The 
capital of the company is 180,000 fr. 

ITALY.—The encouragement and assistance given by the Italian 
Government to schemes for the development of the country's 
water power is dealt with by a correspondent in a recent issue 
of The Times Engineering Supplement, The estimated available 
power is 54°75 H.P. per sq. mile, being second in Europe to 
Switzerland with 1252 H.P. per sq. mile. The conditions 
under which concessions are granted include the sale of all 
developments at cost price to the State upon the expiration of a 
period of 50 years, Substantial financial assistance is freely given 
under satisfactory guarantees, and 15-year subsidies of 40 lire 
per nominal H P. are granted free of tax. Subsidies are also paid 
to the erectors of new transmission lines for pressures above 2,000 
volts. The amount is calculated upon the weight of copper 
employed, and ranges from 0°15 to 0°25 lire perkg. Special 
grants are made to individuals and companies on account of power 
used exclusively for agricultural purposes; this amount is 
generally 0703 lire per RW.-hour, payable for a period not exceeding 
10 yea:s. Owners of hydro-electric plant in receipt of State 
subsidies are required to reserve a proportion of their output fer 
agricultural purposes. 

Cullompton.— OVERHEAD TRANSMISSION.—The Electric 
Light Co. has applied to the Devon County Council for permission 
to erect overhead lines for the supply of electricity to the town. 


Galway.—Pous.ic LicHTING.—Complaint was made at 
the Urban Council of the absence of public electric lighting for 
some time, and it was explained that it had been agreed that there 
should be no lighting during the summer months. Some members 
thought lighting should have been resumed in August. A 
suggestion was adopted that a main should be provided for 
the lighting of the town alone, so that street Jights oould be 
extinguished, if necessary, at 1 a.m.; meanwhile the Electric Co. 
was asked to have full lighting resumed. ; | 


Lurgan.—ELECTRIC LioHrING SCHEME.—At a special 
meeting of the Urban District Council last week, Mr. R. Levin, 
chairman, presiding, the question of an  electrio lighting 
scheme for the town was considered. The scheme which had been 
submitted by Mr. Pleasance, Belfast, would cost about £20,000, and 
would include the conversion of the pumping station at Castor Bay, 
Lough Neagh, from steam to eleotrio power. It was finally decided 
to submit the scheme to the Local Government Board, and ask for 
a loan to carry out the work. s * 


Kendal.—Lo4N.—The Town Council has applied for a 
loan of £7,469 for electricity purposes, which includes £6,464 for. 
a Diesel set. 

Leeds. —ExtTEnstona.—The Electricity Commissioners 
bave sanctioned large extensions of the electricity works, at an 
estimated oost of £450,000, the money to be borrowed in instal- 
ments as required. 

Llaududno.— SUPPLY  DirrrcurLTIESs.— The electrical 
engineer reported to the Council that one of the generating seta 
had broken down and would take some months to repair. In the 
meantime, the available plant was greatly overloaded and there was 
no stand-by in case of further breakdowns. The excessive load 
was mainly due to the increased demands for traction supplies, 
which were being sold at a loss to the Council. A motion to 
terminate the contract with the Llandudno and Colwyn Bay Electric 
Railway Co. was referred back after some discussion for considera- 
tion in committee. 


Manchester,.— PROPOSED ExTENSION.—The City Council 
has had under consideration proposed extensions to the Barton 
electric power station at an estimated cost of £700,000. 


Mynyddeslwyn.—ProvisionaL ORDER. — The Urban 
District Council is applying to the Electricity Commissioners for 
powers to provide and distribute electrical energy within its 
district. , 

Newhaven. — PUBLIC LIGHTING. — As the London, 
Brighton, and South-Coast Railway Co. is unable to supply elec- 
tricity for the public lamps, the Urban District Council has. 
approached the Brighton Town Council about a supply. 


Oldham.—ADDITIONAL LoaN.—The Electricity Com- 
missioners have pointed out that the total of the tenders accepted 
by the Corporation in connection with the electrical extensions is 
a great deal in excess of the amount put forward for sanction. 
The Town Clerk has accordingly been instructed to apply for 
permission to borrow a further amount of £22,578. 


Oswaldtwistle—Eectricity SuPPLY.— The Council 
has decided to apply for an order from the Electricity Commi-- 
sioners authorising it to obtain a supply of energy in bulk from a 
neighbouring authority, 
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Perth. YEak’s WORKING.— The electricity department 
of the Town Council, after paying off the sinking fund and interest 
on temporary loans, shows a profit of £2,129 on the year's 
working. A sum of £2,000 is allotted to the reserve fund. 


Skegness.— ELEcTRIcrry SuPPLY.—The report of Mr. 


C. H. Wordingham on the question of a public supply of electricity - 


for the district at an estimated cost of about £44,000, has been 
considered by the Gas Committee, which has referred it to the 
Council for consideration at ita next meeting. 


Sonthport,—YzAR's Workina.—The electricity depart- 
ment accounts show that the gross profit for the year was £18,819, 
and the net profit £8,197. The total increase in expenditure was 
£6,690. The report refers to the great difficulties experienced in 
obtaining supplies of materials.— Liverpool Daily Courier. 


Stalybridge.— ELECTRICITY AREA.— The future supply 
of the district has brought about opposition between the Staly- 
bridge, Hyde, Mossley, and Dukinfield Tramways and Electricity 
Joint Board and the Electricity Commissioners. The Commis- 
sioners have suggested that the area for the supply of electricity 
should take in Stalybridge, Hyde, and Dukinfield, but should not 
include Mossley, and, on the other hand, from statements made at 
the J oint Board’s meetings some time ago, it would appear that it 
was desirous of being linked up with Ashton and other neigh- 
bouring authorities like Oldham, Rochdale, and Manchester. The 
J oint Board points out that the Stalybridge, Hyde, and Dukinfield 
area is, for the most part, a rural one, which would require miles 
of cabling and tramways to link together, with the danger of its 
being years after such linking before it began to yield any profit, 
whereas the Joint Board, after being a tax on the ratepayers of the 
four towns since its inception, is just beginning to become self- 
supporting. Under these circumstances, the Joint Board is opposed 
to the Commissioners’ proposals, and is asking for the support of 
the respective Corporations in the matter. 


St. Helens.—EXTENSTONS. — Following a conference 


with a representative of the Electricity Commission, together 
with representatives of neighbouring electrical undertakings, the 
Electricity Committee of the Corporation reports that the Elec- 
tricity Commission has informally consented to the extension 
of the boiler plant at the power station, in order to meet the 
inoreased load, at an estimated cost of £40,000, as follows :—Two 
additional boilers, 9,273 aq. ft. heating surface, with stokers and 
ooal-handling plant, of an approximate steaming capacity of 
35,000 lb. per hour each ; one additional cooling tower of 250,000 
gallons per hour capacity; an additional chimney ; a new power 
house, and an additional water-softening plant. The electrical engi- 
neer has been authorised to obtain tenders for the necessary plant, 
with the exception of the additional chimney. The space now 
occupied by the destructor is to be taken up for the installation of 
the new boiler plant, and the Health Committee has decided to 
remove the destructor to another site. 


Wallasey.—EcoNoMIcAL GENERATION.—The Wallasey 
Electricity Committee claims that it is generating electricity at 
less cost than anywhere else in the Mersey-side area. The chairman 
of the Committee (Mr. Bellis) told the Town Council that througu 
building a new generating station they had effected so great aa 
economy that, while last year they generated 4,500,000 units more 
than in 1914, the fuel consumed was 7,000 tons less. They had 
contributed £24,000 to rate aid during the past six years, 


Waterford.—En,xorRIC LriagTrING.— The Public Lighting 
Committee again considered the electric lighting scheme, which 
will be undertaken immediately, with & view to the installation 
being available for the winter months. 


U. S. A.—NEwW Power PLant.—The Oil Belt Power Co. 
is building a large electric power plant near Eastland, Texas, at a 
cost of $5,000,000, to supply power for oil-well pumping and the 
oil-field industry.— Heuter's Trade Service (Eastland, Texas). 


TRAMWAY AND RAILWAY NOTES, 


Aberdeeu.— Y £Ag'8 WOREKNd.— There was a loss on the 
tramway undertaking for the past year of £5,203. In the 
preceding year there was a net profit of £6,828. 


Barrow-la-Furness.—PURCHASE OF Cars.—The Tram- 
ways Committee, to meet the need of more tramcars for the public 
service, is buying second-hand cars from various places. Four 
have just arrived from Southport, and the Committee has 
obtained an option on six single-deck cars belonging to the 
Sheffield Corporation. Twelve new cars are on order, and are 
expected to be delivered in July or August next year. 

FARE CONCEssI0NS.—The Tramways Committee has recom- 
mended the issuing of certificates entitling all bond fide manual 
workmen to ride on the cars at workmen's rates. Those workmen 
having irregular hours for their meals are not to be placed at any 
disadvantage. The certificates, it is nnderstood, will be issued by 
the men’s Unions. The proposal is to be discussed before the full 
Council at the next meeting on September 6th. 


Blackpool. —F:iRE iN CAR.—Through the fusing of a 
wire in the control box, the woodwork of a tramcar on the 
Promenade took fire, last week. As alarmed passengers made a 
hurried exit, the glass at the side of the car was broken. All 
escaped serious injury, although one or two complained of shock 
and bruises. 


Bolton.—YEAR's WonkiNG.—The recently published 
abstract of accounts for the year ended March 31st last shows a 
total income from all sources of $244,172. The total of working 
expense was £157,335, leaving a groes profit of £86,887. After 
the payment of loan interest, &o., £29,811 was set apart for 
renewals, £15,500 for rate relief, and a balance of £2,659 carried 
forward to the next account, as compared with £534 in the previous 
year. 


Burnley.—Sunpay SERVICES.— The Tramways Com- 
mittee met on Thursday last to consider the situation through the 
ban placed on overtime by fitters employed at the tramway depot, 
resulting in the service being suspended on Sundays. The difficulty 
was overcome, and last Sunday there was the usual service of cars. 


Canada.—RAILWAY ELECTRIFICATION.—The shortage of 
both fuel oil and of coal in certain parts of Canada has brought the 
question of the electrification of railways to the front, and it isnow 
reported that the Canadian Pacific Railway Co. has taken steps to 
electrify its British Columbia lines. 

The Bonnington Falls plant of the West Kootenay Power and 
Light Co. will be used to operate the railway between Kootenay 
Lake and Similkameen, and it is possible that a transmission line 
may be run up the Arrow Lakes to the main line. The company 
has definitely decided t» install hydro-electric plants at the Donald 
Canyon on the Colambia River, four miles below Donald, and at 
Surprise Rapids on the same stream, 25 miles downwards from its 
junction with the Beaver River, where there is a fall of 112 ft., 
and ample storage accommodation in the low-lying country to the 
southward. | 

This is the first development of steam-railway electrification in 
British Columbia, and it is likely to be followed by similar works at 
Death Rapids, on the Columbia River; at Adams River on Shuswap 
Lake ; and on the Thompson and Fraser Rivers, which would afford 
ample power for the electrification of the entire main-line system 
in British Columbia.— Times Trade Supplement, 


Cardiff.— RETURN To Work.—The tramway services 
were resumed on Friday, last week, as the result of the decision of 
the municipal employés to return to work. Oasual labourers accept 
1s, 9d. par hour, while other workers have agreed to arbitration. 


Colne.—LoAN Sanctionep.—At a meeting of the Town 
Council, on August 26th, the town clerk reported the receipt of 
sanction to borrow £10,345 for the erection of a new tramway 
depot. | 

Continental, —Sw EDEN.—It is reported that the Swedish 
State Railways have recently concluded a contract with the Mota'a 
Lindholmens works for the delivery of 11 electric locomotives 
intended for use on the line between Gellivare and Luleua. The 
price fixed is Kr. 725,0)0 for each locomotive.— Renter's Trade 
Service (Stockholm). 

FRANOE.— The Chamber of Commerce of Boulogne has been 
authorised to raise a loan of 3,500,000 fr. for the building of an 
underground railway linking the Loubet docks with the Fer du 
Nord Railway. This scheme has been hung up since 1913. 


Doncaster.— THREATENED  STRIKE.—The Corporation 
tramway employés have theatened to strike during the race week 
—which includes the famous St. Leger—unless they are granted a 
further advance of 2s. per week in wages, being discontented with 
the advance made to them under the National Award. Asa matter 
of fact, although Doncaster was graded ''O," the Tramways Com- 
mittee, taking into consideration its application for power to 
increase fares, decided to pay the grade B advance of 8s., an 
increase of a 1s. on the rate it was required to pay under the 
award, The tramways are at present being run at a loss of about 
£1,000 per month, the increase of fares not having yet received 
sanction. The Committee contends that it cannot afford to make 
a further increase, and that the threat of the employés is a breach 
of the award as well as an act of ingratitude. The receipts last 
year in race week were £3,298, an increase of £2,116 on those of 
the 1914 race week, and the loes of this income would mean that 
it would have to be made up out of the rates. Doncaster tramway 
workers are at present receiving two guineas per week more than 
before the war, and their hours have been reduced from 54 to 48 
per week. They refuse to work overtime, or to allow the Com- 
mittee to employ auxiliary labour during race week. 


Dublia. — Tramway  FaRES.— The Pembroke (Co. 
Dublin) Urban Council has decided to oppose the application of 
the Dublin United (Electric) Tramways Co. to the Ministry of 
Transport for powers to increase the city boundaries and termini 
fares by 50 per cent., and to create new stations involving increases. 
Mr. C. R. Dunbar said the English and Soottish companies had got 
powers to inorease fares, and he believed the Dublin Co. would get the 
same powers. He was surprised that the company had carried on 
so well. Sir Gabriel Stokes remarked that it would cost the 
tramway company practically nothing to give the Pembroke area 
certain advantages in respect of the service. Thus, before the war 
they had a 4 minutes’ service to Donnybrook ; now it was a 6i 
minutes’ service. One branch, that at Kenilworth Road, was 
virtually useless as it was run at present. He pointed out that it 
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was pro to charge 3d. from Donnybrook to Nelson's Pillar, in 
the heart of the city, a distance of 2 miles 6 furlongs, whereas the 
fare from Clonskeagh to the Pillar was 2d.,a distance of 2 miles 
7 furlongs. 


Liverpool.—DEBRAILLMENT.— The derailment of a shunt- 
ing engine and two wagons on the Lancashire and Yorkshire 
Liverpool-Southport line caused a complete block of the electric 
lines on the west side of Sandhills. Inward trains to Liverpool 


had to disembark their passengers at the station before Sandhills - 


until the lines were cleared. 


. London.—“ UNDERGROUND” IMPROVEMENTS.—Writing 
in the Frening News, Lord Ashfield outlines some improvements to 
be effected by the Underground companies when fares are raised 
to a level which will enable the work to be carried out. The City 
and South London Railway—the first of the tubes — is to be 
enlarged to the present standard tunnel gauge of 11 ft. 8} in. in place 
of the existing gauge of 10 ft. 2 in. The platforms at stations are to 
be lengthened. At present only five cars at a time can be accomo- 
dated at each station, and the extensions will enable seven cars to 
to be drawn up at the platforms. The Bakerloo section of the 
London Electric Railway is also to be improved, and a surface 
railway will be constructed from Golders Green to Hendon. 

FARES.—The Daily Telegraph, in the report of an interview 
with Mr. Arthur Neal, M.P., Parliamentary Secretary to the 
Minister of Transport, says that the main points of difference 
between the L. C. C. and the Underground Companies on the question 
of fares are :— 

1, The amount of the initial fare to be charged at certain stages of 
the journey : The Underground Co. proposes that there should be a 
minimum initial fare of 13d. The County Council, on the other 
band, was of opinion that it would be advisable to retain a penny 
minimum fare in certain circumstances, and Lord Ashfield indicates 
his willingness to endeavour to meet the wishes of the County 
Council as regards ompibus fares. 

2. Btage Points : Agreement has not yet been arrived at between 
the Underground Co. and the County Council as to the points 
between which the new fares should apply, but it is admitted 
there are many clearly defined points, and no difficulty is antici- 
pated in arriving at an agreement. 

3. Cheap Mid-day Fares : The County Council proposes that cheap 
mid-day fares on the basis of 2d. for length of journey should be 
retained, and, further, that during mid-day passengers be allowed to 
travel over any ordinary 2d. stage for 1d. The Underground Co. 
strongly dissents from this suggestion, and feels that the introduo- 
tion of fares of this description is wrong in principle. It was 
understood from Mr. Hume that, provided satisfactory arrange- 
ments were come to on Points ] and 2, he would use his best 
5 to arrive at an agreement with Lord Ashfield on this 
point. 

NEW WORKMEN'S FARES.—The new workmen's fares came into 
operation on Wednesday last, and the North London railway was 
one of the first lines to announce the new rates. Under the scale 
abolinhed it was possible to travel from and between Broad Street 
and Poplar or Camden Town in any direction for 2d. The one- 
price ticket has been abolished and a varying table of fares brought 
into operation. 

The fare from Broad Street to Poplar in each direction will be 
6d., and to Camden Town 6d. In the case of intermediate stations 
the fares are also considerably higher. A ticket from Hackney to 
Broad Street will cost 44d., and from Hackney to Poplar or 
Camden Town 6d.— Financial Times, 

EXTENSION OF TIME.—The Minister of Transport has extended 
the time of the London Electric Railway Act, 1913, for the con- 
struction of works, &c., until August, 1921. 


Nottingham.—F ree TRAv&L.—The Tramways Com- 
mittee has decided to continue the privilege of free travelling 
granted to disabled ex-Service men for a further 12 months, until 
the end of July, 1921. 


Pontypridd.—STRIKEÉ.—O wing to a strike, the whole of 
the Council's tramway system is shut down. The trouble is 
stated to be due to the failure of the Council to settle a wage 
question. 


Nothwell.— TIME EXTRENSTON.— The period in which the 
Tramways Co. is to complete its services has been extended to July 
Slat, 1923. 


Sonthport.—Ysak's Workinc.—The annual report of 
the Corporation tramway department states that the groas 
profit for the year was £21,707, against £20,347 for the previous 
year. The sum of £2,100 was applied in aid of rates, and after 
various other items had been met, including interest and sinking 
fund, a balance of £819 was left to be applied in reduction of the 
previous deficit.— Liverpool Daily Courier, 


U.S. A.— BROOKLYN STRIKE.—The whole of the Brooklyn 


(New York) tramways, tubes and elevated railways were suddenly 


shut down on August 29th by a strike of employés. The latter 
demand recognition of their Union and arbitration on wages 
questions. 


Keighley.—RariLLEsS CAR MIsHAP.— While the only 
double-decker railless car on the Utley-Eastburn route was being 
placed in ita depot at the Utley terminus on August 27th, it began 
to move rapidly down an incline immediately the driver had 


detached the overhead running gear. The conductor had left the 
car to open the doors, and the driver, at considerable risk, managed 
to get to his seat, but was unable to reach the brake gear in time 
to stop the car. It ran over the road embankment, which has a five 
or six yards slope, but remained upright. The driver was thrown 
from the car, but escaped with a severe shaking and minor bruises. 
The front wheels of the car were broken off. This car is believed 
to be the only railless double-deck one in use in this country; 
it is of Viennese make. 


TELEGRAPH AND TELEPHONB NOTES. 
Continental —TELEGRAPH  RaTES.—The Postmaster- 


General gives notice that by agresment with the Governments con- 
cerned the rates for telegrams to Belgium, France and Holland was 
increased on and from September Ist from 2d, to 24d. a word, and 
that to Algeria and Tunis from 24d. to 3d. a word. The rates from 
these countries to the United Kingdom were correspondingly 
increased. 


New Telephone Exchanges.—A number of subscribers 
in the area served by the Mayfair telephone exchange have received 
notice that they will be transferred, in three or four months time, 
to Langham, a relief exchange which is being erected. The new 
exchange will be at firat limited to about 2,000 subscribers, and 
will begin at the nnmber 1,000, as it is hoped to make this exchange 
automatio, similar to those in operation at Epsom, Leeds, and Derby, 
says The Times, An automatic service is promised in the City some 
time next year. A new City exchange, the Gower,“ is in course 
of erection. A trunk “no delay” service, serving places within 
25 miles of London, is also being put through as speedily as possible. 
The Mayfair exchange is the second largeat of the five great London 
exchanges ; itserves from 5,000 to 6,000 subscribers. Its capacity 
has been full for some time. As far as possible, subscribers will be 
given numbers corresponding to their former Mayfair ones, but, 
where this is not possible, they will be given quite different 
numbers, so ag to avoid confusion. 


United States.—4A working agreement has been entered 
into between the American Telephone. and Telegraph Co. and the 
General Elegtric Co., of the U.S.A., whereby both obtain the 
mutual use of all patents and scientific secrets. The G.E. Oo. is 
already associated with the Radio Corporation of America, and 
Mr. H. B. Thayer, president of the General Electric Co., says, . 
with reference to the new agreement :— 

" The world system of the wireless universal servioe and the 
Bell system are thus brought into a harmonious relation that will 
facilitate the public use of linked-up wireless and telephone servi es. 
The service will be extended to ships at sea and to Europe and 
foreign countries.” 

The arrangement also makes it possible, according to Mr. 
Thayer, for several conversations to take place on the same wire 
simultaneously. 

TELEPHONE RATES.—For the third time within a month, the 
New York Telephone Co. has petitioned the Public Service Com- 
mission for permission to increase subscribers’ telephone rates. 
The latest request is for an increase of 33 per cent, which, if 
allowed, will add £3,200,000 to the annual cost of the telephone service 
for residents in New York city, or, on a basis of 800,000 instru- 
ments, an additional £4 to each subscriber. 


Wireless on Lightships.—RE-INSTALLATION.—AÀt the 
beginning of the war, the wireless telegraphic installation on the 
Mersey Bar lightship, Liverpool, had to be dismantled, otherwise 
the craft, as a matter of international law, would have been liable 
to be torpedoed by an enemy submarine. The installation has been 
out of operation sinoe, but negotiations are now in progress for the 
re-installation of wireless on the lightahip. 


Wireless Operators.— WAGES Dispute SETTLED.—It 
will be remembered that the strike of wireless operators was called 
off at the end of June on the understanding that a satisfactory 
settlement of their demands should be concluded within a month. 
The operators originally asked for an eight-hour day, and a 
minimum weekly wage of £2 16s. for qualified men, rising to 
£7 14s. after nine years’ service. Conferences were held between 
the Association of Wireless Telegraphists and the London and 
District Association of Engineering Employers, but no agreement 
was reached. The month’s truce expired at midnight on July 
23rd, the men, however, carried on pending the result of further 
negotiations. On Friday last week we were informed by the 
re International Marine Co., Ltd., that the dispute had been 
settled. 

The settlement gives the men an average increase of 156 per 
cent. on pre-war rates of pay; the men claimed 177 per oent. 
War bonus is merged in salary at the rate of £60 per annum, and 
the increases are retrospective to May 17th last. A risk allowance 
of 74 per cent, on salary is to be paid for service on oil tankers. 
The new scale of payment is in three grades :—Grade 1, £22, £24, 
and £25 per month; grade 2, £16, £18, and £20; grade 3, £11, 
£12, and £14. The Marconi Co. intends to institute a higher class 
composed of sea-going operator inspectors at £26, £28, and £30 
per month, for service in the large liners. 

The question of examinations which the companies desired to 
institute has been waived, as has also the provision whereby shore 
allowance of 3s. 6d. a day was not payable until seven days after 
arrival in port, and this allowance will now be paid from the day 
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after signing off articles until the ss before re-engagement. The 
" in-charge " allowance of 5s. a week, payable during the first three 
years of service when men are in charge of a ship's station, will be 
continued. The baggage allowance of 7s. 6d. has been increased to 
10s. For foreign service allowance, instead of a fixed sum per 
week, the National Maritime Board Regulations governing 
5 plus a percentage for that service, will be instituted in 
ature... 

Annual leave of two weeks on salary without shore allowance 
will be given. Sick leave has been reduced from eight weeks in 
any consecutive 12 months on full pay to 14 days on half the 
actual salary, less the amount received from the National Health 
Society. The agreement was signed by the London and District 
Association of Engineering Employers, the Marconi Co., and the 
Association of Wireless Telegraphists as from August 26th. 


CONTRACTS OPEN AND CLOSED. 


( The date given in parenthesis at the end of the paraqraph indicates 
the issue of the ELECTRICAL REVIEW, in which the ‘ e 
Notice” appoared:) 


OPEN. 


. Australia, — Commonwealth Government. November 
24th. Protected cable terminals and cable distribution boxes. 
Specifications, &c., will be available at Australia House, Strand, 
W.Q.— Reuter’ 8 Trade Service (Brisbane). 


BRISBANE,—December 9th. Department of Public Works. 
Seventy three-phase oil-cooled core type static transformers— 
15, 20, 25, 30, 35. 40 and 50 K. v.. capacity, 6,600/140 volts.— 
"Heuter's Trade Service, 

B&gISBANE.— January 20th, 1921, and February 25tb, 1921, The 
City Electric Light. Co. A 10.000 Kw. turbo-a'ternator set; 
transformers and switchgear.—Reuter's Trade Service. 


VICTORIA.—October 20th. Victorian State Rivers and Water 
Supply Commission. Two 1, 600- B. H.. steam. turbines, with 
mechanical reduction gearing and condensing plant. — Heut-r's 
Trade Service (Melbourne). ' 


a 
MELBOURKE.—September 23rd. Melbourne and Metropolitan 
Tramways Board. Supply, delivery and erection of two 350-H.P., 
A.C. motors, also switchgear. (Contract No. 101.) Particulars from 
the offices of the Board in Melbourne.—Reuter's Trade Service. 


 Bolton.— September 16th. Electricity Department. One 
12,000-Kw. turbo-alternator, (August 20.) 


Bradford. — September 9th. ^ Electricity Committee. 
Contract R. 159. No. 4 boiler house and equipment, including 
buildings, water-tube boilers, economisers, induced-draught plant, 
feed pumps, ooal-handling plant and piping systems. (August 6th.) 


Bridlington. — September 5th. Electric light installa- 
tion at Corporation's Sanatorium. on Henley's system of wiring. 
Particulars from A. J. Beckett, Electricity Works. 


Croydon. — September 8th. Tramways Department. 
Supply and installation of a new feeder cable. (August 13th.) 


Edinburgh.—September 6th. Electricity Department. 
Converting plant for Portobello generating station and sub-station. 
Specification No. 26. (August 6th.) 


September 7th. Corporation. Electric lighting installation at 
the Public Health Offices, Johnstone Terrace. Plans at Engineer's 
Office, Dewar Place. 


September 27th. Electricity Supply 88 Coal, ash 
and flue-dust handling p'ant, circulating pumps and pipe work. 
(August 27th.) 


Frauce.— The Department of Overseas Trade ip forms us 
that the Chamber of Commerce of La Rochelle has been authorised 
to raise a loan of 2. 100,000 franca for the purpose of effecting 
certain improvements at the port of La Pallice, including the 
acquisition of eight electric cranes, and the construction of electric 
tracks for the same, and the enlargement of the electric sub- 
station. 


Iudla. — AGRA. — October 22nd. Municipal Board. 
Complete generating plant, comprising : four Diesel engines and 
H.T. alternators; H.T. and L.T. switchgear, transformers and sub- 
station equipment; 15 miles underground H.T. cables, 28 miles 
overhead L.T. three-phase mains and street lighting equipment, 
complete with all accessories. (August 20th.) 


Langho (near Blackburn).— September 15tb. Manchester 
Board of Guardians. Replating a battery of accumulators (98 
cella), at the Epileptic Colony. for the Manchester Union. Further 
particulars from Medical Superintendent at the Colony. 


Lithuania.— The Department of Overseas Trade last 
week-end was asked to telegraph quotations to H.M. Commissioner 
in the Baltic States. for one hundred and fifty miles of good light 
field telephone wire. 


London. — Sr. PAN RAB. — September 14th. Electricity, 
Department. Two water-tube boilers, each of 40,000 lb. per hour 
evaporation capacity. (August 27th.) 

WEST MINSTER.—September 15th. Board of Guardians. Supplies 
of electric lampa, fittings, kc. Mr, W. J. Lickley, Clerk to the 
Guardians, Princes Row, Buckingham Palace Road, S. W. 1. 


Macclesfield. = September 8th. Cheshire County 


Uum Supply of eleotrical goods. Mr. W. F. Tingay, Parkside 
ylum. 


Manchester.—September 14th. Tramway Committee. 
Steel girders, tramway rails, permanent-way special track work. 
Mr. J. M. MoElroy, General Manager, 55, Piocadilly, Manchester. 

September 20th. Electricity Committee. Six 33,000-volt, 19,500- 
K. v. A., 3-phase statio transformers, house service and testing trans- 
formers, (August 6th.) 


Merthyr Tydfil,—September 6th. Electrical fittings for 
six months for the Board of Guardians. Mr. F. T. James, Olerk, 
High Street. 


New — e E 19th. Borough 
Council. 10,600 lineal yards of 80-lb. grooved girder steel rails in 
40 ft. lengths ; 3 miles of copper trolley wire ; 14 miles of stranded 
copper feeder cable with weather-proof insulation. Particulars 
from Chief Electrical Engineer.— Renter's Trade Service, 


Nuneaton.— September 20th. Electricity Department. 


nu L.T. switchgear, connecting cables and accessories. (August 
1 


Rothwell.—YorKs.—September 8th. Urban District 
Council. Internal electric wiring of 54 houses for Urban District 
Council Particulars from the Clerk. 


South Africa.—JOHANNESBURG.—September 6th. Gas 
and Electric Supply Department. Claas A. One or more light 
electric passenger vehicles. Class B. One or more light electric 
delivery vehicles. (August 13th.) 


Stockton-on-Tees.— August 30th. District Fund, Gas 
and Electrioity Committees. Articles and stores for six months. 
(August 13th.) 


Uganda. — February 19th, 1921. Government of the 
Uganda Protectorate. Tenders invited for a concession of a 
portion of the Ripon Falls of the Nile. (See this column in our 
issue of Jaly 30th.) 


Walthamstow.—September 8th. Urban District Council 
Electricity Department. Two water-tube boilers and economisers ; 
one 5,000-Kw. turbo-alternator and condensing plant; one 1,500-Kw. 
and one 1, O000-Kw. rotary or motor ‘converters; one natural- 
draught oooling tower; E. H. T. and L.T. switchgear; E. H. T. cables. 
(August 13th.) 


Warrington.— September 7th. Electricity and Tramways 
Committee. Surface condensing plant. (August 6th.) 


West Ham.—September 9th. Board of Guardians. 
Electrical fittings for six months. Mr. T. Smith, Clerk to the 
Guardians, Union Road, Leytonstone, E. 11. 


CLOSED. 
Hoddesdon.— Urban Council: 


New Destructor Co., Ltd., repairs to dust destructor, £282. 


FORTHCOMING EVENTS. 


Institate of Metals. — September 15th and 16th, at Barrow.in- Furness. 
Autumn Meeting. 


Machine Tools a Engineering Exhibition at Olympia.—September áth to 
September 25th 


Municipal Tramways Association.—At Cardiff, September 15th to Vth. 
Annual Conference. 


Institution of Mining Engineers. — Wednesday, September 15th. At the 
Town Hall, Manchester, at 10.80 a.m. Annual General Meeting. Septem- 
ber 16th as. d 17th, visits to places of interest. l 


Off-peak Loads: Refrigeration —In le Genie Civil, 
the advantages of ice-making as an off-peak load for small elec- 
tricity works are detailed, a special feature of this load being the fact 
that it is heaviest during the summer, when the normal load is at 
the minimum. M. Follain, in the /ngéenieur Constructeur, gives 
figures showing that with a consumption of 600 Kw.-hours, 18 
hours per day, during five months, an output of 25 kg. of ice per 
KW.-hour supplied to the refrigerating machine can be secured, or 
225 tons a day. This, he shows, can be done on a commercially 
profitable basis, 
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NOTES. 


Origin of the Elements. — This was the title of a 
paper recently presented to the Physical Society of London 
by Dr. J. H. Vincent, who explained that atomic weights were 
regarded as the weighted mean values of the atomic weights 
of the isotopes of the elements; but it was assumed that, 
as a rule, the atomic weight was near that of some one 
isotope. Figures and tables were drawn. up showing how 
this accounted for the values of a large number of atomic 
weights, if one also assumed that the weights and positions 
in the periodic table of any isotope were conditioned by laws 
similar to those holding in the recognised radio-active families. 
The elements were all supposed to be derived from parent 
elements by processes known to occur in actively radiating 
families; but their radio-activity was not in general detectable 
by the usual means owing to the velocity of expulsion of the 
particles being low. The possibility of the reversibility of 
some radio-active processes was regarded favourably. The 
various difficulties in connection with the views advocated 
were discussed, and some suggestions for experiments were 
made. Finally, the theory was used to explain the so-called 
laws of the atomic weights of elements of low atomic weight, 
and the shape of the curve obtained when the atomic weights 
were plotted against Moseley's numbers. 

Prof. A. O. Rankine explained that discovery in physics 
had been making very rapid strides, particularly in relation 
to the dimensions and constitution of atoms. There were, in 
addition to the remarkably copious information regarding 
isotopes obtained by Dr. Aston, two other -equally fruitful 
researches, the results of which had been recently published. 
He referred to the connection between atomic dimensions and 
atomic number revealed in July by Prof. W. L. Bragg at the 
Hoyal Institution, and to Sir E. Rutherford's discovery— 
announced in the Bakerian lecture—of a new isotope of helium 
obtained by disintegrating oxygen. In such circumstances, 
Dr. Vincent might be regarded as rather bold in having pre- 
sented his paper when he did. But the speaker felt con- 
vinced that, although the views expressed would have to be 
inodified in details as discovery proceeded, the new discoveries 
were themselves most likely to point to connections between 
the elements on a broad basis similar to the lines indicated 
by Dr. Vincent. It might, indeed, turn out that the changes 
suggested by the author were not actually spontaneous or 
radio-active, but that they might be effected by the supply 
of energy from outside. The speaker did not see what justi- 
fication there was in ee that every element which 
was a mixture of isotopes was bound to have a predominant 
isotope which had an atomic weight equal to the integer 
nearest to the mean atomic weight of the mixture. There was, 
indeed, definite evidence that this was not always the case. 
In the case of bromine, the accepted atomic weight of which 
was 79.92, there was no isotope of weight 80, but bromine 
was a mixture id very nearly equal proportions of two isotopes 
79 and 81. ‘Thus there was no bromine of zero isotopy, as 
assumed by Dr. Vincent. | 

Dr. Vincent, replying, said it was purely an assumption on 
his part to take the predominant isotope as always existing. 
It was very rarely indeed that it did not fit in with the facts. 
He had purposely kept off the subject of end products in 
the meantime. There were some well-marked alphatopic 
series among classes 1 and 2. 


Electro-deposited Thermo-Couples.—In a paper recently 
read before the Physical Society of London, Mr. W. Hamilton 
Wilson and Miss T. D. Epps gave an account: of the con- 
struction of thermo-couples by means of electro-deposition. 
The method, which was devised to overcome the difficulty of 
making satisfactory soldered joints between the elements of 
thermopiles having a large number of closely-packed junc- 
tions, consisted of using a continuous wire of one of the 
elements, and coating those parts of it which had to form the 
other element with an electrolytic deposit of another metal. 
If the conductivity of the latter was considerably greater 
than that of the former, and a fairly thick sheath was 
deposited, a thermo-couple was produced which was not 
appreciably impaired: in efticiency by the short-circuiting 
effect of the core. Constantan wires; coated with either copper 
or silver sheaths, were found to be suitable for most purposes. 
In the discussion that followed the reading of the paper, 
Mr. R. S. Whipple explained that there were many cases 
in which the device would be of the greatest service to 
physicists; for instance, in the measurement of radiation. 
He mentioned that Prof. Hill, of Cambridge, had recently 
been measuring the rise of temperature of nerves in action 
by means of these couples. Mr. F. E. Smith explained that 
the method would be a great labour-saving device, and Dr. 

S. Anderson emphasised its utilitv for spectro-radiation 
work, as the total breadth could be made very small and a 
large number of junctions per centimetre employed. He had 
used such couples, and was very pleased with them. In his 
reply to the discussion, Mr. W. II. Wilson said there would 
be no difficulty in measuring low surface-temperatures with an 
instrument employing these junctions. As regarded measure- 
able temperature difference, he had not gone beyond about 


1/1000 deg. O. He had not. tried Wollaston wire, but he 


year. 


found that a patent had recently been applied for using such 


wire and dissolving off the sheath from one element.“ Many 
of the couples shown were wound on lathes. In other cases 
the grooves were lathe-cut and the wire put on by hand, 
which was almost as quick. His results appeared to be due 
to ordinary thermo-electric effects. . l 


The Engineering Training Organisation.—The attend- 
ance of members of the Organisation at the meeting held at 
the Institution of Civil Engineers on Wednesday last, was 
rather unsatisfactory, as important resolutions were dealt with, 
affecting the future of the work carried out by the Organisa- 
tion during the past three years. Sir Maurice FITZMAURICE, 
C.M.G., who occupied the chair, said that in 1917 when the 
body was formed, it was not to be expected that engineering 
firms would be able to give much attention to the subject, as 
their whole efforts were required in the production of war 
matériel, but the three leading Institutions gave a subscription 
of £250 each, which was probably meant to be an annual 
subscription. The post-war response to their appeals, how- 
ever, was a very small one, and as a consequence the Organi- 
sation now found itself unable to continue as a body owing 
to lack of funds. . . f 

Mr. C. H. WonbiNGHAM, C. B. E., said that it was through 
no fault of the Executive that the present unfortunate posi- 
tion had been reached, but circumstances beyond their control 
had forced them into it. 

Sir WILLIAM ELLIS expressed his indebtedness to Mr. Word- 
ingham for the way in which the latter had taken over the 
chairmanship of the Executive. The Organisation had found 
that its scope, as originally formulated, was not wide enough. 
The outcome of the work had been to compile a vast amount 
of statistica and information regarding the conditions. of 
apprenticeship in this country, and their labours, therefore, 

ad not been in vain. Sir William blamed the heavy taxation 
imposed upon industry for the lack of financial support. They 
had found that placing boys in engineering works was no 
simple task, as the majority of firms had long waiting lists 
of candidates for apprenticeship: i l ES 

Mr. Wonbixd häu then submitted four proposals to the 
meeting, the substance of which was as follows: That the 
Executive Committee should be authorised to negotiate with 
the Employers’ Association and the Federation of British 
Industries, with a view to one of those bodies taking over 
the duties of information gathered by the Engineering Train- 
ing Organisation, and that from the date of the transfer of 
activities to either body, the Organisation should cease to 
exist. ) 

Sir W. ELLis said that the Council had kept a small balance 
in hand, and this would be handed over to the body agreeable 
to taking over the work. 

Votes of thanks were then passed to Mr. Berriman, who, 
in reply, said much credit was due to his secretary; to Mr. 
Wordingham, and to the Daimler Co. for the facilities and 
help afforded the Organisation. 


London Street Accidents.— During the year 1918-19, 
says the report of tbe Commissioner of the Metropolitan Police, 
688 persons were killed, and 19,027 injured in street accidents in 
the London area. Before the war the yearly loss of life in London 
street accidents was rising ; in 1918 the total killed, 596, and the 
lives lost by the agency of motor-omnibuses and electric tramway 
cars, 190 and 58 respectively, had not been reached in any previous 
The reduction in omnibus traffic during the war reflected 
itself in fewer accidents. In 1918 only 121 lives were lost by this 
agency in London, but the toll taken by the tramway cars, which 
carried more passengers, was reduced by one only to 58. The lateat 
police returns show that with increasing traffic motor-driven 
vehicles cause more accidents. In 1919 omnibuees accounted for 
136, but tramway fatalities fell to 41. A large increase appears in 
the number of deaths caused by other mecbanically-propelled 
vehicles" ; in 1918 such vehicles killed 319 persons in London. and 
last year the number rose to 398. The total of all accidents 
caused by vehicles in London streets roge from 15.588 in 1918 to 
19.685 in 1919. Clearly street accidents are becoming more 
dangerous. There was never greater need for the constant 
monition of "safety first,” with the practical addition of more 
street “refuges.” — Daily Mail. 


A New Diesel Engine.—Mr. C. M. Schwab, chairman of 
the Bethlehem Steel Corporation (Inc), U.S.A., announces that 
the company has perfected a new two-cycle internal-combustion 
engine, which is adaptable for ship propulsion as well as for 
stationary purposes, will produce the same horse-power as a four- 
cycle engine twice its size, and effects a saving of two-thirds of 
the fuel expense as compared with a steam-driven oil-fired vessel. 
A successful trial of the engine is reported to have been made in 
an ore-carrying ship. Sir Trevor Dawson, vice-chairman of Messrs. 
Vickers, Ltd., is reported to have said that similar results have 
already been accomplished by British engineers. 


Appointments Vacant.— Engineering assistant (£350) 
for the St. Helens Corporation Electricity Department; chief 
assistant (£450), mains assistant (£200), four improver assistants 
(£2 to £3), for the City of Worcester Electricity Department ; 
junior assistant engineer (& 350) for the Corporation of Wimbledon 
Electricity Department ; telegraph engineer (£480) for the Govern- 
ment of the Gold Coast; genera] works manager for the English 
Eus Co. Ltd, For particulars see our advertisement pages 

"day, s we 2 - 
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The Threatened Coal Strike.—A correspondent writes :— 

Leeds.—Industrial concerns are trusting in Providence that the 
atrike will not materialise, and coal traders say that there has been 
no particular rush of orders. Stagnation in the textile trade has 
released much coal for other industries. The oity electricity 
department is stated to be fairly well situated, having a stock 
of coal sufficient to last about four weeks at ordinary working, 
and longer by curtailment of output and consumption of electricity. 

Bradford.—Industrial concerns are not greatly worried here, 
becanse trade is slackening. Domestic supply is rather good, 
owing to wise stocking in advance. The electricity and gas 
departments are not so well placed, and neither is likely to be 
able to continue producing through anything like a lengthy strike. 
A couple of weeks is mentioned as somewhere about the limit of 
endurance. Special emergency stocking has been handicapped by 

the advent of the local general holidays. 

Halifax.—Ths electricity and gas departments are in a position 
to withstand a atrike for some considerable time, probably seven to 
eight weeks in the case of the former, and at least a month in the 
case of the latter, so long as there is no waste by consumers. 
Industrial ooal stocks are low. Good quality house coal is short, 
though there is a faie amount of common quality. Some 3,000 
tons has been stacked in various yards in anticipation of a possible 
winter shortage. 

Doncaster.—O wing to recent restrictions in coal supply the elec- 
tricity and gas departments here have been unable to stock, and if 
there is a strike have only about three weeks’ coal supply. 

Black Country.—In the event of a miners’ strike, the Shrop- 
shire, Worcestershire, and Staffordshire Electric Power Co., which 
supplies many of the most important industries of the Black 
Country, would be able, with its present coal stocks, to continue 
full output for five weeks. It is anticipated, of course, that there 
would be a heavy falling off in the demand, so that the supply 
should suffice for two months. 

Birmingham.—At the Electric Supply Department, the coal 
stock is sufficient for five weeks' full output, or, probably, a 
decreased supply for a couple of months. 


Fatality.—The Manchester City Coroner (Mr. W. W. 
Surridge) last week returned a verdict of " Accidental death " on 
Walter Eckersley (19), a linesman's labourer in the employ of the 
L. & Y. Railway Co., who died after being badly burned through 
coming in contact with a live rail on the railway line near 
Prestwich Station. Another linesman testified that Eokersley 
thoroughly understood the "live" rail and ite dangers, and said 
special regulations with regard to the working of the " live" rail 
were issued by the railway compeny in book form, and Eckersley 
‘had had a copy. 


Inquiries.— Makers of vitreous enamel for electric light 
shades, and firms that do enamelling, are asked for. 


Glasgow's Housing Exhibition.— Rapid preparations are 
being made for the Housing and Health Exhibition, which, under 
the auspices of the Corppration, will be officially opened at the 
Kelvin Hall of Industries, Glasgow, about the middle of September. 
So great has been the demand for space, that it has only been with 
difficulty that the management has been able to meet the wishes 
of all prospective stallholders, despite the fact that since the 
holding of a similar exhibition a year ago, the Kelvin Hall has 
heen greatly extended. The display will be one of unusual import- 
ance to everyone interested in the building and allied trades. 
Among the exhibitors will be the following :— 

Electrioal Appliances, Ltd., Glasgow (electrical appliances), 

Western Electric Co., Ltd., Glasgow (electrical appliances). 

Falk, Stadelmann & Co., Ltd., Glasgow (electrical goods). 

Electric Suction Sweeping Co., London (sweepers). 

Glasgow Corporation Electricity Department (electric stoves and 
other domestic electrical appliances). 

Allies Electric Lamp Co., London (electric lamps, &c ). 

R. & A. Main, Ltd., Falkirk (gas and electric stoves, &c.). 

The Exhibition will be under the direction of Mr. James M. 
Freer, who officiated in a similar capacity on the occasion of the 
last local Exhibition, when he was paid the unique compliment of 
a special vote of thanks from the Glasgow Corporation at the 
conclusion of the Exhibition. 


Commercial Motor Exhibition.—A Commercial Motor 
Vehicle Exhibition is to be held under the auspices of the Society 
of Motor Manufacturers and Traders at Olympia, and will be opened 
on Ootober 15th. During the week of the exhibition the Imperial 
Motor Transport Conference will hold a number of meetings. 

Motor road transport is entering more and more into every 
phase of national life, nor is it likely to diminish in importance 
while our coal difficulties are so great. An exhibition of the latest 
types of chassis and the proceedings of the conference should 
therefore prove of exceptional interest. 


Service Notes.— Lieutenant M. R. Kirby, Ncrth Riding 
Royal Engineers (Electric Lights Company) has resigned his com- 
miesion, and retains his rank. Major A. V. White has resigned 
his commission in the Hanta Forttess Royal Engineers (Territorial 
Force) in which he held field rank from June, 1916, and was 
associated with it from the outbreak of the war. Lieutenant E. E. 
Mann on retiring from the Hants Fortress Royal Engineers (Ter- 
ritorial Force), has been given the rank of captain, which he held 
temporarily during the war. The following subalterns of the 
same corps who were employed with the electric light companies, 
have resigned their commissions :—Lieutenants D. A. Bevis, G. J. 
McDonald, F. E. Pipe, H. W. Knapp, H. C. Holroyd, F. A, Geary, 
and E. H. Bond, all subalterns of 1916-17. 


Birmingham Electric Cinb.—The Club commences ite 
winter session on September llth. The meetings are beld qn 
the seoond Saturday in each month, at the Grand Hotel, Colmore 
Row, at 7 o'clock. The arrangements for the first half of the 
session are as follows :— 

September 11th.—' Some Considerations with Regard to Low- 

Tension Switchgear,” by Mr. R. Gregory. 
October 9th. — " Thermo - Electric Currents as Applied to 
Pyrometry," by Mr. F. 8. J. Pile, M.A. 

November 13th.—' Some Aspects of Modern Works Manage- 

ment," by Mr. H. C. Young, A.M.I.E.E. 

December 11th.—Annual general meeting. 


Terrestrial Magnetism.— O wing to the energy and well- 
laid plans of Dr. L. A. Bauer, the general magnetic survey of the 
earth is within sight of completion. The next step in the cam- 
paign of the Department of Terrestrial Magnetism of the Carnegie 
Institute at Washington, says the Journal of the Franklin Institute, 
is the promotion of additional observatories in various parta of the 
world. The dearth of such stations in the southern hemisphere 
led to a search for a suitable site in Australia. The spot finally 
selected is 12 miles west of Watheroo, on the Midland railway, 
132 miles from Perth, where the Government of Western Australia 
presented 240 acres of land for the obeervatory. Several lines of 
work will eventually be conducted at the institution, but up to the 
present not all types of work have been provided for. Observations 
in terrestrial magnetism began on January lst, 1919, and meteoro- 
logical data are also obtained. | 
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OUR PHRSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Colne Tramways Committee has recommended the appointment 
of Mr. J. THOMPSON, electrical engineer, as manager of the tram- 
ways, in succession to Mr. Richardson. Mr. Thompson will 
combine the two positions, at a salary of £700 a year. This has 
been confirmed. 

A presentation of a dressing outfit was made, on August 26th, 
to MR. H. AINSWORTH, assistant store- and time-keeper at 
Blackburn tramways shed department, Intack, who is leaving 
for Canada. 

Mr. C. BAILEY, who is leaving the Woking Electric Supply Co., 
Ltd., to take up duties in Bury, was presented, on Friday last, with 
an oak clock by the staff and employés. 

Mr. W. G. TUBNEB, A. M. I. E. E, chief assistant engineer to 
Newcastle and District Electric Lighting Co., Ltd., has been 
presented with a silver salver by the officials and staff upon the 
occasion of his leaving the company to take up the position of 
borough electrical engineer to Southampton Corporation. 

Mr. S. L. MARTIN has resigned the position of sales manager to 
Messrs. Robert Warner & Co., Ltd., as from August 27th. 


Obituary.— H. L. Joty.—We learn with regret that Mr. Henri 
Louis Joly, A. M. I. E. E., M.C.J.S., died on August 26th. As an 
active promoter of the electric vehicle, and an authority on storage 
batteries, Mr. Joly had accomplished valuable work in the electrical 
field, and he was also an expert on Japanese art, of mature and 
refined judgment. 

F. R. BOARDMAN.—The death occurred at East Ham, on August 
19th, of Mr. Frederick R. Boardman, manager of the electrical 
department of Messrs. Marion & Co., and the inventor of an arc lamp 
andthe Boardman light for photographers, He was 63 years of age. 


NEW COMPANIES REGISTERED, 


Jenner Light & Power Co., Ltd. (169,663).—The notice 
under this heading in our last issue should be amended by the omission of 
the name of Mr. C. G. Maisey, Warlingham, Jersey Road, Osterley Park, 
who, we understand, has no financial or other interest in the company. 


Ventock, Ltd. (169,725).—Private company. Registered 
August 18th. Capital, £5,000 in £l shares. To carry on the business of 
electrical, mechanical, constructional, and general engineers, manufacturers 
and workers of electricity, electrical conduits, switchboards, and apparatus, 
&c. The subscribers (each with one share) are: H. Craske, 20, Veronica 
Road, S. W. 17, engineer; G. D. Hine, 12a, Waterloo Place, S. W. 1. Surveyor. 
The subscribers are to appoint the first directors, Registered office: Dacre 
House, Victoria Street, S. W. 1. 

R. Darbyshire, Ltd. (169,746).—Private company. Re- 
gistered August 19th. Capital, £10,000 in £1 shares. To acquire and turn 
to account any lanis and buildings in the U.K. U.S.A., Canada, or else- 
where, and to carry on the business of electricians, mechanical engineers, &c. 
The subscribers (each with one share) are: R. Darbyshire, 10, Upper Talbot 
Street, Blackpool, electrical engineer; W. Darbyshire, 27, Caunce Street, 
Blackpool, electrical engineer, The first directors are: R. Darbyshire, W. 
Darbyshire, and J. Hollas. Registered office: 10, Upper Talbot Street, 


Blackpool. 

Electro-Chemical Industries, Ltd. (169,790).— Private 
company. Registered August Uist. Capital, £10,000 in 9,000 20 per cent. 
cumulative pret. shares of £1 each and 20,000 ordinary shares of 18. each. To 
carry on the business indicated by the title and that of smelters and reducers 


of ores and minerals, Xe. The subscribers (each with one preference share) 
are: E. Howard, 79, Boyson Road, S.E. 17, secretary; R. Radcliffe, 34, Talbot 
Road, Bayswater, W.2, secretary. Directors not named, Solicitors: Llovd, 


Richardson & Co., 3, Howard Street, W.C.2. Registered office: Regent 


House, Regent Street, London. 
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S. Dagnall, Ltd. (169, 775).— Private company. Regis- 
tered August 20th. Capital, £5,000 in 21 shares. To acquire the business 
ol an electrical, mechanical, and general engineer and contractor carried on 
by R. S. J. Dagnall, as ** S. Dagnall," at 420, Stratford Road, Sparkhill, 
Birmingham. The first directors are: R. S. J. Dagnall, 420, Stratford Road, 
Sparkhill, Birmingham; S. Phillips, 394, Shaftmoor Lane, Hall Green, Bir- 
mingham. Solicitor: T. Coates, 57-8, New Street, Birmingham. Registered 
office: 420, Stratford Road, Sparkhill, Birmingham. 


Star-Port, Ltd. (169,801).—Private company. Regis- 
tered August 21st. Capital, 100.000 in £1 shares. lo acquire certain 
patents belonging to G Neils Recorder Syndicate, Ltd., and relating to the 
navigation of ships and otherwise, and to carry on the business of mechanical, 
electrical, hydraulic, and general engineers and contractors, manufacturing 
of signalling and similar apparatus, &c. The subscribers (each with one 
share) are: C. A. Beldam, 57, Gracechurch Street, E.C., engineer; R. S. 
O'Neil, 57, Gracechurch Street, E.C., engineer. The subscribers ure to appoint 
the first directors. Registered office: 16, Philpot Lane, E.C. 


North-Eastern Welding Co., Ltd. (11,390). Private 


company. Registered in Edinburgh August 21st. apital, £10,000 in £1 
shares. Fusers of metal (electrically or otherwise) for welding or repairs, 
metal workers and manufacturers, boiler makers, shipbuilders, shipwrights, 


electrical engineers, &c. The first directors are: Stewart H. Fullerton, 8, 
Gower Street, Ibrox, Glasgow, engineer; A. Proctor, Roman Wall House, 1, 
Crutched Friars, London, E.C.3, merchant. Secretary: J. T. Simpson. Re- 
istered office: 146, Union Street, Aberdeen. 


. Oldfield En incering Co., Ltd. (169,770).—Private com- 
pany. Registered August 20th. Capital, £10,000 in £l shares. To carry on 
the business of engineers, millwrights, manufacturers of rubber machinery, 
gas and oil engines, electrical and gasworks plant, &c. The subscribers (each 
with one share) are: J. W. J. Walker, 24, Rivington Road, Pendleton, Man- 
chester, works director; J. Hodges, 89, Albert Avenue, Sedgeley Park, Prest- 
wich, electrical engineer. The subscribers are to appoint the first directors. 
Solicitor: S. Taylor, 8, John Dalton Street, Manchester. 


Advance Engineering Co., Ltd. (169,755).— Private com- 
pany. Registered August 20th. Capital, £10.000 in £l shares, To carry 
on the business of mechanical, motor, electrical, marine, mining, consulting, 
and general engineers, &c. The first directors are: J. V. Coonan, 403, Spring 
Bank West, Hull: W. F. Hall (managing director), Halcyon, Avenue Halcyon, 
Hessle; H. R. Hall, 4, Alliance Avenue, Hull; D. N. Livingstone, 19, Argyle 
Street, Anlaby Road, Hull; W. E. Shuttleworth, 216, Victoria Avenue, Hull. 
Registered office: 195, High Street, Hull. 


Steyning Electric Light Co., Ltd. (169,904).— Registered 
August 26th. Capital, £10,000 in £1 shares. To acquire the business carried 
on by S. C. D. Oxley at Steyning, as the“ Steyning and District Electric 
Lighting, Heat and Power Supply Co." Minimum cash subscription, £7. 
The first directors are: W. L. Burt, “ Penland,” Steyning, Sussex; W. A. 
Carter, The Gables, Bramber, Sussex; G. A. Flowers, Steyning, Sussex, 
solicitor; A. Linfield, ''* Thistledown,'! Bramber, Sussex; G. S. Mitchell, 31, 
London Road, Horsham, Sussex; E. Prior (managing director), 30, Church 
Road, Burgess Hill, Sussex; H. G. Sugden, '' Burletts," Bramber, Sussex. 
Qualification: £200. Secretary: S. C. D. Oxley. Registered office: High 
Street, Steyning, Sussex. 


Institute of Transport (169,896).—Registered August 
2th, as a company limited by guarantee, not formed for purpose of profit 
the word limited“ being omitted from title by licence of the Board of 
Trade. The number of members is unlimited, and each member is liable 
for not more than £1 in the event of winding up. The objects are: To 
promote and encourage knowledge of traffic science and the art of transport, 
and the means and appliances connected therewith, to provide facilities for 
study and the exchange of ideas, to grant certificates, medals, diplomas, and 
scholarships, to raise the status of those engaged in traffic and trans- 
port, to promote exhibitions, to form a library, &c. The income and 
property of the Institute is to be applied solely towards the promotion of 
its objects, but payment in good faith of interest, and not more than 5 per 
cent., on any loans advanced by members, to promote the objects of the 
Institute. The Institute is to consist of members, associate members, gradu- 
ates, students, and honoraty members. Members and associates only are 
to be members ” for the purposes of the Companics’ Acts. They must have 
had respectively 10 or & years’ experience involving official responsibility in 
dealing with traffic or providing transport or works connected therewith, or 
fulfil other specified conditions. Members and associates may describe them- 
selves as M. Inst. T.,“ and “ A. M. Inst. T." The following have consented 
to beeome members of the Council, viz.: Sir Eric C. Geddes (Minister of 
Transport); J. Allen (Oxford Steam Plough Co.. Ltd.); Lord Ashfield; J. 


Bagwell (general manager, G. N. R., Ireland); H. E. Blain; Sir A. A. 
Booth; Sir J. G. Broadbank (Member, Port of London Authority); 
Sir A. H. Butterworth (general manager, N. EK. R.); H. P. Currie; Sir F 


Dent; G. A. Dutfield; Sir J. E. Eaglesome (general manager, Aire & Calder 
Navigation); Sir S. Fay (general manager, G.C.R.); Sir H. Fitzmaurice; 
S. E. Garcke (director, British Automobile Traction Co., Ltd.); H. H. Gordon; 
J. B. Hamilton (commercial manager, City of Leeds Tramwavs); Sir W. 
Joynson Hicks, M.P.; R. J. Howley; Sir L. L. Macassey, K. C.: D. A. 
Matheson (general manager, Caledonian Railway); Sir H. P. Mayburv (direc- 
tor-general of Roads); J. C. Mead (Mead, Son & Hussey): J. M. McElroy; 
Sir P. A. M. Nash e te of Traffic); Sir J. W. Orde (secretary 
and general manager of R.A.C.); S. Preston (member, Canal Control Com- 
mittee); Sir W. Raeburn, M.P.; Sir A. Read (managing director, Coast Lines, 
Ltd.); G. Renwick; Sir A. Stanley (chairman, Tramways and Light Railways 
Association); E. S. Shrapnell-Smith (Transport Director); F. Tatlow (general 
manager, M.R.); Sir H. A. Walker (general manager, L. & S. W. R.); J. 
Willmot, and W. Wolsev (director, Thos. Tilling, Ltd.). Solicitor: R. D. 
Baxter, 12, Victoria Street, S.W. Registered office: 2-3, The Sanctuary, 
S.W.1. ° 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 
H. E. Steele, Ltd.—Two mortgages dated August 9th 


and 17th, 1920, to secure £2,350 and £6,000 respectively, charged on certain 
land and premises in Westgate and High Street, Cheltenham. Holders: J. P. 


Winterbotham, Essex Place, Cheltenham, and H. Ripley, J.P., 41, Hans 
Mansions, S.W. 
Slack & Parr, Ltd.—Satisfaction in full on May 18th, 


1920, of debentures dated July 3lst, 1917, and June 26th, 1919, securing £300 
and £1,000 respectively. 


J. E. Lester & Folwell, Ltd.—Two mortgages dated 
August 17th, 1920, to secure £1,500 and £3,500 respectively, charged on 60, 


London Road, Leicester, and stables, &c., in rear thereof. Holders: North- 
amptonshire Union Bank, Ltd., and C. Fox, Cropstone, Leicester. 
Tok Manufacturing Co., Ltd.—Particulars of £2,000 


debentures authorised July 28th, 1920, whole amount issued, charged on the 
company's undertaking and property, present and future, including uncalled 
capital. 


F. F. Baker, Ltd.—Particulars of £15,000 debentures 


authorised August llith, 1920, whole amount issued; charged on the com- 
pany's undertaking and property, present and future, including uncalled 
capital, 


Precision Engineering Co., Ltd.—Issue on August 12th, 
1990, of £500 debentures, part of a series. 


CITY NOTES. 


As a result of the war and the inter- 
The Zurich Bank nationality of its transactions, the,directors 
for Electrical of the Bank fur Elektrische Unter-neh- 

Undertakings. mungen of Zurich have been compelled 

to bring forward a drastic scheme of re- 
construction in order to terminate the present unfavourable 
situation of the undertaking. The bank was formed many 
years ago with the co-operation of the German A.E.G. group 
not only as a holding company, but also as a financing com- 
pany for electrical undertakings in different countries, par- 
ticularly German, and its developinent in the course of years 
has been regularly recorded in the columns of this journal. 
The collapse of the currency of Germany and Russia, and 
the heavy depreciation in those of Italy, France, and Belgium 
are the prunary causes of the present disaster. 

The directors of the bank have issued a statement announc- 
ing that the accounts for the financial year ended on June 
30th, 1920, after the absorption of the whole of the reserve 
funds, show a loss of 6,666,000 fr., as compared with a 
deficiency of 4,131,000 fr. in 1918-19. Moreover, there exists 
what must also be considered as a loss, namely, the un- 
covered exchange losses amounting to 49,344,000 fr., as 
compared with 15,509,000 fr. in the preceding year. These 
have hitherto been entered as assets as a result of the order 
issued by the Federal Council in December, 1919, con- 
cerning the consequences of depreciations in the cur- 
rencies held by companies and co-operative societies. In 
view of these unfavourable results which are solely due 
to the depreciation of foreign currencies, particularly 
the exchange for the German mark, the directors con- 
sider that they are no longer authorised to continue the 
repayment of capital. : The holders of the 5 per cent. cash 
notes and the 4 per cent. bonds maturing on August 3lst 
and October Ist, 1930, have therefore been asked to consent 
to postponement until the submission of a comprehensive 
scheme of reorganisation. The scheme will aim at adapting 
the claims of the various parties interested to the actual 
conditions now existing, and the capacity of the bank, without 
causing any displacement of the existing mutual rights of 
creditors and shareholders. 

The following arrangement is proposed for these purposes : 
(1) The substitution for the bonds, cash notes, and other 
debts, of preference shares having a cumulative dividend of 
6 per cent., and capable of being redeemed by the company 
at a rate of premium yet to be fixed; (2) the removal of the 
existing book deficiency by reducing the ordinary share capital 
to one-fourth of its nominal amount; (3) the replacement of 
the sun of 750 fr. by which each share is written down by 
the issue of a profit share of no nominal value, but having a 
claim on the distribution of profits after the satisfaction of the 
cumulative dividend of 6 per cent. on the preference shares, 
as well as a non-cumulative dividend claim of the ordinary 
shares also of 6 per cent.; and (4) a corresponding rearrange- 
ment of the legal conditions in the event of liquidation. 

The existing share capital, which is said to be now mainly 
held in Switzerland, would be reduced under the scheme 
from 75,000,000 fr. to 18,750,000 fr. The bonds at the end 
of 1918-19 amounted to 54,340,000 fr., while cash notes for 
10,000,000 fr. were in circulation at that time. It is men- 
tioned that full details of the scheme will be given in the 
company's forthcoming annual report. 


Stock Exchange Notices.—Dealings in the following have 
been speciallv allowed by the Committee under temporary 
regulation 4 (3) :— 

idland Electric Corporation for Power Distribution.—30,000 
ordinary shares of £1 each, fully paid, Nos. 1 to 30,000; and 
250,000 new ordinary shares of £1 each, 10s. paid, Nos. 30,001 
to 980.000. 

Mather & Platt.— 210,000 new ordinary shares of £1 each, 
5s. paid, Nos. 1,050,001 to 1,260,000. 


Clarke, Chapman & Co., Ltd.—Dividend at the rate of 
7-per cent. (7s. per share) per annum, less tax, on the 7 per 
cent. preference shares for the six months ended June 30th, 
and an interim dividend of 5 per cent. (ls. per share) on 
the ordinary shares. 


Canadian General Electric Co., Ltd.—Dividend of 2 per 
cent. for the three months to September 30th on the common 
Stock, and 34 per cent. for the half-year on $he preference 
stock. 


Newcastle - upon-Tyne Electric Supply Co.—Interim divi- 
dend of 24 per cent. on the preference and ordinary shares, 
less tax. First dividend on the new 7 per cent. cumulative 
preference will be paid September 30th, calculated on the 
amounts paid up. 


City of London Electric Lighting Co.—Interim dividend 
of 74 per cent. per annum (9s. per share), less tax, on ordinary 
shares. Dividend of 6 per cent. on cumulative preference 
shares. 


Kalgoorlie Electric Tramways, Ltd.—The accounts for 
1919, after deducting £3,750 for depreciation, show a debit 
balance of £42,520 to be carried forward.—Financier. 
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Vickers, Ltd.—Interim dividends for the half-year ending 
June 30th of 23 per cent., less tax, on the preferred 5 per 
cent. stock and 5 per cent. preference shares. 24 per cent., 
free of tax, up to 6s. in the £, on the cumulative preference 
shares. The question of interim dividend on the ordinary 
shares i8*to be settled when the accounts for the years 1916 
E a inclusive, are ready for presentation to the share- 

olders. 


Centrale Pour l'Industrie Electrique.—During last year 
the Centrale Pour l'Industrie Electrique did business which 
brought in 1,049,587 fr. net protit, as against 891,009 fr. in 
the previous 19 months. The dividend was maintained at 
25 fr. per share. There was no distribution of dividends in 
1917.—Reuter's Trade Service. 


Stewarts & Lloyds.—Interim dividends at the rate of 6 
per cent. per annum on the preference and at the rate of 10 
per cent. per annum on the preferred ordinary shares for the 
June half-year. 


STOCKS AND SHARES, 


TUESDAY EVENING. 

THE shadow imposed upon Stock Exchange markets by the 
threatened coal strike has already been to some extent relieved 
by the developments of the past few days. Throughout what 
some people call the crisis, the House steadily declined to 
credit the idea of the strike coming to a head, the assumption 
being that with the public so much opposed to it, and the 
voting of the men being so considerably in the hands of boys, 
it is impossible to suppose that there can be any real fear of 
such a disaster as a strike would involve. | Consequently 
prices have not been flat, although they gave way in certain 
cases on apprehension of selling. Anyhow, the publie senti- 
ment is more cheerful, and Stock Exchange quotations are 
following this. The firmness of gilt-edged stocks is worthy of 
notice as exemplifying the steady investment business which 
continues to flow into Stock Exchange channels in spite of the 
oy season and the depressing influences at home and 
abroad. 

The lock-out which is proceeding in various sections of the 
electrical industry is only part of a policy that is being pursued 
in other branches of trade. Employers have got to that point 
at which they decline, in numbers of cases, to accede to any 
further demands on the part of labour, and, exasperated to the 
full lunit of their patience, they are deciding to close down 
unti a more reasonable frame of mind supervenes amongst 
their employés. The position is, of course, unpleasant enough 
for holders in the shares of companies affected by the disturb- 
ance, and makes one more reason for dullness in the shares of 
the electrical manufacturing department. Edison-Swans fell 
back to 18s. 3d., before they recovered 1s., and Electric Con- 
structions are weak at the former price. Siemens fell to 
23s. 6d. India-Rubbers gave way to 25s., Cromptons lost an- 
other ls. at 178. 6d. 

So far as electricity supply shares are concerned, there are 

not many changes on the week. South Metropolitan prefer- 
ence fell to 17s. ex dividend; Chelseas are better at 23. The 
rise in the price of coal has come as an unpleasant incident 
just now, inore especially as the miners profess to be working 
for a substantial reduction in price as one excuse for their 
threatened strike. It is naturally supposed that earnings of 
illumination companies will be affected by the rise in coal if 
this 1s permanent. 
. Meanwhile, the City of London Company has declared an 
interim dividend at the rate of 74 per cent. per annum, being a 
rise of 14 per cent. as compared with that of a year ago. This 
is a distinctly cheering performance, and has made the price 
of the shares a little firmer at 238. 6d. Moreover, it encour- 
uges the hope that, after all, electric lighting companies may 
be able to maintain their distributions of last year provided 
the coal outlook clears up before the final accounts are adjusted, 
for which, of course, there is plenty of time. "Ihe yield on the 
leading shares is exceedingly good, and when 10 per cent. or 
thereabouts can be obtained from investment in Westminsters, 
as well as other first-class shares in the list, it is not likely 
that proprietors are going to part with their holdings at such 
levels as rule to-day. 

The market in cable shares is better, Eastern Extensions 
hardening to 144 and Globes to 15, although these improve- 
ments merely replace falls which occurred last week. Anglo- 
American preferred is a point up at 80}. Marconis have kept 
steadily around 2 13-16. Marconi Marines, after touching 15, 
went back to 31s. 3d. The American Telephone and Telegraph 
Company is Joining forces with the General Electric Company 
of New York, and associated with these is the Radio Corpora- 
tion, more familiar on this side as the American Marconi Com- 
panv, dealings in the shares of which are not vet permitted 
in the Stock Exehange, : 

Home Railway stocks are inclined to recover after passing 
through a period of weakness on account of the coal outlook. 
Underground incomes at 554 are 2 points lower, and the £10 
shares at 328. (d. have fallen 28. Gd. Central London ordinary 


and Metropolitans are both down. Nor is the foreign list in 
much better case. Mexicans are heavy, and British Columbia 
Electric preference at 524 are 2 down. Iron, steel, and kindred 
shares are better. There was a sharp fall in Vickers to 218. 3d., 
on the passing of the interim dividend, but a recovery to 
24s. 6d. occurred early this week, and was accompanied by sub- 
stantial improvement in various other armament, engineering 
and coal issues. The rubber market is very quiet, with the 
price of the raw produce about IS. 94d. per lb., and no business 
worth mentioning in any of the various sections devoted to 
rubber shares. | 

From the spectacular point of view, the principal feature 
of the last few duys has been the rise in dollar securities. 
Owing to the drop in the value of the £ in terms of the 
dollar, Montreal Light & Power Common shares have risen 
20 points to 290. Improvements of 3 to 5 dollars have made 
Canadian General Electrics 128, New York Telephone 44 per 
cent. bonds 101, Kaministiquia capital shares 1104, Electric 
Development of Ontario fives 1114, Bell Telephone of Canada 
fives 1103, Shawinigan 134, and so on. "There are probably a 
good many bonds of this class stil held over here, and, 
although the New York exchange may move further against 
this country, it must be acknowledged that the current quota- 
tions are distinctly tempting from the point of view of those 
who take the longer outlook and who foresee the time when, 
with a less abnormal rate of exchange, such prices as those 
just quoted will certainly not obtain. The securities are mostly 
out-of-the-way stocks, and the changes may not be noticed by 
holders unless brought to their attention in this manner. 
Against these sharp advances, the only fall to be chronicled 
is in Calgary Power shares, which have dropped to 124, a loss 
of 5 points this week. 


SHARE LIST OF ELEOTRIOAL OOMPANIES. 


Homes ELECTRICITY COMPANIES, 


Dividend Price 
— sus Yield 
1918. 1919, 1930. Rise ox fall. p.c. 
Brompton ee ee ee 8 19 xd -— 29 19 0 
do. do. do €) Pref. .. 43 43 2 — 8 8 8 
Ohelsea. e ee ee ee ee 8 4 $1 + i 7 5 6 
Oley of London ae “a ee 8 10 1 — . 8 17 10 
0. do. 6 Der cent. Pref, 0 0 6 6 17 — 6 17 9 
Oounty of London .. a o 1 8 7 — $ 10 9 10 
x a do.6 per cent. Pref, : : 5 — 7 ~ 8 
en gton Ordinary ee oe * 
London Eleotrio ... is ee Ni 23 1} — 6 0 0 
do. do. 8 per cent. Pref... 6 6 8xd ti 10 0 0 
A r cent. © eo t = 
Bt. James’ d Fall Mal ee oe 10 12 — 9 1 3 
South London ee ee we 5 6 2 — 913 0 
South Metropolitan Pref, .. ee 7 7 17/-xd & 17- 8 4 8 
Westminster Ordinary .. 8 10 b — 10 0 0 
TELEGRAPHS AND TELEPHONES, 
Auglo-Am, Tel. Pref. T „ 6 6 wl +1 79 0 
do. Def. ee oe 83/6 13 17 ` = 811 6 
Chile Tele hone oe eo ee 8 6 — *5 0 0 
Ouba Suh. Ord. |... . 7 14 —-4 9 6 8 
Bastern Extension .. ee as 8 10 14% +} *8 14 5 
Bastern Tel, Ord. ee ee eo 8 10 1494 — +8 14 4 
Globe Tel, and m. Ord, ee ee 8 10 15 + a 88 18 4 
do. do. Pref, ee ee 6 6 — 7 1 3 
5 Tel. ee ee 13 91 -— 4 - s 
-muropean ee ee ee — 
Marconi e. „ „% % Æ D 23; — 8 8 0 
Oriental Telephone Oro. 10 19 9] E *4 16 0 
United R. Plate Tel. i» só 8 8 i — 96 1 0 
West India and Panama ..  .. 1/3 Nil A — Nil 
Western Telegraph.. ee «„ 8 10 16 — *8 18 4 
Homs RAILS, 
Centra! London Ord, Assented .. 4 4 4l4xd -1 9 19 10 
Metropolitan ee ee eae ee 1 1 193 -— 4 8 
do. Distric ia . Nil NII 15 — Nil 
Underground Electric Ordinary.. Nil Nil 18 — i Nil 
o. do, “A” . NN Nil 5,6 — Nil 
do. do. Income .. 6 4 553 —2 — 
: Foreign Trams, &o. 
Anglo-Arg. Trams, First Pref, .. Nil 5 B — 8 9 
do. do. b Deb. ee 6 5 578 eae) 8 19 6 
Brazil Traoctions  .. sé . Nil Nil 47 — Nil 
Bombay Electric Pref,  .. ss 6 6 123 — 410 0 
British Columbia Eleo. Rly. Pfoe. 6 6 52 —2 9 10 6 
do. do. Preferrred a 6 4 — 27 2 6 
do. do. Deferred Ni 8 EO} — 6 19 0 
do. do. eb. ee 4 a 55 — 7 14 7 
Mexico Trame 6 per cent. Bonds. I 89 — Nil 
o. 6 per cent. Bonds.. Nil Nil 23 — ^ Nil 
Mexican Light Common .. „ Nil Nil 18 — Nil 
do. Pref. ee ee Nil Nil 233 = 4 Nil 
do, Ist Bonds. . Nil Nil 61 +1 Nil 
MANUFACTURING COMPANIBS, 
Babcock & Wilcox .. es ° 15 16 23 — *$ 0 0 
British Aluminium Ord. .. e« 10 10 1 — 10 0 0 
British Insulated Ord. oe es 123 15 142 = 8 5 8 
'Oallenders .. ^ ee ee 63 15 1 — 1 8 6 
II eee ee ce 18 * -— 3 4 b 
Oastner. Kellner x ee . 20 17 "d — 5 18 
Orompton Ord. eo ee ee 10 10 1776 — 1/- 11 8 
Bdison-Swan, “A ” we ee 10 10 19/3 = 2/- 10 7 
do. do. 6 percent, Deb. 6 5 784 — 6 6 
Bleotric Construction a ee 10 10 18/3 — 10 19 
Gen. Elec, Pref, ee oe ee 64 62 18/6 — 7 0 
do. Ord, ee ee ee 10 10 EA — 97 6 
Henley ee ee ee ee ee 25 15 1ixd +1/ 8 11 B 
. do. 4à Pref.. ee ee oe 44 43 xd 618 6 
India-Rubber.. oe re ee 10 10 H — 9d *8 0 0 
Met.-Vickers Pref, .. T s. — 8 2 — 7 6 2 
Siemens Ord... ee ee ee 10 10 23/6 —1 / *8 10 2 
Telegraph Coy, ve e ci 20 20 90 = *6 0 0 


* Dividends paid free of Income Tax, 
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NOTES ON THE TEMPERATURE COMPENSATION OF MOVING-COIL AMMETERS. 


By F. T. CHAPMAN, D.Sc. and A. T. MORRIS, B.Sc. 


CONTINUOUS currents of any magnitude can be measured 
by means of a moving-coil instrument in conjunction with 
shunts of suitable resistances. The moving coil is usually 
wound with fine insulated copper wire, and the control 
springs, which also serve to carry the current into and out 
of the moving coil, are made of some alloy, such as 
phosphor-bronze. A modern shunt is constructed of strips 
of some material which has a very low resistance- 
temperature coefficient, such as manganin or eureka. These 
strips are soldered into large copper terminal blocks, to 
which the cables carrying the current are bolted. Two small 
terminals on the copper blocks serve to connect flexible 
leads to the instrument circuit. Since the shunts are of 


practically constant resistance, a -given current will apply a 
defiaite potential difference to the moving coil, and will 
therefore produce a given deflection on the instrument 
scale. If now the temperature of the moving coil varies 
by reason of changes in the air temperature and of the heat 
generated in it. its resistance will also vary to the extent of 
about 0°4 per cent. per degree Centigrade. This will cause 
the current and deflection to vary, also to the same extent, 
It has been suggested that if the shunts were all made of 
copper, this would automatically compensate for any 
temperature changes, and if the temperatures of the moving 
coil and shunt remained the same, this would be the case. 
However, the shunts would have to be rather bulky to 
obtain the  neoessary resistance, and in practice the 
cooling facilities of the shunt and coil differ greatly, so 
that temperature differences would be inevitable. In 
order to get adequate compensation for these temperature 
changes several methods may be adopted. 

Method I.—The firet method is to insert an extra 
resistance made of manganin or eureka in series with the 
moving-coil circuit, and thus reduce the temperature 
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coefficient of the whole system. If R is the resistance of 
the moving coil and control springa at 60^ F., and if we 
put about 23 times this resistance of manganin in series, 
the temperature coefficient of the whole circuit will be 
reduced from 0:238 per cent. per degree F., to about 0:01 
per cent. perdegree F. A change of temperature of 20° F. 
would then produce an error of only 0:2 per cent., which 
would be within the range of sub-standard accuracy. 
However, putting such a large resistance in series with the 
moving coil necessitates a much higher voltage across the 
shunt in order to produce the normal working current in 
the moving coil. This voltage might be as high as one 
volt, and the shunt becomes unduly large, and a lot of 
power is also wasted. "This method then is best applicable 


to cases where such a high standard of accuracy is not 
necessary, and then the series resistance need not be more 
than, say, eight to ten times the moving-coil resistance. 
The diagram of connections employed in this method is 
shown in fig. 1. | 

Changes in temperature also affect the instrument in 
other ways than by changing the resistance of the moving 
coil, such as changing the strength of the control springp, 
and affecting the strength of the magnetic field produced 
by the permanent magnet. The errors thus produced will 
depend on the material of which the springs are made, and 
on the quality of the magnet steel, but the following are 
average values of the errors involved. Control springs 
decrease in stiffness about 0:02 per cent. per degree F. rise 
in temperature, and the permeability of the steel magnet 


decreases about 0°01 per cent. per degree F. rise. It will 
be observed that these errors tend to cancel out, and in 
many cases very nearly do so. 

Method II. — The second method consists of using a four- 
armed bridge circuit made up of copper and manganin or 
eureka resistances. Opposite arms of the bridge-are made 
of similar material, the moving coil being connected between 
two of the opposite junctions and the potential leads to the 
other opposite pair, as in fig. 2. 

It is found that if the resistance of each copper arm is 
about equal to the moving-coil resistance, and if each 
manganin arm is about one-third of the resistance of: the 
copper arm, very good compensation is obtained. This 
compensation is, however, only between certain temperature 


limits, and there are many other combinations which will 


also give the required compensation. Itis proposed to show 


in this article how the compensation is obtained, and also 
to show graphically how the compensation varies with 
different combinations of resistances in the bridge arms. 

Let R ohms be the resistan- e of the moving coil at 60° F., 
and let R z be'ita value for a temperature T^ F., so that z 
will be equal to 1 + (T — 60) 0˙00238. 

In fig. 3 let A B, DO represent the arms of manganin 
wire, each of resistance R, ohms, and let a D, BO 
represent arms of copper wire, whose resistance will be 
R,z ohms each. A constant current flowing in the shunt s 
will produce a constant potential difference between 4 and o, 
and we will call this v volts. 

Let c, c, e, be the currents respectively flowing in the 
arms R z, Ri, Ra 2. di 
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Then we have v= di R + t, Ry T. we (1) 
and also v = 2¢,R, TRT. Bea. (2) 
and c, = i — c. : 
Therefore 2 ci R. + c Rz = c Ri + (ei — e) R, æ, 
whence c, = (R + R,)/(R, 2 — Ri). 
Substituting this value of v, in equation (2), we get— 
V = 2c RI (Rz + R,)/(R, 7 — R) T R 
= ¢ 2 Ri R, ＋ A (RI + R, 2) /n,  — R,) 
.. c = V (R, Z — Rz [R (R, + B, 2) + 2 Ri R,] 
( ) Uf Gu, 22-2221 (8) 


This expression represents the current in the moving 
coil, and by substituting various values of « in it, we can 
see how c will vary with +. x 
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Let x be infinite, then c approaches zero. If z equals 
R,R, cis nothing, and if z is nothing, c has a value of 
minus infinity. By putting in other values of 2, and giving 
R, R, B, definite values, we find the general shape of the 
curve for c is that given in fig. 4. 

When z = RB, represented by A D, c is zero, and for 

some value of 4 B greater than R,/R,, the curve reaches a 
maximum. On either side of this value A B, the current c 
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is approximately constant for a small variaticn of A B, and 
it is this part of the curve which is used to obtain the 
necessary compensation. The value of r at A B may be 
considered as unity, and the limits of „ for temperature 
changes of, say, 20° F. would then be 1 + 20 x 00238, i.e., 
between 1:0476 and 0:9524. We have seen that . must 
be greater than R;/R,, and hence R, will be greater than R,. 
In general, the resistance R of the moving coil will be 
known, and it remains to find what values of R, and R, will 
give us maximum values of c. The copper arm will now 
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be considered as some multiple of R, and will be taken as 
equal to a R where a is à variable. 

Fig. 5 shows the new arrangement of resistances. Let R 
be known, and let the copper arms have each a resistance of 
a R ohms where a is a variable quantity, and let n, be the 
resistance of the manganin arms, as before. Since we are 
now only considering changes in aR at a given temperature 
for which z equals unity, we can omit it from our 
expressions. o C 

Substituting a R for n, in (8), we get— - 

c=V(aR — R)R(R, +aR+ 2B a) . (4) 

Now v i8 constant and R is known, so that we can find 
how R, will vary with a. | 

Differentiate equation (4) with respect to R ; 
then de dr = [ (a R? + 9 R,Ra + R R.) Q — (a R — R,) 
(2 4 R ＋ 2 RI a + R)] ＋ R (R + 2a RI + a EY. bad 

Equating this to zero we get— ies 

a? R? — 2 4 R RI —24R? — R? = 0... (5) 
whence R /R — (1 + JV 2 + 2 4) / .. (6) 

By giving a different values we obtain a curve showing 
how the ratio R'R, varies with a, and this curve is given in 
fig. 6. 

From this curve we see that if ais 1 and R is 3 ohms, 


then R, is 1 ohm, which was the combination previously 


mentioned. 

In order to show how the compensation will vary with 
a. curves of current have been drawn for several values, 
and these are given in fig. 7. From them it will be seen 
that as a increases, the curves get flatter near the maximum 
point, and hence the current will be more constant over a 
given range of temperature variation. 


It should also be observed, however, that the current - 
and the sensitiveness of the combination decrease as a 
increases, and we must therefore consider the effect that 
varying a has on the ratio between c and the total bridge 
current (c, + ¢,), and of the voltage across the moving coil 
to v, the shunt voltage. | 

In fig. 5 let E be the voltage across R, the moving coil, 
and let 1 be the total current supplied to the bridge circuit 
through the flexible leads. 

We will suppose that n is one ohm and that v is 0'1 volt. 
It is required to find the ratios 1/c and v/e for different 
values of a. "E 

Now I = c + c ande, = (R + a R) (a R — R,), 

also c, = c, —c =c(R + RaR — Ri), 

“4 t= C (a R +R, + 2R)/(a R — R)), 

or Ic = (aR + RI + 2 x) (a R — R) hus (7) 

From this equation the ratio 1/6 mey be plotted for 
various values of 4, and the curve is shown in fig. 8. 

With regard to the ratio "E, from equation (4), we bave ` 

r= V (a R —Ri) R (R, +taR +2 Ri a) 

E = C R, 
ea rje = (n, T aR + 2 R, 4) ̃(u R — R,)... (8) 

This curve is also shown in fig. 8 for different values of a, 
and it will be noticed that as a increases the ratio 1/r 
decreases, but the ratio / ER increases. For efficient working 
% should be kept low, that is, a should have a high value, 
but at the same time v/e should be kept low, or a should 
have a low value. It will, therefore, be seen that a com- 
promise must be made, and probably « will have some 
value between 1 and 2. Using the same figures as in fig. 8, 
values of current have been calculated for two or three 
values of a over a given range of temperature, and the curves 


and 
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in fig. 9 show the percentage error at various temperatures - 
From these it will be observed that very good compensation 
may be obtained without sacrificing too much sensitivenese. 


Method III.—In the third method, a manganin, or 
Eureka, resistance R, is placed in series with the moving 
coil R z, and a second copper resistance R, ris placed in 
parallel with Ry and R. A third manganin resistance Rs 
is put in series with both of these, as shown in fig. 10, 
which also shows the connections to the shunt 8. 

The value of c, the current in the moving coil, is given 
by the equation— 

r = VR, 7/(BR, 7? +R, B T + R, R. z -R, Rs + , R.), 
and the curve of current for different values of + is some- 
what similar to that in the second method, compensation 
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being obtained in the same way. The chief disadvantage 
of this method is the rather higher voltage required across 


the shunt. 

In conclusion, we would point out that the effect of the leads 
between the instrument and its shunt has not been included. 
Unless the resistance of these is kept low in comparison with 
that of the instrument, it will affect the compensation 
adversely. It is, however, comparatively simple to have 
leads of quite low resistance. There is one other assumption 
to which attention should be drawn—viz., that the tempera- 
ture of the copper bridge arms is the same as that of the 
moving coil. However, since all of them are heated by the 
currents they carry, the rise in temperature above that of 
the rest of the instrument, due to this cause, would be 
approximately the same for them all. 


LINE SHAFTING, COUPLINGS, AND 


JOURNAL SEATS. 
By J. T. TOWLSON. 


Tae subject of the present article is Line-shafting, 
conplings, and journal seats," and consideration will be 
viven to these, with the view of enlightenment as regards 
the comparative utility of the orthodox and the new, with 
special reference to their adaptability, or otherwise, to 
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Fig. I. Fia. 2. 
inexpensive erecting, and also (which is of equal import- 
ance) dismantling. : D = 
; PAIN for example, a line of light shafting, say, 1 in. in 
resent having various muff-couplings, keyed, or keyed 

nv Screwed, to their respective ends. 

l i ings for such a size of shaft would hardly be 
7865 rings, but would be solid. So, to erect such a 

it would be necessary to thread each length of shaft 
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through one or more bearings and couple up as one goes 
along, with keys and screws or keys alone. We need not be 
told how such a line of shafting generally runs, and we can 
visualise many running “out of true and wobbling about 
in such a way aa to be a painful sight to a mechanic. 

And again, when for one reason or other, it is required 
to dismantle the shaft, i. e., to take it down out of its bearings 
and uncouple—that, indeed, is a bigger and a more tortuous 
job than its erection. The keyed couplings have to be taken 
off, and often the hangers have to be taken down, 80 as to 
get room for the shafts to be drawn out of their solid 
bearings. 

Now, my ideal of a line shaft and its appurtenances is 
this:—I must have a coupling, good and inexpensive, 
which can be fixed to the shaft in a few minutes, and taken 
off quite as quickly ; no matter how many times it is 
applied or taken off, no damage accrues, and it trues the 
shaft at the joint every time it is put on. It must have no 
keys, it must have no screws, and yet be just as firmly joined 
in respect of the various lengths in the line as if it possessed 
both keys and screws. 

It must also have Journal seata, equal to, and even better 
than, the usual solid beatings, but provision mutt be made 
for the whole of the line, or (when uncoupled) a part of 
the line, to be easily lifted out of its journals, and where 
no end motion is required, as in the orthodox bearings. 

How nearly the author's design satisfies the ideal may Le 
judged from the following sketches and description. 

Fig. 1 shows A and B,the two ends of shafts joined 
together by the halved coupling c, and meeting at the non- 
square faces D. The two halves of the split coupling 
are held together by nts, as shown, and, further, more 
intensely gripped to the shaft by means of the 80° seats, on 
which the tapers of the nuts bear when pulled tightly up. 
The usual provision is made to allow of this by clearing 
the thread away a little on its enterirg side. 

The shafts have recesses 1 in. wide and g in. diameter, 
into whith corresponding parts of the halved coupli: g fall. 
Now, it will be readily perceived that the provision of 
these shouldered recessess jointly with the non-square ends 
of the shafts, effectively locks both shafts together and 
compels them to run as one shaft. It is, as reasonably 
claimed, an automatic lock— firm, rigid, durable and always 
true—and may be applied or taken off in a few minutes? 
That is the coupling. 

Figs. 2 and 3 show the bearing:—a is the usual 
hanger, B 18 a bush. The bush is solid, and when the 
bushes are drawn along the shaft, out of the way of each 
bracket, the shaft may be dropped into the brackets by way of 
the gap C, and the bushes pushed end wise into position and 
held by the screw D. To dismantle the shaft, slip the bush 
endwiae, clear of the bracket, and lift the shaft out bodily. 
It is the opinion of the writer that, such details as these 
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improvements comprehend may be called a system, and that 
manufacturers would do well to adopt it. Placed in good 
hands, each coupling should cost but a few coppers, and 
the bearings would be equally inexpensive to prcduce. 

The line shafting of such small dimensions as 1-in. dia., 
usually seen in factories and driven by electric motors, would 
be vastly improved both in appearance and in running costs 
by a wise application of the system set forth above, 
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BXTRA LONG-DISTANCE TRANSMISSION OF 
ELECTRICAL ENERGY. ` 


PRINOIPLES AND APPLICATIONS OF THE QUARTER-WAVE 
AND HALF-WAVE SYSTEMS. 


(Concluded from page 283.) 


Artificial Ha!f- Wave Linex.—Comparison between Tables V and 
VI shows that half-wave transmission makes possible transmission 
over a distance of 1,500 miles, or so, with better voltage regulation 
than is possible in ordinary transmission over one-fifth of this 
distance. Also, the power factor of the load has no considerable 
effect on the regulation of such a system. The question arises 
whether half-wave characteristics cannot be imparted artificially 
to a shorter line. By modifying the inductance and capacity, can 
we not combine the high efficiency of a line, say, 300 miles long 
(Table VI) with the excellent voltage regulation of a half-wave 
system (Table V)? If we can do this for a 300-mile line, it will be 
easier to do it for a longer line, whilst for shorter distances 
ordinary transmission ie sufficient. Let us begin by considering 
the case of an underground cable. 

Ilul/- Nate Transmission for 315 miles (500 km.) by Underground 

ble. We may as well consider at once an extreme case, V.Z., a 
phase pressure of 100.000 volta (173 000 volta between lines), and a 
conductor section of 5 sq. cm. in aluminium, or the equivalent in 
copper. In the absence of actual data concerning the 
characteristics of such a cable, we may take ri = 0 v7 ohms per km.; 
L, = 0'0003 henry per km.; and Cc, = 01 mfd. per km. Leaving 
out of consideration for the present an increase in capic.ty, we 
must increase L,’ to LI = 0 UUt henry per km. in order to secure 
half-wave characteristics for a distance of 500 km. at 50 cycles per 
second, This necessitates the connection of inductance coil: at 
intervals in the line to increase the inductance by 0'0J4 — 0 0003 
=: 0˙0037 henry per km. 

Assuming the use of one reactance coil per km , this might be 
built to the following specification : — Iron section, 420 sq. cm ; 
length of iron, 80 cm. ; number of turns, 42. Magnetic circuit 
open at the ends, and even including some small gaps in its length 
so that there may be added to the ampere turns required by th» 
iron those required by 2:6 cm. of air at equal induction. The 
weight of iron in such a coil would be 260 kg. When transmitting 
a maximum power of 100,000 kw at a minimum power factor of 
0'7, the current per phase — 333 amperes aud the total effective 
current = 476 amperes, corresponding to an induction of 10,00) 


gauss. The loss in the plates is then about 800 watts, or, say, 


1,200 Kw. for all the reactances in a 500-km. line, i.e., about 1.2 per 
cent. of the delivered power. The Jength of the windings is about 
45 m. per coil, representing an addition of 4'5 per cent. to the 
resistance of the line. These losses might be redaced by adoptinz 
a more expensive construction for the reactances. By mounting 
the whole reactance on suitable insulatora, it would be unnecessary 
to insulate the core from the windings for 100,000 volta. 

It is unnecessary to calculate the station pressure, current, and 


power factor as a function of the delivered load, because the results . 


would be exactly analogous to those given later for overhead lines. 
Two points, must, however, be verified :—(1) The practically 
constant current at the centre of the line must be acceptable in 
value. Actually it is about 500 amperes, i.e., practically equal to 
the full-load carrent at the two ends of the line. (2) The 
voltages at the mid and qua ter-points of the line (which are the 
danger points) must be acceptab:e, with maximum current and 
lowest power factor. At cos ¢ = 0'7, with 333 amperes in phase 
and 339 amperes in quadrature, the voltage at the oentre is 
95,200 volts, and at the quarter-point 126,000 volts. The maximum 
over-voltage is thus about 26 p?r cent., and, to reduce it, we may 
either :—(a) reduce the maximum current, i e., the power trans- 
mitted, or (4) obtain half-wave characteristics in the line by 
increasing the capacity of the system and using smaller reactances. 
This method is considered more fully in connection with overhead 
lines. 

Half-Wavre Transmission for 315 miles (500 km.) by Overhead 
Conductors.—The difficulties being greater, we may here consider 
two extreme cases, viz. —(1) Three 50 sq. mm. aluminium lines 
transmitting a maximum of 12 000 Kw. at 173 000 volta between 
lines. (2) Three aluminium conductors of 400 to 500 sq. mm., 
transmitting up to 100,000, or even 150,000 Kw. The working 
frequency is taken to be 50 cycles per second in both cases. 

Case I,—The 50 sq. mm. line consists of three aluminium cables, 
0'9 cm. overall diameter, 450 cm. apart, and 12 m. (average) above 
ground. Then r = 0'65 ohm per km.; Lı = 143 X 10 henry per 
km. ; C, (between lines) = 0'008 mfd. per km. Adding an earth 
wire at the same mean distance, we have a supplementary capacity 
C, = 0:004 mfd. per km. The capacity with regard to earth is 
C. = 00061 mfd. per km. It is not necessary to add these com- 
ponent capacities, owing partly to the poor conductivity of the soil 
and chiefly to the fact that each component is modified by the 
pre:ence of the others. The value takcn for C, is, therefore, 00111 
mfd. per km. 

In order to obtain half-wave characteristics in the line by 
increasing the inductance alone, it is necessary to add about 
00315 henry per km. The transmission characteristics of the line 
may then be tabulated as in Table VII, from which it will be seen 
that :—(1) The light-load current is small and the power factor 
nearly unity. (2) The station voltage is practically independent 
of the power-factor of the load, and the slight variation in thia 
voltage with load can be provided easily by automatic regulators. 
(3) The efficiency is rather low, but could be increased by adding 


to the weight of conductors, which is at present about 17:5 kg. per 


KW. delivered. 

The current at the mid-point is 55'5 amperes, i.e., less than at the 
ends of the line. The pressure at the mid-point for 12,000 xw. and 

cos ¢ = 0'7 is 10,300 volts; and at the quarter point is 133,000 

volts. This is an over-voltage of 33 per cent., which increases 
overload unless the power factor be high. With a load of 
18,000 Kw. at about unity power factor, the voltage is 108,000 volts 
at the centre, and 105,000 volta at the quarter-point. 


TABLE VII.—HaALF-WAVE TRANSMISSION FOR 315 MILES 
(500 KM) BY THREE 50 SQ. MM. OVERHEAD ALUMINIUM LINES. 


Delivered at 100, 000 volts. Input. ; 
5 - Effici- 
ency. 

Power, Power |Current,| Pressure, |Current, Power , Power, % 


KW. factor. | amps. volts. amps. dud KW, 


— —— — — 1 = 


452 | 1'000 


12,000 10 | 400 | 106,900 14,500 | 827 
09 | 44°56 | 106,800 | 49, 0932 , 14,650 | 8U8 
OX | 500. | 106,800 | 541 0860 14,900 | 8u'8 
07 | BTL | 106,900 | 608 0758t 15 250 | 7877 
6,000 10 | 200 | 103,700 | 252 | L000 7,850 | 765 
09 |222 | 103,600 | 269 | (0940 | 7,850 | 765 
08 |250 | 103,600 | 292, 0876 | 7,950 | 765 
07 |286 | 103.600 323 0'799 ^ 8,000 | 7570 
/ — s „„ 
100,400 1.530 — 


circuit | — — 
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Automatic oirouit breakers might be , installed to interrupt over- 
loads at low power factor, and the points on the line which would 
be exposed to serious over-voltage in event of slow operation of the 
circuit breakers might be protected specially, or provided with 
reinforced insulation. Within certain limits, the voltage distri- 
bution along the line may be changed by not distributing the 
additional inductance uniformly. Also, the over-voltage on over- 
load might be reduced by increasing the saturation in the 
reactances So as to reduce the inductance to heavy currents, but 
this expedient is not free from objections. 

M. Bunet shows that the requisite additional inductance (O03 45 
henry per km.) could be provided by connecting at intervals of 
10 km. in the line, reactance coils of 0:345 henry having an iron 
section of 720 sq. om., length of iron 80 om., and a number of 
turns 240, The weight of iron in such a reactance would be 
450 kg.; the total iron loss would be less than 2 per cent. of the 
delivered power; and the reactance windings would add about 
3'5 per cent. to the line resistance. 

Case 11.—The cbaracteristics of the line with three 400 sq. mm. 
aluminium conductors would be:—7, = 0'035 ohms per km.; L; = 
00012 henry per km.; c, = 00148 mfd. per km.; Li (for half- 
wave characteristics) = 0028 henry per km. Table VIII 
shows the transmission characteristios obtained, and compering 
this table with Table VI (relating to ordinary transmission of 
similar power by three 500 sq. mm. cables), it will be seen that the 
voltage regulation is incomparably better in the half-wave system, 
and that the station voltage can be regulated much more esaily to 
maintain constant delivered voltage. A section of 400 sq. mm. is 
assumed above, but in order to allow for the losses in the reactance 
coils, the line section may be increased to 500 sq. mm., whilst 
retaining r — 0'085 ohm per km, Thetwo lines are then strictly 
comparable. 


TABLE VIII.—HaArLrF-WAVE TRANSMISSION FOR 315 MILES 
(500 K M.) BY THREE 400-8Q. MM. OVERHEAD ALUMINIUM LINES, 


Delivered at 100,000 volts. | Input. 

a ne ee ey Effic- 
Power, | Power Current, Pressure, Current, Power | Power, | lency, 
KW. factor. | amps. | volts. | amps. factor. kw. * 

XU INE CN NA DAMES UTE EEA 

150,000 1˙0 500 110,600 501˙1 1000 | 166,200 | 9072 
0:9 556 110,700 | 5565 0 923 170 200; 8872 

0'8 624 110,900 | 6241 | 0°845 | 175,100 | 85˙5 

07 714 111,100 | 7180 | 0768 182,200 | 82:8 

15,000 1'0 250 105,300 | 251'1 | 1'000 | 79,500 | 94'8 
| 09 278 105,300 | 2790 | 0'911 | 80,400 93'8 

08 312 105,400 3125 0:829 81.900 91°6 

07 357 105,400 | 3572 | 0738 | 83,400! 900 

37.500 10 125 102,600 12671 | 1000 | 38,900! 964 
| 09 139 | 102,000 | 139'8 | 6/906 | 39,000; 961 

08 | 156 | 102,000 ` 1567 0816 | 39,400! 95˙3 

07 | 178 | 102,600 1790 0719 | 39,600; 948 
Open —— — ä —-— ö — SHE 

circuit — ' S 


{ 


ERE l1 1 330 | — 
NEN 


1 


The ratio between the station zn when delivering 75,000 KW. 
at 07 power factor, and that on open circuit is 1°95 in the case of 
the ordinary transmission system (Table VI), and only 1°05 in the 
half-wave line (Table VIII). Transmission of 150,000 Kw. would 
be practically impossible in the " ordinary" case considered, but 
would require only about 10 per cent. increase on the open circuit 
voltage in the case of the half-wave system. Finally, the light- 
load current is 163 amperes at cos @ = 0 0465, i.e., 49,000 K. v. A., in 
the ordinary transmission, compared with 1'1 ampere at cos G = 1 
ie. 330 K. v. A. in the half-wave system. 

Unfortunately, the over-voltages e» route make impracticable the 
actual half-wave system considered, but if the half-wave character- 
istics were obtained by increasing the capacity (and not merely the 
self-induction), Table VIII would represent a practicable case. 
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The current at the centre of the half-wave line would be about 
71 amperes at all loads (including light load), that is, only one- 
tenth of the maximum current at the end of the line. The phase- 
voltage at the centre of the line when delivering 150,000 Kw. at 
0'7 power factor is about 1,000,000 volts, te, 1,730,000 volts 
between lines. At the quarter-point the phase voltage is 760,000 
volts, or 1,300,000 volta between lines. Whatever may be the 

of the future, it is evident that these pressures are far 
above the practicable limit. The maximum power which could be 
transmitted for 316 miles (500 km.) by & half-wave line operating 
at 100,000 volts phase pressure is about 12,000 KW., but this limit 
could be raised considerably— possibly to 50,000 k w.—by increasing 
the capacity. 

_ Combined Overhead and Underground Transmission by Half- 
Wave System.—A half-wave, 50-cycle line 500 km. long must be 
stich that the product of self-inductance per km. LI and capacity 
per km. c, is about 4 x 10-'", On the other hand, the over- 
voltage is determined by /(L,'/c,'), and may be halved by doubling 
the capacity and halving the inductance, the half-wave charac- 
téfistio of the line being unaffected by this readjustment of 
constants. 

If, for example, three-fourths of the transmission were by over- 
head line and one-fourth by underground cable, the two being 
regularly interspersed in short sections, we.should have :— 


Overhead. Underground.  Resultant. 
Self-inductance, henry per km. 00012 0°0003 0°000975 
Capacity, mfd. per km. we 00143 0.1 0'0357 


Then, if reactance coils were added to bring the inductance up to 
00112 henry per km., the phase voltage would be 96,000 volta at 
the centre and 128,000 volts &t the quarter-point when trans- 
mitting 120 amperes per phase, èe., 36,000 Kw. If the proportion 

f underground cable were increased to half, 50 000 Kw. could be 
itted under the same conditions. 

Split-Conductor Lines for Increased Capacity.—If, instead of 

being a single conductor for each phase, we were to use two con- 
düetors for each phase, these being. say, 50 or 100 ft. or more 
apart, the capacity current would be doubled, but for a given 
current in each line the inductance drop would be the same, i.e., it 
would be divided by 2 if referred to the total current. In other 
words, whilst retaining purely overhead transmission, we should 
Ate a circuit of doubled capacity and halved inductance. 
. Instead of two lines per phase, we might use 10 or more; thus 
inBtead of transmitting 150,000 Kw. by a single line (Table VIII), 
we might use 10 lines, each with conductors of 50 sq. mm. Apart 
from practical problems, this offers a means of effecting all trans- 
mission on the half-wave system. 

It would not be convenient as a rule to have such a multitude of 
lines, A compromise might be effected by reducing the spacing of 
the lines to, say, 20 om. Instead of towers, portal-frame supports 
rafght be used with three cross members, on which would be slang 
tie conductors of the three phases. Between supports the 
parallelled conductors would be tied together to equalise sag and 
prevent twisting. Above (and below also if desired) there would 
be a layer of earthed conductors, and the thr’e series of line con- 
d'etors would be transposed at intervals to equalise the charac- 
terfatics of each phase. 

The inductance of such a split-conductor line would be much 
lower than that of & single wire, but the capacity would be in- 
creased in the same proportion, the product of inductance and 
capacity remaining constant. 

Suppose that instead of a single cable of 500 sq. mm. section, we 
use 20 cables each of 25 eq. mm. slung in the same horizontal plane 
20 om. apart, each of them with a central steel wire and six 
Aluminium strands. Then the total capacity, between line wires, 
between the latter and earth wires. and between line conductors and 
earth, will be about 0'05 mfd. per km., compared with 0:00773 mfd. 
per km. for a single 500 sq. mm. cable relative to another at 
450 om. To give the line half-wave characteristics, reactance coils 
would have to be added, bringing the inductance up to 0'008 henry 
per km. Then for 50,000 Kw. at 0'7 power factor the delivered 
current = 238 ampere per phase.; the current at the centre of the 
line would be 250 ampere at 95,200 volts per phase, and the 
pressure at the quarter-point would be 128,000 volts per phase. 
Thus four times greater power oould be transmitted by the split- 
conductor system than by the single-conductor system. 

It should be noted that all the above examples relate to a trans- 
mission distance of 315 miles (500 km.). If the distance be increased 
to 440 miles (700 km.),the problem ia greatly simplified, because the 
distance being increased by the factor 1'4 the product L. c, is 
divided by (14), i.e, practioally halved. Halving the inductance, 
whilst keeping the capacity constant, we have /(L,'/c,’) divided by 
1'4 and the over-voltage therefore reduced in the same ratio. As a 
result, we could transmit 17,000 Kw. by the single-conductor 
system, and 70,000 KW. by the split-conductor system. 

The Condenser Problem .—The general solution of the problem is 
olearly dependent upon the realisation of high-power condensers, 
suitable for industrial service. Returning to the half-wave trans- 
mission for 316 miles, using three 400 or 500 sq. mm. cables 
(Table VIII), which was satisfactory except as regards over- 
voltages :—The factor 4/(1|'|c,) was 1,400 under the conditions 
previously assumed. If we reduce this factor to 120 by increasing 
the capacity aud reducing the inductance, we find that (for 
150,000 Kw. at cos ¢ = 0°7) the current at the centre is 833 amperes at 
86,030 volts, and the pressure at the q 1arter-point is 122,000 volts. 
These are acceptable values, and to obtain them we must make 
By = 0024 henry per km. (i., double the natural inductance of 
the ue by using relatively small reactanoes) and C, = 0'167 mfd. 

tkm. . | 

To attain this value of c,', we must add 15 mfd. per km. to the 


line. This requires a condenser absorbing 4°7 amperes, i.e., 470 k. v. A., 
so that 700,000 K. v. A. of condensers is required for the complete line. 
At pre-war costs this would represent an investment of about 
£700,000 or, say, £4 128. per Kw. delivered, which is not unrea- 
sonable considering the result secured. 

The use of condensers would make possible also the use oflo v 
voltages and cheaper material. 

Half-Ware Transmission at 120,000 rolts between Lines.—As 
final example, let us consider the transmission of 150,000 KW. at 
50 cycles per second by three 500 sq. mm. aluminium cables for a 
distance of 315 miles (500 km.), with & phase voltage of 70,000 volts 
(120 000 volta between lines). 

The ratio v (L, /c,') being reduced to 80 by increasing the inductance 
of the line from 0 0012 to 00016 henry per km., and by adding about 
0'225 mfd. per km., by condensers taking 4'9t amperes, or 3166 K v A. 
per km., we have the following leading data :—Current delivered 
1,020 amperes per phase for 150,000 KW. at cos p = 07 ; current at the 
cent re of the line 875 amperes at 81, 600 volts ; pressure at quarter-point 
99,000 volta. Thus the insulation at the danger points on the line 
has not to provide for more than 100,000 volts above earth 
potential. 

The total condenser capacity required would be 520 000 K v A., 
costing (at pre-war rates) about £3 98. per KW. 


TABLE IX.—HaALF-WAvE TRANSMISSION FOR 315 MILES (5( O KM.) 
BY THREE 500-8Q. MM. OVERHEAD ALUMINIUM LINES, AT 
70,000- VOLTS PHASE-PRESSURE. 


Input. 


Delivered at 70,000 volts. j 
— ü — — —— — —— Eci. 
Power, Power Current Pressure, Current, Power] Power, Eid 
KW. factor. , amps. volts, ‘ amps. | factor. KW. 
1860 000 10 715 | 84200 752 | Vo 189,500 79.1 
0'9 794 | 84,100 831 | 0936, 196,600] 763 
0'8 891 84,200 932 0 872 201.500 788 
07 1.020 81,400 1,0580814 217,500 690 
76,000 10. 357 78,000 385 10 90,100] 83:3 
69 397 77,800 424 0926 91.400] 82˙1 
O8 1417 77.800 474 0˙851] 94,000] 79 8 
07 51077 S 5360778 97,100] 773 
37,500 10 | 179 | 74800 202 | ro 46 300| 82 7 
0 9 198 | 74,700 221 | 925| 47.200| 79°4 
08 223 | 74,700 259 | (8156 | 48,900| 76'6 
07 255 74.700 288 | 9766 49.400| 757 
Open — — 5 —————i-- 
circnit | — — 71,700 19 | L'o 4090] — 
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Table IX shows the transmission characteristics of such a system. 
They are quite satisfactory except, perhaps, that the efficiency is 
rather low owing to the high-current density in the conductors at 
maximum load (over 2 ampere per sq. mm, or 1,300 ampere per 
sq. in.); larger cables could hardly be used, but 10 per cent. higher 
efficiency could be secured by using copper lines. The station 
voltage varies only from 71, 700 volts on open circuit to 84,200 volts 
when delivering 150 000 KW., ie., less than 18 per cent., notwith- 
atanding the high resistance of the line. This voltage rises 
steadily with load, and being independent of power factor, it could 
be provided easily by automatic regulators. 

Conclusions.—Artificial half-wave lines, ie, lines which are 
given half-wave characteristics by adding reactance coils or con- 
densers, or both, thus make possible efficient transmission of elec- 
trical energy for distanoes of 300 miles or more under acceptable 
conditions. Up to 10,000 Kw. it is sufficient to connect reactances 
in the line, but for higher power the maximum voltages in the line 
become dangerously high, and it is necessary to use condensers to 
increase the line capacity. Up to 50,000 KW. sufficient extra 
capacity can usually be obtained by merely subdividing the con- 
ductors in each phase. 

The problem of transmitting electrical energy over distances 
much greater than those in current practice is technically capable 


of solution, and without employing material other than that which 


is already proven in service. Electrical engineers in general owe a 
debt of gratitude to M. P. Bunet for the pains with which he has 
developed quantitative examples of the new transmission system. 


Bank for Trade with Austria,—Reuter's Agency is 
informed by the Austrian Legation that, with the support of 
American and Dutch capital, and under the auspices of the Austrian 
Government, a joint stock company has been formed in Vienna to 
act as intermediary between foreign capital and Austrian manu- 
facturer&. The company especially undertakes the importation of 
raw material, either directly or by acting as trustee for the foreign 
capitalist who is sending raw material to Austria to be manufactured 
there. Special legislation protects the foreign capitalist, who 
retains his full rights upon the raw material through all the stages 
of manufacturing the same. The new company, which is called 
Treuga, has a nominal capital of 30,000,000 kronen. An 
interest in the company has already been acquired by Dutch 
capitalists, and for this purpose a Dutch company, the “ Recon- 
struction Bank for Austria,” with a capital of 10,000,000 Dutch 
florins, has been founded. The" Treuga is also acting as trustee 
for the Austrian Government with regard to the credits granted by 
the Allied Powers and neutral Powers to Austria for buying food 
and raw material, : 
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. NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, 


“ Yule” Cooking and Heating Devices. 


It has been brought to our notice, in connection with the 
Canadian porcelain-insulated grills that we illustrated in these 
columns in our August 20th issue, that the Yure ELECTRIC 
Co., of 47, Station Road, Winchmore Hill, London, N. 21, 
introduced porcelain instead of mica insulation in its 
riller element some twelve months ago. This element, 

own as the Open type, is used in all the firm's 
cooking appliances, grillers, figs. 1 and 2, boilers, toasters, and 
in its small l-kw. fires. It is of robust construction, 
the spiral being supported in a number of special perforated 
porcelain insulators held in parellel position by a framework 
of pressed steel. The claims that are made for this form 
of porcelain insulator are: They are not in any way affected 
by rapid changes of temperature; are a better support for the 
spiral; and, as they become red hot in a very short time, they 
make a much more efficient element than when mica is used. 
The firm has introduced two new specialities in the form of 
& hot plate and a copper kettle for use on circuits served by 
30 to 50-volt country-house lighting plant. The kettle is of 


Fias. 1 AND 2.—YuuE Hor PLATES. 


the immersion-beater type of an nnproved design, with a 
capacity of two pints, and although onlv having a loading of 
300 watts, it has proved a very quick boiler. The low loading 
is, of course, necessary on account of the limited output of 
the low-pressure plant in conjunction with which the kettles 
are intended to be used. The firin also submits special designs 
for high-class electric fires where they are required in a 
particular style of ornament or of special dimensions. 


A Trolley- wire Suspender. 

Le Génie Cietl describes a device patented in France by 
N. Antenori for suspending trolley wires, which is illustrated 
in fig. 3. Usually these clips are of cast metal; the inventor 
uses stampings of any suitable metal, and prefers to attach 


Fig. 3.—STAMPED-METAL SUSPENDER. 


the clip to the stem of the insulator with a spherical nut 8, 
which allows the clip to accommodate itself to some extent 
to the forces in action. A lock-nut D can be used with this 
device. 

The City Light and Power Plant. 

The City light and power plant has an extensive range 
from J to 11 Kw., and can be supplied for any voltage—shunt 
or compound wound according to requirements. The hundred 
and one household conveniences that electricity offers such 
as cooking, heating, washing, and vacuum cleaning machines, 
butter makers, water pumps, &., can all be installed, and 
a '" City plant selected that, in capacity and voltage, is best 
suited to the job. The 2 to 6-KW. sets are fitted with Webber 
single-cylinder engines as illustrated, fig. 4, and the 7 to 1l- 
kw. sets with the 2-cylinder model of the same engine, which 
was described on page 776 of our issue of June 18th. 

The generators fitted throughout are the well-known ball- 
bearing K type "City" dynamos. The adaptability of the 
sets is shown by the fact that any range of power between 
3 and AH. . can be obtained at speeds from 5600 to 1,100 
R.P.M., and this power used direct by means of the crowned 
pulley fitted on the extension of the engine shaft or from the 
fily-wheel. This arrangement is of considerable value on 
farms and country homesteads, where labour-saving machinery 
is being extensively introduced. 


Undoubtedly the foremost requirement of any plant is 
reliability, and the makers have been at exceptional pains to 
obtain and prove this feature. 

15 Of importance for lighting purposes is an efficient governor. 
The type used in this instance is centrifugal, of large size 
mounted on one end of the crankshaft and enclosed in the 
timing-gear cover. The control rods from the governor are 
carried inside the crankcase where they are protected from 
damage and freely lubricated. A small spring is provided 
on the throttle lever by which the speed can be raised or 
lowered about 20 R. P. M. above or below the normal governed 
speed. The governor can be set for any desired speed, and 
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10. 4.— City LIGHT AND Power PLANT. 


will maintain that speed with a var 
cent. between full load and no-load and without a tendency 
to hunt. A single governor spring is used which is con- 
centric with the crankshaft so that it is not subjected to 
centrifugal stresses and, being in compression there are 
no attachments to shake loose or break away. ` 

The City“ plant can be supplied as a complete unit 
assembled on a steel-frame truck arranged for radiator and 
fan cooling suitable for kinema and other purposes where a 
portable set is required. 

i The set is made by the City ELECTRICAL Co., LTD., of ] 
Emerald Street, London, W.C. 1. i ' | 


lation of less than 34 per 


The 1900 Cataract Electric Washer. 

Yet another electric clothes washer is being placed on the 
market in this country. This time it is the 1900 Cataract." 
which is handled by the ELECTRICAL MANUFACTURERS’ Export 

„ M à - T j 
CORPORATION, of New York. The London agents Tor the device 
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Fic. 5.— Tung 190% Cataract’? WASHER. 


are Messrs. I'. J. Shenton & Co., Ltd., of 68, Shoe Lane. 
E.C. 4, who also deal in lighting and domestic heating aP- 
paratus, vacuum cleaners, electrically-driven plate and dis 
washers, &c. In addition, for the convenience of country 
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residents, selling arrangements have been made with Messrs, 
Parker, Winan, Achurch, Ltd., Broad Street, Birmingham, 
and the Municipal Electricity Departments at Stockport, Brad- 
ford, and Wolverhampton. 

As will be seen from fig. 5, the substantial all-metal frame 
of the washer is mounted on castors, with four adjustable lift- 
ing levers. The solid copper tub has a detachable cover, and is 
oscillated by means of a spring and lever arrangement. The 
rocking of the tub is claimed to give a figure eight move- 
ment to the water and articles being washed, in addition to 
the scrubbing action, which is obtained by means of the 
corrugated inverted V shape of the bottom of the tub. Pro- 
vision is made for oiling all moving parts of the mechanism 
and cog wheels, a good feature of which is that they are 
all enclosed. Power is transmitted from the motor mounted 
on a swinging base, which is under spring tension, by a flat 
belt. Above the tub a reversible shaft-driven wringer is 
mounted, which may be adjusted to any position or removed 
entirely if required. The wringer has a wood frame, white 
rubber rollers, and is fitted with a quick safety release attach- 
ment. The “family " size of machine has a capacity of 
eight bed sheets at a time, and is driven by a à4-H.r. motor, 
the dimensions of the wringer rolls being 11 in. by 13 in., and 
the net weight of the machine 272 lb. A larger size is made, 
which, is suitable for laundry purposes. 


a 
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EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR JULY, 1920. 


Tax July returns of electrical export business show a reduction of 
£219,000, as compared with the previous month, due to a decrease 
in submarine cable exports, these being some 2370, 000 less than 
the June total. All other sections of electrical exporte, however, 
show an improvement, the electrical export values for July totalling 
£1,166,798, as compared with £1,385,974. 

The electrical imports for July of £237,498 are slightly in excess 
of the previous month, the Jane figures being £219,440. 

The re-exports at £13,036 show a small advance on the June 
tota! of £12,512. 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR JULY, 1920. 


Exports. Imports. Re-exports, 
Electrical goods and apparat un. £185,907 £74,638 £4,688 
Insulated wire den .. 386,084 17,247 211 
Glow lamps ` nae ea 28,045 . 5,247 578 
Arc lamps and par ive 5 885 1,219 — 
Batteries eis 888 ee 60,361 8,719 — 
Meters "T 956 ‘is TT 34,001 9,769 474 
Carbons  ... jee Siss vis 16,933 8,967 160 
Electrical machinery: — 
Railway and tramway motors ... 2,983 — — 
Other motors and generators... 114.203 — — 
Eleot l. machinery (unenumerated) 84,776 95, 240 1,949 
Switchboards (not teleg. or telep.) 7,656 100 — 
Telegraph and telephone cable 
and apparatus :— 

Wires and cables (not submarine 86,218 545 1,148 
Submarine cables ... Ve UN 41,039 — — 
Instruments and apparatus aa 109,713 15,807 $,828 

1,166,798 237,498 13,036 

REVIEWS. 


Metals in Aircraft Construction. By WILFRED IAN RV. l Pp. 
vit. London: The Standard Air Press, Ltd. Price 
6s. net. 


This book is the outcome of a series of lectures given by 
the author in connection with an aeronautical engineering 
course at the Aeronautical Institute, and contains the sub- 
stance of those lectures supplemented by additional matter. 

An introduction to the work of the metallurgist is given 
in Chapter I. This touches on the selecting and handling 
of metals, advantages of alloy steels, and the scientific heat 
treatment of metals. 

In Chapter II, strength of materials is considered, and par- 
ticulars are given of the various types of machines used for 
carrying out impact, hardness, tension, fatigue, and bending 
tests, and in some cases the results of tests are shown. 

Very useful information is given on steel defects, and the 
best and most satisfactory methods of eliminating piping, 
blow-holes, roaks. and laps in steel ingots are dealt with in 
a practical manner. Thermal and mechanical treatment of 
steel. together with the processes of heating for forging, 
normalising, annealing, hardening. and tempering take up 
eight pages, and cover well-known ground. Case-hardening 
equipment used in heat treatment. control of heat, and treat- 
ment temperatures are all dealt with, 


Some really useful information is given in Chapter VIII. 
Here particulars are given of various metals and alloys used 
in the construction of aircraft and their engines. In the 
majority of cases, there is indicated not only the composition 
of the metal or alloy, but also the treatment which it should 
undergo in order that when a detail or part is made from this 
metal or alloy, it sball be in the best physical condition to 


fulfil the requirements of that detail or part in actual practice. 


Autogenous welding is dealt with in an up-to-date manner, 
and useful information is given on fluxes for aluminium, 
welding cast iron, heat treatinent of welds, and fluxes for 
aluminium alloys. * 

Although the book is not put forward as covering, either 
practically or scientifically, the entire field of alloy steels, 
it can be said to contain à very large amount of really useful 
information, not only for those specially interested in aircraft, 
but also for the general engineer who wishes to obtain helpful 
practical knowledge of the testing and treatment of metals 
and allovs. 
` The book is well printed, and published at a very reasonable 
price in these days. : 


Radio Engineering Principles. By HENRI LAUER and HARRY 
I. Brown. 300 pages, 241 figs. London: Hill Publishing 
Co., Ltd. Price 21s. net. 


In the words of Major-General G. O. Squier, this book 
covers fully and clearly, without too great use of inathe- 
matics, the theory involved in the wonderful developments in 
radio-communication during the war, except for certain reser- 
vations which it is not possible to release at present. The book 
thus belongs to a class which we are glad to find becoming 
more numeroug, viz., that of books written for specialist 
students and for men in practice with a minimum of repetition 
of fundamental matters which, having once been well estab- 
lished, should not be repeated indefinitely in every book deal- 
ing with subjects involving these fundamentals. ‘fhis book 
embodies new inatter to an unusual degree, being largely de- 
voted to the characteristics and use of the three-electrode 
vacuum tube in wireless telegraphy and telephony. There is, 


. however, a valuable preliminary treatment of the principles 


involved by older radio-apparatus, this treatment occupying 
about half the volume, and giving the student a sound exposi- 
tion of underlying electrical theory, the properties of oscillatory 
cireuits, aerial systems and radiation, and damped and un- 
damped wave radio-telegraphy. Throughout the book the 
description of specific apparatus 1s purposely avoided in order 
that as detailed treatment as possible may be given to the 
principles of radio-communication and to the general means of 
utilising these principles in practical work. | 

Mechanical analogies are avoided in devcloping the principles 
of radio work, and this is a good feature, the assistance derived 
from such analogies being very problematical. The authors 
state definitely that the earnest student of radio-engineering 
must have a general knowledge of the electron theory of matter 
and of the interpretation in terms of that theory of the pheno- 
mena of electric conduction and induction. It is assumed that 
the reader is familiar with the usual electrical phenomena, and 
those of special importance in radio work are reviewed from 
the standpoint of the electron theory. This being accom- 
plished, the properties of oscillatory circuits are dealt with in 
Chapter II, special attention being, of course, paid to coupling 
and resonance. The mathematics introduced is as simple and 
as small in amount as possible, but the treatment provides for 
the definite quantitative analysis of circuits. This is a matter 
which has received too little attention from many earlier 
writers on wireless subjects, and even in this volume we should 
like to have a chapter devoted specifically to the quantities 
affecting radiation and transmission, giving the simplest pos- 
sible equations, and illustrating by numerical examples the 
relative importance of the different variables and the calcula- 
tion of sending and receiving currents, &c. Such a chapter 
seems to come distinctly within the scope of the book. 

Dealing with antenna systems and radiation, the authors 
consider closed and open oscillators, and give a very clear con- 
ception of the phenomena of waye propagation. Antenna con- 
stants and types are discussed rather more briefly than is 
desirable, and it is, questionable whether a book devoted 
specifically to radio-éngineering' principles ought to rest con- 
tent with the statement that 1t is '' rather difficult to calculate 
accurately the constants of an antenna from its dimensions 
because of numerous variable factors, &.“ There is surely a 
happy medium between an over-abundance of mathematics 
and a mere reference to a Bureau of Standards circular, where 
such a vital matter is concerned? Snnilarlv the factors affect- 
ing transmission range deserve more detailed treatment than 
is here given, and it would be an excellent thing if the authors 
could give any convincing experimental data regarding the 
actual directional effect of various aerials at considerable dis- 
tances. A very clear exposition is given of the conduction 
theory of radio-communication. 

Chapters IV and V give a lucid explanation of the character- 
isties and relative merits of damped and undamped wave 
systems and of the various circuits employed for receiving. 
little more than the bare outlines are piven concerning the 
high-frequency alternator and are systems, both of which 
underwent considerable development during the war. The 
prospects of the high-frequency arc system are by no means so 
slender as might be deduced from the paucity of literature 
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describing its achievements; the recent article in this journal 
describing the Elwell equipment was a timely reminder that 
there are more ways than one of effecting wireless communica- 
tion round the world. The authors make the best use of the 
small space which they devote to the alternator and arc sys- 
tems, and it is to be hoped that they will give a more detailed 
treatment in subsequent editions. | 

The general properties and certain constants of the three- 
electrode vacuum tube are discussed in Chapter VI, and its use 
as detector, amplifier, oscillator and modulator are taken up 

,in the succeeding chapters in detail proportionate to the enor- 
mous linportance of these tubes in present day radio work. 
It is in connection with the vacuum tube that the book reaches 
its greatest value, but, as the authors point out in their pre- 
face, not all.of the developments during the war, nor indeed 
the most wonderful of them, are published '' because of the 
wishes of the military authorities to keep them secret." Pro- 
bably such an attitude is defensible, conditions being as they 
are, but it is deplorable from the standpoint of the student and 
it contrasts ironically with the dedication of the book which 
is to the advancement of mankind in peace! P 

In the chapters dealing with the vacuum tube, the authors 
present a number of characteristic curves, and deal adequately 
with the mathematical theory and physical interpretation of 
the characteristics of the tube in its various applications. 
Here, as throughout the volume, the line illustrations are 
bevond reproach, but the photographic reproductions are not 
particularly clear. This, however, is a minor point, the main 
aim (viz., explanation of the characteristics and applications of 
the vacuum tube) being well accomplished. 'The reasóns for 
various constructions are made clear, and the circuits and ad- 
justments in various applications are discussed fully. 

The chapter on radio-telephony is probably the best treat- 
ment yet provided concerning the principles and circuits em- 
ployed. To the reader with imagination the facts recounted 
represent extraordinary developments, but the authors do not, 
of course, indulge in any sensationalism. The same remarks 
apply to the final chapters on directional radio and loop 
antenne, radio-goniometry, and miscellaneous applications of 
radio circuits in aeroplanes, submarines and other circuits. 
The authors are to be complimented upon an able treatment of 
the latest radio principles and applications, which treatment 
may be expanded in later editions, but is certainly open to no 
destructive criticism. 

Electrical Ignition. By M. A. Copp. Pp. vii+164; 190 figs. 
London: E. & F. N. Spon. 6s. net. 


This hand-book on ignition for internal combustion engines 
contains such a wealth of practical detail, and shows so wide 
and general a knowledge of actual structures and their care 
and repair that it seems ungracious to offer any adverse 
criticism. While we note the modesty of the author's claims 
as to definitions, &c., in the Introduction, we feel bound to 
express regret that the confusion. between quantity and rate 
of flow which troubles the very lay mind " for which the 
book is written should be perpetuated on pages 1 and 93. 
Again, the distinction between k. Mr. of accumulators and 
the far more vital r.b. under load is marked by a suggestion 
that high resistance voltmeters are actually inferior for test- 
ing cells. 1 

The layman scarcely ever realises that the lower limit of 
1.8 should be measured with a voltmeter of the highest re- 
sistance possible, under normal conditions of load on the 
cell. There are other little points of theory which we think 
might have been more carefully dealt with, but we prefer 
to lay emphasis on the real excellence of the greater part 
of the book. There is scarcely a practical system or appliance 
of importance that is not described fully,.and the chapters 
on faults, remedies, and repairs are exactly what the average 
motorist requires. 
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23.859. “ Devices for regulating amplitudes and damping in sound 
apparatus.” Signal Ges. August 16th. (Germany, August 18th, 1919.) 

23,860. ' Frequency filters," British Thomson-Houstun Co., F. W. Carter 
and R. C. Clinker. August I6th. 

23.861. '' Radio-receivinit Systems," British Thomson-Houston Co. (General 
Electric Co.). Aupust l6th. 

93.863. '' Variable electrical condensers. J. Joseph and H. W. Sullivan. 
August loth. 

93,899. t Telephone, &e., circuits." 
Co.). August. 16th. 

23,906. permanent magnets for electric 
August 16th, (Germany, August 16th, 1919.) 

23,909. " Reversing direction of rotation of direct-current dy namo-electric 
machines.” R. Bosch Akt. Ges. August 16th. (Germany, August loth, 1919.) 
" Hoover Suction Sweeper Co. (H. E. Hoover). 


Western. Electric Co. (Western. Electric 


machines," D. J. Pickee. 


23,938. '* Electric motors. 
August 17th. 

33.961. '' Thermionic valves, &c." H. L. Crowther and W. Makow cer. 
August 17th. 

23.964. Raclic- receiving systems.’ 
Electric Co.). August If th. 

23.965. Electric. switches.“ British. Thomson-Houston Co. (General Elec- 
tric Co.). August 17th. l 

23,977. Ceriing-roses, cut-outs, connectors, &.“ H. B. Prentice, August 
Ith. 


* 


British Thomson-Houston Co. (General 


23,978. '' Electric switches." H. B. Prentice. August 17th. 
23,979. *'' Electric distribution of fuse boards, &c." H. B. Prentice. August 


th. 

24,011. “ Electrical transmission systems." A. M, Taylor. August 18th. 

24,018. “ Filament electric lamps. A. G. France. August 18th. 

24,024. ‘ Process of manufacturing insulators.” — P. J. H. Bernard. 
August 18th. 

24.029. Sparking plugs." W. A. Clark and Sphinx Manufacturing Co. 
August 18th. 


24,042. ‘ Electrical oscillatory circuits." W. J. Lyons and Sclective Signal 
Co. August 18th. 


24.046. Current-collecting trolley. J. Jassaud. 
August 21st, 1919.) . | a 

24,054. “ Signalling systems." Western Electric Co. August 18th. (United 
States, October 31st, 1919.) 

24.058. Devices for supplying and/or controlling electricity.” 
Angus. August 18th. : 

24.059. Electric generators.” H. J. Warner. August 18th. 

24,064. “ Machine for making lamp bulbs, &c." British Thomson-Houston 
Co. (General Electric Co.). August 18th. 

24,077. “ Lighting machines for cycles, motorcars, &c." R. Bosch Akt. 
Ges. August 18th. (Germany, September 22nd, 1919.) 

24,112. ''Sparking plugs." E. A. Albrigt. August 19th. 

24,162. ‘* Electrically-heated  hair-waving appliances." ` A. 
August 19th. . 

24.166. Electrolytic rectifiers.” R. W. 
August 19th. | 

24.198. Three-phase electric furnaces." D. Mauri. August 19th. 

24.210. Electrolysis of acetone solutions." E. F. Morris. August Weh, 

24,241. '' Electric switches." G. H. Brader. August 20th. 

24,243. '' Means of cooling electrodes." W. E. John. August Wth. 

24.253. “ Electrical circuit-breakers." W. B. Ensign and H. E. Wads- 
worth. August 20th. 


24,262. “ Electric motor- control.“ British Thomson-Houstun Co. (General 
Electric Co.). August 20th. 

24,263. Vibration apparatus for reception and production of sound waves.” 
Signal Ges. August 20th. (Germany, August 21st, 1919.) 

24,275. '' Regulating resistances.” Akt. Ges. Brown, Boveri et Cie. August 
20th. (Switzerland, August 26th, 1919.) 


24.278. Electrical transformers." British Electric Transformer Co. and 
J. Roothaan. August 20th. 


24.296. Electrical heater." H. Lipke. August 20th. 
24311. *'' Electric switches," F. Zuckschwerdt. August 20th. 


34,314. “ Galvanic batteries.” G. Oldham, J. Oldham, O. Oldham and 
Oldham & Son. August 20th. 


24,320. '' Electric batteries." A. C. Brown. August 2lst. 

24,238. '' Fuse-holders for electric car-liphting systems." C. A. Miller, 
F. J. Miller, and E. A. Saunders. August 2lst. 

24,329. '' Circuit arrangements for controlling automatic selector switches.” 
Automatic Telephone Manufacturing Co. and R. Mercer. August 2lst. 


24,356. '' Electric service lifts." E. R. Elliston. August 20th. 


24,360. ‘ Electric cut-out and theft preventing, devices for motor vehicles.” 
F. W. Andrews and W. J. Brough. August 2lst. 


August 18th. (France, 


A. R. 


M. Taddei. 


McClintock and D. McKinnon. 
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1918. 


10.289. fonic relays.” W. H, Eccles and F. W. Jordan. June 21st, 1918. 
(148,582.) 

1919. 

2.243. “ Signalling apparatus." — S. Oulianine. 
(148,586.) j 

2.584. Methods and apparatus for submarine signalling and detection.“ 
R. A. Fessenden. February lst, 1918. (148,582.) 

7.624. Mageto-electric generators." S. G. Brown. March 26th, 1919. 
(148,600.) 

7.727. Wooden stakes, posts, poles and the like for electrical and other 
purposes." H. Nobs. March 27th, 1918. (125,068.) 

9.536. '' Electro-mechanical propulsion and control of submersible vessels.’ 
N. H. Wood. April 15th, 1919. (148,605.) 

10,532. “ Transmitters for telephony." H. J. Round. April 28th, 1919. 
(Cognate application 26,374/19.) (148. 62.) 

10,857. Electrodes for use in electric welding." A. C. Hyde. May Ist, 
1919. (148, 646.) 

11.192. Electrical resistance controls for vehicles.“ Tilling-Stevens, Ltd., 
and A. H. Silcock. May 5th, 1919. (148,651.) 

11.916. Controlling means for controlling a series of electric motors.“ F. 
G. Warburton. May 12th, 1919. (148,655.) 

12,254. Electrical precipitation of particles from gases." D. K. Morris 
and F. H. Haviland., May löth, 1919. (148,659.) 

13.023. Manufacture of electric cables containing conductors conveying 
currents in parallel." Johnson & Phillips and D. A. S. Porteous. May 23rd, 
1919. (148,667 .) 

16.228. Electric transformers." II. 
(148, 679.) 

16,982. ** Device for measuring electrical resistance.” C. 
7th. 1919. (148,686.) 

18.517. Electric reactance coils or transformers."' 
ments, Ltd., and J. R. Beard. July 25th, 1919. (148.691.) 

18.806. Electric heating devices and methods of making the same.” 
British Thomson-Houston Co. (General Electric Co.). July 30th, 1919. 
(148.693. ) 

19,40. . Magneto-electric generators for use in connection with internal- 
combustion engines.“ G. P. Godfree. August 5th, 1919. (148,699.) 

21.327. Electric lamp holders, fitments, and the like.“ W. Preston. 
August 30th, 1919. (148,700.) ; 

23.623. Electro-magnetically-operated vibrators.” W. J. 
(Submarine Sipnal Co.). September 25th, 1919. (148,703) 

25,160. “ Machine switching telephone exchange systems." Western Elec- 
tric Co. and L. Polinkowsky. (May Ist, 1918.) (Divided application on 
7,09 18.) (148.708.) 

27.223. Portable electric lamps.“ J. Tweedie. 
(448.712) 


January 29th, 1919. 


L. Crowther, June 27th, 1919. 
E. Foster. july 


Electrical Improve- 


Mellersh-Jackson. 


November Sth, 1919. 


A920. 
4.470. Terminal connections for electric conductors." O. Imray (R. 
Bosch Akt. Ges) February 13th. I. (148.725) 
011.771. ©“ Method of making spirk-plug insulators.” 
(General Ceramics Cod April 24th, 1220 (145,231) 
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INDUSTRIAL PSYCHOLOGY. 


ONE of the less noted features of the British Association ' 
meeting at Cardiff this year was the great activity of the 
Psychological Sub-section of Section I (Physiology). We 
balieve it stood alone in meeting on both mornings and after- 
noons throughout the whole duration of the meeting, and 
that fact iteelf, together with the large attendance, demon- 


_ strates the development of the study of psychology during 


recent years. So important is psychology, as a subject, 
becoming that a determined attempt, which in all pro- 
bability will be successful, is being made to establish the 
psychological sub-section as a separate section, and this year’s 
meeting probably will see the end of this sub-section as 
such. Our particular interest, of course, lies in the con- 
sideration of industrial psychology, which received an 
enormous impetus during the war, although it may be 
doubted whether the new and young school of psychologists 
which has come into existence has yet got to work on what 
may be regarded as standardised lines. Of course, the 
psychological factors which come into play in the human 
being are so multifarious, and many of them perhaps 
‘unsuspected, that standardisation of this study in 
the ordinary acceptance of the term will always 
be out of the question, but when considering 
industrial psychology certain definite lines must of 
necessity be followed. The Sub-section devoted the whole 
of Friday, August 27th, to the study of industrial psychology 
from its many aspects, and although special consideration 
was not given to the electrical industry as such, yet the 
points of view put forward cover industry as a whole so 
completely that some attention can profitably be paid to 
them. There was, for instance, the question of the value 
of psychological testa for the determination of vocational 
fitness, which may be said generally to be recognised as 
desirable—at least by the psychologists ; and, there are, 
furthermore, many instances in practice where such methods 
are being adopted. Industrial psychology will inevitably 
force itself upon ua more and more in this country, not- 
withstanding that many students of it here have, to some 
extent, gone astray in their interpretation of the early work 
in America. That, however, is being gradually rectified by 
an increasing appreciation of the great difference between 
labour in America and labour in th‘s country. 

One would have thought it would have been the first task 
of the psychologist to detect that differentiation, but the 
neglect of this may, perhaps, be excused on the ground that 
the study of industrial psychology, which until recently 
went by the name of industrial management, has only 
lately been taken up in a serious manner by any body of 
workers here. As was truly pointed out in one of the 
papers, there are two streams of experimental activity in 
respect of industrial psychology, between which it might be 
desirable to distinguish. On the one hand, there has been 
the search for authentic teste for general intelligence in 
determining vocational fitness, and on the other there is the 
attempt made by F. W. Taylor—whose name will always 
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be associated with the expression “scientific management ” 
— and taken up by other organisers, to select workers for 
specific occupations not so much by virtue of their general 
all-round ability as for particular aptitudes they may 
possess, such as steadiness of hand, accuracy of movement, 
rapidity of reaction or quick recognition of sizes and shapes, 
which would facilitate their economical and effective 
adaptation to the demands of an industrial system based on 
the functioning of highly specialised activities. 

This representa the commercial application of the results 
of psychological study in its most elementary form, and makes 
no attempt at lifting the worker from out of his environ- 
ment. Indeed, it is charged with changing the worker 
from a human being into a machine. This possibility was 
quickly recognised in this country, and not the least 
quickly by labour itself: hence the odium which soon 
surrounded the term “scientific management," and the 
opposition which was manifested to any attempt to apply 
Taylor's methods here. The determining factor in this 
attitude was, of course, the great difference between labour 
here and in America. Labour in America is of a far more 
cosmopolitan character than it ever can be in Great Britain. 
In the Carnegie works before the war, for instance, we 
kaow that the labour available came from all parts of the 
world, and mostly from those disturbed European countries 
from which men were only too glad to escape. Roumanians, 
Poles and such like were to be found in large numbers, and 
they were necessarily a type of individual upon whom such 
systems as Taylor’s could be tried. It was the fault 
of the young men here who first practised as the advocates 
of scientific management that they failed to perceive this 
fundamental difference intype. That is now being rectified, 
however, and greater progress may be expected as the 
result. In the Ford works in America, we believe, the 
task of one individual is to screw the fastening on one 
particular wheel on one side of the finished car. Imagine 
the mentality of the person condemned to this monotonous 
task day in and day out! Organised labour in this country 
is too intelligent to tolerate that kind of thing, and we must 
adapt our methods to our environment. The newer line of 
thought is all in that direction. 

Another subject of great importance, and of practical and 
immediate interest, is that of industrial convalescence. 
It is probable that the general body of. people have never 
given thought to the absurd system under which a man who 
has been ill, and is getting better, has all National Health 
Insurance or sick club benefit stopped if he does so much as 
half-an-hour's work per day. A close study of the subject, 
however, has shown that convalescence is hastened by a 
gradual return to work, but the position at present is that a 
man must either remain at home until he is fully able to do 
a complete day's work again—a process which necessarily 
retards his recovery by reason of financial worries —or be 
must take the risk of going back to work before hic is really 
tit again, and suffering a relapse. The plea put forward 
by Prof. E. L. Collis that a change should be made in the 
system of payment for sick benefit, so that a man might 
return to work on the basis of a few hours a day at first, 
with a corresponding reduction in his sick pay benefit, has 
much to recommend it, if only in the interest of national 
output. 

A plea was also made for the establishment of a National 
Institute of Applied Psychology, to be administered by 
private fands. Such Institute, it was urged, would act as a 
clearing house for informaticn, and have a staff of 
psychologists who would be available to advise small firms 
that were not able to retain such officials on their 
staffs. We are not at all sure that the time is yet ripe for 
such a venture, although we do not doubt it will bave to 
come. There is a tremendous amount of preliminary work 
yet to be carried out in bringing the real value of indu-tiial 
psychology to the appreciation of those most concerned, for 
it cannot be gainsaid that in some quarters it is not taken 
seriously. Nevertheless, we feel that the British Assccia- 
tion meeting of 1920 marks an epoch in the development 
of psychological study in general and industrial psychology 
in particular, and it is a matter to which all employers of 
labour will do well to pay greater attention thun they 
generally have done in the past. 


THE SKILLED LABOUR POSITION. 


THE position with regard to skilled labour in this country 
is liable to be affected by the increasing tendency in the 
Colonies towards the manufacture on the spot of many 
goods hitherto imported. "That tendency was beginning 
to show itself to an appreciable degree in the decade 
preceding the war, but during the past few years it has, of 
course, become pronounced. The result is that in order to 
maintain the standard of manufacturing progress, quite a 
mass of skilled labour is required, and in Australia the 
position has become 80 acute that one expedient proposed is 
the insertion of advertisements in British newspapers 
offering tempting terms to skilled men who are willing to go 
to Australia. The situation, however, is by no means a 
straightforward one for employers to handle, because there 
is, in fact, a shortage of skilled labour practically through- 
out the world, for two reasons. In the first place, the war 
prevented the normal flow of young men into the ranks 
of the skilled trades, and, secondly, Trade Unions 
imposed restrictions with regard to the number of 
apprentices. The cumulative effect of these two causes bas 
created, apparently, an extremely serious condition of 
affairs in Australia, where the apprenticeship question has 
been handled very drastically by the Unions. At the same 
time the Unions are also opposed to any extension of 
methods of dilution, and engineering works managers are 
at their wite’ end to know how to meet the situation. 

The iron trade section of the Victorian Chamber of Manu- 
factures is said to have taken in hand the question of the 
extension of the apprenticeship system with a view to increasing 
the number of apprentices to each journeyman, but that in 
itself, although essential when looking to future needs, can 
have no bearing upon the present urgent necessity for more 
skilled labour. Some employers in Australia are inclined 
to take what might seem to be the line of least resistance at 
the moment, and endeavour to import skilled labour from 
other parts of the world, with a preference for Britishers, as 
a means of helping them out of their difficulties. The Trade 
Unions in Australia, however, are at least as strong as they 
are here, and it is perhaps with a view to meeting their 
opposition that the proviso is added that such skilled 
labour importation shall be stopped when the present 
shortage is relieved. We, on our part, of course, cannot 
spare our skilled labour for the simple reason that there is 
more than enough work for all, and it is necessary to retain 
our artisans if we are to rebuild our trade. We, too, are 
suffering from a shortage of skilled labour from the reasons 
already pointed out, and our troubles as regards the appren- 
ticeship question and dilution are not less acute than they 
are in Australia. No country can hope to solve, labour 
problems of this character by the simple expedient of 
“ poaching ” upon the preserves of other countries — even 
within the Empire—in the manner which some Australian 
manufacturing and repair engineers appear to advocate. 

The supply of sufficient skilled labour in any country is a 
national question, and can only te solved, in the present 
position of Trade Unionism, by harmonious working between 
employers and the Unions. Whilst we doubt very much 
whether Trade Unionists in Australia, having already 
restricted the number of apprentices, would agree to the 
importation of fully-fledged skilled labour from other 
countries, it will be the duty of our employers—speaking 
only for Great Britain—to endeavour to counteract any such 
attempts. At the same time, we do not think any efforts 
to induce skilled labour to leave this country at the present 
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moment for Australia would meet with any great success. 
A few malcontents would doubtless go—and we can spare 
them — but with plenty of work for all those who are willing 
to do it, and high wages, any offers from other parts of the 
world would have to be particularly seductive to tempt 
any great number of skilled workers out of the country. 
On the other hand, they could hardly be above Australian 
Trade Union rates. On the whole, we think the Australian 
engineers will have to set about putting their house in 
order on recognised, and not on what might almost 


be called panic, lines. For instance, the present limitations : 


as to apprentices are the result of negotiations between the 
Government, the employers, and the employés, and they 
provide, to quote two examples, for two apprentices to every 
five journeymen in the general engineering trade, and two 
apprentices to each journeyman in the case of armature 
winding. Apparently, therefore, the machinery exists for 
endeavouring to add to the number of apprentices in order 
to inake up some of the lost ground. — In another direction 
a greatdeal could be done. Australia, in spite of being, in 
comparison with Great Britain, a new country, has, toa 
large extent, developed its manufacturing activities on 
haphazard lines. Many of the present manufacturing 
concerns have developed out of repair shops, and manu- 
facturing inefficiency has inevitably followed the attempt to 
turn out many different products. Specialisation has not 
heen strongly resorted to; if it were, it would result 
in the amount of skilled labour available being put to far 
more effective use. In this country, it has long been 
recognised that repair work and manufacture must be kept 
entirely separate. As we have said, the skilled labour 
problem js acute all over the world, and any immediate 
alleviation seems out of the question, except, perhaps, by 
way of dilution, which again brings in the question of 
harmonious working between employers and workmen. 


WHILST we are publishing elsewhere a 
condensed account of Major Rich's ex- 
haustive report on the highly-developed 
electrical system laid down by the German 
military authorities iu the occupied regions of France, our 
esteemed contemporary, the Revue Générale de / Electricité, 
has just printed the text of a law authorising the establish- 
ment by the State of a network of high-pressure electrical 
transmission lines in the same areas, which we are now 
happy to describe as the liberated regions. The purpose is 
to connect with maius at a pressure of 120,000 volts the 
great power stations which already exist or are projected, in 
order to enable them to co-operate in case of need. Owing 
to the extreme urgency of the works for the reconstitution 
of the devastated areas, they have been commenced in 
advance of legal authorisation ; up to the end of July, 
37 million francs had already been expended, and the whole 
outlay will amount to 135 millions, of which 40 millions 
have been allocated to the Budget of 1919 and 70 millions 
to that of 1920, 

In the courseof the discussion in the Senate, on July 31st, 
à representative of the Department of Mines and Water 
Powers stated that this interconnection scheme was not 
limited to the northern areas; it was to extend to the 
whole of France, like the canals and railways. Technical 
difficulties due to the existence of different systems of 
Supply, economic difficulties arising out of the fears of 
n interests, would be encountered, which were absent 

rom the liberated regions, where so many installations had 
n destroyed that the administration had a clean sheet to 
Work on. The mining area of the north offered a copious 
n of energy, which would be connected to the network 
ili RES fed by blast-furnace gas, and, above all, by 
ul WW uu to the Paris area, so that mutual aid 
on ie s i in case of emergency. Only by carrying 
9 as scheme would it be possible to utilise 
-grade fuel at the mines for the supply of electricity to 
aris, to distribute the 9 million H.P. obtainable frou 


High-Pressure 
Transmission 
in Fraace, 


water power, and to apply efficiently all the sources of 
energy at the nation’s disposal, so as to make good the 
deficiency which compelled France to purchase annually 
15 million tons of foreign coal at heavy cost. 

It seems to us that we have much to learn from France. 
Crushed as she is with a burden of debt, and the onerous 
necessity of reconstituting the areas turned into a desert by 
the devastating Huns, with clear vision she sees that the 
supply of energy “à bon marché" is the key to recon- 
struction and to the restoration of prosperity and stability ; 
and she does not hesitate to incur an outlay of 135,000,000 
francs for the attainment of that end—say, at tbe present 
rate of exchange, £3,000,000. She, also, her national 
Scheme, and she does not propose to starve it. Here, 
on the other hand, we have a scheme, but no 
funds ; we boggle at a transmission of 30 miles, and 
shudder at the thought of 50,000 volts overhead—so 
dangerous, you know! We would not dream of linking 
London to the nearest coal-field—Lord Moulton says some- 
one might cut the mains (gas mains, of course, are immune). 
We must not let companies do the work, lest they make 
a profit; we won't let the State do it, for we know it would 
make a heavy loss; the municipalities say they will do all 
that is wanted if someone else will find the money. The 
House of Lords says the State is not going to foot the bill, 
so the Government dare not proceed with the financial 
clauses omitted from the 1919 Act. : 

What fools we are! Truly, we have the Government 
that we deserve. They do these things vastly better in 
France. 


COMPANIES—that is, the smaller com- 
Small panies, which have a difficulty just at 


5 present in providing themselves with 
Supply. adequate capital - view sometimes with 


uneasiness the statutory provisions under 
which supply can be demanded for premises off the route of 
the distributing mains. The additional capital outlay 
required is, in such cases, a matter for serious consideration, 
mitigated but very little by the statutory allowance of 
20 per cent. per annum on the outlay as a minimum 
payment for the supply taken. But the conditions under 
which this obligation is placed on undertakings are such 
that an undertaking could, if it so elected, choke off any 
applicant. It can, firet of all, require ‘security for the 
payment of all moneys to be thus due to it for the first two 
years. Also the clause (Sec. 27 — Electric Lighting Clauses 
Act, 1899) only applies to occupiers of premises within 
50 yards of any disíributing main. Moreover, the 
occupier can be made to pay for all the service line beyond 
20 yd., and for all the line in the occupier’s own grounds. 
So the extreme liability is only the cost of 20 yd. of service 
line. 

As regards the previous sections 24 and 25, where six 
occupiers can requisition mains to be laid down a new street, 
the undertakers have a right of appeal to the Board of Trade 
(now to the Ministry of Transport), which can quash the 
requisition, or vary the terms or conditions on which the 
supply mains are to be laid. Such right of appeal is now of 
enhanced value, seeing that it must be considered by the 
Electricity Commissioners, who, in quite a special sense, are 
entrusted with the welfare of the industry, and who may 
be relied upon to be sympathetic where a good case is made 
out. Altogether, therefore, compulsory supply is suflici- 
ently hedged about with conditions to be a not too serious 
menace from the point of view of the amount of capital 
involved. 

The foregoing applies, of course, to all undertakings work- 
ing under orders made subsequently to 1899. Those under 
very early orders and prior to that date do not come under 
these conditions except in so far as they may be embodied 
in any way in their individual orders, the Act of 1899 not 
being a “General” Act, 
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THE DALMARNOCK POWER STATION, GLASGOW. 


Tue two earliest electric power stations in Glasgow 
were erected in Miller and John Streets in 1890. At 
that time the economic position of the industry was 
very doubtful, but the demand increased until it became 
necessary to erect another station to displace the first 
two, and the third station was erected in Waterloo Street 
in 1893. The only advantage presented by this site 
was its proximity to the load, but the disadvantages 
of extremely low efficiency and the difficulty of handling 
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Fia. I. PLAN or DALMARNOCK POWER STATION, GLASGOW. 


the fuel supply and ashes far outweighed it, and soon 
made it evident that a further step must be taken. Ac- 
cordingly the Port-Dundas and St. Andrew's Cross sta- 
tions were erected and equipped with reciprocating 
plant in the period 1900-1904. Later the stations were 
equipped with turbo-alternator plant, which supplied 
three-phase current to sub-stations, in which it was 
converted to p.c. for general use. The stations at 
Port-Dundas and St. Andrew’s Cross could readily ob- 
tain fuel supplies and dispose of ashes, and a fair supply 
of cooling water for condensing purposes was available. 
At that time the annual output of the Corporation Elec- 
tricity Department was about 17 million units, with 
a maximum load on the stations of nearly 13,000 Kw., 
the installed plant capacity being slightly under that 
figure, and the. power applied for equalling over 
25,000 kw. ‘The increase in the load throughout the 
city continued, and in ten years’ time both stations 
were nearly at the economical limit of their capacities, 
but extensions were impracticable owing principally to 
lack of adequate supplies of water for condensing pur- 
poses. In 1914 the annual output reached nearly 
92 million units, the maximum load on the undertaking 
having risen to just under 40,000 Kw., with the plant 
capacity equalling about 55,000 KW., and the power 
applied for standing at 90,000 Kw. In 1912. on 
the advice of Mr. W. W. Lackie, then engineer and 
manager of the electricity department, the Electricity 
Committee recommended the Corporation to procure 
another site where an abundant supply of condensing 
water would be available, and to erect a new station. 
A site, 134 acres in extent, was accordingly purchased 
for the Dalmarnock power station. The south 


E. 


boundary of the site is the river Clyde, and the advan- 
tages of the site are apparent. There is an abundant 
supply of cold water for the condensers, coal supplies 
come direct by rail, and the distance from the load + 
centre is not excessive. The ultimate electrical load on 
this site is to be 200,000 kw. The station, of which some 
preliminary details together with a plan have already 
been published in our columns,* is being constructed in 
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Fia. 2.—Layout or TunBmE Room. * 


two sections, each main section comprising a turbine 
house, two boiler houses, and a switch House. Figs. 
1, 2, and 3 show the ground plan and lay-out of Nos. ! 
and 2 turbo-alternator sets. The first section of the 
station, which comprises a coal store and coal-convey- 
ing plant, a workshop, two boiler rooms, turbine room, 
switch house, control room, and æ sub-station, is now 
approaching completion. | 


In view of the necessity for sound foundations, 
although the sub-soil was suitable for supporting heavy 
buildings, a 5-ft. thick concrete raft was laid over the 
whole area. The original plans were for steel buildings, 
but these had to be discarded during the war, and re- 
inforced concrete was substituted; the drawings for 
the concrete work were prepared by the Considere Con- 
struction Co., Ltd. Fig. 4 is an outside vie the 
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station from the south, and shows the condensing water 
inlet. The cooling water supply from the river passes 
through the main sluice gates to specially-designed 
screening plant, fig. 7, which removes as much as pos- 
sible of the suspended matter. After use the water is 


returned to the river below the intake. 
The first portion of the station to be completed was 


The boiler house is a three-story building; the ground 
floor accommodates the forced-draught fans, their driv- 
ing motors, and the ash removal hoppers. The first 
floor is the firing level, fig. 11, and the top floor houses 
the induced-draught plant, economisers, coal silos, and 
hot wells. Each boiler room contains eight Babcock 
and Wilcox water-tube marine-type boilers, arranged 


Fia. 4.— STATION BUILDINGS FROM THE SOUTH. 


the coal-handling section. The coal is delivered direct 


from the mines by rail, and at Dalmarnock sidings each : 


truck passes over a weigh-bridge to a tipping platform. 
The truck is then emptied into a filler pit by an electri- 
cally-operated ram (the coal can be crushed if necessary), 
from whence it passes by means of a bucket conveyor to 


FiG. 5.— Coll, TRANSPORTER. 


Fia. 6.—Asu TUNNEL. 


in two rows of four on each side of the room. Each 
boiler has three chain-grate stokers, a superheater, and 
an economiser. The normal evaporation of each boiler 
is 50,000 lb. per hour; its heating surface, 6,948 sq. ft., 
and grate area, 273 sq. ft.; complete weight without 
water, 122 tons; water evaporated per lb. of coal of 


Fia. 8.—-BucketT AND TRAY 
CoaL CONVEYORS. 


Fic. 7.—CiRCULATING WATER 
SCREENS. 


a distributing centre, from which other conveyors de- 
liver it to the boiler-house silos or to the coal store. as 
required. A travelling gantry with a grab and bucket 
conveyor is provided for handling the contents of the 
coal store. The capacity of the plant is 100 tons per 
hour, and the illustrations, figs. 5, 8, and 9, give a gene- 


Kia. 9.—Boi.er House Tray 


FiG. 10.—A _ 15,000-Kw. 
METROPOLITAN- VICKERS TURBINE 
IN COURSE OF ERECTION, 


CONVEYOR. 


10,500 u. Tu. u., 8.65 Ib.; efficiency at full load, 80 per 
cent.; the feed-water temperature being 150 deg. F. at 
the economiser inlet. The heating surface of each super- 
heater is 2,452 sq. ft., and that of each Green econo- 
miser, 5,155 sq. ft. Each forced-draught fan, by Messrs. 
Davidson & Co., Ltd., is driven by a 35-n.n.r. B. T. II. 


Fic. 11.—No. 1 BoirkER Fia. 12.— MinRRLEES-W ATSON 
CONDENSING PLANT. 


Houser. 


ral idea of the equipment, which was supplied by Messrs. 
Babcock & Wilcox, Ltd. The ashes fall from the boilers 
into hoppers, fig. 6, and can be taken direct from the 
latter by trucks, but Babcock & Wilcox suction ash 
plant is being installed as the better method of removal. 


Fia. 13.—AvUXILIARY 
'l'URBO-GENERATOR. 


motor, and each induced-draught fan by a 125- 
n. H.P. motor. Working under forced and induced 
draught the maximum output of each boiler is 62,000 Ib. 
of steam per hour, the final steam conditions being 275 
lb. pressure per sq. in. (gauge), with 700 deg. F. total 
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temperature; with induced draught only the output is 
50,000 lb. per hour. Three boilers suffice to supply 
steam for one turbine, and the coal silos are of sufficient 
capacity to maintain the supply for about 20 hours, in 
the event of the stoppage of the conveyors. One of the 
chimneys, all of which are of steel, is provided for each 
pair of boilers, thus giving four per section of the 
boiler house; in the second boiler house each chimney 


Fic. 1l4.—INTERIOR OF TURBO-GENERATOR Room. 


has a grit and dust settling chamber at its base. The 
feed pumps are housed separately, and each pump room 
contains two pumps, one of which is steam driven, and 
the other electrically driven. The pumps were supplied 
by Messrs. G. & J. Weir, Ltd., Holden & Brook, Ltd., 
and the British Electric 
Plant Co., Ltd., and each 
has a capacity of 200,000 
lb. of water per hour. 
Every effort has been 
made to secure economical 
working by the provision 
of measuring instru- 
ments; the equipment of 
each boiler includes auto- 
matic coal-weighing ma- 
chines, steam-flow meters, 
thermometers, pressure 
and draught gauges, and 
a CO, indicator. 

The first turbine room, 
fig. 14, will contain five 
turbo-alternator sets; the 
maximum continuous out- 
put of each machine is 
18,750 Kw., but the most 
economical load is 15,000 
Kw. ‘The first machine is 
of Messrs. Fraser and 
Chalmers’ manufacture, 
the second and third are 
being supplied by the 
Metropolitan - Vickers 
Electrical Co., Ltd., fig. 
10, and the fourth and 
fifth by the English Electric Co., Ltd. At 
the point of maximum efficiency the steam 
consumption of the sets is guaranteed not to 
exceed 10 lb. per Kw.-hour, the steam being supplied 
at 250 lb. pressure per sq. in., and a temperature of 
700 deg. F. with a vacuum of 29.1 in. of mercury 
when the barometer indicates 30 in. The steam con- 
sumptions at loads of 18,750, 11,250, and 7,500 KW. are 


respectively 10.1, 10.5, and 11.3 lb. per kw.-hour. The 
weight of the heaviest portion of a set, viz., the alter- 
nator rotor, is 108 tons. 

Each turbine discharges its steam into a condenser 
having a cooling surface of 26,000 sq. ft., the quantity 
of circulating water being 225,000 lb. per minute with 
an average velocity of 4.9 ft. per sec. The guaranteed 
vacua with varying inlet temperature of circulating 
water between 40 and 70 
deg. F. and constant 
steam flow of 160,000 lb. 
per hour are 29.32 to 
28.5 in. The first and 
fifth condensers were sup- 
plied by the Mirrlees- 
Watson Co., Ltd., the 
second and third by the 
Metropolitan - Vickers 
Electrical Co., Ltd., and 
the fourth by the English 
Electric Co., Ltd. The 
circulating pumps, by 
Messrs. Drysdale & Co, 
Ltd., are capable of pass- 
ing 22,500 gallons of 
water per minute 
through each condenser, 
tig. 12; the circulating 
pumps and air and con- 
densate pumps are driven 
respectively by 270- 
B.H.P., 290-B.H.P., and 
155-B. H. P., 730-R. P. M., 
three-phase induction. 
motors operating at 400 
volts and 25 cycles. The 
air pumps are capable of 
extracting 60 lb. of air 
per hour, and each set is provided with a stand-by svs- 
tem. "The condensate is pumped from each condenser 
through a Lea recorder, and thence passes through a 
feed-water heater to the hot wells. The air filters were 
supplied by Messrs. Heenan & Froude, Ltd. 


Fia. 15.—REYROLLE 20,000-voLT SWITCH-GEAR. 


Two 500-K.v.A. geared turbo-alternator sets, fig. 15, 
the turbines running at a speed of 3,500 R. P. u., and 
geared to 440-volt, 25-cycle, 3-phase, 750-R. P. u. alter- 
nators, are provided for operating auxiliary plant at 
the station under special conditions, but normally the 
auxiliaries will be supplied from the sub-station, or 
from the special auxiliary windings on the step-up 


transformers, 
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A 75-ton crane spans the turbine room, fig. 14, and 
a second one of the same size is installed in the work- 
shop, so that it is a comparatively easy matter to move 
the heaviest parts of the machines installed into or out 
of the buildings. All crane motors are of the induction 
type, with wound rotors. 

The first three main alternators are being supplied by 
the Metropolitan-Vickers Electrical Co., Ltd., and the 
fourth and fifth machines by the English Electric Co., 
Ltd. Each main alternator has a maximum continuous 
output of 23,400 k. v. A. at 6,500 volts, and runs at a 
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Fig. 16.—CoNwNTROL Room, 


speed of 1,500 r.pr.. The machines are of the most ro- 
bust construction, and have been specially designed with 
a view to withstanding the severe stresses they may be 
called upon to bear. The rotors are all of the cylindrical 
type, and are built from solid forgings. Each machine 
has its own exciter mounted on the alternator shaft. 
The pressure rise, when maximum continuous output 
at 0.8 lagging power factor is switched off, is 45 per 
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formers, which are forced oil-cooled with an external 
water cooler. The transformer voltage ratio is 6,500 
delta to 20,000 star; impedance voltage, 6 per cent. ; 


copper loss at maximum continuous output, 67.5 KW.; 


iron loss per phase, 22 KW.; efficiency at maximum con- 
tinuous output, 98.72 per cent.; weight of complete 
transformer, 28 tons. The quantity of oil used per 
transformer is 1,700 gallons, and the cooling water 
3x80 gallons per minute. The cooling-water pump 
is driven by a 10-H.P. motor running at 1,440 R. P. u. 
The transformers have no features of note except their 
size, 7,800 Kk. v. A., and a 
third winding for supply- 
ing the auxiliary ma- 
chinery at 440 volts. 

All switchgear is of the 
ironclad  20,000-volt 
tvpe; no live parts are 
exposed, and the esti- 
mated rupturing capacity 
of each switch is 
1,500,000 K. v. A. 

The switchgear, fig. 15, 
is of very novel design, 
and is worthy of special 
attention. All of it was 
designed and supplied by 
Messrs. A, Reyrolle & Co., 
Ltd. In place of the con- 
ventional concrete - cell 
work, ironclad construc- 
tion is used throughout, 
and every effort has been 
made to ensure that the 
switches will be as safe 
and satisfactory as any 
other part of the system. 
This condition can hardly 
be said to have been ful- 
filled in the past, but it is 
hoped that this design 
will remedy the defects of the apparatus ordinarily 
used, and special precautions have been taken to ensure 
that the danger to operators will be reduced to a mini- 
mum. All the switches are operated from the control 
room, fig. 16, in which the electrical measuring instru- 
ments and signalling devices are situated. 

The first section of the switch house contains five 
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The last important building of 
the power station is the switch 
house and control room, fig. 16, in which are housed 
the step-up transformers, by the Metropolitan-Vickers 
Electrical Co., Ltd., and the switehes and control 
apparatus for all the machines and feeders. The 


main generator and  split-conductor feeder con- 
nections are shown diagrammatically in figs. 17 
and 18. The working pressure on the busbars is 


20,000 volts. Each alternator is directly connected to 
a bank of three single-phase delta-star connected trans- 


Fics. 17 AND 18.— MAIN GENERATOR AND SPLIT-CONDUCTOR FEEDER PROTECTION. 


alternator switches, 18 feeder switches, two coupling 
and two sectionalising switches. 

A large 250-volt battery, consisting of 125 cells, hav- 
ing a capacity of 3,000 amp.-hours at a discharge rate 
of 300 amperes for ten hours, supplied by the Premier 
Accumulator Co., Ltd., is placed in the basement of 
the switch house. The battery will be used for the excita- 
tion of the main turbo-alternator exciter fields, the 
switch house travelling crane, and emergency station 
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lighting. Two 100-volt batteries, each consisting of 
55 cells, having a capacity of 250 ampere-hours at a 
one hour rating of discharge, have been installed below 
the control room for the operation of the main switch- 
gear controls and telegraphs. These batteries are in- 
tended to be used alternately. 

The charging of all the batteries will be performed by 
duplicate motor generators, supplied by the Electric 
Construction Co., Ltd., each consisting of a 440-volt 
induction motor coupled to a p.c. generator, giving 650 
amperes at 225 to 32D volts, and another giving 100 
amperes at 75 to 150 volts. The switchboard is by 
Messrs. Kelvin, Bottomley & Baird, Ltd. 

The neutral point of the 20,000-volt system will be 
earthed through a resistance capable of passing 500 
amps. at 11,500 volts; a water resistance will be used 
for this purpose, in the first instance at least. The 
neutral point of each alternator will also be earthed 
through a resistance, the exaet form of which has not 
yet been definitely decided on; this resistance will pass 
1,500 amps. at 3,800 volts. 

The electrical energy will be transmitted from Dal- 
marnock power station at 20,000 volts to various sub- 
stations, where it will be transformed by step-down 
transformers, supplied by Messrs. Ferranti, Ltd., the 
British Electric Transformer Co., Ltd., and the Metro- 
politan-Vickers Electrical Co., Ltd., to 6,000 volts to 
supply the existing E.H.T. mains. Transformation to 
440 volts for a.c. distribution and conversion to D.C. at 
500 volts would provide for L.T. supplies. The 20,000- 
volt cables manufactured by Messrs. Callender's Cable 
and Construction Co., Ltd., and W. T. Glover & Co., 
Ltd., are of the 3-core split-conductor and 6-core types, 
and are controlled by the Merz-Hunter system of protec- 
tion. A twelve-pair air-spaced telephone cable is laid 
with each feeder for signalling and telephone purposes. 
At the distributing centres banks of 1, 875-k. v. A., single- 
phase (three in a group), step-down transformers, 
20,000 to 6,500 volts, are installed. Switchgear of the 
ironclad type is provided on both 20,000- and 6,500-volt 
sides. The distributing centres will be interconnected 
by 20,000-volt feeders. 

The laying, jointing, and connecting-up of the system 
of distribution has been carried out with direct labour 
by the Corporation Electricity Department. The design 
of the station and the working-out of all the details of 
construction was accomplished by the department's own 
staff, to whom very great credit is due. 

. Messrs, Merz & McLellan, consulting engineers, acted 
in an advisory capacity. On the appointment of Mr. 
W. W. Lackie to be one of His Majesty's Commissioners 
, under the Electricity (Supply) Act, 1919, Mr. R. B. 
Mitchell became the engineer and manager of the depart- 
ment, some idea of the magnitude of which will be 
gathered from the fact that. in 1920 the output of the 
undertaking is expected to reach a total of nearly 180 
million units, which figure was exceeded in 1918. In 
1919 the maximum plant capacity of the undertaking 
was approximately 67,000 kw. with a maximum load 
of about 65,000 kw., and the connected load reached 
nearly 160,000 kw. 


Tuk power station, erected in the Eastern district. of 
the city, was formally inaugurated and inspected 
on September 2nd, a large company, including 
engineers from all parts of the country, being present. 
The ceremony was performed by ex.Bailie Kennedy, 
convener of the Electricity Committee, and ex- 
Bathe Sadler, the sub-convener, the former turning on 
the steam to one of the turbo-alternator sets, while the 
latter closed the excitation switch and brought the pres- 
sure up to 20,000 volts. At the subsequent luncheon, 
Lord Provost Stewart presiding, Councillor Bruce 
Lindsay, convener of the Electricity Committee of the 
Edinburgh Town Council, proposed ** The Corporation 
of Glasgow.“ and expressed satisfaction with the man- 
ner in which the city had met the increased demands for 
electricity at a cheap rate. In Edinburgh they were 


building a new power station, but had been delayed by 
the Ministry of Munitions during the war. Ultimately 
the Glasgow Electricity Department would have a capa- 
city of 200,000 kw., and they in Edinburgh would have 
something under half of that. He understood, however, 
that the price of electricity in Edinburgh was lower than 
that in Glasgow, and for that the '' Capital" was en- 
titled to some little credit. 

Lord Provost Stewart, in acknowledgment, said that 
what they had seen at Dalmarnock must have convinced 
them that the Corporation was determined to do its 
utmost to ensure that electrical power would not be lack- 
ing to supply the needs of a great industrial community. 
The history of the Electricity Department was a record 
of progress throughout. In the first year's working, 
that of 1893, it had produced 408,590 units for 108 con- 
sumers. Last year they had increased the output to 
over 174,000,000 units, while the number of consumers 
had reached 43,000. When he was convener of the Elec- 
tricity Committee in 1906 the capital of the department 
was £1,800,000; now it was nearly £4,500,000. — The 
revenue was then £245,000; now it was not far short of 
£1,000,000. In the same period the output had been 
increased by over 400 per cent. They would not claim 
that this success was due to their own administration or 
refuse to admit that much of it had been effected by their 
highly capable staff. 

Mr. J. Train, of Messrs. Train & Taylor, building 
contractors, proposed The Electricity Committee.“ 
and ex-Bailie Kennedy, in reply, explained that the 
excavations for the station had been made in 1914, but 
it was not till 1917 that building was really begun, and 
even then the Government put a restraining hand on 
them. 

Ex-Bailie Sadler submitted The Contractors, and 
pointed out that the contractors had received up to the 
present about .£1,250,000, and that by the time the 
work was finished they would have received over 
£2,000,000. The committee hoped that before the winter 
was over the contractor who was setting up the second 
turbo-alternator would have conipleted the work [one set 
is already in commission and two others are under con- 
struction]. Glasgow would then be free from any troubles 
in the way of electricity supply. Mr. A. M'Kinstay 
(Metropolitan-Vickers Electrical Co., Ltd.), who replied, 
congratulated the Corporation on being the first to coin— 
plete what was now generally termed a “ super-power 
station," and asked Messrs. Kennedy & Sadler to accept 
on behalf of the contractors a silver tray and tea service 
euch. The health of the engineer and manager was 
proposed by Mr. H. W. Bewsher, manager for Scotland 
for Messrs. Babeock & Wilcox, Ltd., and Mr. R. B. 
Mitchell. replied. 


Precision Galvanometer for Thermo-Electric Measure- 
ments.—A new principle has been developed hy Messrs. T. R. 
Harrison and P. D. Foote whereby an ordinary millivolt- 
meter may be converted into an instrument in which the 
usual errors arising from variable line resistance are eliminated. 
According to a paper in the Journal of the A. I. E. E., the 
instrument measures true EF.M.F. in a simple circuit or, if 
connected across a resistance or network through which eur- 
rent flows, it indicates the potential drop which would have 
existed had the instrument not been connected. Although it 
operates as a potentiometer in this respect, the instrument docs 
not require a standard cell or an auxiliary battery. The only 
E.M.F. employed is that of the source measured. There is no 
loss in. precision of setting results; in fact, the adjustments 
may be made to ten times the scale accuracy. Various wiring 
diagrams and methods are discussed for building instruments 
of zero temperature coefficient and proper damping. A new 
deflection potentiometer is described which offers considerable 
advantages over the ordinary type for small E.M.F.'8 in a 
circuit of variable resistance. Although the instrument was 
designed for pyrometric work, its usefulness is not confined 
to this field. It may be used as a galvanometer with an ordi- 
nary potentiometer, and then forms a deflection potentiometer 
which requires no compensation other than that provided bv 
the indicator. The compensated millivoltmeter mav be used 
in multiple installations of thermocouples having different line 
resistances, as many resistances being used as there are thermo- 
couples. Other applications are discussed in. the paper, and 
the theory of compensation and damping, &e., is fully con- 
sidered.— Technical. Review. 
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THE MACHINE-TOOL AND ENGINEERING EXHIBITION, 


(Continued from page 297.) 


Since the first instalment of our review of the Exhibition 
appeared last week, many of our readers will have visited 
Olympia themselves and have seen all there is to be seen. 
For the benefit of those who have not yet had the oppor- 
tunity of inspecting the display of up-to-date machinery 
that is on view, it may be explained that, apart from the 
general excellence of the machine tools shown, the Exhi- 
bition is of interest from the electrical point of view. 

Although only about 20 standa out of the total of nearly 
200 can be described as exhibiting electrical apparatus, 
which incidentally. is mostly already familiar, the machine 
tools themselves are noteworthy from: the point of view of 
electrical driving. A large number of the machines on view 
are to be seen actually working, a good policy, as there is 
nothing like actual demonstration for convincing the 
Visitor. | | | 

For exhibition purposes, clectric. motors and switchgear, 
supplied by a variety of well-known manufacturers, are used 
exclusively for driving the tool&; But an inspection of the 
exhibits at once conveys the impression that a large 
majority, if not quite all, the machines are adapted to elec- 
trical driving for normal operation, and those that are not 
can with little difficulty be converted. 

Three methods have been adopted for speed reduction 
between the electric driving motor and the machine itself, 
for which purpose either gears, chains, or belts are used. "In 
general it would appear that the last-named method is only 
employed in the case of what might be termed the smaller 
machines, all the larger ones having individual motors from 
which the power is transmitted by means of gears or chains. 

Before continuing our brief, review of the electrical or 
allied exhibite, it may be mentioned that during the three 
weeks in which the Exhibition will remain open, a number 
of conferences has been arranged to take place at Olympia 
On the 21st inst. the Industrial League and Council has 
arranged a conference of employers and employed, and on 
the 22nd inst. an Industrial “ Safety First” Convention, 
under the auspices of the Home Office and the British 
Industrial Safety First" Association, will be held, in con- 
nection with which Mr. Leon Gaster, secretary of the 
Illuminating Engineering Society, will speak on the subject 
of ** Lighting as an Aid to Safety.” 

The Exhibition was opened last Friday evening for the 
purpose of a private inspection, which was followed by the 
inaugural banquet, at which Sir Alfred Herbert, K.B.E., 
president of the Machine Tool Trades Association, presided. 

It was explained that the Ministry of Transport had 
made possible the holding of the Exhibition by facilitating 
the transport of exhibits both by road and rail, the railway 
companies having refused in many instances to transport 
the machinery. It was also suggested that the Ministry 
might cause excursiOn trains to be run becween the northern 
industrial centres and London, so as to encourage and 
attract visitors to the Exhibition. 

THE TECHNICAL COLLEGE, Loughborough.—This well-known 
institution, which provides technical training facilities in elec- 
trical, mechanical, and automobile engineering, chemical technology, 
pure science, com law, and economics and the arts, has 
accommodation for 1,000 students, the present enrolment being 
1,100. . Ita, machine-tool equipment consista of 500 pieces of 
modern single-purpose and automatic machinery. The whole of 
the exhibits on the stand of the College are the producta of the 
students in the engineering departments, and consist of limit 
gauges, a physical balance and component parts, parta of hosiery 
machines and various components, in addition to a number of 
instrumenta, Xo. l l = 
x Tae INTEGRAL OXYGEN Co., LTD., London, exhibits component 
parts of an improved electrolytic generator of integral unit, or 
cell type, which is claimed to set a new standard of quality and 
per formanos in oxy-hydrogen generating apparatus; the I. O. OC.“ 
system and plant was described and illustrated in our issues of 
. August 1st and 8th, 1919, and is compact and efficient ; the claims 


made for it include flexibility of operation, and the production of 
the maximum volume of gases of a high degree of purity at a 
minimum. cost. 

Messrs. BRAMPTON BROS., LTD., Birmingham, exhibit inverted- 
tooth, roller and compound-roller types of driving chains, as used 
for the transmission of power, also chain wheels and chain-whee 
cutters. Inverted-tooth type chains are employed extensively for 
high-speed transmissions, such as line-shaft drives, machine-too 
transmissions, &o., whilet roller chains are used for light and heavy 
drives of medium and low speeds. Each type of chain is suited 
for work of a specific nature, usually decided by the speed at which 
the chain has to run. The employment of chains for the trans- 
mission of power affords many advantages, and the field of appli- 
cation for their use is practically unlimited. Of the many 
recommendatory features of chain gearing which warrant consider 
ation, the following are, perhaps, the more important :— 

The positive action of chains prevents the leakage of powe 
through slip, and enables them to run without the initial tension 

O* 


Fig. 10.—BRAMPTON CHAIN! DRIVE. 


required for belts, thereby reducing bearing friction to a minimum. 
Actual experiments have proved that the loss of power in a well- 
made chain drive does not appreciably exceed 2 per oent. 
throughout practically the whole life of the drive, so that chain 
gearing has a high maintained efficiency. Chains are adaptable to 
varying conditions in respect of speed ratios, shaft-centre distances, 
nature of load and power to be transmitted, temperature, &o. 


For transmissions on machines for repetition work, the even 
turning movement of a chain drive—owing to the multi-tooth 
engagement of the chain on the wheels—gives a superior quality 
of finish to the work produced, and increases the rate of pro- 
duction. Chains run silently, and require little attention beyond 
efficient lubrication. J 

Fig. 10 shows an application of the Brampton inverted-tooth 
type of chain for a direct drive from a motor to a lathe. 


Messrs. METAL INDUSTRIES, LTD., Sunbury-on-Thames, are 
showing samples which have been treated by the Sherardising, or 
dry-vapour galvenieing, process as & protection for iron and steel 
against corrosion and pitting. A small plant for carrying out the 
process is also on view. — — | um | 

THE RELAY AUTOMATIC TELEPHONE Co., LTD., London, 
exhibits a number of different types and sizes of apparatus and 
accessories. With this telephone system a call is effected by 
rotating a dial attached to the instrument to indicate the number 
required, and the switchboard makea all the necessary connections 
automatically in four seconda. The manually-operated switchboard is 
replaced by a series of electromagnetic relays, which are non- 
mechanical and have a maximum armature movement of 1/32 in., 
whereby wear and tear is reduced to the minimum. Each tele- 


phone ig connected to the central exchange by two wires, in place 


of a multi-wire cable, and it is possible to extend to any capacity 
from a small number of lines without interfering with. existing 
apparatus, = : 
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THE SIMOON ENGINEERING Co., LTD., London, has on view a 
range of D.C. motors covering powers from 0'5 to 12 H.P. The 
motors are made in three types—open protected, semi- and totally- 
enclosed—and all parts are standardised and interchangeable. In 
addition, there are various parts of representative series of 
stampings, armature and commutator details, a panel showing 
representative types of fuse switches, and a series of castings. 
Finally, there is a 6-H.P..220-volt D.C. motor and control gear 
driving & repetition lathe for mass production of bar work up 
to lj; in. 


Messrs. W. CANNING X Co., LTD., Birmingham, are exhibiting 
machinery, chemicals, and materials, for general electro-plating 
and polishing, including a belt-driven low-voltage dynamo, motor- 
generator, a polishing lathe, electric polishing motors, emery 
grinders, disk grinding ma;hines, overhand buffing machines, 
flexible shafts, &c., in addition to polishing mops in all sizes and 
qualities for polishing all metals, felt-polishing bobs, polishing 
leather, leather bobs, polishing brushes, polish, and composition 
plating chemicals, including nickel, copper and brass salts, and 
nickel, copper, and brass anodes. 


Messrs. ALFRED HERBERT, LTD., Coventry.—This extensive 
exhibit comprises nine stands in all, situated in various parts of the 
exhibition hall, and includes the three stands occupied by the 
French, Italian, and Belgian agents. As sole distributors for the 
Lumsden Machine Co., Ltd., and Messrs. Tangyes, Ltd.. the firm 
has an interest in two other stands. Chief electrical interest 
centres round the machines which are arranged for electrical 
driving or control, and in the various tools, such as drills, hammers, 
&c., that are electrically operated. The firm has been appointed 
the world-wide sole agents for capstan dial gauges, the use of 
which in connection with electrical work may be extended to the 
measuring of mica disks and the like. This gauge was 
required for testing the thickness of various mica disks, and 
however light the anvil pressure might be with regard to accurate 
readings, it was found impossi le to push the disk between the 
anvils without scratching it. A swinging arm is fitted, a spring 
holding the lever against the push-pin, and causing the plunger 
to be always in its upper position. The disks are held by the 
operator between the thumbs and fingers of the hands, pusheo 
between the anvils, and the disk then released, and on being 
released the operator’s hand moves the swinging lever outward, 
allowing the plunger to come down on the mica disk and reg‘ster 
its thickness. Immediately the operator grasps the mica disk again, 
the swinging lever comes back and automatically lifts the plunger 
off the mica disk, which can be very easily withdrawn. The 
capstan dial gauge lends itself very readily to repetition gauging. 

The range of the electrical industry is so large that there are 
few machine tools which are not suitable for installation in works 
carrying on the manufacture of electrical goods. The firm has an 
extensive experience in the tooling-up of capstan lathes, turret 
lathes, full and semi-automatics for the expeditious machining of 
parts for motors, rotors, magnetos, &c., and a number of such 
machines are on view. 

Dealing with the small-tool section of the exhibits, figs. 11 and 12 
show a Van Dorn electric grinder and drill, while fig. 13 is a 
phantom view showing the mechanism of the latter. . 


FiGs. 11 AND 12.—VAN DORN ELECTRIC GRINDER AND DRILL. 


The gear case is a light aluminium casting reinforced with ribs 
which prevent distortion, and is not only an efficient housing for 
the gears, but forms a grease chamber from which the gears and 
main spindle bearing receive ample lubrication. The bearings are 
made of materials with long wearing qualities ; each end of the 
armature shaft runs in a ball journal bearing fitted in a steel 
housing, and the thrust is also taken on a ball thrust washer, The 
gear spindles run in high grade phosphor-bronze bearings. 

The motor is series wound, which renders the speed automatic, 
the pressure used to force the drill into the work governing the 
speed of the drill. The armature and field coils are former wound, 
The armature is of the slotted drum type, built up of soft steel 
laminations ; on the DA 2 and larger machines the armature is 
built on a hollow shaft to preserve lightness, The brush holders 


are simple in construction with a uniform adjustment, and while 
firmly held may be readily removed, 

These tools, designed to withstand severe usage, are easy to 
handle, being light and compact, and yet will develop a large amount 
of power. Drills up to l-in. capacity may be operated by either 
direct or alternating current; they are, therefore, available at all 
times, and another advantage of the design lies in the fact that the 
Grill spindle is offset, so that holes may be drilled close to a flange or 
similar projection. Machines up to j in. are fitted with a fuse; all 
sizes are suitable for connecting by means of a two-pin plug toa 
socket fitted on the nearest wall. The connection is not included 
with machines. On machines over j-in. capacity & double pole- 
fuse can be fixed between the main switch and connecting socket. 

All sizes are provided with a three-core cable, which is con- 
nected to earth, thus ensuring the safety of the operator against 
shock. Accessibility is one of the chief features of the design ; by 
removing the screws which hold the bottom head and armature 
end-plate, all parts may be readily cleaned. Tools are very easily 
inserted and removed. Machines up to }-in. capacity are fitted with 
a drill-chuck specially adapted for the purpose. On the larger 
sizes the drill is inserted into a removable s^cket or adapter having 
a square driving part which fits the spindle; this permits the 
ready removal of tools without the use of a drift. The gears, 
accurately generated, are made of special heat-treated steel 
hardened and ground; they will run for a long time without 
appreciable wear. 
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Fig. 13.—MECHANISM OF VAN DORN ELECTRIC DRILL. 


Other exhibits are magnetic chucks, the use of which for 
holding work on the machine has greatly increased in the last few 
years. They can be applied to most operations. and their use often 
increases the production of a machine by 50 per cent. by elimi- 
nating “ setting-up” time. Cooper Hewitt mercury-vapour lamps 
usually supply the illuminant for the photostats marketed by the 
firm. The apparatus is a large camera, with self-contained 
developing and fixing arrangements for prints without the use of 
a dark room. Tracing and hand-copying are superseded, and con- 
siderable saving of time and labour is effected by the use of the 
device. A rotary print-washer and electrically-driven drying 
machine are provided with the outfit. The dryer consists of a 
revolving cylinder, heated by electricity or gas; the wet prints 
are conveyed between the absorbent surface of the cylinder and a 
continuous band, being delivered quite dry after one revolution of 
the cylinder, 


THE ELECTRICAL APPLIANCES Co, LTD., London.— Those 
interested in cleaning problems should visit this stand, where the 
merits of the Imperial-Eureka vacuum cleaner are demonstrated. 
It is electrically-driven and combines convenient operation with 
the portability of a broom. The cleaner is used for a variety of 
industrial purposes; London's omnibuses are cleaned by ita aid, 
and it is also employed in hotels, theatres, &c., amd on board ocean 
liners. During the war it was used to clean out periscopes during 
assembly, and Naval turbines were cleaned out during manufacture 
by means of the device. 


THE UNIVERSAL GRINDING WHEEL Co., Lrp., Stafford.— This 
firm is exhibiting & variety of grinding wheels and sharpening 
stones, and is also showing inside the stand kinematograph pictures 
of the various stages in the complete manufacture of grinding 
wheels, which were taken recently at its works at Stafford. By 
this happy thought the company brings its factory to the con- 
sumer, and shows him the many different operations in the manu- 
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facture of grinding wheels for every purpose, suited to every sort 
Of material from the coarsest fettling to the finest gauge grinding. 
Among other exhibits are shown wheels of less than } in. in 
diameter to over 30 in.; and, as proof of the performance of Uni“ 
wheels, are shown examples of actual jobs, internal combustion 
engine crank-shafts, cam shafts, and gudgeon-pins, together with 
the wheels themselves. 

Of special interest to pattern-makers will be the new line of 
sharpening stones. There are also joiners’ oil-stones, gauge 
sharpening stones, razor hones, &c. Mention should also be made 
of the head stock of a Snow grinding machine carrying epecial 
sandstone segmenta as used for grinding tobacoo knives, &c., and 
also of samples of corundum, emery, silioon carbide, and fused 
aluminous abrasive materials. 


THE “Coventry” CHAIN Co., LTD., Coventry, manufactures 
high-duty, high-precision driving chains suitable for all sorts of 
power transmission. The exhibit comprises specimens of inverted- 
tooth (noiseless) and roller chains for transmission of power, 
together with a drive, fig. 14, having a ratio of reduction of 680 
to 1, which illustrates the ease with which considerable reduotion 
or increase of speed can be obtained with chain gearing. The 
*educ'ion is accomplished in three stages; the first, a reduction of 
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Fic. 14 —CovENTBY NoISRLESS CHAIN DRIVE. 


32 to 1, is effected by the chain triple-reduction speed box, type 


DDD2; a further reduction is obtained by means of a duplex: 


roller drive, having 13 and 40 teeth, operated by the duplex 
roller chain No. 260 D of 1 ir. pitch. The final reduction is made 
by a chain drive utilising 1} in. pitch, 8 x 9 combination of the 
ieverted tooth (noieelees) chain with wheels having 21 and 144 
teeth, the ratio of these being 6'85 to 1. 


THE ELECTRICAL APPARATUS Co., LTD., London, has an exhibit 
comprising various types of D.C. and A.C. motor control gear, and 
A.C. switch gear, suitable for use in conjunction with motor- 
driven machine tools, manufactured by itself and its associated 
company, Messrs, Bray, Markham & Reiss, of Walthamstow. The 
automatic and hand-operated D.C. control gear comprises a group 
of standard etarters of various types and sizes for hand operation, 
heavy-duty slow-motion starters, commercial type panels, auto- 
matic starters of various types for push-button control, totally- 
enclosed motor control pillars suitable for hand and automatic 
operation, and multiple-lever starters for large D.O. motory. 
Several of the various types of automatic starters and control 
pillars are shown in operation with a 15-H.P. D.C. motor of Messrs, 
Crompton & Co.'s manufacture. The A. c. control gear includes 
faceplate starters, suitable for three-phase induction motors of 
40 H.P. and upwards ; several typical starters are shown with and 
without overload and no-volt releases, and of the open and tota ly 
enclosed patterns. 

In addition to the various faceplate starters referred to above, 
the firm has developed a very complete series of drum-control gear 
for A.C. motors, contact fingers and drums of a standard pattern 
being used throughout the whole series, both of the oil-immersed 
and air-break patterns. The exhibits of this form of control gear 
include auto-transformer starters, star-delta switches, reversing 
atar · delta switches, rotor starters with step-by-step slow-motion 
device, ard combined stator and rotor starters, with automatic 
trips, which form a complete controlling unit for induction motors. 
Finally, examples of the firm's A. C. ironclad oil-immersed B.T. 
switches are shown. These are so designed that they can be used 
alone or in combination with others, to form distribution panels, or 
with starters to form motor control panels ; the same form of con- 
tact finger and switch drum aa those used in the drum type control 
gear are employed. Points particularly noteworthy are mechanical 
at rength, simplicity of design, the mica and metal construction, and 
accessibility of all parts when opened up for inspection. 

(To be continued.) 


LEAVES FROM AN INSPECTOR'S NOTE BOOK. 


Bx ‘‘ ANODE.”’ 


A FAIR portion of an electrical inspector’s time is 
occupied in dealing with breakdowns, and it is in the 
handling of these that an inspector either makes or 
mars his position. 

A breakdown of an insured machine presents many 
different aspects ; first, the owner of it wants the neces- 
sary repairs executed quickly, so .that his output is 
diminished as little as possible; secondly, the inspector 
has to satisfy himself that the breakdown constitutes 
a legitimate claim, and, further, has to see that the. 
necessary repairs are carried out in a proper manner, 
vet to ensure that his company does not pay for any work 
which may come under the heading of maintenance; 
thirdly, the firm executing the repair has a different 
way of looking at the job. It wants the repair to do 
it credit, and generally puts all the obstacles it can 
in the way of repairs being done. 

By repairs I mean a repair to an armature, as op- 
posed to a rewind. To repair an armature winding, 
I will candidly admit, is not the sort of thing I care 
for, yet here comes the fourth aspect, the view taken 
by the insurance company’s head office mandarins, 
who naturally expect all repairs to be carried out at 
the least cost, and that if a repair will make the 
machine serviceable, it shall be carried out. 

It will be seen, therefore, that a breakdown, of neces- 
sity, receives very careful attention from quite a num- 
ber of interested parties, and to reconcile all these 
conflicting interests sometimes calls for the exercise of 
no small amount of tact on the part of the inspector. 
I mentioned that the inspector has to satisfy himself 
that the breakdown constitutes a legitimate claim, and 
although I have had very few instances where this was 
not the case, yet on one occasion I had to advise my 
company that, in my opinion, a claim made was not in 
accordance with the terms of the policy, the circum- 
stances being as follows: — 

A firm had a number of 300-Kw. generators in its 
power house, each of these being direct coupled to an 
engine running on producer gas. The conditions under 
which these sets were run were not ideal, owing to the 
bad ventilation of the power house, and as the insula- 
tion resistance of the machines were extremely low, 
owing to the effect of the gas fumes, I put forward a 
suggestion that fans should be fitted to give a current 
of air across the house from the generator end to the 
engine end. I further suggested a thorough cleaning- 
out of the generators, and re-varnishing of the wind- 
ings. 

ond six weeks later I was advised that one of these 
sets had broken down, and on attending, I found the 
armature of the machine in question earthed at one 
of the slot ends. 

I had the machine sent to a firm of electrical en- 
gineers in the vicinity for repairs, and advised head 
office accordingly. On examining the machine at the 
repairers, I found the insulation of the coils to be 
very brittle, and that the only way to carry out the 
job satisfactorily was to have the armature completely 
stripped and rewound. Orders to that effect were there- 
fore given, and in due course the armature was re- 
turned to the firm, and put into use again. 

In the meantime, my recommendation as to ventila- 
tion had been carried into effect, so no further trouble 
was anticipated on the score of gas fumes, which I 
considered were the cause of the armature giving out. 
Within three months this same armature broke down 
again in precisely the same manner as on the previous 
occasion, gnd had I not seen the repairs carried out, 
I should have suspected that the repairers had not. 
exercised all due care in the rewind. | 

I was satisfied in my own mind that the trouble was 
not with the armature, yet could not at the moment 
point to any likely cause of the trouble, so advised my 
company that I would report later on. 


— — 
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A few days afterwards, I visited the scene of the 
catastrophe again, not that I had any particular reason 
for doing so, but just to have a general look round. 
In the course of my tour I spotted an oil barrel full 
of water, and further on, a piece of wood with a couple 
of sheet iron plates fastened on it. 2n 

As the engineer in charge on the occasion of my last 
visit could not suggest any cause for the breakdown, 
it was no use asking him what the barrel was for, 80 
I asked the engine driver. He said the use of the con- 
traption was to start the engine by motoring the 
dynamo, the engine being difficult to get away. 1 then 
tackled the engineer, who reluctantly admitted that he 
had motored the dynamo. On reporting this to head 
office, they promptly declined to pay, on the ground 
that the machine was used for a different purpose to that 
for which it was insured. 

Speaking about liquid starters reminds me of one 
occasion when I was called in to examine a motor which 
persisted in blowing its fuse immediately an attempt 
was made to start it. I found that the starter had been 
taken to pieces, and wrongly connected internally. As 
the motor was doing work of national importance, 
being engaged in pumping at a brewery, it was essen- 
tial in the best interests of the nation that it should 
be promptly put to work, so I rigged up a liquid starter 
with the aid of a bucket lying handy, and a piece of 
sheet iron, insulating the whole affair by standing it 
on a piece of dry timber. After getting the motor 
away, I was leaving the job, when I heard a magnifi- 
cent flow of language from the néighbourhood of the 
motor. It transpired that the bucket belonged to a 
labourer, and I had quite unwittingly taken it. On 
looking round for his bucket the labourer. took hold 
of it, not noticing the wires connected to it. Hence 
his remarks, which point the moral that all electrical 
plant should be efficiently earthed in accordance with 
the rules laid down for our guidance. | 


— — ——m 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
tha following week. Correspondents should forward their communt- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Power Factor. 


Permit me to add a few remarks to the discussion on power 
factor. I agree with Mr. Dorey in his objection to many 
points in Mr. ''urnbull's article, and would suggest even going 
further and charging for K.V.A. only, the charge, of course, 
being modified in accordance with the P.F. of the whole 
svatem. The consumer would then do all he could to keep 
his load at unity P.F., and he would lose nothing if he kept 
at the P.F. of the system, the charge being based on that. 

One point Mr. Dorey does not take up. Mr. Turnbull 
states that at one part of the cycle current comes from the 
generator and at another part it receives current as a motor. 
This, I presume, refers to the extra current which we call 
^ wattless, kor if it referred to the negative half of the wave, 
a generator would never give any power since as much would 
be returned as given out during the positive half of the wave. 

Mr. Turnbull evidently thinks the wattless current is an 
oscillating power. That the main current 1s increased at one 
moment and reduced at another. In the sense that the cur- 
rent is alternating this is so, but the real fact 1s that the 
current is increased all the time by the extra or Watt 
less? current, which is a quarter of a cycle out of phase with 
the power current, and when added vectorially gives the cur- 
rent which 18 measured on instruments, as 8 root mean 
square. This wattless " current is there all the time, à 
varying portion of the measured current at times 1n the cycle 
and an opposing current preventing a portion being measured 
at other times, but always there, a8 an alternating current, 
never taking power from the generator (it causes heat losses 
in the copper and iron, but this only adds a small percentage 
to the power current and is measured as power to the regret 
of the consumer), and never giving power back. It is merely 
circulating through low-resistance windings and maintaining a 
magnetic flux doing no work, being merely a medium to pass 
work through. 

I hope this may clear the matter and prevent any reader 
from obtaining a wrong impression of reversing power, and I 
trust. Mr. Turnbull will take this criticism as being intended 
to assist him and not try to rub in analogies which are irri- 
tating to many technical men. We quite realise that it is 


difficult to follow the actions of alternating currents, in our 
minds. I am often out of my depth. In conclusiort, hy I 
suggest there is no need for the word horrible, as used by 
Mr. Dorey—it is an unkind word. Why not “ incorrect 
analogy,” and keep to pure argument? | 


Chas. H. Harvey, : 85 
Ponder's End, September 5th, 1920. Sc. (Lond.), dc. 
| pi 
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Why is the Contractor Permitted to do it? 


After reading your correspondent's letter, the counter ques- 
tion occurs to me Why should not the contractor be allowed 
to do it? The I. E. E. very excellent wiring rules are not 
law, and cannot be enforced by anyone except, if he so desires 
by the owner of the property that is being built; without 
being thought guilty of expressing & word of disparagement 
concerning the I.E.E. rules, I may venture to suggest that 
they are perhaps more useful to the architect or civil engineer 
than to members of the I. E. E., who are competent to judge 
and to decide for themselves whether one system or another 
is suitable, and a man who ventures off the well-worn track 
of every-day practice | should be complimented rather than 
decried. The push-joint conduit is very useful material, and 
in my opinion by no means to be despised. This does not 
mean that I advocate it for the job in question, because I 
do not know the details; for a similar reason I should refuse 
to condeinn it. 

As to the supply authorities declining to connect a push- 
joint installation, they of course have no voice in the matter, 
nor are they entitled to know anything about the sort of con- 
duit that is used; provided that the insulation is up to the 
standard indicated in the Board of Trade regulations, the 
supply authority is compelled by the Act of Parliament under 
which it has the right to carry on its business to connect up 
and supply the energy demanded. 

As to the insurance—the tenant would only be interested in 
insuring his furniture and effects—in issuing a policy to cover 
these no inquiry is made about the system of conduit em- 
ployed in connection with the wiring of the house. 


| Chas. A. Baker. 
London, September 7th, 1920. | | 


Single-phase Meters on Three - phase, Three-wire Systems. 


I have followed with considerable interest the comments on 
the article, written under the above heading, which appeared 
in your issue of June Lith, 

Being interested in integrating watt-hour meters, both D.C. 
and A.C., I should like to see a good practical and instructive 
article on the above-named subject. 

Mr. J. Henderson writes: If E is the star voltage and I 
the current in the corresponding ineter element, the single- 
phase meter will read EI cos $. 

The total power will be 3EÍ cos e$." l 

In the issue of July 9th Mr. D. Sclar mentions that he has 
checked a single-phase meter, connected in the above manner, 
against a 3-phase 4-wire meter, and has found that, in some 
cases, it read 10 per cent. to 20 per cent. less than it should 
have done. 

Following this there is a letter in your issue of July 30th 
from Dr. Charles C. Garrard. He states that the difficulties 
mentioned by Mr. H. G. Solomon can be overcome, 6.g., the 
current coil of the wattmeter can be connected in phase A, 
with the potential coil connected from. phase A to the neutral 


point. | | 

I take it that this is the same arrangement that Mr. Sclar 
made and found, as already stated, to register slow in some 
cases. i x 
Continuing, Dr. Garrard says: “ Another method is to use 
two potential transformers suitably connected.“ ue s 

I should be glad to know what are the suitable connections 
for the various methods, and hope someone will be good 
enough to deal with this matter. 2 

Stop Watch. 


September 5th, 1920. 


Extra Long-distance Transmission of Electrical Energy: | 


I have been reading with interest the articles appearing 
under the above heading. I am in disagreement wit them 
in so far as they advocate quarter- and half-wave transmis- 
sion lines, and even venture to say that telephone engineers 
already have (at least in part) solved the problem; power 
engineers now having only to design suitable apparatus with 
the necessary operating characteristics, which are riefly 9 
constant ratio of voltage to current, i.e., a8 the power 
transmitted is incrensed then the voltage and current are 
both to be increased in the same proportion. 

We already have in operation generally . constant-voltage 
systems of all kinds as well as the Thury constant-curren 
system. So why not a system where the ratio of voltage 
to current is constant? The conditions necessary df 9 
long-distance transmission of power by alternating currente 
are:— : 

1. The equivalent of a line of infinite length. 


. F. 
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2. The ratio of voltage (Volts) to current (amperes) to be 
kept equal to the characteristic impedance of the line in 
ohms. For an overhead line approximately the impedance 
equals the square root of the ratio of the inductance (henries) 
to the capacity (farads) of the line per unit length. 

3. In order that the system may be equivalent to an in- 
finite line it will be necessary for the motor at the distant 
end to keep the voltage and current in the prescribed ratio 
at all loads. í 

4. Where the characteristics of the line change trans- 
formers will have to be inserted such that their ratio of 
transformation is as the square of the line impedances to be 
joined together. Alternatively the impedances could be made 
equal by the insertion of series inductance in one or other 
of the lines. Inductance could also be added if a higher 
voltage per ampere of current was desired for economical 
reasons, or to compensate for pieces of underground cable. 
The system would have the following advantages :— 

1. Independent of frequency. 

9. The efficiency constant at all loads, the losses varying 
directly as the power transmitted. a 

3. The voltage would fall uniformly from the power station 
to the load. 

4. Intermediate taps could be made to the line provided 
condition (2) above was fulfilled. Possibly some form of 
variable-ratio transformer where a drop in voltage in the line 
could be produced proportional to the current taken out could 
be used. The principal disadvantage of the proposals is that 
no power could be taken out at an intermediate point unless 
power was passing along the line, i.e., there would be no 


11 or current in the line with no power being trans- 
mitted. š 

It would be interesting to have the opinion of power en- 
gineers and designers on all the aspects of the problem. 

I subscribe myself 


September 3rd, 1920. 


[We should be glad to have the views of other engineers 
on this subject.—Eps. ELEC. REv.] 


Telephone Engineer. 


Labour Questions. 


We agree with Mr. O’Grady—why all this nonsense? as a 
sane, middle-aged mechanic and trade unionist. The editor 
thinks the E.T.U. is wrong; so do we, and hundreds more. 
We prate about liberty—where is it? Is there any? Without 
a doubt we have wild adventurers and wasters in the present 
Government. The same applies in the Labour world, and all 
trade unions—every Jack in the Box wants to be an official. 
Our unions say we must all have alike; we say they are 
wrong. A friend of mine wrote a letter through your columns 
for a job, although not out of work; the answer was: Pro- 
vided you will do an honest day's work for a fair day's 
pay, you can start any time." That appears to be sanity; the 
idler and unpractical even to-day make it hard for the prac- 
tical to get on. Are we ever going to settle down to industry, 
or to listen to praters in Parliament, in unione, and even in 
the newspapers to benefit a gang of idlers? i l 


A Life-long Reader. 


~~ | d 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whioh will be published 
4f considered of sufficient interest, 


The Canedy-Otto Battery Vice. 


In view of the ever-increasing use of accumulators in con- 
nection with electric lighting and engine starting sets on 
motor cars, quite a number of tools and devices specially 
designed for use in motor garages and repair shops, for the 
repair and maintenance of batteries, are making their ap- 
pearance in the. United States. Among the latest of the 
kind is the battery vice shown in fig. l, which has lately 


Fig. 1.—THe CaxEpy-Orro BATTERY VICE. 


been put on the market by the Canepy-Orto MANUFACTURING 
Co. of Chicago Heights, III., the selling rights being in 
the hands of the H. B. Shontz Co., of 157, West 54th Street, 
New York. As will be seen, the appliance takes the form of 
à vice adapted to be secured to the floor of the garage; 1t 
comprises a sliding jaw carrying two pawls which engage 
with ratchet teeth on the base. other jaw is connected by 
a toggle link to a pedal, a light pressure on which securely 
holds the battery case without risk of. damage thereto, while 
removing the terminal Ings, &c. By means of the adjustable 
jaw, the vice, which weighs 27 lb., can be made to accommo- 
te any make and size of battery in general use, 
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A Portable Arc Welder. 


We have received from Mr. R. HUMPHRIES, tramway en- 
gineer to the Birmingham and Midland Joint Committee of 
Electricity, Tramways, and Motor Omnibus Undertakings, a 
photograph from which the accompanying illustration, fig. 2, 
was reproduced, showing an obsolete traction motor that he 
has converted into a portable arc welder for use in repairing 
hammered-rail joint work. The connections of the fields 


of the machine have been changed from series to shunt. The 
armature has been provided with a commutator at each end 
of the shaft, and a double winding with a 10 to 1. ratio, 


eu Tue Fig. 29.—PonRT4BLE Arc WELDER. 
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A New Simplex Distribution Board. | " 
© Conpuits, Lrp., of Garrison Lane, Bir- 
Messrs. SiMPLEX COND arket a new pattern of iron- 
tted with their new fuse 


f special design, as shown in fig. 3; 


t simplicity in erection, wiring, and in- 
i is mounted by a four-point sus- 


interior : 
5 l of two easily accessible screws, 


y the remova 


—— 


Ee eral 


$8 4 l 


THE ELECTRICAL REVIEW. [Vol. 87. No, 2,233, SEPTEMBER 10, 1920. 


allows the frame to be swung outwards, either to the right 
or left, or by the removal of four screws, to be entirely removed 
from the case. The appearance is good, and all component 
parts are interchangeable and easily replaceable. The dividing 
fillet is of non-warping fireproof material rigidly attached to 
the hinged frame. The new fuse unit, the contact clips of 


Fic. 3.—New SIMPLEX DISTRIBUTION BOARD. 


which are of phosphor bronze, is easily rewireable; the live 
metal parts are shielded; and the gases of explosion are dis- 
charged away from metal parts. The cases are strong and 
watertight; they are cast with slots at the top and bottom, 


which openings are covered with smooth faced cast-iron re- 
movable troughs, which allow extra clearance for cables, and 
are drilled and tapped with standard drillings. The finish is 
stove-enamelled jet black. 


The Grafton Brush Holder. 


Messrs. GRAFTON Dynamos, Lrp., 43, Queen Street, Govan, 
Glasgow, send us particulars of the Grafton“ brush-holder 
of their manufacture. Several advantages are claimed for 
this brush-holder (fig. 4), among them being accessibility for 


, 
ih, 
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Fia 4.—Tae ‘ GRAFTON °’ BRUSH-HOLDER. 


inspection; even pressure on commutator due to the spring 
construction: the brush is roller-guided, and therefore will 
not stick; and the main current is not carried by the spring, 
so the latter will not become overheated. 


BUSINESS NOTES. 


Trade Annouucements.— The Enterprise Manufacturing 
Oo., Ltd., of Gun Street Electrical Works, Bishopsgate, owing to a 
considerable increase of business, have appointed Mr. A. E. OUTH- 
WAITE, of 63, Lancaster Avenue. Manchester, to look after their 
interests in the whole of Manchester and Liverpool. 


Mn. ROBERT JENKINS (representing Messrs. Joseph Sankey and 
Sons, Ltd.) is removivg from 57, Bishopsgate Street, E.O., to Ulster 
Chambers, 168, Regent Street, London. W.1, on September 11th. 
Telephone: Regent 5508. Telegrams: Permeable, Phone, London. 

Mr. R. J. CLARKE, electrical engineer, of 17, Great Brunswick 
Street, Dublin, has removed to 11, Townsend Street, where all 
fature inquiries will be dealt with. 

Mn. WATSON, managing director of W. G. Watson & Co, Ltd, 
Sydney, Australia, electrical engineers, who is at present in London, 
has taken up his quarters at Messrs. Murray, Coombs and 
Richards, 150, Southampton Row, W.C. 1, and will be pleased to see 
manufacturers and exporters desirous of extending their trading in 
the Colonies. 

Messrs. J. H. DEEBLE & Sons, consulting and contracting 
electrical engineers, of 25, Arwenack Street, Falmouth, have opened 
a branch business at 34, River Street, Truro. 

THE FOSTER ENGINEERING Co., LTD., announces that the New- 
castle branch has been removed from Milburn House to larger 
premises at 26, St. Mary's Place, Newcastle-on-Tyne. 

Messrs. R. & H. BARKES, of 9, Clavering Place, Newcastle-on- 
Tyne, have been appointed by Messrs. S. Wolf & Co., Ltd, of 
London, S. E. 1, as sole agenta for the sale of their portable electric 
drills, grinders, &c., for the N.E. Coast. 

Melbourne City Council, on the recommendation of the Electricity 
Committee, has decided that, as the necessity for an agent in 
London no longer exists, the agreement with Messrs. Molllwraith, 
Dx E & Co., entered into in 1913, shall be discontinued.— 

nders, 


Company Liquidations.— THE Z“ ELecrric Lamp MANU- 
FACTUBING 60., LTD., Southfields, London, 8.W.—A meeting of the 
creditors was held recently at the offices of the company, Orient 
House, New Broad Street, London, E.C., when it was reported that 
voluntary liquidation had taken place, and that the shareholders 
had appointed Mr. B. H. Binder, of 80, Bishopsgate, E.C., as liqui- 
dator. From figures presented by the liquidator it appeared that 
the liabilities were in the neighbourhood of £77,000. Of that 
amount £40,000 was due to cash creditors, while the indebtedness 
to the trade was £37,000. The assets were set down at £86,500, 
and a considerable surplus was thus disclosed. The assets consisted 
of cash in hand £1,500, book debts estimated to realise £33,C00, 
stocks. stores, &c., £37,000, and plant, machinery, &c., £165,000. 
In addition to these assets there was the factory, upon which at 
the moment no value had been placed, although, if sold, it would 
realise a very considerable amount. The liquidator added that 
there was no doubt that all the creditors would be paid in full. 
Negotiations were in progress for the sale of a portion of the 


business to a new company. The cash creditors had a charge upon 
a portion of the stock of lamps and some of the book debts, but 
they had given an undertaking in writing that they would release 
their charge on the book debts, and rank only aa ordinary creditors 
with the rest of the trade creditors. A resolution was unanimously 
passed by the creditors approving of the voluntary liquidation, 
with Mr. Binder as liquidator. 

SiGNAL ELECTRIC Co., Ltp.—By an order of the High Court, 
dated August 30th, Mr. E. H. Hawkins, 4, Charterhouse Square, 
E.C., has been appointed sole liquidator, with a Committee of 
Inspeotion, in the place of Mr. G. L. Wiun, retired. 


Bankruptcy Proceedings.—J. J. Symons (Zodiac Peer- 
leas Electric lamp Co.). 25, Donmark St, Charing Croes Road, W C, 
—Receiving order made September 2nd, on creditors petition. 
First meeting, September 16th ; public examination, November 
16th ; both at Carey Street, W.C. 

G. E. BONNER, electrical agent, 105, Fox Lane, Palmer's Green. 
—Application for debtor's discharge will be heard at the Court 
House, Upper Edmonton, October 22nd. 


Catalogues and Lists.—THE BRUSH ELECTRICAL ENai- 
NEERING Co., LTp., Faloon Worke, Loughborough.— Supplement 
to the Brush Ljungstróm Brochure" (23 pp.). This is a well- 
illustrated addition to the previous publication, giving a large 
amount of further information relating to the installation of 
the plant. It also gives considerable information regarding the 
special features of the 5,000-Kw. blade system, . 

Messrs. ANODE, LTD., 13, Greek Street, London, W. 1.—Circular 
explaining the advantages of the Rymer-Jones marine galvano- 
meter slide, which is providel with simple means of balancing the 
coil accurately, and suspending the coil without employing solder. 
The coil is doubly wound and can be used in series or differentially. 

Messrs. IRA MILLER & Co., LTD. 92 and 94, Paul Street, 
E.C. 2.—A comprehensive catalogue of " Apex” tools (20 pp.), 
including stocks and dies, taps, tap-wrenches, reamers, squares, 
drilling machines, &c. Illustrated and fully priced. 

GRAFTON DYVNAMOS, LTD., 43, Queen Street, Govan, Glasgow.— 
Leaflet with photographically illustrated description of the 
"Grafton" brush-holder, which possesses a number of new 
features. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C., 4.—Leaflet H. 2,281, illustrating and describing the Column 
and "Cabin" types of electric hot water radiators. Fully 
priced. 

THE BRITISH THOMSON-HovusTon Co. LTD., Rugby.—A very 
complete and fully-illustrated description of flow meters for steam, 
water, oil, air or gas. (20 pp.) Dimensions and instructions for 
use are given. 

THE A. & A. ELECTRICAL Co.. LTD., 13, Farringdon Road, E.C. 1. 
—List A. 24. A priced leaflet illustrating and describing a number 
of automobile fittings and accessories, including roof lamps and 
switches. 
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Messrs, J. G. STATTER & Co., Queen Anne's Chambers, West- 
minster, S.W. l.—Publicity literature dealing with A. C. automatic 
oil switches, field break switches; the Hindle” electric baling 
presses, and the Anderson-Grice Co.’s gas engine and suction gas 
plant (including a direct-coupled lighting set). 

THE POWER UTILITIES Co. (EDWARD H. SPICER), City House, 
158-160, City Road, E.C. 1.—Leaflet illustrating and describing the 
" Readrite " pocket voltmeters, ammeters and volt-ammeters. 

ELECTRIC Fires, LTD., King Street, Norwich.—An illustrated 
and priced catalogue (8 pp.) describing Heetre" electric fires of 
various types. 

THE BRITISH ELECTRIC TRANSFORMER Co., LTD., Tricity” 
Showrooms, 50, Oxford Street, W. 1.—A " Move-o-graph,” showing 
the flame effect of Tricity ” fires. Instructions on the back have 
been printed also in French and Spanish. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C. 4.— Bulletin No. 14, "Switchboarde." This publication is 
deserving of special mention, as it embodies examples of the most 
up-to-date switchboard practice. Excellent photographs are repro- 
duoed of boards installed in many municipal and company stations. 
The division dealing with D.c. .boards contains photographs 
of installations in the Cardiff and Sunderland power stations, as 
well as a switchboard for use on board ship. A number of illus- 
trations of the ironclad " unit" type boards are given. Cubicle 
awitchboatds, including truck and lock-up types supplied to various 
firms, are shown and described. A section is devoted to remote- 
control switchboards, and photographs of a large steel works 
installation are included. 


New French Electrical Companies.—The Société pour 
la Vente de Matériel et les Installations d'Usines is the style 
of a company formed for the importation and exportation of all 
kinds of goods and machinery pertaining to the electric, metal 
working, and mechanical industries. Its offices are at 145, Rue de 
Rome, Paris, and its capital 100,000 fr. ] 

Messrs. Defrance Frères et Cassot with offices at Méreau, dep. 
Cher (Usine de Port-Dessous), have been enrolled a company, with 
capital of 350,000 fr., for manufacture and trade in electrical 
apparatus, &c. 

With the title of La Porcelaine Haute-Tension, a company Has 
been formed at Paris (13, Itue Taitbout), with 500,000 fr. capital, to 
take over and work certain specialities acquired from La Métal- 
lurgique Electrique. 

Bossaert Frères have been constituted a company at Paris (10, 
Rue Pauquet), for the manufacture, purchase, and sale of all kinds 
of electric and mechanical material. Capital, 250,000 fr. . 

For the exclusive sale in France and and abroad of the “ Phébus,” 
" Oto," and " Météor" electrical apparatus, MM. Rault et J. 
Vermout have established themselves as a compauy, with capital of 
100,000 fr. Offices, 82, Rue de la Thibaudiere, Lyons. l 

The Maison Colombo, otherwise Messrs. Marchand, Dibon, Ails 
et Cie., electricians at Rennes, have formed themselves into a com- 
pany for the development of an electric commercial and industrial 
lighting business. The capital is 300,000 fr., and the offices are at 
Rue Nationale 5, Rennes. 

With a capital of 137,428 fr., Soulat Frères has been created a 
company at Paris (Rue Michel Le Comte 5), for the manufacture of 
electro-mechanical apparatus and clocks. 


Austrian Railway Electrification.— The Austrian A.E.G.- 
Union Electricity Co., of Vienna, has opened a railway department 
at Innsbruck, in connection with the proposal of the Austrian 
Government to electrify railways in the Vorarlberg, Tyrol, Salzburg, 
Upper Austria and Carinthia at an expenditure of 300 to 400 
million crowns. 


“ Anchor" Works Hospital and Distress Fund.—The 
ninth annual meeting of this fund was held in the Leigh Works 
canteen of Oallenders Cable and Construction Co., Ltd., on 
August 24th, Mr. J. Bowyer, J.P., chairman of the fund, presiding. 
The secretary's report stated that during the past 12 months the 
Committee had made grants in 29 cases, the amount expended 
being £157. The amount to the credit of the special war fund on 
June 30th, 1919, was £1,300, Payments of £25 each had been 
made to the dependents of 25 of the company’s employés killed at 
the war, and £500 had been paid to disabled soldiers and sailors, 
leaving a balance of £175. One employé had received assistance to 
enable him to set up in business, and a sum of £200 had been set 
apart for the benefit of another who had had both feet blown off 
by an enemy shell. The Hospital and Distress Fund now stood at 
£748, and the Disabled Soldiers’ and Sailors' Fund at £146. The 
report and hon. treasurer’s accounts were unanimously adopted. 
From the Hospital and Distress Fund substantial grants have 
been made to local and Manchester hospitals. Commenting on the 
work of the past year, the chairman, on behalf of the members, 
heartily thanked the Committee and officers for their services, 
which he was sure were highly appreciated by all concerned. 
The following officers were reappointed :— President, Mr. T. 
Peterson ; trustees, Mr. Bowyer and Mr. C. Hulme ; hon. treasurer. 
Mr. Wm. Mort; secretary, Mr. W. Hulme Jones; chairman, Mr. 
Bowyer ; auditors, Messrs. T. Kearsley and E. Rigby. The scheme 
is systematically subacribed to by all the " Anchor " employés of 
17 years of age and upwards. An active Committee was appointed. 


Australian Labour,—A correspondent of the Times states 
that & movement, started in New South Wales by the building 
Unions, to &bolish all Saturday work, has extended to the engi- 
neers, moulders, boiler-makers, &c., who have given notice that 
they will not work on Saturdays iu future. Those who absented 
themselves on Saturday last were locked out on Monday, and a 
serious situation has arisen.’ 


Strike Prevention in Japan.—It is reported that the 
Japanese Government has under consideration the introduction of 
a Bill to prevent what we know as lightning strikes of employós 
in electric lighting and tramway undertakings, waterworks, and 
on the railways and postal and telegraph services, All these 
employés would, under the Bill, be compelled to present their 
grievances to a specially constituted tribunal, which would give an 
impartial judgment, and inflict punishment where necessary. 
Further, it would be considered a misdemeanour for employés to 
strike without first presenting their grievance to the tribunal. We 
are not told whether the impartial tribunal would have legal power 
to enforce its awards. It is the lack of these powers in Great 
Britain which often renders arbitration on industrial disputes 
useless here, and if the Japanese can point a way out of this 


difficulty they will have done an international service. 


Trade Prospects in South Africa.— The expansion now 
going on in the manufacturing industries of South Africa offers 
exceedingly promising prospects for electrical machinery. For 
instance, Port Elizabeth is expending £50,000 on extensions to its 
footwear factories ; the managing direotor of the recently-formed 
South African Iron and Steel Corporation is in this country 
purchasing plant for developing the iron-ore deposita of the 
Transvaal; a new wool-washery is to be erected in Harrismith ; 
and the South African Alkali Co., of Johannesburg, is to spend 
£40,000 on new plant. All these developments open up a market 
for electric motors and plant of & miscellaneous character, which 
our manufacturers should not overlook. South Africa can 
undoubtedly support many industries, and it is largely a question of 
obtaining the necessary machinery, electrical and otherwise. 


Position of the Electrical Industry in Germany.— 
For some time now the position of the eleotrical industry in 
Germany has been steadily growing worse. Orders have decreased 
by 50 per oent. and more, many electrotechnical articles no longer 
finding buyers. Worst of all is the situation of the cable industry, 
though trade in conductors, small motors, and installations in 
general is not much better, as the central stations no longer under- 
take renewals or extensions of their works, because of their fear of 
the socialisation of industries. As the financial situation of most 
tramway companies is very unfavourable, business prospects in this 
field also are very bad. The glow lamp industry boasted of 
exports to the amount of 50 per cent. of output before the war, 
but they have now fallen to 25 per oent., and the decline is still 
going on, 

The prices of German electrotechnical products have now 
nearly reached those current on the world's market, and some 
have even exceeded them. The manufacturers, therefore, are 
demanding the abolition of the export duty. Deliberations have 
lately taken place at the Foreign Trade Office (Aussenhandelsstelle) 
for electrical products in the presence of representatives of the 
Government, of the Chambers of Commerce and of the. manu- 
facturers, with regard to the control of and duties on exports. 
The director of the Export Office for Electrical Products tried to 
prove that, by introducing the control of prices charged for exports 
of electrotechnical products, a milliard marks more had been 
realised. It was then decided that the abolition of the export 
control should not be recommended for the time being. In the 
middle of August the export duty on a great number of electrical 
products, previously 6 to 8 per cent., was reduced to between 1 
and 5 per oent. 

The bad state of the electrical industry was made obvious at 
Leipzig Technical Fair, which this year began a fortnight before 
the general fair. The number of exhibitors rose to 3,400, but 
business was very poor,the failure being due to the generally 
unfavourable situation and high prices. The exhibitors mentioned 
as a further cause the separation of the Technical Fair from the 
general fair, and urged, at a meeting, the reunion of the 
two fairs. A good many exhibitors left their goods for show at 
the general fair now being held. 

Foreign business was particularly bad. At the last technical 
fair in the spring, 300 Swiss purchasers attended, whilst they 
numbered 38 only this time. With the present rate of the 
German exchange, there is no longer any possibility of cheap 
purchases in Germany, and in addition, expenses are very high. 
The unfortunate experiences of many firms doing business with 
Germany, the unfair business methods of certain German manu- 
facturers, especially the non-delivery of firmly ordered and pre- 
paid goods, the subsequent arbitrary increases of prices, and the 
complicated, time-wasting official control of exports appear, how- 
ever, to have been the main obstacles to the attendance of foreign 
buyers at the fair.—Reuter's Trade Service. 


Lead.—Messrs. JAMES Forster & Oo. report, under 
date September 4th, that Monday’s market opened firm and dearer, 
with October selling at £36 10s. to £36 15s., and during the week, 
with slight daily fiuctuations, prices remained steady at these 
prices for all positions. The total turnover for the week was 
approximately 3,500 tons. There was a fair demand from con- 
sumers for early delivery, and further shipments were effected to 
America, 


Swedish Locomotive Orders.—It is announced from 
Stockholm that the Administration of the Swedish State Railways 
has just entered into contracts with the Montala-Lind-Holmen's 
Engineering works for the supply of 11 electric locomotives for use 
in connection with the conversion to electric traction of the Lulea- 
Gellivare Railway. The first locomotive is to be delivered at the 
beginning of 1922. The Aktiebolag A.E.G. and Siemens-Schuckert's 
Elektriska A.B. are to co-operate in the execution of the order, 
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Book Notices.—Scientific Paper No. 381 of the U.S, 
Bureau of Standards. “An Electron Tube Transmitter of Com- 
pletely Modulated Waves." (13 pp) Washington: Government 
Printing Office. An illustrated description of an electron tubo 
transmitting set designed and constructed at the Bureau of 
Standards. 

“The Detroit Elison Synchroscope,” August, 1920 (24 pp.), 
containing a description of constructional work being carried out at 
a 130,000-KW. generating plant at Marysville (U.S. A.); notes on 
eoal costs, &c, 

Science Abstracts, A & B. — Vol. XXIII, Part 7, No. 271. July 
31st, 1920. London: E. &F. N. Spon, Ltd. Price 2s. 6d. each net. 

" Direct-Current Motor and Generator Troubles." By T. S. Gandy 
and E. C. Schacht. Pp. ix + 274, 109 figs. London: MoGraw- 
Hill Publishing Co.,Ltd. Price 15s. net. 

Annual Report for 1919 of the British Chamber of Commeroe in 


rie. 

„The Municipal Year-Book, 1920-21." London: The Municipal 
Journal, Ltd. 21s. net.—We welcome this work on its reappear- 
ance after a lapse of five years, For various reasons it could not 
be published during the war. The present edition is re-written, 
the main features of earlier issues having been retained. The 
Electricity Supply and Tramway Sections have been recast in 
order, it is stated, to make the statistical tables uniform with those 
relating to other municipal undertakings. A new table is 
incorporated, showing the results of the operations of municipal 
omnibus services in different towns, "There are 20 sections in all, 
particulars of all municipal authorities and public services and 
undertakings being given. 


German Capital Augmentations.— The Bergmann Elec- 
tricity Works Co., in the announcement relating to the issue of 
new shares for 36,500,000 marks and 44 per cent. debentures for 
20,000,000 marke, states that on the basis of existing orders, the 
production is sold for a long time forward, so that satisfactory 
results can also be expected for the year 1921. The directors of 
Voigt & Haeffner, of Frankfort-on-Main, propose to inorease the 
share capital by the emission of 6 per cent. preference shares for 
10,000,000 marks at the price of 110 per cent. In addition the 
United Insulator Works, of Berlin, is raising the share capital from 
1,000,000 to 3,000,000 marks, the price of issue being 110 per cent. 


Iron Industries in South Africa;—A review of the 
production of the iron and steel industry is contained in the 
annual report of the Secretary for Mines and Industries.. The 
Union Steel Corporation's works at Vereeniging had a suocessful 
year, the production being 10,318 tons of open hearth steel from 
sorap or pig, the value of the output being £200,753. The newly 
installed 34-ton Heroult electric furnace had 10 months’ work, and 
produced 13,945 tons of steel of the totel value of £30,485. Most 
of this output goes to the mines in the form of shoes, dies, rails, 
and tube-mill bars. The Corporation are now arranging to forge 
the shoes and dies after casting by means of a 600-ton hydraulic 
press. The Transvaal Blast Furnace Co. produced 676 tons of pig 
iron of the value of £2,855. The output of pig-iron by the 
Pretoria Iron Works was 1,286 tons of the value of £9,645. It is 
intended to increase the capital and to work on a much larger 
scale, and to produce not only pig-iron, but also steel in the form 
of angles, bars, tees, beams, rails, sleepers, &c. At the Dunswart 
Iron and Steel Works little alteration hastaken place. During the 
latter part of last year an 8-in. roller mill was installed, and the 
average monthly output increased to about 550 tons of bar, rod, 
and angle iron. The total output was 5,596 tons, of the value of 
£139,660, The total output of shoes and dies by the Witwatersrand 
Co-operative Smelting Works was 1.043 tons of the value of 
£22,400, The Newcastle Iron and Steel, Ltd., are erecting plant 
at Newcastle (Natal) to produce pig-iron from ore, open hearth 
steel, and iron and ateel castings up to 20 tons weight. This com- 
pany expects to start smelting in October, 1920, The production 
of iron and steel is now attracting great attention, and the country 
is on the eve, apparently, of large expansion in this new branch of 
industry. The total value of iron and steel goods produced in 
South Africa in 1919 already amounted to the respectable total of 
£405,798.— Heuter's Trade Ssrrice (Cape Town). 


Electric Lamps in Japan.— The electric lamp trade in 
Japan is a very prosperous one. The consumption of electric light 
in 1917, as compared with 1912, shows an increase of 250 per cent. 
Accordingly, the demand for electric lamps has increased steadily, 
and for this year is estimated at 23,000,000 bulbs. The value of 
bulbs exported rose from 160,284 yen in 1912 to 2,847,187 yen in 
1917, when approximately 8,000,000 bulbs were exportel, The 
total for this year is estimated at 14,000,000, Between 80 and 90 
per cent. of all electric lamps manufactured in Japan are made by 
the Tokio Electric Works, which is a branch of the General Electric 
Co.— Reuters Trade Service (Tokio). 


Manufacture of Telephones Impracticable in Australia.— 
In reply to statements made in the Australian Presa to the effect 
that switchboards and telephones could be produced locally, Mr. 
G. H. Wise, the Postmaster-General, said that such was not the 
case, a8 the work would necessitate the establishment of a factory 
with a larſre amount of specialised machinery. Moreover, improve- 
mente were constantly being made iu the designs of instrumenta, 
and the consequent scrapping of diea, jigs, &c.. would not be 
warranted by the small output. A large scientific research staff 
could not be maintained, and certainly foreign organisations would 
not consent to an Australian factory profiting by their research 
work. For these reasons switchboards and telephones had to be 
imported, but, on receipt of the parts, they were assembled. wired, 
and fitted in the departmental workshops.— /teuter'« Trade Service, 


Electrical Maunfacturing in Australla.— TRE ENGLISH 


 EL&EOTRIC Co. or AUSTRALIA, LTD., is proceeding with the con- 


struction of works at Concord West, near Sydney. The buildings 
will be of steel and concrete. The equipment will inolude 20 and 
10-ton cranes, and the foundry will be capable of producing castings 
up to 30 tons in weight. Heavy machine tools to the value of 
£100,000 are now being selected and ordered. The first section of 
the works, which will involve an outlay of £150,000, is expected to 
be in operation within 12 months. The works are being eqnipped 
for the manufacture of the largest size turbo alternators, rotary 
converters, transformers, &c., which will be manufactured to the 
designs and technical data provided by the English Electric Oo., of 
London. The N.S.W. Government railways and tramways depart- 
ment has placed an order for two 2,500-KW. turbo alternators and 
condensing plant, to be-manufactured in Australia, Theamount of 
this contract is approximately £60,000, the Government giving 


considerable preference over the landed cost of similar machines, it 


being realised that in the initial stages of manufacturing this type 
of plant, the cost of production will be considerably in excess of 
subsequent machines. The capital of the company is £600,000, of 
which the English Electric Co., of London, has subsoribed £100,000. 
— Tenders. i 


A Chinese Exhibition.—According to the Japan Times 
and Mail, an International Exhibition is to be held at Peking in 
1921, under the auspices of the Government, which has allocated 
one million yen for the purpose, and has appointed a Commissioner. 


Good Prices for Electric Mofors.—At a sale held by 
direction of the Disposals Board of the Ministry of Munitions at 
Georgetown Factory, near Glasgow, on Thursday, last week, there 
was a keen demand for electric motors and machinery, and 
unusually high prices ruled. Buyers were present in large 
numbers from all parts of the United Kingdom. Altogether over 
£4,000 was realised by the sale of 41 electric motors, the highest 
price obtained being 8260 for a motor of 35 H.P. Other prices 
were—Electrically-driven 2-ton overhead crane, £200; Churchill 
universal indi machine, £200; twin-spindle heavy-duty 
vertical drilling machine, £200; 6-in. double-ended billet-breaker, 
£210; electric generating set, £170; 9-in. oentre-sliding, 
surfacing, and screw-cutting lathe, 2 140; overhead electric crane, 
12-ft. span, £145; No. 1 Sentinel three-stage air compressor, £100. 
A number of lots lying at the works of Measrs. William Beardmore 
and Co. at Whifflet and Dalmuir, Meagrs, Baboock & Willoox, 
Renfrew, the Renfrew Aerodrome, and other firms were also sold, 
and brought good prices, including Yarrow small-type tube boiler, 
£3,000 ; 4?C-L.H.P. inverted reciprocating triple-expansion engine, 
Beardmore's standard trawler type, £2,000; 270 I. H. P. triple- 
expansion engine, Beardinore'sstandard drifter type, £1,500; 7-ton 
steam road-roller, £350. The sale was conducted by Mr. Matthew 
Marshall, auctioneer, Glasgow. À 


American Tramway Rails for Australia.—In order to 
couateract the overloading on the Newtown and West Geelong 
tramway routes, and to prepare for -future extensions, the 
Melbourne Electric Supply Co. has placed an order in America for 
a supply of grooved rails for duplication purposes in Ryrie and 
Aberdeen streets. According to the Jerald, English rolling mills 
could not quote for the rails, and the price shows an advance of 
400 per cent. on pre-war rates; the rails are expected to arrive 
toward the end of the month.— Reuter's Trade Service (Melbourne), 


South American Electrical Company.—The Inter- 
national Western Electric Oo. has organised a new concern at 
Buenos Aires for the supply of telephonic material and other 
requirements in the lower part of South America. The capital 
will consist of 5,000 shares of a par value of 100 pesos each.— 
Reuter's Trade Service. D 


A Canadian Inqniry—A company in Nova. Scotia 
desires to get into touch with United Kingdom firms manufacturing 
submarine telephone and telegraph cables, both paper and gutta- 
percha insulated. It invites firms to forward outline specifications 
and catalogues. The Department of Overseas Trade (35, Old Queen 
Street, S.W. 1), will furnish the name and address on application. 


For Sale.—MEssRs. P. HUDDLESTON & Co. will sell by 
auction, on September 16th, at Dalling Road, Hammersmith, the 
stock of an electrical engineer. For full particulars, see our 
advertisement pages to-day. 


Annual Outing.—ELLISON'8 ATHLETIC AND RECREATION 
CLUB held their first annual works sports on August 28th, in the 
Recreation Ground at Perry Barr, when a lengthy programme of 
athletic events was carried through successfully. Representatives 
from all sections of the staff and works competed for the prizes 
before an audience of about 200 supporters. Members of the ataffa 
at London, Cardiff, Manchester, Leeds and Newcastle were present, 
and also engineers from the Scandinavian and Dutch agencies, 


New Swedish Electrical Company. — Aktiebolaget 
Membra, the Stockholm firm engaged in the manufacture of elec- 
trical material and accessories, has decided, owing to the consider- 
able extension of its activities which has taken place since its 
for mation in 1917, to raise its share capital to a minimum amount 
of Kr. 450,000, with a maximum fixed at Kr. 1,350,000.— Reuter's 
Trade Service, 


The Discovery of Electromagnetism.— On August 81st 
and September Ist, the centenary of the discovery of electro- 
magnetism by Oersted, was celebrated at Copenhagen, by meetings 
of Scandinavian scientists, 
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The Threatened Coal Strike. — We have received from 
the Federation of British Industries a copy of the following letter, 
which has been forwarded to all the leading manufacturers and 
trade and manufacturing associations in the United Kingdom :— 

It has been suggested in certain quarters that in the event of 
& coal strike, manufacturers throughout the country should 
promptly close down their works in order to put pressure upon the 
coal miners and to prevent funds from reaching them from other 
Unions. In our opinion, this course would be in the highest 
degree undesirable. . . 

“Tt must be remembered that the quarrel is not one between the 
miners and their employers, but is a direct challenge of the policy of 
the Government. The manufacturers of the oountry and the 
innooent workers in other industries are equally threatened by 
such a strike, which must involve all in heavy losses and serious 
unemployment, since few firms will be in possession of coal 
supplies sufficient to carry on for more than a very short period. 

‘It seems, therefore, to be the plain duty of employers in this 
national orisis to keep open their works as long as possible, in 
order to mitigate the hardships which must result from the strike 
to the community at large. 

„ The dangers and difficulties of the situation must inevitably 
be very great, but they cannot fail to be aggravated by every 
addition to the ranks of the unemployed.” | 

The letter is signed by Sir Allan M. Smith, chairman of the 
National Confederation of Employers’ Organisations, and by Mr. 
W. Peter Rylands, president of the Federation of British Industr‘er, 

During the week there has been no important development in 
connection with the threatened coal strike. It was decided to 
hand in notices to cease work on September 26th, and the Miners’ 
Unions are proceeding with the preparations for a strike. The 
Trade Union Congresa opened at Portsmouth on Monday last, but 
until Wednesday the subject was not mentioned. Whilst going to 
press we learn that on Wednesday morning the question was raiscd, 
and the President (Mr. J. H. Thomas) made a statement on behalf 
of the Triple Alliance, to the effect that that body unanimously 
endorsed the miners’ claim. The matter was referred to the 
S'anding Orders Committee. At a later stage, Mr. Hodges 
(secretary of the Miners’ Federation) announced that it had 
accepted an- invitation from Sir Robert Horne to meet him in 
London on Thursday and discuss the situation, and the Congress 
passed a resolution declaring that the miners’ claims should be 
conceded forthwith, . aaa l 

‘On Friday last the President of the Board of Trade suggested that 
the wages elaim should be referred to the Industrial Court ; this 
proposal was rejected, and on Sunday the President said that if the 
miners prefe it, the rates of pay should be reconsidered and based 
on output, but no reply was given. . With regard tothe reduction in 
the price of coal demanded by the miners, which is universally con- 
sidered a political question, the Government remains firm. 

A Sub-Committee of the Triple Alliance, which has declared 
itself in sympathy with the miners’ claims, is continually in session 
for the purpose of dealing with the coal crisis. ; 

The. National Union of Colliery Enginemen, Mechanics, and 
Electrical Workers has decided to give notice to withdraw its 
members from work on September 25th. | i 


Electrica! Workers’ Wages.— The Industrial Court issued 
an award on Saturday on a claim by the National Warehouse and 
General Workers’ Union for minimum rates of wages for their 
members employed in the London district by the General Electric 
Co., Ltd., Siemens Bros. Dynamo Works, Ltd., and the Britich 
Thomson-Houston Co., Ltd. The Court decided that the clerical 
staffs and counter salesmen should receive minimum weekly rates 
v g from £1 Ds. for male employés of 16 years of age to 
£3 5s. at 23 years of age. In the case of females the minimum 
rates were 20s. at 16 years of age, rising to £2 7s. 6d. at 21. 
The Court did not fix & minimum for workers over those ages, 
because it considered such cases should ba dealt with by the firms 
concerned upon the basis of the worker's knowledge, experience, 
and ability. Having regard to the advances which employés in the 
stores and packing departmenta had received since the beginning 
of the war, the Court did not consider that any case had been 
made out for a further general advance, 


The Engineering Dispute.—On Saturday last the lock- 
out of members of the Electrical Trades Union came into operation ; 
it is estimated that 10,000 men were immediately affected by it, 
and a much larger number of members of other Unions are likely 
to be involved. The Minister of Labour (Dr. Macnamara) decided 
to set up a Court of Inquiry to investigate the dispute, and resom- 
mended that in the meantime work should be resumed ; to this 
proposal the Unions assented, but the Engineering Employers’ 
Federation has not accepted it. On Wednesday a conference of 
employers was he'd in London, but no statement was issued. 

Hany of the electricians at Messrs. Viokers's naval construction 
works at Barrow-in-Furnese are members of the Amalgamated 
Engineering Union, and have remained at work. In some places 
members of the E.T.U. have resigned from the Union. During the 
week-end interviews took place between the Minister of Labour and 
Sir David Shackleton on the one hand, and representatives of the 
contending parties on the other, without effect. On Tuesday 
notices were issued by the London District Sub-Committee of 
Station Engineers of the E.T.U. calling a meeting on Thursday of 
shop stewards in the electrical railway, tramway and publio supply 
undertakings, to discuss the position. 

Representatives of the National Federation of General Workers 
endeavoured to bring about an agreement, but were unsuccessful, 
It is reported that this Union gave instructions to its members to 
remain at work, and to do electrical work if called upon. 

v 


At many Midland centres, mass meetings of local. members of the 
E.T.U. have passed resolutions condemning the action of the 
executive in provoking a lock-out. | 

The E.T.U. withdrew the whole of its members employed by firms 
connected with the Engineering and Shipbuilding Trades Federa- 


tion at Barrow. 


Up to the time of writing, whatever may be in store, no serious in- 
convenience to works resulting from the lock-out had been reported. 
Whilst going to press we learn that the Electrical Power En- 
gineers’ Association, which had warned both parties that it would 


throw its weight into the scale against whichever refused arbitra- 


tion, has renewed its warning, and urges both sides to submit the 
outstanding pointa to arbitration. 

Sir David Harrell hss been appointed chairman of the Court of 
Inquiry, and Mr. H. W. Meikle, of the Ministry of Labour, is the 
secretary. l 

Some 3,000 members of the E. T. U, are said to have been locked 
out in the London area. About 20 per cent. of the total member- 
ship is affected by the lock-out, and ballot papers have been issued 
for a national levy. 


Transport Workers’ Wages.—The Unions connected 
with road transport which are affiliated to the National Transport 
Workers’ Federation have been asked to authorise the Federation to 
give notice to the employers, in order to enforce their demand for 
increased wages. B ; 
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LIGHTING AND POWER NOTES. 


Accrington.— LOAN SANCTIONED. —The Electricity Com- 
missioners have given sanction to the borrowing by the Corporation 
of £65,000 for the purpose of extending the electricity undertaking. 
Tho original application was for 4 70.000. | 


Australia, —MouNT MoRGAN (QUEENSLAND).— The To 


Council of Mount. Morgan is considering a proposal to light the 


town by electricity. The Mount Morgan Co. has agreed to supply 
the electricity at 31d. per unit, and it is proposed to sell it at 5d. 
per unit to consumers. It is estimated that it will cost the Council 
£7,600 to put in distributing mains. 

MANLY (N.. W.).— The Municipal Council has practically com- 
pleted the purchase of the Manly Electric Light Works, at a cost of 
£15,000. It is understood that the present machinery is to be sold, 
and a transformer is to be put into the station. The Council will 
buy in bulk from the City Council, and then retail to customers. 
The necessary alterations to the station are estimated to cost 
£7,000. The Council expected to take over the works about the 
middle of August. A conference will be held between the Council 
and the District Shire with the object of endeavouring to bring 
about an agreement whereby the electricity supply can be extended 
throughout the whole district. Reuter s Trade Service (Melbourne). 

BRISBANE (QUEENSLAND). —Among the extensions recently 
carried out at the City Electric Light Oo. s works was the installation 
of an 8,500-H.P. turbo-alternator costing approximately £48,000, 


Batiey.—SrBEET Lamp Oonverston.—The Lighting 
Committee is considering a scheme for the replacement of many of 
the existing street gas lamps by electric lamps, and the conversion 
of others to the automatio gas lighting system. ; 


Burton-on-Trent, — INCREASED Loan. — The Tow 
Council has increased the amount applied for in connection with 
supplying Milton Water Works with power, from £6,000 to £7,278, 
owing to the increased cost of materials and labour. 


cardiff.— YEAR'S WOREING.— The statement of accounts 
for the year ending March 31st, 1919, which has recently been 
published. by the Corporation, records a total revenue from all 
sources of £84,011, as against £79,712 for the previous year. 
Expenditure totalled £61,599, as against £56,522, leaving a gross 
balance of £22,412 (£23,190). The net surplus after payment of 
capital charges, &c., was £787, being a decrease of £1,383 upon the 
previous year's balance. 


Continental. —DENMARK.—At the present time between 
4,000 and 5,000 H.P, is used in water-turbines in mills, provincial 
factories, electricity works, &o., chiefly distributed among turbines 
of under 100 H.P. When the large power station at Tange is in full 
working order there will be between 10,0C0 and 11,000 H.P. available 
for water-turbines, 8,000 H.P. of which will be used in the generation 
of electricity. The estimated annual production of water power 
for the whole country is 40,000,000 to 50,000,000 KW., or one-third 
to one-quarter of the entire electricity consumption of Denmark 
during the next few years. In works of the average size,. and 
as compared with the ordinary coal now available, 40,000.000 Kw. 
will correspond to 50,000 tons, or to an annual expenditure of 
Kr. 10,000,000, reckoning the price of coal at Kr. 200 per ton. A 
capital of Kr. 50,000,000 to Kr. 70,000,000 will be required for the 
establishment of works to produoe 40,000,000 KW. The economic 
importance of this undertaking is considered by experts to be very 
considerable. Economic Review. 

SPAIN. — A concession has recently been granted to the 
Sociedad Hispano-Alemana de Estudios for the establishment, of 
a plant to utilise the water power of the River Cueva at Riogordo 
(Province of Malaga) for the generation of electrical energy). 


Coxhoe (Co, Durham).— PUBLIC Lieutimxsa.—The Parish 
Council has accepted the offer of Messre. Walter Soott, Ltd., for 
lighting East Hetton by electricity from September 1st to April lst 
at £5 per 50-C.P. lamp. " S ; 
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Crewe.—Loan SANCTIONED.— The Electricity Commis- 
sioners have sanctioned the borrowing of £3,100 for new plant, 
mains and services. The amount applied for was £6,000, but the 
Commissioners have withheld sanction to £1,900—the difference 
between the amount paid to Ilford Corporation for oertain plant 


and the estimated cost ; to £450 for mains—the cost to be ascer- 


tained and further application made; and to £550, the amount 
expended over and above loans sanctioned since 1911. 


Darwen.— ELECTRICITY SuppLy.—The Electricity Com- 
mittee of the Town Council has authorised the purchase of the 
necessary cables to take a supply of electricity for motor purposes 
from Blackburn Corporation to Queen Street Mill, Darwen. 


Erith. —LInKING-uP.—At a meeting of the Urban 
District Council satisfaction was expressed at the terms of “ linking- 
up " the Erith and Woolwich electrioity undertakings, put forward 
by the Woolwich Borough Council The agreement was approved 
subject to the legal points being found satisfactory. 


Greenock. — Forsicn PLANT INSPECTION. — Provost 
Mitchell, Councillor N. M. Brown, and the Corporation electrical 
engineer have gone to Switzerland to inspect electrical plant by 
which, it is claimed, labour costs are greatly reduced. . 


Horsham.— YEAR'S WORKINd.— The accounts for the 
year ended March 3lst last record a total income of £7,675, and 
expenditure of £4,891, leaving a gross balance of £2,784. The 
payment of interest, &c., and the deduction of last year’s deficiency 
of £4,212 resulted in a net loss of £3,427. 


Hove.—LIGHTING ExPERIMENT.—In order to ascertain 
the comparative coats of street lighting by gas and electricity, the 
Corporation arranged an experiment ranging over 12 months. 
Lamp: of equivalent efficiencies for the two agents were erected, 
and the following results were obtained :— 


Gas. Electric. 
Church Road. Western Road. 
Number of lamps erected A n 30 14 
Number of separate burners ... ks 180 14 
Capital cost of erecting 5 *. £282 7 11 £323 9 11 
Maintenance cost per month ... sa 410 4 2 4 1 
Coat for gas and electricity per hour ... 0 2 4) 0 1 0 
Cost per annum for lighting 1,000 ft. 
of roadway ... m TA .. 295 3 8 131 13 6 


—— 


— 


Cost for gas and electricity per annum, 
3,761 hours T" “a .. 8448 10 0 £188 1 0 
Maintenance cost for 12 months . 54 4 0 26 9 0 


Total operating costa for 12 months... $502 14 0 £214 10 0 


In making a comparison of the coat of the two systems, it should 
be noted that the gas company has only charged for extending the 
lamp standards in height, and has not shown anything as to the 
coat of the original standards and connections to the mains, while 

he expenditure for the electric inetallation is for an entirely new 
nstallation, including all costs of connection from the electricity 
mains to the lamps, and it includes £36 5s for a tower ladder, 
which would not occur again. Eliminating the cost of the tower 
ladder, the capital costs were :—Gas, £282 7s. lld. ; electricity, 
£288 4s. lld. 

The above figures are taken from statistics supplied by the gas 
company and the electricity department respectively, and the com- 
mittee considers that they are clearly in favour of electricity. 


Iudia.—Cauvery FALLS ScHEME.—With the flow of 
water now available at the Cauvery Falls, the supply of power can 
be raised to several thousand more horse-power than the capacity 
of the existing generating plant, and the Mysore Government has 
given instructions for additional! generating plant to be installed. 
At the same time, several schemes are before the Government for 
still further utilising the waters of Cauvery Falls. The first main 
installation of plant was at Sivasamudram, but there are, in 
addition, two sites where power stations can also be installed in the 
Cauvery Valley, viz, at the Shimsha Falls and at the Mekadatu 
Falls. The possibilities of the falls at Shimsha are said to be great ; 
the drop is considerably greater than that at Sivasamudram, from 
which they are distant about 4 miles. When the original works 
were extended a scheme was proposed to provide the additional 
supply from the Shimsha Falls, instead of from Sivasamudram, by 
carrying tbe water in an armoured concrete pipe-line, 40 miles 
long, direct from the Krishnarapasagara Reservoir to Shimsha, 
The proposal was, however, shelved, and the works at Sivasamudram 
were enlarged, and the water of the new reservoir made available. 
There now appeara to be a desire, however, to utilise the drop at 
Shimsha for a new power supply station. Mr. P. H. Gibbs, now at 
theTata works, carried out preliminary investigations for generating 
power at these falla with the aid of Cauvery water, which was to 
be carried from Sivasamudram to the Shimsha site by a canal and 
conduit about 11 miles long. The second scheme suggested, called 
the Mekadatu scheme, would be on a much smaller scale. Investi- 
gations have shown that a net height of nearly 140 ft. will be 
available about 4 miles below the Arkavati junction. A scheme 
has been worked out by the engineer-in-charge, Mr. Forbes, for 
generating 4,000 H.P. The chief electrical engineer to the Mysore 
Government has the matter in hand. American Commerce Reports, 


Kendal.—ExTENSIONS.—Application is being made to 
the Electricity Commisaioners for their sanction to the installation 


at the electricity works of a Diesel engine, direct connected to a 
D.C. generator, at a cost of 4 6,464. 


Manchester.— BULK SuprPLY.—On August 11th, the 
haar 


Electric Power Co. for a bulk supply of electricity from the station 


"now building at Barton, to the extent of 20,000 Kw. Compliance 


with this demand would necessitate the installation of an additional 
25,000-K w. set at an estimated cost of £700,000, for which borrow- 
ing powers are needed ; the Elestricity Commissioners had 
expressed approval of the scheme as being in avoordance with their 
views. The company would provide the main from Barton awitch- 
board to ita area, and would pay the Corporation, in addition to the 
actual cost, plus 1 per cent. on the capital outlay (to be handed to 
the City Fund), a further item of 74 per cent. as a commercial 
profit. The net result would be a return of 3 per cent. on the out- 
lay of £700,000, and the contraot would be for seven years certain, 
with the option for the company to renew it for three years. 

Eccles Corporation had since asked for a supply of 2,000 KW.; 
this would be given at a reduced price through the company, which 
already supplied Eccles. fats 

The Finance Committee, on August 19th, in submitting the 
above report to the Council, pointed out that the circumstances 
were peculiar in that the proposal was to supply & company 
working for profit, and the Corporation would receive & return of 
3 per cent. on capital. The Finance Committee regarded the pro- 
posal as pledging the city's credit to raise capital for the benefit of 
a company operating outeide the city, and did not support the 
recommendation, suggesting instead that the Electricity Commis- 
gioners were the proper authority to provide the funds. The Com- 
missioners, however, intimated that they were not in a position to 
do this, and the matter had to go back to the Finance Committee 
for reconsideration. 


Morley.—BUL& SUPPLY.—Àt last week's Council meeting 
it was decided to obtain a “stand-by” supply of electricity in bulk 
from the Leeds Corporation on the scale of charges obtaining in that 
city, with a proviso that a minimum payment of £500 should be 
made whether any electricity was used or not. 


Mytholmroyd (Yorkshire) .—A PPLICATION FOR TERMS.— 
The Tradesmen's Association, last week, decided to promote an 
application, to be submitted to the Yorkshire Electric Power Oo., 
asking on what conditions and terms electricity could be supplied 
for lighting and power purposes for local traders and the public. 


Romford.—INQUIRY.—The Electricity Commissioners 
announce that a public inquiry will be held on October 6th at 
the Middlesex Guildhall, Westminster, in connection with the 
Romford and District Electric Lighting Order, 1913. 


South Shields. — YEAR'S WorKING.—The annual report 
of the electricity supply department for the year ended March 31st 
last records a total revenue of £66,377, compared with £42,169 for 
the previous period. Working expenses came to £43,138, against 
£30,744, leaving a groes profit of £23,239—more than double the 
1918-19 figure, £11,426. The net result, after payment of capital 
charges, was a surplus of £3,514, comparing favourably with the 
previous year’s deficit of £7,287. The total number of units 
rose from 5,766,398 to 6,962,929. 


Swansea.—YkaAR'8 Workinc.—The following are the 
results of working for the year ended March 31st last; the corres 
ponding figures for the 1918-1919 period are given in parentheses :— 
Income, £77,329 (£58,765) ; expenditure, £56,190 (639,012) ; gross 
profit, £21,139 (£19,753); loan charges, &o., £16,798 (814,928) ; 
and net profit, £4,406 (£4,825). The number of units gen 
increased from 10,221,867 to 12,852,133. 


Truro. — ELECTRIC I[:1GHTING ScHEME.— The Town 
Council haa decided to discuss with Messrs. Herd. & Smith an 
electric lighting scheme for the city, the firm having offered to 
find all the necessary capital for carrying it out. 


Whitehaven. — ELECTRIC LIGHTING Orper.—The Rural 
District Council has decided to apply for a provisional order for 
electric lighting for the whole of its area. 


Worcester Park.— ELECTRICITY SuPPLY.—The South 
Metropolitan Traction and Lighting Co., Ltd., hae secured " 
order from the Commissioners authorising it to extend ! 
supply of electricity to Worcester Park. 


——— € — uÀ—— ÍÓ—— 
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TRAMWAY AND RAILWAY NOTES. 


Algerla.— RAILWAY ELECTRIFICATION.— The Governor 
General of Algeria has appointed a commission to study the 
question of electrifying existing railways, as also that of aupplying 
electricity to industries and agriculture. The falls of the lt 
Agroum are to be utilised to supply an electric railway to be 
from Setif to Bougie. 


Australia, —BRISBANE (QUEENSIAND).—GIving ene 
in connection with the tramway employés’ claim in the Arbitrat - 
Court, Mr. Slade, assistant manager of the company, said that sin 
1914 the wages of conductors had been increased two or 
times, The increases in some instances were as high as papas 
cent. The cost of materials, which had to be imported from? 
seas by the company, had risen by 250 per cent. On the other se 
transportation remained unaltered, Brisbane being the only 
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inthe Commonwealth, and probably the only one in the world, in 
which tramway fares had not been raised. The demand for higher 
wages in the present application involved about £45,000. If this 
added burden was placed on the company, fares would have to be 
raised correspondingly.—rening News (Brisbane). 


 Brighton.—WacrEs SETTLEMENT.—The Town Council 


has agreed to pay its tramway employés Grade 1 rates instead of 


Grade 2, aa decided iby the Whitley Council. It is stated that the 
financial position of the undertaking is so unsatisfactory that the 
extra wages will entail an immediate increase in fares. 


Cardiff.—YeEAR’s Worxkinc. — The recently- published 
accounts for the year ended March 31st, 1919, show a total income 
of £256,288, as compared with £213,958 for the previous year. 
Working expenses amounted to £147,477, against £126,806, leaving 
a gross profit of £108,811 (£87,152). The net balance, after pay- 
ment of income-tax, interest, &c., was £52,518, as compared with 
£27,144 for the year ended March 31at, 1918. 


Greenock, —PROPOSED MUNICIPALISATION.—A proposal 
recently put before the Council for the purchase of the tramways 
by arbitration was referred back for further investigation and 
consideration, 


Doncaster.— RENEWAL OF TRAOK.— It was decided, 
at last week's Council meeting, to re-lay the double tramway 
lines from Oleveland Street to Oswin Avenue, at a provisionally 
estimated cost of £42,000. 

STRIKE AVERTED.—By conceding the tramway men a id. per 
hour advance, the Corporation, on September 2nd, averted the 
possibility of a strike during the St. Leger week. 

FRER TRAVEL.—The Secretary of the Great War (Bentley 
Branch) having requested that free car passes should be granted to 
ex-soldiers who had lost a leg in the war. The tramways manager 
has been instructed to reply, asking for a list of names and 
addresses of the soldiers referred to, when the Committee will 
favourably consider the granting of the request between the hours 
of 9 a. m. and 5 p.m. 


Keighley. REORGANISATION.—At the next meeting of 
the Town Council a recommendation from the Tramways and Eleo- 
tricity Committee for the discontinuance of the single management 
for the two departments, and that a separate tramway manager, 
at an inclusive salary of £400 a year be advertised for, will be 


London.—REDUCTION or SERvICES.—It is stated that 
in the event of a miners’ strike the number of trains upon the 
Underground Railways will be considerably reduced—by 20 per 
cent. at least. 

Failure of a signal at Charing Cross just after 7 am. last 


- Friday morning, caused delay to the westward section of the Dis- 


trict Railway. 


Manchester, —EsTrMATED Loss.—The manager of the 
Corporation tramways has reported that if the fares are not raised 
there will be a loss of £305,000 this year on the undertaking. 


Oidham.— ARBITRATION EXPENsEs.—The local authori- 
ties concerned in the purchase of the undertaking of the Oldham, 
Ashton, and Hyde Electric Tramways Co., have been asked to 


contribute £4,000 towards the expenses of the recent arbitration, 


and the amount has been allocated as follows :—Ashton, £2,500 ; 
Hyde, £1,260; Denton, £750 ; and Audenshaw, £500, 


West Riding (Yorkshire)—Fare Increase. — The 
Yorkshire (Heavy Woollen District) Electric Tramways, Ltd., give 
notice that they have applied to the Ministry of Transport for 
power to increase their charges. The increases, if permitted, will 
affect Dewsbury, Batley. Birstall, Liversedge, Heckmondwike 
and Spenborough. 


TELEGRAPH AND TELEPHONE NOTES. 


Anstralia,—AUTOMATIC TELEPHONES.—Tenders have 
been accepted by the Postal Department for the construction of a 
new automatic telephone exchange at Collingwood (Melbourne) at 


` an estimated cost of about £123,000. The work will be started 


almoat immediately, and will take, it is expected, about 10 months 
to complete. It is the intention of the Postmaster-General shortly 
to submit to the Public Works Committee proposals for the estab- 

ent of three other automatic exchanges.—Reuter’s Trade 
Service (Melbourne). 


Chester, — WIRELESS INSTALLATION.—On the roof of the 
Town Hall, a military wireless station has been erected, the 
War Office agreeing to indemnify the Corporation should any 
damage be incurred. 


Colombia,—W iRELkss TELEGRAPHY.—4A merchant of 
quilla, on account of the deficient public telegraph service in 

the Department of Magdalena, Colombia, has entered into a contract 
to introduce a wireless telegraph service. He has given a bond of 
1,000 pesoa, which will be forfeited if work on the installation is 


not commenced within six months of the signing of the contract, 


The bond will also be forfeited unless the service is established and 
working within a period of one year from the date of the signing of 
the contract. 


Denmark. CABLRH Cur.—The Daily Mail's Copenhagen 
correspondent reports that & heavy telegraph cable was caught in 
the tackle of a fishing cutter while she was cruising just outside 
Danish territorial waters in Aalbaek Bay, South Scaw, Jutland, 
during the week end. The crew hauled 1,100 fathoms of the cable 
on board, and. as the cutter oould carry no more, the cable was 
out and the place marked with a buoy. The fishermen thought it 
was ^ disused German "spy" cable, but it is suggested that it 
might be the cable belonging to the Danish Great Northern Co., 
which connects the Scaw with the Island of Marstrand, off the 
coast of Sweden. According to the maps the latter cable is laid 
in approximately the same position as that in which the fishermen 
report their catoh.“ 


Frauce,—THE TELEPHONE SysteM.—Reporting upon 
the elaborate programme of telephone development and expansion 
planned by the French Government, the American Vice-Consul at 
La Rochelle says that in comparison with other European 
countries, France ranks eighth in number of telephone subscribers, 
having 354,155 on January lst, 1918, or nine to each 1,000 of 
inhabitants, whilst Germany at that time was reported to have 
had 1,421,000, and Great Britain 812,000, or 22 and 18 per 1,000 
inhabitants, respectively. A new feature of the project involves 

abandonment of the present system of financing. The State has 
heretofore furnished the entire funds for telephone construction 
expenditure, and instead will now call for the financial co-opera- 
tion of the different departments; they, in their turn, to be 
assisted by the local communes interested. The estimated cost of 
the extensions proposed will amount to 1,518,000,000 fr., to be 
spread over a five-year period, and it is in providing revenue for these 
disbursements that local officials in the above consular district are 
interested. The scheme, as planned, involves the installation of 
20 circuits to serve the central regions of France, totalling 
91,000 km., to which will be added 44,000 km. of new lines con- 
necting with department centres, and 12,000 km. of communal 
lines. In addition to the lines named, 63,000 km. of independent 
lines or cables will serve the Paris district, Another system, with 
20,000 km. of new circuits, is to be established between Alsace- 
Lorraine and the rest of French territory ; and 26,000 km. of 
cables, or three times the mileage existing in 1914, will be reserved 
for international communication. Briefly stated, following the 
installation of 256,00) km. of new circuita — without counting 
the departmental extensions, the amount of which will depend 
upon the demands of the rural population—the French public will, 
should the scheme be carried out, have at its service 400,000 km. 
of telephone lines, which will be able to care for 1,000,000 
subscribers. i 
New SUBMABINE CABLES.— According to the Economic Review, 
the establishment is proposed in the near future of the following 
new submarine cables :—Marseilles-Tunis, Marseilles-Algiers or 
Phillippeville, and Mareeilles-Oran. 


Italy.— WIRELESS COMMUNICATION WITH SWEDEN.— 
Direct regular wireless telegraphic communication has been estab- 
lished between the Karlsborg Station in Sweden and the San Paolo 
Station at Rome.— Heuter's Trade Service (Stockholm). 


Mexlco.—Nxw WIRELESS STATIONS.—The Department 
of Commerce officially confirms the announcement that the 
Government intends to install immediately 30 new wireless stations, 
at an approximate cost of $1,000,000.— Reuters Trade Service 
(Washington). 

New Zealand,—TELEGRAPH AND TELEPHONE EXTEN- 
SIONS.—Tbhere was not a very extensive development of telegraph 
lines during 1919, the mileage of wire at the end of the year being 
50,898, compared with 50,291 at the. end of 1918. There were 
165,962 miles of telephone wire, with 57,572 telephone connections, 
compared with 154,799 miles of wire and 56,868 connections at the 
end of the previous year. Extensiveimprovements are contemplated, 
however, both in the telegraph and telephone | services during the 
next few years, in order to keep pace with the general develop- 
ment of the Dominion. At present there are 4,500 party lines in 
operation, serving 15,000 subscribers, and the Postmaster-General 
is making every effort to developthe party-line system for outlying 
districts, with the object of bringing the farmer and stock-raiser 
more closely into touch with the business centres, 


United States.—First WiRELEss TELEPHONE Ex- 
CHANGE.—The city of Avalon, Catalina Island, is about 30 miles off 
the California coast. One of the earliest applications of wireless 
telegraphy was that between Los Angeles, Cal., and Avalon. It is 
reported now that the Islanders are to be given telephone con- 
nection with the mainland by means of wireless. The Pacific 
Telephone and Telegraph Co. announces that an ordinary telephone 
exchange is to be installed at Avalon and that conversations 
between subscribers’ stations on Catalina Island and stations on the 
mainland will be carried on by wireless telephony without manual 
relaying.— 7. and T. Age. 


Wireless Meteorological Forecasts.—A Notice to 
Airmen,” issued on August 30th by the Air Ministry, announces 
that the necessary data for preparing a complete synoptic weather 
chart will nenceforth be issued thrice daily, at 3.16 a.m., 8.45 a.m., 
and 8.15 p.m. (G.M.T.), by wireless telegraphy, on a 1,400-metre 
continuous wave from London, and four times daily on a 3,390- 
metre wave from Aberdeen, 
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^: Wireless Telegraphy. — AMATEUR INSTALLATIONS.— 
Since the Postmaster-General again permitted amateurs to erect 
wireless installations, the growth of amateur wireless clubs has 
greatly increased. There are now 41 of these clubs in the United 
Kingdom with & membership of over 1,500. The Post Office 
authorities are receiving avplications for licences every day from 
amateurs. To a considerable extent the pre-war activities of the 
wireless amateur are restricted by the new rules. Noamateur may 
srect an aerial more than 100 ft. in length or more than 100 ft. 
above the ground. The power used in transmission of messages 
must not exceed a certain unit, and a specified wave length must 
be adhered to. These restrictions are imposed so that wireless 
amateurs may not interfere with Government stations. In certain 
Gases special permission is granted for the use of the thermionic 
valve for the reception of signals.— The Times. 


` ` - CONTRACTS OPEN AND CLOSED. 


( The date given in parenthesis at the end of the paragraph indicates 
- the issue of the ELECTRICAL REVIEW, ia which the ‘ Official 
Notice” appeared.) 


OPEN. 

Australia. — Commonwealth Government. November 
24th. Protected cable terminals and cable distribution boxes. 
Specifications, &c., will be available at Australia House, Strand, 
W. O.— Reuter: Trade Service (Brisbane). l 
' BRISBANE.—December 9th. Department of Public Works. 
Seventy three-phase oil-cooled core type static transformers— 
15, 20, 25, 30, 35, 40 and 50 K. v. A. capacity, 6,600/440 volta.— 
Reuter's Trade Service. 

BRIBBANB.— January 20th, 1921, and February 25th, 1921. The 
City Electric Light. Co. A 10.000-Kw. turbo-alternator set; 
transformers and switchgear.—Reuter's Trade Service. | 
- WICTORIA.—October 20th. Victorian State Rivers and Water 
Supply Commission. Two 1,600-B.H.P. steam turbines, with 
mechanical reduction gearing’ and condensing plant. — Heuter's 
Trade Service (Melbourne). | 

MELBOURNE.—September 23rd. Melbourne and Metropolitan 
Tramways Board. Supply, delivery and erection of two 350-H.P., 
A. O. motors, also switchgear. (Contract No. 101.) Particulars from 
the offices of the Board in Melbourne. — Heuter's Trade Service. 
February 24th, 1921. The Victorian Electricity Commissioners, 
Tarbo-alternators of 25,000, 12,500 and 600 KW., also condensing 
plant, circulating pumps, transformers, switchgear, synchronovs 
condensers, copper and steel cables, steel towers, &c., for use in 
5 with the Morwell power scheme.—-Reuter’s Trade 

ice, 

QUEENSLAND.—Ostober 6th. P.M.G.s Department. Instruments 
and parts (schedule 499), (See this issue.) 

SOUTH AUSTRALIA. — October 20th. P.M.G.'s Department. 
Telegraph instruments (schedule 516), and telephone instrumenta 
(schedule 549). i 

November 3rd. P.M.G.'s De 
(schedule 548). (See this issue. 


Beiglum.— The Municipal Authorities of Schaerbeek 
have just invited tenders for the supply of 202 electricity meters 
for a 5-amp., 110-volt, 50 period, monophase circuit. 


Bolton.— September 16th. Electricity Department. One 
12,000-KW, turbo-alternator. (August 20.) 


Edinburgh. — September 27th. Electricity Supply 
Department. Coal, ash and flue-dust handling plant, circulating 
pumps and pipework. (August 27th.) 


India, — Aara. — October 22nd. Municipal Board. 
Complete generating plant, comprising : four Diesel engines and 
H.T. alternators; H.T. and L.T. switchgear, transformers and sub- 
station equipment; 15 miles underground H.T. cables, 28 miles 
overhead L.T. three-phase mains and street lighting equipment, 
complete with all accessories. (August 20th.) 


Langho (near Blackburn).— September 15th. Manchester 
Board of Guardians. Replating a battery of accumulators (98 
cells), at the Epileptic Colony, for the Manchester Union. Further 
particulars from Medical Superintendent at the Colony. 


Lincoln. — October 8th. Electricity Department. 
Spray oooling plant, 500,000 gallons per hour, with pipe and 
pipework. (See this issue.) 


Littleborongh. — September 22d. Urban District 
Council. One group of two 50 k. v. A. transformers, with E. H. r. 
switchgear and cable connections ; one group of three 500K. v. A. 
do. do.; one group of two 150/200-K.v.A. do. do. Transformers to 


be oil cooled, wound for 6000/4100 volts, 3-phase, 50 cycles. (See 
this issue.) 


London.—5T. PaNcRA8.—September 14th. Electricity 
Department. Two water-tube boilers, each of 40,000 lb. per hour 
evaporation capacity. (August 27th.) 

WESTMINSTER.—September 15th. Board of Guardians. Supplies 
of electric lamps, fittings, &c. Mr. W. J. Lickley, Clerk to the 
Guardians, Princes Row, Buckingham Palace Road, S.W. 1. 

METROPOLITAN ASYLUMS BOARD. September 29th. Extensions 


to the telephone installation at the Grove Hospital, Tooting. 
(See thia issue.) l a "s à 


ment. Telephone instruments 


Macclesfield. — September 18th. ‘Cheshire Oounty 
Asylum. Supply of electrical goods. Mr. W. F. Tingay, Parkside 
Asylum. i 

Manchester.—September 14th. Tramway Committee. 
Steel girders, tramway rails, permanent-way special track work. 
Mr. J. M. McElroy, General Manager, 55, Piccadilly, Manchester. 

September 20th. Electricity Committee. Six 33,000-volt, 19,500- 
K.V.A., 3-phase static transformers, house service and testing trans- 
formers. (August 6th.) l A 

New Zealand.—INVEBCARGILL.— October 19th. Borough 

Oouncil. 10,600 lineal] yards of 80-1b. grooved girder steel rails in 
40 ft. lengths ; 3 miles of copper trolley wire ; 14 miles of stranded 
copper feeder cable with weather-proof insulation. Particulars 
from Chief Electrical Engineer.—Reuter’s Trade Service. > -. 
. AUOKLAND.—Mr. Wylie, the city electrical engineer, has left for 
Europe. He has been empowered to open tenders, in London for 
the supply of machinery and other equipment in connection with 
the electrical extansions for which a loan of £500,000 has been 
authorised. Heuter's Trade Service. : 

Nuneaton.—September 20th. Electricity Department. 


1 rd L.T. switchgear, connecting cables and accessories. (August 


"E EN "S 
Sheffield.— October 12th. Electric Supply Department. 
Two 10,000-Kw. steam turbines, condensing plante, pipework, &c., 
alternators and exciters. (See this issue.) - -- - mE 
Southampton. September 10th. Board of Guardians. 
Electric installation at the Children's Homes, Hollybrook Estate, 
Winchester Road, Shirley. Messrs. Gutteridge & Gutteridge, 
architects, 2, Portland Street, Southampton. 
Spain. — Tenders have recently been invited by the 
Municipal Authorities of Villafranoa, for the concession for. the 
electrico lighting of the town. x. 
St. Helens.— September 80th. Electricity Department. 
Cast-iron low pressure water piping, and one natural draught 
cooling tower. (See this issué.) .— ^ © » E ï 
Uganda.—February 19th, 1921. Government of the 
Uganda Protectorate. Tenders invited for a concession of a 
portion of the Ripon Falls of the Nile. (See this column in our 
issue of Jaly 30th.) yo l Zr 


£^ ; " 


CLOSED. ere 


Australasia, — HOBART, TasMania.—Tramear equipment 
i 2 u i à 

contract :— Loi | ! rra x 

The City Council Tramway Committee reported that with reference to the 
order for 12 teamcar equipments placed with the English Electric Co., a 
letter had been received from the Sydney agents stating they bad been com- 
pelled to increase the cost by 12] per cent., and asking the Council to agree to 
the usual conditions as to bearing any additional cost caused by increased 
price of wages and materials during the currency of the contract. It was 
ascertained by cable that the offer of the Australian General Electric Co. (the 
second lowest tenderers) still held good subject to immediate acceptance. A 
special meeting of the committee was called to consider the position, which was 
that the English. company's offer for the total contract was £720 above that 
of the Australian General Electric Co.'s less a possible amount of £200 on 
account of the rate of exchange then ruling, the A.G.E. Co. offer being for 
American equipment. After {ull consideration the committee decided to con- 
firm the order with the English Electric Co. in order to give effect to the 
policy of this Council to give preference firstly to Australian goods and 
secondly to those of British manufacture as against goods coming from other 
countries. The Council confirmed the action of the committee.—Tenders. 


SvDNEY.—City Council. Electric Lighting Committee. Accepted : 


Supply of motors (Spec. 594), Section A £2,539, Section B £878, Section C, 
£1,521, Section D £1,437, Section E £2,389, Section F £1,984.—Australian 
General Electric Co. 
Cables ieee proof) (Spec. 607), £2,735.—Lawrence & Hanson Electrical 
Co., Ltd. 
Rubber insulated cables (Spec. 608), £5.397.—Australlan General Electrle Co. 
Submarine H.T. cables (Spec. 617), £898.—Siemens Bros. Dynamo Works, 
Ltd. f : a 
With reference to tenders for 10, 000/415 volt transformers (Spec. 592), for 
which a tender of Messrs. Johnson & Phillips had been accepted, the firm had 
declined to enter into a contract, the time for acceptance having expired before 
the letter of acceptance was read. The Council accordingly accepted the next 
lowest tender, that of the Australian General Electric Co. at £20,995, with 
spare parts £215, total £21,210. 
Six 50 K. v. A. 10, 000/415 v., Sphase transformers, £1,850, Metropolitan- 
Vickers Electrical Co., Ltd. 

The Council renewed its promise, in connection with the cancellation of the 
contract in 1918 for a turbine, to order the next main generating set from 
the successors to Messrs. Willans & Robinson, viz., the English Electric Co., 


Ltd. ; 
HEALESVILLE (Victoria) Shire Council. Accepted :— 
For the electric light installation :— A 


Engines and producers, £4,231.—Ruston & Hornsby. 
Alternators, switchgear, &c., £1,031.—Kynochs, Ltd. j 
Bare and insulated cables, £858.—British Insulated & Helsby Cables, Ltd. 
Poles, £242; erection of poles, line wire, &c., £323.—Clements & Stewart.— 
Tenders. 
LAUNOESTON (Tasmania) City Council. Accepted :— 
1.000 K. v. A. hydro-turbo set, £12,734.—Australian General Electric Co. 
500 electricity meters, £1,031 (Chamberlain & Hookham).—British General 
Electric Co., Ltd. 
P.M.G.'s Department, N.S.W. Accepted :— 


Switchboard material for the Glebe automatic telephone exchange, £1,008.— 

Automatic Telephones (Aust.), Ltd. : 
10.000 Commonwealth type Diamond dry cells, £2,125.—Australectrie Co. 
P.M.G.'s Department, Victoria. Accepted :— 


250 wall telephones and 500 table tclephones, £2,787.—Automatic Telephones 
(Aust.), Ltd. 


P.M.G.'s Department, West Australia. Accepted :— 


180 automatic table pee telephones, £990; 270 do, wall pattern, £1,8350.— 
Automatic Telephones (Aust.), Ltd.—Tenders. 


Bridlington.— Town Council :— 
Ediswan Electric Co., Ltd.—T wo electric fans for the Grand Pavilion, £39, 


— 
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Bolten. Electricity Committee. -Accepted :— 

FUA 115 N with the extensions at Beok-o'th'-Bank generating 
8 on, viz :— i 

Met,.Viokers Electrical Co., Ltd.— E. f. r. switchgear, 

Hick, Hargreaves & Co., Ltd.—Condensing plant. 

Babcook & Wilcox, Ltd.—Eight boilers. hy de 


Darwen.—Town Council. Accepted :— 


Macintosh Cable Co., Ltd., for thé supply of high tension feeder cables 
for the Blackburn supply. à 


Highworth.— Rural Council :— 


J. Loti & Son.—Electrio light installation, offices, £79. 


Liverpool.—Electric Power and Lighting Committee. 
Recommended :— 
Met.-Vickers Electrica! Co., Ltd., for the supply and erection, at Lester 
Drive electric power station, of 12,500-xw. turbo-alternator and 

accessories. | : 

Manchester.— Electricity Committee. Accepted :— 
h-tension switchgear.—Met.-Vickers Electrieal Co., Ltd. 

Cable.—Callender's Cable & Construction Co., Ltd. 


. - 


Stores for 12 months 
Service boxes.—J. Stubbs, Ltd. 
Tee service boxes.—Siemens Bros. & Co., Ltd. 
Trough boxes, bends, iron troughing and bends.—Hardy & Padmore, Ltd. 
Steam turbine-driven boiler feed pump.—G. & J. Weir, Ltd. 

Tramways Committee: ü 

.' Universel type rail-grinding machine.—Engineering & Equipment Co., Ltd. 

Reciprocating rail grinder.—Hitchcock, Lloyd & Co., Ltd. ; 


New. Zealand. — The. Government has accepted the 
tender of the English Electric Co. for the electrification of the 
Otira tunnel, and that of the National Electrical Engineering Co. 
for the supply of the necessary equipment. Each of the tenders 
involves an outlay of about £300,000. They provide for the elec- 
trical equipment of a 4,000-H.P. generating station and the supply 
of six electric locomotives.— Reuter's Trade Service (Wellington). 


FORTHCOMING EVENTS. 


Birmingham and District Electric Club.—Saturday, September llth. At 
the Grand Hotel, Colemore Row, Birmingham. At- 7 p.m. Paper on Some 
Considerations in Regard to Low-tension Switchgear,” by Mr. H, Gregory. 


ord Technical and Engineering Assoeistion.— Saturday, September llth. 
At the Royal Technical Institute. At" pm. Paper on The Present Day 
Development and Practical Application of High-speed and Carbon Steels,” 
by Mr. T. Shawoross, 


Machine. Tool & Engineering Exhibition at Olympia, W.—Open to Sep- 
tember 25th. 


astitution of Mining Engineers. — Wednesday, September 15th. At the 
d Town Hall, Manchester. Annual General Meeting. September 16th and 
17th. Visits to places of interest. : 


Institute of Metals. — Wednesday and Thursday, September 15th and 16th. 
At Barrow-in-Furness. Autumn meeting. 


unicipal Tramways Association.—September 15th to 17th. At the Cit 
m Hall, Cardiff. Aunual Conference. , | y 


NOTES. 


lastitution amd Lecture Notes.—The Manicipal Tram- 
ways Assoclatlon.— The nineteenth annual ‘conference of the 
Avsociation is to be held in the City Hall, Cardiff, on September 
16th, 16th and 17th. On Wednesday, September 15th, there will 
be a meeting of the Executive Council and a reception by the Lord 
Mayor of Cardiff. The agenda for the conference includes papers 
on Fares, by Councillor Higham, chairman of the Blackburn 
Corporation Tramways, and Mr. P. Priestley, general manager of 
the Liverpool Corporation Tramways. The conference will be 
resumed in the afternoon, after a luncheon at the City Hall, when 
a paper on Operating Coste will be read by Mr. A. L. C. Fell, of the 
L. O. C. tramways. The Lord Mayor and Lady Mayoress will hold a 
reception in the evening at the City Hall. On Thursday several 
financial papers are down for reading and discussion, and the annual 
general meeting will be held in the afternoon. Friday, the 17th, will 
be devoted to an excursion to Weston-super-Mare and Cheddar. 

Institution of Civil, Engineers.—The annual dinner of the 
Institution has been arranged for Wednesday, October 6th, in the 
Institution Hall. Untransfersble tickets, price £2 10s. each, will 
be issued to members for their personal use, It is intimated that 
accommodation is limited. 


Educational.— THE PoLYTECHNIC.—We have received 
the prospectus of courses in electrical engineering (evening depart- 
ment) for the session 1920-21, from the Polytechnio, 307-311, Regent 
Street, W.1. The classes, which commence on September 27th, 
are divided into four grades. The first-year course deals with the 
underlying principles, and aims at providing a thorough ground- 
work for the succeeding courses. The second-year course is 
devoted to D. O. engineering, and the third and fourth-year courses 
deal with more advanced subjects. There is a special course of 
technical electricity for P.O. workmen. The fee for the oourse, 
subject to guaranteed minimum attendance, is £1 le. Enrolment 
can be made between 6 and 8.30 p.m. from September 15th to 17th, 
and from the 20th to 24th. 

BATTERSEA POLYTECHNIC, S. W. 11.— The next session com- 
mences for day classes on September 2 lat, and evening courses 
September 27th, Arrangements will be made to provide special 
combination (day and evening) courses in electrical engineering 
and electric traction for shift engineers, provided that sufficient 
entries are obtained before September 27th. Anabridged calendar of 
evening classes can be obtained gratis on application to the secre- 
tary. See our advertisement pages to-day. TE EE 


: Prize. Competitions.—The Royal Academy of Science of 
Turin announces that the 21st and 23rd awards of the Bressa " 
prizes will be conferred on the scientists responsible for the most 
notable discoveries in physical scienoe, &c., in the periods 1915-1918 
and 1919-1932 respectively. The amount of each prize is 9,000-lire. 
Applications must be submitted to the Secretary in both cases, 
not later than December 81et, 1922. These prizes are awarded 
irrespective of nationality. PEE e s 


Appointments Vacant.— Mains and meter superintenden 
(£5 5s.), for the Alloa Corporation Electricity Department ; elec- 
trical draughtsman (£300), for the Department of Electrical 
Engineering, City and Guilds Engineering College; asaistant 
draughtsman (350 taels per month, tael = 5s. 8d.), for the Shanghai 
Municipal Electricity Department ; draughtsman, for the North- 
ampton Electric Light and Power Co.; two assistant lectureships in 
electrical engineering for the Birmingham University; assistant 
lecturer in electrical engineering (48300) for the Huddersfield 
Technical College; electrician for the Sheffield Corporation 
Waterworks at Ewden Valley Reservoirs. See our advertisement 
pages to-day. 

Bacup Town Council is advertising for a chief electrical engineer 
for the electricity station, at a salary of £450 per annum, plus 
9 per cent bonus on net profita. ; "0 

Legal.— CLAIM AGAINST NkwOARTLE-ON-TYNE CORPORA- 
TION.—At Newcastle-on-Tyne County Court, on August 26th, an 
application was made on behalf of Margaret Jane Coates 
Histon, an infant, of Gateshead, for compensation in respect 
of the death of Robert Taylor Coates, from the Newcastle 
Corporation, the amount claimed being £300. 

Mr. C. B. Fenwick (for the applicant) said it was an 
application for dependency by a little girl, through her 
mother. The father of the applicant was a man named Robert 
Taylor Coates, who was employed by the Corporation as an 
electrician. In April last the deceased man was workmg on 
a tower-wagon, and was cutting branches when either the 
saw, or a branch, broke, and Coates was thrown to the 
ground, receiving such injuries that he died later. The Cor- 
poration’s answer to the claim was that the accident to the 
deceased did not occur in the course of his employment. 

Evidence having been given as to the accident, Mr. FRANK 
Moraan, surveyor of the central district of Newcastle, de- 
clared that it was not Coates's duty to cut away branches. 
ROBERT SIMPSON, a foreman, said that Coates had been in- 
structed to point out the trees that needed cutting; he dis- 
tinctly instructed Coates not to cut any branches. He ad- 
mitted that the day before he had been working in the same 
capacity as Coates, and he had used the clippers on some 
branches. Any man not wishing to work to rule exactly, he 
said, would lend a hand in removing obstructions. 

His HoNoun, after hearing an argument by Mr. Fenwick on 
the point, said that in view of the evidence of Simpson, it 
would be impossible for him to say that the accident arose 
in the course of Coates's employment. However, as Coates 
had previously been in Osborne Road repairing wires, and 
had then removed branches, it was natural that on the day 
of the accident he should have helped forward the work of 
the Corporation. ''It is with the worst will in the world," 
he added, that I make an award for the respondents. I 
think it is a very hard case indeed, and one which should 
not have come here. I am rather astonished it has been 
defended.” E 


Mr. Towlson’s Wall Fixings.—As numerous inquiries 
have reached Mr. Towlson, some directly and others through 


the medium of the ELECTRICAL REVIEW, in respect of his article 


on Wall Fixings ” (Erec. Rev., August 20th, 1920), he has 
asked us to state that :— | 

(1) The required section of steel can be procured from the 
well known steel makers who specialise in such sections, t.e., 
Messrs. Beardshaw & Sons, Baltic Works, Sheffield. Having 
procured a bar or two of their cruciform light section, 4 in. 
across wings, have it upset to 1 in. across the wings about 1 in. 
up, grind up the face to a knife edge, as shown in the sketch, 
the chisel having an entering angle of an included 120 deg. 
Harden the point. ; in id 

(2) Any smith can make these, and the rougher the better. 

(3) The hollow drift can be cheaply made in any machine 
shop; the precise form shown in his sketch is not at all essen- 


tial. A piece of steam tube with the right diameter hole to 


suit the bolt will do just as well. Case-harden the ends. 

(4) To provide a means of punching a hole in a wall, one 
brick thick with the mortar not set, as requested by a corre- 
spondent, is a difficult problem. Mr. Towlson would prefer to 
wait until the mortar hardened. Even aíter having succeeded 
in getting the hole in the wall, he would not give much for its 
condition after the lead washers were punched up hard. No 
appliance of the kind set forth can make a good base out of a 
rotten wall. | 

Mr. Towlson adds that he has learned of a valuable appliance 
called a spring hammer,” sold by a well-known firm in Fen- 
church Street, by which the lightest of blows can be struck, 
and varied to heavier blows by a simple adjustment of a spring. 
The wall punch would be attached to this hammer and pressed 
against the wall with a breastplate. ‘The operator, while push- 
ing on the breastplate, turns a handle, and the drill strikes 
hundreds of blows per minute. This device is peculiarly suit 
able for use in conjunction with his system of wall fixings. He 
ro 19 0 8 address of the vendors to anyone who vrites to 
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Electricity on Board Ship.—The s.s. Yorkshire, which 
has just been completed for the Bibby Line by Messrs. Har- 
land & Wolff, Belfast, is extensively electrically equipped. The 
main generators are in the engine room, and include forced 
lubrication engines driving dynamos of the multipolar type. 
Each dynamo has an output of 55 kw. Another dynamo, 
driven by an oil engine, is installed aft, well above the water 
line, from which lighting, wireless, signal lanterns, pumping 
apparatus, stearing gear, water-tight doors, «&c., can be 
actuated, a very complete electrical ventilation plant and heater 
plant is a feature of the cabins, &c., whilst Messrs. Harland 
& Wolff's latest type of electrically-operated water-tight doors 
can be operated from the bridge, where an indicator shows 
the captain the exact position of the doors at any tine. The 
wireless telegraphy installation 1s up to date, and in addition to 
pang operated from the iain and emergency plant, can 
also be worked from batteries in the vicinity of the instrument 
room. Telephonic communication for navigating purposes, 
electric lifts, and an electrically-heated hot press are other 
features of this ship, which has gross tonnage of 10,500. 


Service Notes. — A revision has been made of the 
regulations governing appointments to the wireless stations 
under the Royal Navy. The periods of service were recently 
fixed at 19 stations abroad, The Admiralty has directed 
that the commanding otficers of such stations, together with 
the chief petty oflicer telegraphists and petty officer tele- 
graphists, are to undergo a special course in the type of 
apparatus fitted at their oversea wireless stations before pro- 
ceeding abroad. This course will be at the Signal School, 
Portsmouth. In order also that they may be able efliciently to 
superintend the works at the station, all commissioned 
officers who are appointed to command wireless stations abroad 
are to undergo a special course of instruction. in oil engines. 
Warrant telegraphists are not to undergo this course. 


Electrical Engineering Edacatuou.— cof. W. II. Timbie, 
of the Massachusetts Institute of Technology, describes, in a 
recent issue of Science, a co-operative course in electrical engi- 
neering arranged between the Institute and the American 
General Electric Co. The whole course covers a period of fivc 
years. The first two years are devoted to the regular Institute 
course, and then the last three years are divided fairly equally 
between instruction in theory at the Institute and practice at 
the Lynn works of the G.E. Co. During the works period 
students are paid an hourly rate by the company, and the 
remuneration is stated to cover the cost of their tuition. For 
a successful completion of the course the degrees of Bachelor 
and Master of Science are conferred. The General Electric Co. 
has provided a club house for the students, and the latter while 
at the works are not allowed to lose touch with the Institute. 
The success of the course is shown by the company’s decision to 
increase the limit placed on the number trained in this way 
from forty to sixty students. 


Automatic Trala Control.—Major G. L. Hall, of the 
Ministry of Transport, m his report on a collision between two 
trains on the Caledonian Railway at Eglinton Street Station, 
Glasgow, on July 17th, blames the driver of the train which 
ran into another standing at the station for failing to observe 
and obey the signal. The accident is of the type, he says, in 
which the human element is primárily concerned. Liability to 
such lapses must always exist, and the early consideration. of 
the general problem of automatic train control, which is the 
only possible safeguard, is a matter of importance.” 


Presentation to Electricity Commissioners, — An 
interesting presentation took place in Glasgow on the 2nd 
inst., when illuminated addresses, presented by the various 
sections of the engineering industry in the West of Scotland, 
were formally handed to Messrs. W. W. Lackie and 
Archibald Page on their appointment as Electricity Corn- 
missioners. Owing to the fact that Sir John Snell was on 
holiday, and that Mr. lackie, as the inmediate ex-engineer 
and manager of the Glasgow T.C. electricity department, had 
to be present that day ut the inauguration of the station at 
Dalmarnock, Mr. Page was unavoidably detained in London. 
The presentations were made by Mr. J. A. Rudd, who re- 
ferred to the honour conferred on Glasgow by the selection 
of West of Scotland otticials to fill two of the highest elec- 
trical posts under the Crown. 

Mr. Lackie apologised for the absence of his colleague, 
Mr. Page, and read a message, part of which was us follows: 
“I need hardly assure such old friends that my absence on 
such an important occasion 1s due neither to indifference 
nor want of appreciation of your great kindness. I left Glas- 
gow with some misgivings; it is no light thing to tear up 
roots with 22 years’ growth behind them, but I am finding 
that my past experience in your midst can be relied on to 
carry me through. My work is congenial and stimulating, 
and there is plenty of it; it is a pleasure to be associated with 
such colleagues as my brother Commissioners. We do not 
aim at doing anything revolutionary, but by steady progress 
in the direction of co ordination, and the avoidance of waste 
either of capitol or natural resources, we have a strong hope 
that we can materially assist. the electricity supply industry 
towards its successful development.“ 

Mr. Lackie on his own behalf said, in part: “ Friendship 
such as I have enjoyed, and will I trust. continue to enjoy 
with the signatories to this address needa neither seal nor 
sign of any tangible kind; and yet one is always gratified 


P 


and proud when his friends use the occasion of some out- 
standing circumstance in his life as an excuse for the expres- 
sion of their good feelings in some tangible way. I came to 
Glasgow before I was 20 years of age, and I spent the thirty 
best years of my life in this hospitable and strenuous metro- 
polis. I was present at the birth of the publie supply of 
electrical energy in Glasgow, and I saw it grow from a lusty 
infancy to a vigorous youth. The midwife was the enter- 
prising firm of Mavor & Coulson, but the foster mother was 
the Glasgow Corporation. I am sure we are all prepared to 
give the fullest measure of credit to the important contribu- 


"tions which were thus made to the development of electricity 


supply, but I maintain that but for the constant help and 
co-operation of the electrical industry in Glasgow, and especi- 
ally of the electrical contractors, Glasgow would not hold its 
present premier position in connection with electricity supply 
in this country. There 18 nothing in my own professional life 
of which I am so proud as the happy and harmonious relations 
which I always had as a Corporation official with every branch 
of the industry in Glasyow. No one was more surprised than 
l was when the call came to go to London. The experience 
of counting the cost before making the final decision was 
painful and difficult. The work is strenuous, and will continue 
to be so for a considerable time to come, but at the end of 
the day I am able to escape, and the sound of the telephone 
bell no longer spells nervous tension (laughter); mains and 
turbines are as interesting as ever, but they have ceased to 
strike the terror which they frequently do to whoever is 
personally responsible for their behaviour. Signatures speak 
and I know that every name inscribed in this beautiful volume 
will continue to speak to me of happy days spent here amongst 
loyal and trusted friends.” 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the . 
ELBOTRICAL REVIEW posted as to their movements, 


Prof. J. B. Farmer, D. Sc., M.A., F.R.S., Imperial College of 
Science and Technology, has been appointed to be a member of 
the Advisory Council to the Committee of the Privy Council 
for Scientific and Industrial Research. 

Mr. JOHN A. Cussky, charge engineer at Barnsley electricity 
works, was married at Nottingham on Saturday last to Miss 
Hilda Catling, of Peterborough. 

The name of Mr. T. J. GRAINGER, of Messrs. T. J. Grainger 
& Co., Newcastle-on-Tyne, has been added to the Commission 
of the Peace of the County Borough of Gateshead. 

Mr. A. E. pU Pasquier, M. I. E. E., president of the South 
African Institute of Electrical Engineers, was entertained to 
dinner in June last by the Council of the Institute prior to his 
departure from that country in July to take up an appointment 
in England for his frm. 

Mr. S. G. Fores, the Chief Electrical Engineer in Mysore, 
has left for England and America on deputation in. connection 
with the eighth installation of power at the Cauvery Falls, and 
the acting appointment is being held by Mr. S. D. Seshadri 
Iyengar, the chief operator at  Sivasamudram.—Indtan 
Engineering. 

Mr. E. F. HolpEN, A. M. I. E. E., until recently Scottish repre- 
sentative for the British Electric Plant Co., Ltd., Glasgow, has 
joined the staff of Messrs. Barrus & Cullen, Ltd., London, as 
Continental representative. i 

Mr. W. D. BnassiNGTON, of the Clyde Valley Electric Power 
Co., has been recommended for appointment as borough elec- 
trical engineer at Motherwell. | 

Greenock Corporation proposes to increase the salary of its 
electrical engineer by £100, making it £1,100 per annum, 


Obituary.—Mn. P. TuowrsoN.—The death occurred on 
August 29th, at the age of 81 years, of Mr. Peter Thompson, 
who was for a long period secretary of the Keswick Electri- | 
cal Co. 

MR. CHARLES Horkinson.—We regret to record the death, 
which occurred at Cambridge on September 5th from heart 
failure, of Mr. Charles Hopkinson, B. Sc., M. I. C. E., M. I. M. E., 


/ consulting engineer, of Manchester, at 65 vears of age. 


Mr. G. E. Hargs.—We regret to record the death of Mr. 
G. E. Hales, late assistant sales manager of Edison Accumu- 
lators, Ltd. Mr. Hales had been identified with the electric 
vehicle world since the introduction. of the Edison. battery in 
this country, and his decease has caused a considerable loss to 
the industry. 


NEW COMPANIES REGISTERED. 


Electric Distributing Co., Ltd. (169,932), —Private com- 
pany. Registered August 3ist. Capital, £2,000 in £1 shares. To carry on 
the business of workers of and dealers in electricity, motive power, light, 
and heat, &c. The subscribers (each with one share) are: J. A. Grantham, 
The Cottage, Wincle, Macclesfield, gentleman: H. Cooper, Redcot, Leicester 
Road, Hale, Cheshire, chartered accountant. Registered office: 1, Lofthouse 
Court, 35, King Street, Manchester. 
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Jacobs & D’Rane, Ltd. (170,028).—Private company. 
Registered September 2nd. Capital, £1,000 in £1 shares. To carry on the 
business of electrical, mechanical, automobile, and general engineers, genera- 
tors of electricity, manufacturers of and dealers in machinery, motors, motor 
cars and cycles, tool makers, metal workers, &c. The first directors are: 
H. O. Jacobs, 34, Lansdown Crescent, Cheltenham; B. J. D'Rane, 54, Milton 
Road, Wallington; H. E. Warne, St. Hilda, Litchfield Road, Sutton, Surrey. 
Secretary: H. E. Warne. Solicitor: W. S. Sharpe, 12, New Court, Carey 
Street, ; 


H. P. R. Wireless, Ltd. (169,943).—Registered August 
28th. Capital £3,000 in £1 shares. To acquire from H. P. Powell Rees his 
rights in the business of a manufacturer and vendor of wireless a EL phy 
and telephony receiving instruments, &c. The first directors are: ae o 
Powell Rees, 55, Fetter Lane, E.C., advertisement expert (managing director); 
W. T. Wallace, High Bridge," The Drive, Wimbledon, Surrey, publisher. 
Registered office: Regent House, Kingsway, W.C. 


Kelvin-Hardy Electric Co., Ltd. (169,932).— Private com- 
pany. Registered August 27th. Capital, £2,000 in EI shares (one life gover- 
nor's, carrying half the total voting power). To carry on the business of 
manufacturing electrical engineers, electricians, repairers, and manufacturers 
of and dealers in engines, motors, cars, ships, boats, aircraft, and other 
vehicles, &c. The subscribers (each with one share) are: G. A. Edwards, 
96, Tithebarn Street, Southport; A. Whittingham-Jones, 41, Castle Street, 
Liverpool. Life governor: G. A. Edwards. Registered office: 41, Castle 
Street, Liverpool. 


Insulating Products, Ltd. (169,944).— Private company. 
Registered August 28th. Capital, £10,000 in EI shares. To carry on the 
business of manufacturers of insulated wires and cables, electric light, and 
general electrical engineers, &c. The first directors are: : . Baxter 
(managing director), 15 Park Avenue, Whitley Bay; W. Muir, Cleadon Lane, 
East idon. Qualification £250. Secretary: W. Muir. Solicitor: F. B. 
Kent, 6, Market Street, Newcastle-on-Tyne. Registered office: Cleadon Lane, 


East Boldon, Co. Ducham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Pirelli General Cable Works, Ltd.—Trust deed dated 
August 16th, 1920, to secure £200,000 charged on certain leasehold premises, 
and the company's undertaking and property, present and future, including 
uncalled capital. Trustees: British Trusts Association, Ltd., 32, Bishopsgate, 
E. C. 


CITY NOTES. 


The Société des Accumulateurs Tudor 
reports gross profits amounting to 1,007,000 
fr. for 1919, which sum has been mostly ap- 
plied to depreciation, and the balance 
carried forward. A new site has been acquired at Lille for 
the re-erection of the company’s factory which is to be 
undertaken with the co-operation of the Compagnie Générale 
d' Electricité. 

The Société des Appareillages Electriques Grivolas reports 
net profits of 982,000 fr. for 1919-20, as compared with 754,000 
fr. in the preceding year. It is intended to pay a dividend 
at the rate of 10 fr. per share, being the same rate as in 
1918-19; and a portion of the premium realised on the last 
issue of shares is to be returned to the holders of the latter 
in hs form of a dividend on the actual payments already 
made. 

The directors of the Compagnie des Forges et Aciéries Elec- 
triques Paul Girod, reporting on the past year, state that it 
could be considered as a period of transition, as it was affected 
by difficulties of all kinds—the transport crisis, strikes, the in- 
troduction of the eight-hour day, increases in wages, the 
dearness of raw materials, and the obstacles in the wav of 
obtaining them, &c. In addition, it was necessary to adapt 
the machinery and plant to peace manufactures and reor- 
ganise the works; the final result was a loss for the year 
which, however, was amply covered by the reserve funds. 
The new financial year was yielding satisfactory results, the 
works gradually resuming their activity. 


French 
Companies. 


Guildford Electricity Supply Co., Ltd.—Total revenue for 
1919 £16,783, against 210.076 for 1918; increase of 46, 006. 
After crediting depreciation fund account with £2,000, the 
balance on revenue account is £2,105, and after providing for 
debenture and loan interest there is a net revenue balance 
of £312, which is to be carried forward. The connections 
increased from 1,405 to 1,528. The total costs were £12,677, 
against £8,420 for 1918, and the gross profit was 44.105, 
against £2,356. Mr. C. E. H. Master has been elected a direc- 
tor in place of the late Mr. H. P. Smallpeice. Mr. R. H. 
Piper, secretary and accountant for over 16 years, has re- 
signed owing to ill-health. 


Stock Exchange Notice.—The Committee has ordered the 
undermentioned to be officially quoted:— 

Calcutta Electric Supply Corporation, T.td.—11.000 5 per 
cent. cumulative preference shares of £5 each, fully paid, 
Nos. 210,001 to 921,000. 


The Italian Pirelli Co.—.An extraordinary meeting of 
Pirelli & Co., of Milan, was convened for vesterday to con- 
sider a proposal for increasing the share capital, which stands 
at present at 60,000,000 lire. The amount of the projected 
augmentation is not mentioned in the official notice convening 
the meeting. 


The Victoria Falis & Transvaal Power Co.—A meeting of 
the debenture holders of this company was appointed to be 
held at the offices of the company, 2, London Wall Buildings, 
on Thursday afternoon, last week, but at the time appointed 
there was not a quorum present, therefore no resolutions 
could be passed, and the meeting was formally adjourned 
for three weeks. 

Direct Spanish Telegraph Co., Ltd.—Dividend at the rate 
of 10 per cent. per annum on the preference shares, and an 
interim dividend at the rate of 8 per cent. per annum, free of 
1 tax, on the ordinary shares, for the half-year ended 

une. 

Western Telegraph Co., Ltd.—Dividend of 7s. per share, 
niaking a total of 10 per cent., free of tax, for the year ended 
at June. 

South London Electric Supply Corporation, Ltd.—An in- 
terim dividend of 5 per cent. per annum (2s. per share), 
less tax, on ordinary for half-year. 


Brazilian Traction, Light & Power Co.—Quarterly divi- 
dend of 14 per cent. on cumulative preference shares. 


American Telephone & Telegraph Co.—Dividend of $2 
per share, less tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

STOCK EXCHANGE markets have taken on a brighter aspect. 
İt is generally held that the difficulties in the way of sette- 
ment to a coal strike are not insurmountable, and that with 
both sides professedly anxious to avoid a strike, some way out 
will be found whereby both the miners and production of coal 
will be assisted. 1n these circumstances, the markets have 
taken on a fresh lease of activity. Ihe cautious view natur- 
ally looks to the monetary outlook, and to the various elements 
of disturbance at home and abroad, as being still very much 
in the picture, but investors—and speculative investors as well 
—are taking courage in both hands. Prices in many of the 
markets are harder, nor is the improvement entirely due to 
professional support. 

The lock-out of the electricians which began on Monday in 
this week has failed to stop recovery in various electrical 
manufacturing shares. It seems as though the actual event of 
the lock-out serves rather as a stimulus, in that it brings 
nearer the settlement of the points in dispute. At any rate, 
Edisons are a better market at 2Us., General Electrics have 
moved up to 25s. 3d., English Electrics stiffened to 178. 3d., 
Siemens to As., and various other small movements in the up- 
ward direction have occurred in such shares. The atmosphere 
in the electrical trade has been charged for weeks past with 
so much uncertainty, that the lock-out 1s deemed to be a clear- 
ing of the air. That there should be a rally in prices at the 
particular time when a coal strike threatens appears contra- 
dictory enough. Buyers, however, are attracted by the low 
prices to which shares have fallen, and the stiff drop which 
has taken place should certainly discount unfavourable factors. 
The performance of the English Electric Co. in declaring an 
8 per cent. dividend, at first regarded as disappointing by 
those who were looking for 10 per cent. at least, is regarded 
by the hopeful folk as an indication that the company will be 
able to do very much better when labour conditions settle 
down. The disappointment felt at the non-payment of an 
interim dividend by the Edison-Swan Co. is tempered by 
reflections concerning the future. Moreover, some of the elec- 
trical manufacturers are evidently doing well, and the report 
of Royce, Ltd., showing an increase in profits from £8,000 in 
1919 to £14,700 for the twelve months to March 31st last has 
not passed unnoticed. 

In the cable manufacturing group there is not much change. 
Tron, steel and armaments are inclined to be better in sym- 
pathy with the improvement in other parts of the Stock Ex- 
change, and industrials as a whole are beginning to re-attract 
popular attention. Babcock & Wilcox have gone back to 23. 

Home Railway stocks hold their ground with a good deal of 
firmness, but there is little public backing to the market, and 
until more definite developments have occurred in the coal in- 
dustry, it is not likely that money will go into Home Railway 
issues. Moreover, even when the strike is forgotten, its effect 
upon the coal bill is bound to remain. The price movements 
of the week are slight so far as electrical stocks are concerned, 
and in the steam group the changes are unimportant. British 
Electric Traction ordinary is lower at 324, and the preference 
also, at 624, shows a decline. 

Mexican affairs are once more engaging interest. The news 
that President Obregon has come into power is accepted as one 
of the most hopeful items of news that has been received for a 
long time from the country, for the new President is a man 
of considerable wealth, and obviously it is to the interest of 
capitalists that Mexican affairs should be composed with as 
much speed as possible. Consequently Mexican Government 
bonds and a few of the Utilities are decidedly better on the 
week. As usual, however, the rises consist principally in a 
mechanical marking up of prices, comparatively little stock 
changing hands. The other stocks in the foreign division are 
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tolerably steady, with the exception of British Columbia Elec- 
tric deferred, which has gone back a couple of points to 481. 
Cordoba Light and Power shares fell back 9d. to 3s. The 
dollar securities are well maintained at the material advances 
mentioned here last week. Milwaukee Electric Fives make 
almost the only exception to the general strength, the bonds 
losing 21 points at 119, and Monterey Fives, at Ws. 2d., are 
the only Mexicans that have given way this week. 

Electrics improved to 11s. 10}d., and Bombay preference to 131. 

In the list of electricity supply stocks, Metropolitan 43 per 
cent. debenture has lost 53, the price being marked back to 
62} on the appearance of a small seller. Newcastle-on-Tyne 
ordinary are also heavy at 16s. The London group has hardly 
changed. The City of London increased dividend has given 
rise to talk of the possibility that the companies may, after all, 
manage to make a better showing at the end of the year than 
1 die for 1919, and this consideration serves to hold prices 
steady. 

Cable shares are inclined to give way a little here and there. 
Great Northerns have fallen £1 to 20. Westerns and Globes 
are both easier at 14%. Anglo-American Telegraph preferred 
parted with the point which it put on a week ago. Marconis 
are 1/16 down, but there has been a little demand for Cana- 
dians at 10s. Marconi Marines keep their price at 30s. There 
is not much doing in the cable market at present, and in spite 
of the strength of gilt-edged investments elsewhere, the tend- 
ency has been to let prices slide. Rubber shares show further 
weakness on a drop to 1s. 8d. per lb. in the raw material. 
This is well-nigh a record low level for the produce, and why 
rubber should be the only commodity to stand at a price lower 
now than preyailed hefore the war is a most difficult question 
to answer. It is safer not to consult golfers on the subject. 


s 


SHARR LIST OF BLEOTRICAL OOMPANIBS, 


Homs Exzormorry COMPANIES. 


Diaa NET 
P. 6 
1918. 1919. 1990. or fall. p. o. 
on oo eo ee 8 18 Sad — £9 19 0 
Okare Om Ordinary 5 . 4 1 = ‘ows 
āo. do. do Pref... 44 4 3 — 8 8 8 
e ee ee ee ee 8 4 $ — 7 b 6 
Ch of London ee ee eo 8 10 15 -— B 17 10 
County ee ee ee 1 8 1 — 10 9 10 
do do.6 percent. Pref, 6 6 8 — 78 0 
ee ee 111 A — : : 5 
do. 40. F 6 6 B — 10 0 0 
mar t. Pref, .. a A 3H = 30 0 
. r cen ee — 
Bt. 7e an Mall. 10 12 — 9 1 2 
e Metropolitan Pret, .. ee oo 1 1 1 l- = 8 4 8 
Westminster Ordinary .. e 8 10 b — 10 0 0 
TRLEGRAPES AND TRLEPHONES, 
Anglo-Am, Tel, Pref e? eo 6 6 7 -1 1 11 9 
do. Def. ee ee 88/6 là vi = 8 11 6 
Pii pay ee ee ee 8 6 amd M 0 0 
Cube Bu e ee ee ee 1 1 d —_ 19 6 8 
tension ee eo ee 8 10 1 — 96 14 4 
Bastern Tel. Ord. .. .. .. 8B 10 14 — 614 4 
Globe Tel. and T. Ord. m 8 10 14 — à *$ 14 4 
do, do. 9 ee eo 6 6 80 - 7 1 3 
oe Northern Tel, m ee T 1s — -1 a H : 
ee ee 95 926 3 — 11 9 1 10 
Oriental Telephone Ora, ee ee 10 13 — 416 0 
United R. Plate Tel. ee ee 8 8 — *6 1 0 
West India and Panama . 1/8 Nil — Nil 
Western Telegraph. T . B 10 143 — $ 614 4 
Homs RAILS, 
Conia] rondon Ord. Assented .. 1 4 ni — : n 1 
etropo tan oe ee ee — 
— und El 5 Ordinary.. Nil 10 at em Nil 
U eo 0 ee — 
do. t A " ee Nil Nil 6 / — 6d. Nil 
do. do. Inoome .. 6 4 564 +1 s 
FongiGX Trams, &o. 
do. do. nd Prei. ju wh 5 — Nil 
do. do. 6 Deb. ee 57 — 8 12 6 
Brasil Tractions  .. - T Wi Nil 47 + ! Nil! 
Bombay Blectric Pref. . 6 + 410 7 
British Columbia Eleo. Rly. Ptoe. b 6 52 — 9 10 6 
do. do,  Preferrred 7 6 4 — 7 4 4 
do. do. Deferred N 8 4 —2 *1 4 4 
do. do. Deb. ee E 55 — 7 14 7 
Mexico Trams 6 per cent. Bonds. : 42 +8 Nil 
do. 6 per cent. Bonds. Nil Nil 80 +2 Nil 
Mexioan Light Common .. „„ Ni Nil 18 — Nil 
do. Pref. ee ee Nil Nil 238 — Nil 
do, 1st Bonds „ Nü Nil 58 +2 Nil 
MANUFACTURING COMPANIES. 
Baboook & Wiloox eo ee . 15 15 iR — $ %6 0 4 
British Aluminium Ord. .. ee 10 10 ) vun — 10 0 0 
British Insulated Ord. ee eo 123 15 Lay — 8 b 6 
Oallenders. s. „ 395 15 11 — 11 8 6 
6à Pref. .. ee ee 64 18/- pg 1 4 5 
Oastner-Keliner - T „ 20 17 8 — 618 4 
Crompton Ord. oe ee ee 10 10 17/6 — 11 8 6 
Edison-Bwan, "A" ee 10 10 19/) 4 6d 10 0 0 
do. do. 5percént Deb, .. 6 6 78h — 6 6 9 
Dleotric Construction ee ee 10 10 18/8 — 10 19 2 
Gen. Elec, Pref,  .. ae „ 63 63 18/6 — 7 0 5 
do. Ord. ee ee ee 10 10 28,3 4 9d, *7 1 1 
Henley oe eo eo ee ee 25 15 17 — 8 11 5 
do. 44 Pref. oe ee oe ee 44 4à c 618 6 
Indla- Rubber.. ee ee ee 10 10 1 — +8 0 0 
Met, -Vickers Pret, eo ee ry) — 8 2 — 7 6 2 
Siemens Ord.. T e ee 10 10 24/- 4 6d. *8 6 8 
Telegraph Con, . ce ee 20 20 90 = 6 0 0 


* Dividends paid free of Income Tar. 


Cape 


MARKET QUOTATIONS. . 


IT should be 5 making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other ciroumstances. 


Tuesday, September 7th. 


CHEMICALS, &c. | LT pd 3 
a Acid, Oxalic ... Sis .. per lb. 2 e 
a Ammoniac Sal per ton 1 Laco pin 
a Ammonia, Muriate o (large orgatal) " £93 E 
a Bisulphide of Carbo 0 of ecc 3 
@ Borax eae eos ane oes LI] £41 £9 deo. 
a Copper Bul hate eee eee eco 842 ere 
» Potash, Chlorate Ba .. per lb. us € 
[T] Perchlorate TT] ecc ) — 
a a Shellac ., e». per ond. eae 
a Sulphate of Magnesia a ». per ton £18 ae 
a Sulphur, 1 Flowers AS " 2 | uer * 
ump ece see eco 9,9 ` ees) i 
: a Boda, e TT s.. 00 Der lb. 6d. eee 
, Ory stals es eee per ton £12 I eo 
2 dolium Bichromate, osiki . per Ib. oe 8 
METALS, &c. a 
g Babbitt's Metal Ingots per ton | £118 to £845 eee 
c Brass (rolled metal 2” to 12 basis) per lb, 1/34 2d. deo. 
c „ Tubes (solid drawn)... i 1/6} to 1/64 I 
e Wire, basis e.e TI 144À id. inc. 
c Copper Tubes (solid drawn) . " 1/9 = 
e » Bars et . .., per ton £166 uae 
g 97 Sheet. eee eee v £166 [11] 
g oe Rod 0 99 £166 eve 
d „ (Eleotrolytic) Bare “ea " £117 £1 ino 
d 70 T heets ee " : £158 wea 
d T ), Wire Rods.. ” £188 £1 inc 
d n " H.C. Wire. per lb, li id. inc. 
f eee eve ecc TI 0 8/6 : ase 
f v Sheet "TII eco 99 8/- eee 
nm German Bilver Wire m" see 97 BJ- ace 
A Gutta-percha, fine TIS s.o CETO 99 14J- TA 
h lndia-rubber, Para fe n 1783 Id. dec. 
i Iron Pig (Cleveland Warrants) ... per ton Nom, id 
„ Wire, galv. No. 8, P.O. quai. ii £59 pa 
g Lead, English Pig. £38 10s. dec 
e Mercury des eee M per bot. £19 108. to £20 £1 dec. 
e Mica (in original cases) small |. per lb. 6d. to 4/6 n 
: 55 » s medium.. " 6/- to 10/ " 
» large " to W / & up . 
g 2 Phosphor Bronze, plain castings " 1/6 to 1/11 m 
g |» » rolled bars and rods á 2/2 to 3/6 RE 
75 „ rolled N & sheet " to 3 
F Silicium Bronze Wir "x ee por ib. 2]- Ad. ino. 
g Btee Magnet, in bars eee 600 99 1/8 eee 
n S Tin, Block (English) .  .. per ton 22864 to £265 .|. 48to £3 inc. 
Wire, Nos. 1 to 18 ... eee . por lb. | 4/9 a 
* White Anti-friction Metals. 2. per ton £80 to £835 Nn 


[ | G. Boor & Co. 
c Thos. Bolton & Sons, Lid. 
d Frederick Smith & Co, 


i Bolling & Lowe. 
e F. Wiggins & Sons. | Richard Johnson & 8 uw 
f India-Rubber, Gutte-Percha and a P. Ormiston & Sons. l 
Telegraph Works Co., Lid. r W. F. Dennis & Co, | 


Ld 


Electricity Meters for New Zealand. — In a recent 
communication to the D.O.T., H.M. Trade Commissioner in 
New Zealand (Mr. R. W. Dalton) gives some particulars 
obtained from the chief electrical engineer, Public Works 
Department, Wellington, of the types of meter found suit- 
able for that market. It is stated that the maximum demand 
system 1s very suitable for hydro-electric power systems, and 
would have been used more widely if a cheaper and more 
accurate instrument were available. The only reasonably 
cheap types are said to be wanting in accuracy. The clock- 
work types are too expensive. A good serviceable maximum- 
demand indicator, costing, suy, £2 to £4 without wattmeter, 
or £3 to £6 with wattmeter dial as well as maximum-demand 
dial, would find a ready sale. 

A satisfactory commercial maximum-k. v. A. meter suitable 
for service on demands of 5 up to 500 K. v. A., graduated for 
400 volts, 3,300 volts, and 11,000 volts is required. So far 
no suitable instrument for measuring maximum K. v. A. has 
been available, and consequently it 18 necessary to take the 
maximum kilowatts averaged over half an hour and deduce 
therefrom the maximum K.v.4. from the power factor ob- 
served during heavy loads. This system is obviously unsatis- 
factory if a suitable maximum. K. v. A. or maximum current 
measuring instrument is available. 

The standard frequency for New Zealand is 50 cycles. 

A copy of the latest scale of charges has been forwarded, 
and may be seen by British firms on application to the inquiry 
room at the Department, at 35, Old Queen Street, quoting 
Dp.O.T./2218/ED. According to this four rates are in opera- 
tion, viz., Rate A, a fixed rate for domestic and farm service; 
late B, a two rate system for domestic purposes; Rate O, 
meter rate for general purposes; and Rate D, maximum 
demand for general purposes. Of the wholesale rates the 
most popular is Rate D based on maximum Kk. v. A. demand, 
and a large number of consumers will come on this rate in 
the Canterbury and Waikato districts. 

The chief electrical engineer will be glad to hear from 
firms offering purely British material likely to be of use for 
the above purposes.—BD.O.T. Journal. 
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A Portable Direct-reading Anemometer for the Measure. 
ment of Ventilation of Coal Mines. 
By Pror. J. T. MacGrecor-Morris, M. I. E. E. 
Section 6. Engineering. 


Ar the Dundee meeting of the British Association in 1912 the 
author read a paper entitled The Electrical Measurement 
of Wind Velocity, and showed certain experiments illustrat- 
ing the application of the principles involved. Subsequently, 
in order to obtain correct measurements of the velocity of air 
at various atmospheric temperatures, it became necessary to 
introduce a modification of the method first described. 

The principle which is utilised in the apparatus which is the 
subject of this paper may best be illustrated in the following 
manner: When a length of thin wire in air is heated by the 
passage of an electric current of constant strength, the wire 
uttains a steady temperature in a second or two. Heat is then 
being taken away from the wire, by the motion of the air 
passing it, at the same rate as that at which it is receiving 
heat from the electric current, and the rise in temperature 
will be the smaller the higher the velocity of the air. This 
fact can be utilised to determine the rate at which the air 
is passing. Generally speaking, when a wire changes in tem- 
perature its engin changes, as does also its electrical resist- 
ance. Either these two effects can be used. In many 
ways the change of length would be simpler to use, but owing 
to the minuteness of the change of length it is probably better 
to use the change in electrical resistance. To obtain the same 
magnitude of effect mechanically, a wire would require to 
double in length when raised to a temperature of 400 deg. F. 
or 500 deg. F. However, as the principle of the instrument 
about to be described may be more easily grasped by some 
mechanically, the following crude mechanical model (fig. 1) 
is put forward. 


Fia. 1.—DiíaGRAM or PRINCIPLE. 


Four thin wires a, b, c, and d, each of the same length, 
are arranged as shown, and a constant electric current is 
maintained flowing through the two paths in parallel ab and 
cd, entering at x and leaving at Y; b and c are enclosed in, 
but not touching, two thin-walled metal tubes which shield 
these two wires from the cooling effect of the moving air. 
The other two wires a and d are fully exposed to the air. 
If the material of the wires is such (say, for example, iron) 
that an appreciable change of length takes place with change 
of temperature, then the greater the velocity of the wind 
blowing upon the apparatus, the shorter the wires a and d 
will become, whilst wires b and c remain prac ically unaltered 
in temperature, and consequently in length also. A pointer, 
made of insulating material, connecting the junction of a 
and b with the junction of c and d will move over to the right 
as the velocity of the wind increases. 

Such apparatus as this of necessity gives, for low velocities, 
a more open scale than for higher velocities. Consider, for 
instance, the case of a wire for which the temperature eleva- 
tion above the atmospheric temperature is reduced to half 
by & wind velocity of three miles per hour, then any further 
increase of velocity, no matter how great, can do no more 
than reduce the temperature to that of the atmosphere. 
Such an instrument would, therefore, have the three miles 
per hour mark half-way across the scale, whilst a hundred 
miles per hour or more would only double the reading. This 
shows that the apparatus in this form is mainly suited to the 
measurement of low velocities, say, up to 10 miles per hour 
or perhaps 20 miles per hour. 

We now turn from the method of using the change of length 
with temperature, to that of utilising the change of resistance 
with temperature, and then the only alteration which we 
have to make is that of replacing the insulating pointer con- 
necting the junction of a and b to that of c and d with a 
sensitive voltmeter or galvanometer. This arrangement then 
constitutes the well-known Wheatstone bridge. In both the 
mechanical and the electrical models it is obviously essential 
that the current through (or the voltage applied to) the bridge 
be maintained constant, as variations in these quantities 
seriously affect the indications of the pointer in the mechanical 
model, and the voltmeter in the electrical arrangement. 

In the present paper attention is confined to the 
development of a practical form of portable anemometer 
for use in coal mines. A consideration of the materials avail- 
able suggests the use of platinum, nickel, or tungsten. Plati- 
num, though in many respects suitable, is hardly robust 
enough to stand the kind of treatment it is likely to receive. 


ASSOCIATION.—III. 


Nickel is good if extreme care is taken in its selection. Simi- 
larly, excellent results have been obtained with tungsten. 
There are many points which call for considerable experience, 
in the choice and the handling of these wires, in the soldering 
and the adjustment of tension, and in other matters, including 
the elimination of errors due to thermoelectricity. In the 
apparatus about to be described a very special nickel wire 
has been used having an electrical resistivity temperature 
coefficient of 0.474 per cent. per deg. C. reckoned on 20 deg. C. 

The whole apparatus is entirely contained in a box measur- 
ing 10 in. by 64 in. by 7 in. deep and weighs 134 lb. com- 
plete. It is illustrated in the accompanying figure 2. 


Fia. 2.—PORTABLE DiRECT-READING ANEMOMETER. 


The pair of exposed sensitive heated wires, the enclosing tubes 


for the other pair of wires, and the thermometer which 


together form the anemometer head (shown diagrammatically 
in section in fig. 3) are carried by the ebonite handle, and 
are shown on the right in front. The protecting cage (which 
has been removed only for the purpose of showing the details) 
will be seen at the back. The recess in the box underneath 
the indicating instrument holds the anemometer head and 
the connecting length of flexible when the instrument is not 
in use. The two-volt accumulator will be seen on the left, 
and behind it the switch for connecting the battery by a 
turn of the key. In the centre the indicating instrument is 
seen with its pointer deflected half-way across the scale, 
which is illuminated, if need be, by means of a small shielded 
electric lamp carried in an overhanging holder. There are 
two switch handles on the right, the one in front being a 
rheostat handle for adjusting the voltage applied to the bridge 
to the correct value for the particular air temperature, this 
adjustment being made when using the indicating instru- 
ment as a sensitive voltmeter, the switch handle at the back 
being placed on the right- hand stud marked “ standardise.” 


Exposed Wire 


Fra. 3.—Section THROUGH ANEMOMETER HEAD. 


After this adjustment, which takes only a few seconds, has 
been made, the switch handle is thrown over to the left-hand 
stud marked ' " anemometer," when the pointer of the measur- 
ing instrument swings to a reading giving the velocity of the 
air passing the anemometer head in miles per hour. There 
is a simple but effective device which only allows of the box 
being closed if the needle of the indicator has been clamped, 
and, should the battery by accident be left on, it is auto- 
matically switched off by the action of closing the box. 

To obtain the best results, the anemometer head should be 
Leld.at arm's length with one of the two little brass screws 
at the top of the ebonite handle facing in the direction of 
the wind, and the checking of the standardisation at tbe 
right temperature should naturally be looked to at intervals. 

As the instrument has such an open scale near its zero, 
it is very exceptional to find it indicating zero velocity, as 
it easily gives an indication for a velocity of one-twentieth 
of a mile per hour, and probably even a fifth of this would 
give a measurable indication. In its present form, however, 
its best range is from 3 mile per hour up to, Bay, 5 miles 
per hour. Movements of air, which it is quite impossible for 
one to feel are indicated by it. The calibration curve of one 
of these instruments is given in fig. 4. 

As the indication of this class of instrument is dependent 
on mass flow, and, therefore, on the temperature of the air 
stream, an error comes in if the temperature alters, but for 
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practical purposes this can be automatically compensated 
for by an adjustinent of the voltage on the bridge. Hence, 
there are certain temperature index marks on the se ale, which 
show the proper position for the indicator for these tempera- 
tures of the air stream when standardising. (The maximum 
temperature reached in practically all English mines is not 
more than 85 deg. Fahr., though in exceptional cases it may 
reach 95 deg. Fahr.) It is important that the standardising 
adjustment should be done with care, as the indications are 
dependent on the cube (or more nearly 2.5th power) of the 
voltage applied to the bridge. The effect of water-vapour in 
the air on the indications of such instruments might be 
expected to be very considerable, but the experiments of 
Kennelly, and later, those of J. S. G. Thomas, have conclu- 
sively shown that ‘such ellect is negligible. — Thomas has 
shown that saturating air with water-vapour does not affect 
the indications by 1 per cent. 


Scale of Equal Angular 


7 7 
Miles per Hour 


Fic. 4.—CariBRATION. CURVE. 


The present apparatus has the following points of note :— 
It is portable and contained in one box. 

2. It gives a reading directly in miles per hour, and the 
variations can be followed. 

3. The precision attainable with ordinary use is higher than 
with existing apparatus. 

4. It is a simple matter to check approximately the indica- 
tions of the instrument. 

The author is indebted to the Cambridge and Paul Instru- 
ment Co., Ltd., for many minor points in the design of the 
portable instrument which materially contribute towards 
rendering it a practical portable instrument. He desires 
especially to thank Sir Horace Darwin and Mr. R. S. Whipple 
for their share in the work, and Dr. Thornton for useful im- 
formation in connection. with its application to work in mines, 


Third Report of Committee Appointed for the Investigation 
of Fuel Economy, &c. 


(Abstract.) 
Section B.—C he mistry. 


The Committee, 5 as follows: Prof. W. A. Bone 
(Chairman), Mr. II. James Yates (Vice-Chairman), Mr. Robert 
Mond (Secretary), Mr. A. II. Barker, Prof. P. P. Bedson, Dr. 
W. 8. Boulton, Mr. E. Bury, Prof. W. E. Dalby, Mr. E. V. 
Evans, Dr. W. Galloway, Sir Robert Hadfield, Bart., Dr. H. S. 
Hele-Shaw, Mr. D. H. Helps, Dr. G. Hickling, Mr. D. V. 
Hollingworth, Mr. X. Hutchinson, Principal G. Knox, Prof. 
Henry Louis, Mr. H. M. Morgans, Mr. W. II. Fatehell, Mr. 
A. T. Smith, Dr. J. E. Stead, Mr. C. B. Stromever, Mr. G. 
Blake Walker, Sir Joseph MEE M.P., Prof. W. W. Watts, 
Mr. W. B. Woodhouse, and Mr. C. II. Wordingham, has held 
altogether six mice tings since i re appointme nt last year, and 
Is investigating (nter alia) the following matters :— 

(a) The present official methods of arriving at coal mining 
statisties (e.g... output of coal, &e.) in this and other coal 
producing countries. : 

(b) The effect of the war upon the British coal export trade. 

(c) The chemical constitution of coal. 

(d) The low temperature carbonisation of coal, 

(e) The thermal efficiencies at present attainable (i) in the 
carbonisation and gasification of coal by various systems, (ii) 
in domestic fires and heating appliances, (iii) in metallurgical 
and other furnaces, (1v) in steam raising and power produc- 
tion, and (v) with 1 to the generation of electricity in 
public stations. 

(f) Sources of supply of liquid fuels. 


Although the Committee has made satisfactory progress with 
its inquiries in certain. directions during the past year, both 
time and opportunity bave been wanting for completing thei. 
The present Report, therefore, 18 of an interim nature, but the 
Committee hopes to report more fully on the above matters to 
the Edinburgh meeting of the Association. next year. 

According to information kindly furnished to the Committee 
by the Statistical Department of the Board of Trade, the total 
output of coal in the United Kingdom during the year 1919 has 
been provisionally estimated at 229,665,000 tons, and the total 
output per person employed (below and above ground) in the 
mines at 197.5 tons. 

Owing to abnormal circumstances during the period of coal 
control, it is ditticult to give strictly comparable figures for 
the average pithead prices of coal in the years Immediately pre- 
ceding and following (respectively) the war. According to 
official estimates supplied by the Statistical Department of the 
Board of Trade, the pithead prices per ton of coal raised in 
1913, and in July 1919, respectively, were approximately as 
follows :— Average for 1913, 10s. l4d.; on July 16th, 1919, 
26s. 03d. 

In the report recently made to the Prime Minister by Messrs. 
Alfred Tongue & Co., chartered accountants, of Manchester 
and Glasgow ((und. 555), it was estimated that the average 
cost per ton of coal raised in British mines during the year 
ending March Sist, 1920, was 27s. ad. It would thus appear 
that the pithead cost of coal has ecu nearly trebled as the 
result of the war. 

During the year considerable progress has been made with 
the researches on the chemistry of coal under the direction of 
Prof. Bone at the Fuel Laboratories at the Imperial College of 
Science and Technology, further details of which will be pub- 
lished shortly. 

Appendix I (Memorandum upon Coal Mining Statistics), 
touches upon the methods in vogue in different countries 
of computing coal production. The varying systems em- 
ploved in this country make it impossible to differentiate 
definitely between the coal mined (including dirt, &c.) and the 
actual weight sold. Appendix II consists of two tables. The 
first (A) shows the number of tons of coal exported from the 
United Kingdom yearly. from 1913. to 1919 inclusive. The 
figures show that the total tonnage exported dropped from 
13.400.118 in 1913 to 35.249.568 last vear. The second table 
(s) shows the various districts of the United Kingdom and 
the amount of coal exported yearly from 1913 to 1919 inclusive. 

Appendix III is a memorandum upon the Skinningrove pro- 
cess for the production of alcohol from = coke-oven gas. It 
gives a brief outline of the process devised by Messrs. Bury 
& Ollander for the removal of ethylene from debenzolised coke- 
oven gas and its conversion into ethyl alcohol, an account. of 
Which appeared in the ELECTRICAL. Review for August 13th, 
1920. 


DISCUSSION. 


Prof. W. A. Bone, in introducing the report, referred to the 
establishment of the Committee in 1905 at the Newcastle meet- 
ing and the work done during the past year, as outlined in the 
report. Although we were approaching a coal crisis which 
might have very far-reaching effects, the Committee was not 
concerned with what might be called the political aspect of the 
situation, although the figures which had been collected in the 
report would have a bearing upon the question now in dispute. 
Having outlined the contents of the report, he said that it 
was hoped at the Edinburgh meeting next year to present a 
fuller report upon all the matters touched upon in the present 
report, especially with regard to the methods of arriving at the 
data concerning coal outputs, &c. 

An important matter which the Committee had been con- 
cerned with during the year. was the question of the future 
standards of gas supplies in this country. During the war the 
question was raised whether the gas undertakings should 
not be allowed greater liberty than they had had in the 
past in deciding the quality of gas which they might distri- 
bute. In the early “eighties, the practice of generating Water 
gas by the action of steam upon the resultant coke after car- 
bonisation of the coal began to come in, and since the ‘eighties 
some of the gas undertakings had been in the habit of mixing 
a certain proportion of water gas with the straight coal pas, 
They were limited in the proportion by two considerations. tree 
first by the fact that in the old days there was an illuminating 
power standard, and, secondly, by various economical factors. 
It was now clauned by the industry that gas could be 
cheapened if they were allowed to go in for complete gasifica- 
tion of the coal, i. e., they would start by carbonising part of 
the coal and then convert the coke, or a very large propor- 
tion of it, into water gas, mixing the two gas supplies and dis- 
tributing a mixed water and coal gas. 

The gas industry, however, was claiming to be free and 
above all restrictions, and on that point the B.A. Committee 
could not agree. 

Mr. Cosmo Jones said he was in agreement with Prof. Bone 
on the question of the chemical composition of gas. In fur- 
naces, for instance, it was of the utmost importance that cer- 
tain chemical limits should be followed. It might be that when 
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burning gas in mantles another composition might be per- 
witted. Certainly a limitation was desirable in the case of 
gas used for industrial purposes. Great success had been 
claimed in America with colloidal fuel, and it was particularly 
important to the anthracite area of South Wales, where large 
quantities of fine anthracite coal had accumulated, which was 
very high in fixed carbon. These accumulations were near the 
spot where the Anglo Persian Oil Co. was erecting its huge 
refineries, and it seemed a place where the study of colloidal 
fuel might be taken up. 

Mr. A. J. CARTER emphasised the necessity for keeping a 
control on the gas undertakings with regard to impurities. 

Dr. EDGAR STANSFIELD said that, coming from Canada, he was 
extremely interested in hearing the account of the work of the 
British Association Fuel Economy Committee. In Canada they 
were working on similar lines and similar problems, although 
on & very small scale. The problems there were as big as they 
were in Great Britain, but unfortunately there were very few 
workers to take them up. The Canadian Government was 
dealing with the problem of fuel economy, and in conjunction 
with the provincial Governments was tackling the question of 
the utilisation of lignites. A big plant was being erected in 
Southern Saskatchewan for the low temperature carbonisation 
and briquetting of lignites, whilst a Peat Committee was work- 
ing on a big scale. With regard to colloidal fuel, he had had 
the pleasure of meeting the inventor who had done a lot of 
work on the suspension of carbonised lignite in oil, and had 
found it quite an easy thing to do. The possibilities of the 
process were very great, 

Mr. S. R. [ILLINGWORTH said that when the Committee was 
dealing with the question of export trade, he hoped it would 
use every endeavour to Gassify coals into particular species, as 
far as possible. 

Sir Ropert ROBERTSON said he was greatly interested in the 
work being done with regard to the production of alcohol at 
the Skinningrove Ironworks. He could only hope that the 
quantity of alcohol hoped for from these works, which was 
about one-tenth of the total used in this country at the present 
time, would materialise. 

Dr. LANDER said that although he was an official of the Fuel 
Research Board, he wished to make it clear that he was speak- 
ing in his personal and private capacity. The consumers were 
represented at the conference by chemists and technical people 
from the large steel works, railway companies, &c., and also 
from the Consumers’ Association, which had been a very active 
body and assisted greatly during the war in bringing this 
matter to a head. 

Prof. Bone briefly answered the questions raised. 


Steam Action in Simple Nozzles. 
By Pror. A. L. MELLANBY, D.Sc., and Mr. W. Kerr, A. R. T. C. 
(Abstract.) 
Section G.—Engineering. 


THR paper gives an exposition of a simple method of dealing 
with variants in straight nozzle expansion. The problem 
of the expansion of a fluid through a nozzle is one of out- 
standing practical importance and of great theoretical interest. 
Consideration of the main difliculties in nozzle tlow can only 
be achieved by a study of the internal jet conditions which 
result from the varying boundary and fluid conditions imposed. 
1n taking a general view of the extensive experimental work 
on this subject the observer is struck by the restriction of 
method in tbe more comprehensive researches to one, or a 
combination of two, out of three main methods. — These 
methods are: Determination of flow, of reaction and of im- 
pact. In addition some experiments have been made by the 
' search tube method, in which the pressure fall along the 
jet is observed. These are, however, of ininor extent, and 
have only resulted in more or less confusing curves of pressure 
variation. Of flow measurements little more can be said than 
that they determine the flow in the individual cases examined. 
Reaction determinations would seem to be of distinct value 
in arriving at total efliciencies of expansion. The method, 
however, provides overall " information only, and fails en- 
tirely to give any indication of internal effects. It might be 
imagined that comprehensive research of this type could deter- 
mine the influence of, say, entry curve on the expansion, by 
dealing with nozzles having this as a variable factor of form. 
But this is not so, since change of entry could, and may, alter 
the conditions of flow in the following parts, and the result, 
as obtained, would only show the balance of change. Again, 
the reaction effects are usually based on the expansion ratio 
of exhaust and supply pressures, but it is by no means certain 
that the range of the actual nozzle operations, on which tlie 
reaction depends, is in exact agreement therewith. It would 
seem necessary to accompany this determination with a 
measurement of the exact action range of the nozzle itself. 
The ineasurement of impact effect is probably of use for 
direct application to turbine work, but ss a method of pure 
research on nozzles it is hardly satisfactory. Like the reaction 
method it is of the overall " type, but it has the additional 
demerit that it includes in its consideration any occurrence 
beyond the nozzle mouth, since the impact plute cannot be 
made coincident with the outlet. 


Both reaction and impact processes are miethods of search 
for the jet energy. 

All things considered the impact method seems less sound 
than the reaction as an examination of the expansion etficiency 
ot the nozzle itself. Detailed observation of the action in the 
free space would be necessary to relate the two different results 
and since this may be affected by various accidental factors it 
is unlikely that the relationship would be finite and general. 

The search tube method is entirely one of internal ex- 
amination, but it only serves to determine one of the factors 
involved, and is theretore, of itself, insuthcient. But it would 
seem necessary to believe that some such process should be 
an essential part of a nozzle research scheme. ‘This pressure 
measurement is the simplest of the internal methods. 
‘lemperature observations are troublesome to obtain, and are 
perhaps less valuable, while velocity or density determinations 
present many dithculties. 

it has seemed desirable to discover how much information 
could be extracted from experiments combining the sunplest 


of the “internal " methods with the simplest of the over- 
all' methods, i.e., " pressurezllow " experiments. No doubt 


further combination with the reaction method would be still 
more valuable, but this would lead to complications rather 
undesirable at first, and, indeed, such developinents could 
afford to await the demonstration of their necessity. 

The present paper outlines the method of analysis and 
discusses general points arising therefrom. 

Ihe point universally recognised in nozzle action is tlie 
existence of a critical pressure, Imposing a definite throat con- 
dition and minimum cross section for maximum flow. The 
ratio of this pressure to the pressure of supply is ready 
evolved from the equations of perfect expansion, being .540 
for superheated (or supersaturated) steam and, approximately, 
58 for wet steam. Of course, the actual expansion is imper- 
fect, but this is not customarily supposed to affect the throat 
condition to any appreciable degree. 

Now it has to be realised that the flow of a gas into and 
through a nozzle is liable to adventitious influences arising 
anywhere in the jet length. "Thus, too fine an entry, too quick 
a curve, too large a throat, a wire edge, inconvenient path of 
approach, errors in the divergence and faults on the boundary 
surfaces would all have their due effects at the points where 
they occur; and these effects would have their influence on the 
actual flow, on the jet form and on the expansion law. 

A constant efficiency is an unlikely condition in nozzle ex- 
pansion, since the potential value of a fault in nozzle form, 
area or finish is manifestly dependent on its position. The 
conclusion is, therefore, reached that in order to study possible 
variations in the internal conditions of a jet, any kind of 
expansion must be envisaged, and a special form relegated to 
its proper place as merely one type, and not as a permissible 
approximation to all types. Consequently it is desirable to 
develop a simple method capable of embracing widely different 
expansion types. 

A series of equations is given in the original paper from 
which to obtain the desired method of calculating expansion 
for various types of nozzles, and conditions to be observed in 
the study of particular forins are laid down. 


Decimal Coinage. 
By H. Auicock, M. I. E. E. (Abstract.) 


Section F.—Economices. 


August Hth, Mr. Harry Allcock, M. I. E. E., 
read a criticism of the Majority Report of the Royal 
Commission on Decimal Coinage. He attributed the failure 
of the Commission to solve the problem to differences 
between the advocates of reform rather than to any opposition 
to the principle. Two Bills were before the Commission, one 
proposing to decimalise the pound sterling, and the other to 
create a new unit of 100 halfpence; at least 15 of the 20 com- 
missioners clearly preferred to decimalise the pound, but 
they could not all see their way to support the former Bill 
owing to its effect on the present penny—the same ditliculty 
that has blocked the way for a century. The penny, however, 
requires alteration quite apart from the decimal question; its 
value is now too low, and the next stage, Ijd., besides in- 
volving the use of two coins and compelling the Government 
to mint last vear over three times the normal quantity of 
copper coins, is an unnecessarily high value. The penny is 
merely a token, representing 1/240 of a pound, and the 
Government could declare that in future it should represent 
1/200 of a pound, thus relieving the shortage of coppers, 
hastening the reduction of prices (from = ld. to the new 
penny worth 1.2d.), and removing the only obstacle to tlie 
decimalisation of the pound. This alteration would raise the 
value of all copper coins in circulation by 20 per cent., but the 
values of the existing notes and silver coins relative to the 
pound would remain unchanged, and the shilling would repre- 
sent 10 new pence. By subsequently reducing the value of the 
farthing by 4 per cent. to represent 1 mil, the decimalisation 
of the £ would be completed. The halfpenny would become 
94 mils, and a nickel coin of 2 new pence=10 mils would be 
issued, the present 3d. piece being withdrawn. 

Every country in the world outside the British Empire, and 
some within it, have decimalised their coinage, and it is high ` 
time that we shared in the advantages of the decimal system. — 
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ELECTRICITY IN THE GERMAN ARMY. 


By Major T. RICH, O.B.E. 


(Continued from p. 300.) 


Low Pressure Outdoor Circuits.—Stranded bare iron, usually 

) sq. mm. (about 19/15), was largely used for low-pressure 
village distribution. A certain amount of 100 sq. mm. wire has 
been found. In most places where lighting previously existed, 
the copper was taken down and 99 RS by stranded iron. 
Owing to the, reduction in power load in towns and villages, 
the load on pre-war distributing mains was often much lower 
than in peace time, and workshops were generally arranged 
with special transformers to avoid the use of long low-pressure 
mains. 

A number of towns, for instance, Solre-le-Chateau, near 
Maubeuge, which previously had gas only, were supplied with 
electric light, and in newer installations, for instance in West 
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Fia. 1.—Power Lines AT 45,000 VOLTS IN THE OCCUPIED ZONF. 


Belgium, where 220/380 volts was used, low-pressure mains 
over 1 km. long have been found. Transformers have at 
times been placed on the road between two villages. 

Large telegraph insulators on coach-screw swan-neck stalks 
were the rule, screwed to rough unbarked poles or cemented 
into the walls of houses. Small porcelain inlet tubes were 
used to take the wires into the houses, connection being made 
usually through aerial fuses. 
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Fia. 2.- STANDARD CROSS-ARM FOR 45,000-voLT Powrn JANE. 


High-pressure Lines and Insulators.—In a number of cases 
the copper in existing high-pressure aerial mains was taken 
down and replaced by aluminium or iron. The newer 45,000- 
volt trunk mains were mostly arranged with 120-sq. mm. 
aluminium. Some of the 15,000, 10,000, and 5,000-volt trunk 
mains were of aluminium. Most of the branch mains were 
arranged with 10, 25, 35, or 50-square millimetre 7 or 19-strand 


galvanised iron. A small quantity of badly galvanised cable 
has been found at depots, but the bulk of the mains examined, 
which have been in place for three to five years, show very 
little sign of corrosion. 

The poles used for 45,000-volt lines were usually 10-m. 
(33 ft.) and II- m. (36 ft.) long, about 18 to 22 cm. (7 to 8 in.) 
diameter at the top, and 22 to 30 cm. (8 to 12 in.) at the butt. 
These poles were barked, and usually tarred at the butt 
before being placed in position. A large proportion of them 
came from Germany by rail. A special circular letter has 
been found forbidding the use of these large poles for 15,000- 
volt circuits or other work. With aluminium wire the span 
of these 45,000-volt lines varied up to nearly 70 metres. They 
were strung comparatively tightly, with anchor posts about 
every two kilometres. Although no earth wire was used, 
very little disturbance from lightning was experienced in the 
northern area on these lines. Figs. 2 and 3 show the general 
construction. The design of channel cross arms used was 
developed in Germany shortly before the war began. 

A certain number of 30,000-volt insulators were found, pre- 
sumably intended for work in the southern area. 

Practically all the new branch circuits at 15,000 volts and 
under were arranged with coach-screw, swan-neck stalks, 
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Fia. 3.—ANcHon Post rom 45,000-voLT LINE. 


and in most cases unbarked forest timber was used for poles 
(fig. 6). The spans were from 35 to 50 metres. The conductor 
was usually placed on the inner side of the insulator, not in 
the top groove, so that if the binding wire gave way it would 
fall into the swan-neck. Trees when in a convenient position 
were frequently used to support insulators up to 15,000 volts 
(fig. 7). Ordinary line insulators on swan-neck stalks were 
used as terminals; shackle insulators were never used. Pole 
roofs were not used, although the tops of poles were some- 
times tarred. Insulators both high and low-pressure were 
arranged with an internal thread. The stalks were made of 
square bar reduced to circular section inside the insulator, 
with several diagonal cuts opposite the insulator threads. 
The insulators were usually fixed on to the stalk by screwing 
on to a circular cap of corrugated -bitumenised paper; this 
made a very solid fixture. The msulators were white and 
green; those above 6,000 volts were usually made in two 
pieces, separately tested and then cemented. Although there 
was not the same shortage of zinc in Germany as there was 
in the United Kingdom, practically all the high-pressure, 
low-pressure, and telegraph insulators had painted ungal- 
vanised stalks. 

Use of Iron Wire.—The experience of the Germans coupled 
with that of the French Army and California power com- 
panies tends to show that the use of iron wire for high- 
pressure circuits does not involve the inconveniences that 
would appear at first sight. 

When one or two villages have to be supplied at 11,000 or 
15,000 volts, it is impossible on branches of average length and 
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capacity to cut down the section of a copper wire to that 
necessary for economic reasons, owing to the lack of mechani- 
cal strength. For example, the current per conductor to give 
30 kilovolt-amperes at 15,000 volts is 1.2 amperes, and for a 
branch 3 km. long a copper wire of 22 or 23 S.W.G. would 
Such a line would hardly stand a 


be of ample capacity. 


Fia. 4.—Srock or POLES AND CROSS-ARMS AT JEUMONT 


GERMAN MILITARY 45, 000-volr LINE. 


heavy storm of rain. A single or stranded iron wire would 
meet a case of this kind. 
It has been found that provided the wire is stranded to 


reduce eddy-current losses, and the current per strand is ` 


reduced to not more than about 1 ampere, the heating losses 
and voltage drop in the conductor will not materially exceed 
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those to be expected with a copper conductor of the same 
ohmic resistance. 

Telegraph, Telephone, and Road Crossings.—These were in 
most cases arranged by placing the poles close together and 
supporting a net of galvanised iron wire on an angle-iron 


Fic. 7.—TREE USED TO CARRY 
10,000-vovr LINE. 


frame, fig. 8. In some instanves an inverted net was placed 
over the wires to be protected, fig. 9. Road crossings were 
sometimes arranged by doubling the wires and insulators or 
doubling the insulators. 

Cables.—Comparatively little high-pressure underground 
cable was laid in the sector between Laon, Spa, Antwerp, and 
Knocke. Indirect information has been received that a certain 


Vic. 8.—Roap CROSSING ron 
15,000-vorT LINE. 


amount of 3,000-volt and 5,000-volt cable was laid in forward 
areas. Large quantities of cable were taken up in France and 
Belgium and sent to Germany. As a general rule, where 
duplicate cables were originally in place one was taken away. 
It is generally assumed that a high-pressure cable cannot be 
used again with safety after it has been taken up, but ex- 


FOR Fio. 5.—GERMAN 45,000-voLT LINE AND ANCHOR POLE; 
STRANDED ALUMINIUM, LINE 120 SQ. MM. 


perience in Germany with armoured cables which have been 
laid directly in the earth tends to show that the fear is pak und 
groundless. Notes in the American technical Press tend to 
confirm this. 

Power Stations.—As far as information goes, opposite. the 
British sector no power stations of any size were put up by 
the Germans. Auxiliary 3-phase power stations were put up 
opposite the French sector near Anor and Mont d'Origny, 
and a power station in Alsace was enlarged. Every effort was 
made to interconnect existing public power and private min- 
ing stations. 

An auxiliary steam power station of 125 k. v. A. on a railway 
truck was stationed at Erquelines, near Maubeuge. This 
station contained a 3,000-volt generator, belt-driven by a 
steam locomobile engine fitted with forced draught and a jet 
condenser for use when canal water was available. A step-up 
transformer to a 15,000-volt switchboard, automatic oil 
switches, and three sets of outlet insulators made it possible 
to supply three 15,000-volt circuits. The lay-out of a portable 
station of this voltage inside the Continental rolling gauge 
is a matter of some ingenuity. Several smaller power stations 
on railway wagons were found. One of 34 Kw., 220 volts, 3- 
phase, with a locomobile steam engine, was arranged to drive 
by means of a direct-coupled motor a multi-blade reciprocat- 
ing log saw on a second truck. With the aid of this plant 
the power station could be taken on the rails into a forest, 
and logs passed through the saw-mill truck and placed direct 
on flat trucks for dispatch. This plant was arranged in the 
State railway workshop in Berlin in 1914. 

Transformers and Sub-stations.—At the beginning of the 
war most of the transformers used were those requisitioned 
in France and Belgium, but apparently in 1915 a certain num- 
ber of 3-phase transformers with special windings were sent 
to the northern section of the Western Front. These were 
arranged with the high-pressure windings in two sections 
per phase, which could be placed in series or parallel (fig. 10). 
When the two windings were placed in parallel and the phases 
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connected in mesh, the transformer could be used on 5,000 
volts; when in mesh with windings in series, on 10,000 volts; 
and with the aid of a tapping with series windings and a star 
connection, the transformer could be connected to 15,000-volt 
mains. ; 

The windings were connected by means of a 3-way con- 
troller, with the fingers mounted on a hard-wood frame, the 
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whole being immersed in oil in the transformer tank, and 
operated by means of a key-handle from outside. These 
transformers must have been very useful in the area between 
Valenciennes, Douai, and Lens, where 5,000, 10,000, and 
15,000-volt mains are to be found close together. 

A certain number of interconnecting transforiners were 
received from Germany to enable interchange of power from 
different circuits; for instance, at Flines les Raches a trans- 
former of 1,000 Kw., 15,000 to 5,000 volts, was installed, and 
somewhat similar transformer stations were arranged at 
Bruges Steel Works, Henin Liétard and elsewhere. A number 
of 2 and 3-K.v.4., 15,000-volt, single-phase transformers and 
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a number of 3 and 5-k.v.A., 3-phase, 15,000-volt ones have been 
found. These sizes have up to recently been considered very 
small in capacity for the voltage used. Experience during 
the war has tended to show that as far as the size, equip- 
mení, and capital cost of power lines and sub-stations are 
concerned a 15,000-volt line differs very little from one at 
3,300 or 6,000 volts. Above about 15,000 volts the cost and 
operating difficulties increase rapidly. 


When it is remembered that the capacity of & line with. 


equal losses is as the square of the voltage, for.instance a 
15.000-volt line lias 25 times the capacity of one at 3,000 volts, 
and taking into consideration the necessity for cutting down 
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the ampere capacity per conductor to a minimum with iron 
wires, the wisdom of this choice of voltage can be seen. The 
Germans in 1918 began to use single-phase transformers off 
3-phase circuits to supply small villages and depots with light. 
The same system had been also adopted successfully by the 
R.E. at Havre and by the French in the Vosges. The low-pres- 
sure windings of practically all transformers used to supply 
low-pressure lighting and power systems direct were star- 
connected, with, in most stations examined, the neutral point 
earthed direct. 

The low-pressure windings of a large number of German- 
made transformers were arranged in star-zig-zag. This wind- 
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"Fic. 11.—Low-PRESSURE ZIG-ZAG 
WINDING OF 3-PHASE TRANSFORMER. 


ing, fig. 11, has been used considerably on the Continent, 
but is hardly known in the United Kingdom and America; 
in comparison with the normal mesh connection, it gives the 
advantage of the larger conductor and reduced voltage to 
earth, without the same danger due to disturbances and vari- 
able voltage ratios which are sometimes found with plain star- 
star connections. | 

These advantages are accentuated with small transformers, 
and those likely to be.connected to a power line through fuses 
alone, without the use of an automatic oil switch, which would 
cut out all the phases in case of a fault on one phaee. 

(To be continued.) 


A THEORY OF METALLIC ARC WELDING. 


IN the summer of 1918 the Welding Committee of the United 
States Emergency Fleet Corporation initiated an investiga- 
tion of metallic arc welding in which special attention was 
to be given to the determination of the cause and nature 
of the transmission of metal from an electrode to a plate. 
A research of this character was conducted in the laboratories 
of the Massachusetts Institute of Technology, and the results 
obtained were set out in a paper presented to the American 
Welding Society. The following information relative to the 


experiments, which were conducted with the aid of photo- 


graphic records of successive phases of the welding arc by 
means of a high-speed motion picture camera, instantaneous 
photographs obtained with a short-exposure focal-plane 


shutter, and magnified views on ground glass, is abstracted 
from the Electrical World. 
No satisfactory explanation had, up to the time of the 


it is to be expected that the constituents of an electrode sub- 
jected to a high temperature will change from solid to liquid 
or gaseous form successively, and not at the same instant; 
the iron constituent will melt last, with the exception of 
carbon, Which combines rapidly with oxygen to form carbon 
monoxide. In metallic arc welding the temperature changes 
which take place differ to a marked degree from the changes 
incident to the usual methods of heating metals in that a 
small mass of the electrode 18 subjected to a high tem- 
perature for a very short interval of time. The distinctive 
thermal feature is then the sudden rise and fall of tempera- 
ture in the metal transmitted to the plate. Under the cir- 
cumstances the melting of the iron is delayed by the heat 
absorbed by the other constituents of the electrode and this 
fact, together with the limited time of application of high 
temperature, disproves the possibility that the iron is com- 
pletely vaporised in the welding process. 

| While changes in volume, following tem- 

cd perature increase, may take place among 

| the constituents of the electrode during 
welding, the greatest possibility for such 
expansion may be found in the formation 
of carbon nionoxide. It is, therefore, to be 
expected that a globule will be formed by 
such expansion on the end of the electrode. 
Typical electrode globules developed in this 
manner by various lengths of arc during the 
welding process are shown in fig. I. At the 
right, globule developed with a very short 
arc; in the middle, with a moderate length 
of arc; and at the left, with a very long arc; 
3/16-in. electrodes were used, and the cur- 
rent in each case was 100 amps. Each 
globule contains a cavity which may be seen 


Fic. 1.—Ervect or Arc LENGTH uron Size or ELECTRODE GLOBULE (MAGNIFIED). 


investigation, been given for the transmission of metal from 
an electrode to the plate. Calculation of the magnitude of 
any electrical forces that may exist during the process of 
welding indicates that they are negligible, and may, therefore, 
be eliminated as possible causes of the action. This view 
is further substantiated by the fact that satisfactory welding 
may be performed with 4.c. or with current flowing in either 
direction. 

Since the melting points and other thermal constants of 
the elements and their compounds found in steel electrodes 
vary Widely and their chemical affinities are quite different, 


- clearly during welding on the ground glass 
of a camera, and is also present in the cold 
contracted globules shown in the figure. In 
the smaller globules the cavities are usually 
open and resemble small drill holes, while 
in the larger globules they are usually closed and surrounded 
by a thin skin of metal. 

An electrode globule muintained in continuous contact with 
the plate to prevent the formation of.a glaring arc and heated 
by a heavy current, may be seen under magnification on 
ground glass to expand and bbw out minute particles at high 


velocity from the thinnest side walls. a contraction of the 


globule occurring after each expulsion of particles; the latter 
appear to originate in the inner electrode surface of the 
globule. If the globule is suddenly detached and the are 
interrupted at the same instant in ordinary long-are welding, 
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the inner electrode surface of the globule presents the ap- 
pearance shown in fig. 2. The pitted surface suggests irregu- 
lar fusion, due to different temperatures of fusion, vaporisa- 
tion, and chemical combination of the ingredients under the 
influence of rapid changes in temperature. 

. Owing to the complex structure of the electrode, it is not 
easy to determine the exact nature of the vapour content 
of the globule. That the vapour consists, partly at least, of 
carbon monoxide gas, is suggested by the fact that globules 
do not form in general when the end of the electrode is 
heated in a deoxidising atmosphere; it is also impossible to 
weld in a reducing atmosphere with an electrode containing 
no carbon. In welding under water, bubbles of gas rise 
continuously to the surface and burn, indicating the possible 
dissociation of the water with the absorption of oxygen by 
the electrode, and the rejection of hydrogen to the surface of 
the water. When a globule is maintained for several minutes 
at high temperature in contact with a plate in air, all ex- 
pulsion of particles ceases, from which it is inferred that all 
the vapour-forming constituents of the globule have by that 
time burnt out. 

If the electrode while welding is suddenly swept across 
an adjacent flat insulated surface, small spots of metal are 
found on the surface at regular intervals over the surface 
traversed by the hot electrode. (A magnified view of one of 
the spots is shown in fig. 3.) The same effect was observed 
by holding an incandescent electrode—just removed from 


ordinary welding—over the rim of a revolving iron wheel. 


It was determined in this way that the average frequency of 
projection was 50 per second. The duration of such projection 
was approximately one-fifth of a second, the projection ter- 
minating with the cooling of the electrode. 

It would appear from the observed facts that the metal 
deposited during metallic arc welding is transmitted, in part 
at least, in the form of minute particles which are projected 
from the electrode globule by the internal expansion of some 
vapour, possibly carbon monoxide. The expelled particles 
pass through the arc too rapidly to become vaporised, and 
reach the plate in a fluid state. If the expelled particles strike 
solid metal, they either ricochet along the surface—which 
explains the accumulation of iron dust in the welding room— 


lia. 9.—SunrACE OF ELECTRODE ON FIG. 


k ELECTRODE SIDE OF GLOBULE. 


or flatten out without fusion, the most common cause of 
poor welds. If the particles strike a fluid metal, they penc- 
55 55 the fluid and solidify with the molten surface of the 
plate. 

The best welding is obtained with the shortest arc, and 
hy. 1 shows that the size of the electrode globule increases 
with the length of the arc, the best welding being obtained 
with the smallest globule. A small globule implies greater 
concentration of projected particles in the direction of the 
opposite fluid spot. In downward welding a large globule 
becomes elongated by gravity, the lower part of the hollow 
globule becomes thickened by downward flowing metal, the 
side walls become stretched and thinned, and particles. are 
projected wastefully through the side walls at right angles 
to the arc. The globule as a whole frequently breaks away 
from the electrode and drops without fusion on the plate. 
Electrode ends rejected by a 
appearance shown in fig. 1 constitute substantial evidence of 
ineffective long-arc welding. In upward welding a large 
globule tends to fall to one side or the other by gravity and 
prevents the efficient projection of metal. 

Any material which serves to increase the melting point 
of the surface of an electrode must, in accordance with the 
stated theory, improve the conditions under which particles 
are projected from the electrode globule. The cup-shaped 
surface formed at the end of such an electrode will reduce 
the amount of indirect. projection of particles to a minimum, 
and the increased stability of the are will reduce the dith- 
culty of manipulation of the electrode, since the length of 
arc may be varied over a greater range without interruption. 
It would appear that most of the coatings suggested for 
electrodes perform the function of cooling the surface of the 
electrode by vaporisation, and in some instances, owing to 
the rapidity of the action, remain in a fluid condition about 


the sides of the electrode globule. It should also be noted 
that since iron oxide (rust) has a higher melting point than 
steel, rust should not be removed from electrodes, and that 
rusty electrodes will usually work better than bright, clean 
ones. In many cases the outside layer of bare electrodes 
may be changed by drawing and heat treatment so that it 
has a higher melting point than the interior. The ideal 


electrode would have a high melting-point shell—tungsten, 


for example—surrounding a lower melting-point interior con- 
taining sufficient vapour-forming constituents to eject metal 
constantly when heated. 

Fig. 4 shows the magnified dust which accumulates round 
the work during the process of metallic arc welding, and, 
the author of the paper, Mr. Hudson, states that he has found 
that a weld made in a reducing flame is more ductile, and 
reveals less formation of nitride; in conclusion, he suggests 
certain promising subjects for further study. 


REVIEWS, 


Electric Oscillations and Electric Waves. With application 
to Radiotelegraphy and incidental application to Telephony 
and Optics. By GEonaE W. Pierce, Ph.D., Professor of 
Physics in Harvard University. 517 pp.+ix. London: 
Hill Publishing Co., Ltd. Price 30s. net. 


In this volume the author, who is well known to readers 
in this country as the writer of Principles of Wireless Tele- 
graphy,” divides his subject into two books, Book I being 
devoted to electrical oscillations, and Book IT to electric waves. 
Hints are given as to the sequence in which the books and 
chapters should be read according as the student is interested 
in optics or in radiotelegraphy. 

In Book I, which occupies 17 chapters, Dr. Pierce discusses 
fundamental laws and equations, pomery of complex quan- 
tities, circuits having resistance, inductance and capacity, elec- 
trical resonance, free oscillations in inductively-coupled circuits, 
&c., and Book II, which consists of 9 chapters, includes 


3.—NucLEUS OF METAL PROJECTED 
ON CoLD PLATE FROM INCANDESCENT GLOBULE. 


welder and presenting the 
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Maxwell's equations, energy of the electromagnetic field, 
reflections of plane waves from a perfect conductor, waves in 
an nnperfectly conducting medium, and theoretical investiga- 
tions of the radiation characteristics of an antenna. 

At the outset, Kelvin's equations for the discharge of a 
Leyden jar are dealt with rather fully in order that the 
student may trace the successive. steps in the solution of tho 
differential equations involving current and quantity, and 
these are further discussed in the appendix, where the proof 
is given that the sum of two or more solutions of à homo- 
geneous linear differential equation is also a solution. 

In the multiplication and division of complex quantities the 
advantage of using the exponential form re’? in prefer- 
ence to the more tedious algebraic multiplications is illustrated 
in a few well-chosen examples. 

In the succeeding chapters of the first book the advanced 
student of wireless telegraphy is furnished with mathematical 
investigations which are mainly concerned with coupling 
wave lengths and periodicities. The chapter on amplitude and 
mean square current is interesting, inasmuch as the author, 
in his investigation of the value of the current in the secon- 
dary circuit of a coupled system, departs at a certain point 
from the method followed by Drude, who appears to have 
overlooked the fact that the constant in a given expression 
for the value of i., is a function of the time, an oversight 
which has resulted in the consequent error being repeated 
in much of the literature on the subject. 

The chapter (Chapter XI) in which the coupled system 
has a sinusoidal electromotive force impressed on one of its 
members is an excellent exposition of forced oscillations, not 
the least interesting part of which is the determination of 
the condition for the transfer of power to the secondary 
circuit at maximum efficiency. 

In Chapter XVII the author deals with waves on wires in 
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a steady state, and formule are established for the attenuation 
constant, surge impedance, reflection coefficient, &c. 

Book II opens with a chapter on electrostatics and magneto- 
statics, which the author treats vectorially. It is observed that 
a departure is made from the usual nomenclature of certain 
of the quantities usually met with in this branch of the 
subject, c.g., the older terms ''specific inductive capacity 
or ‘‘ dielectric constant” become "'inductivity," and the 
charge at a point is termed the intrinsic charge," which is 
defined, neatly, we think, as a charge whose time derivative 
within a region gives the ordinary electric current flowing into 
the region.” 

The chapters on Maxwell's equations, the energy of fhe 
electromagnetic field, and the following chapters on wave 
equations and reflections are of interest not ouly to the 
electrical reader, but equally so to the student of optics. 

In his final chapter, Dr. Pierce investigates theoretically 
the radiation characteristics of an antenna, and takes the 
opportunity of correcting certain errors which appeared in 
the original publieation in the proceedings of the American 
Academy of Arts and Sciences. Here the student in “ wire- 
less is furnished with a full mathematical investigation 
into everything connected with the radiation of an “aerial.” 
No intermediate steps are left for the reader to puzzle over, 
the successive stages in the various Integrations being com- 
pletely worked out. un 

The volume concludes with an appendix giving the complete 
mathematical proofs of various differential equations intro- 
duced throughout the work. 

The work, on the whole, is one which the student of wireless 
telegraphy, who desires to obtain a thorough grounding in 
the principles of that subject, cannot afford to dispense with.— 


A. F. 


Selected Studies in Elementary Physics. A hand-book for 
the wireless student and amateur. By E. BLAKE, 
A.M.I.E.E. Pp. 176; 43 figs. London: The Wireless 
Press, Ltd. Price 5s. net. 

This littie book is intended for radiotelegraphists and others 
who may not have the time, the opportunity, or the inclina- 
tion to undertake the systematic study of physics, and who 
are consequently hindered in their study of the more advanced 
works on wireless telegraphy. 

The author certainly has a clear conception of the needs 
of the type of reader he 1s catering for, and has summed up 
those portions of physics which are absolutely essential to the 
wireless student in a score of carefully written chapters. He 
commences with a general survey of the subject, and after 
dealing with space and time, proceeds to a chapter on matter, 
force, and motion. Such topics as the law of inverse squares, 
harmonic motion, and wave motion are given considerable 
attention, on account of their fundamental importance in 
radiotelegraphic theory. The sections on inertia, elasticity, 
and the elementary treatment of the electromagnetic theory 
are also written in such a way as to convey correct ideas in 
appropriately siniple language. 

The second part of the book deals largely with heat and 
chemistry, and, while less coherent than the earlier. sections, 
includes many useful paragraphs, notably those on the thermo- 
chemistry of the simple cell, chemical and electro-chemical 
equivalents, and the gas laws. 

As a text book of physics for the ordinary student this book 
has little to recommend it, and its author would probably 
make no such clann for it; but for the wireless amateur and 
the wireless student for whom the practice of his craft is 
of greater moment than the theory, we can recommend Mr. 
Blake’s book as giving that minimum of theoretical physics 
without which even the expert operator may sometimes find 
himself at a disadvantage. P. II. S. K. 
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24,425. '' Measurement of temperature of electric cables.” E. 
August 23rd. 

24.433. Lighting and starting set for 
Macaskie, August 23rd. 

24,438. "Amplifying systems for electric currents." 
Houston Co (General Electric Col) and General Electric Co. 


Brolt, Ltd., and W. Holt. August 23rd. 
Fawssett. 
motor vehi les.” D. S. C. 


British Thomson- 
August 23rd. 


24,443. “ Engine starting and ignition apparatus.“ J. K. Delano. August 
23rd. (United States, August 3rd, 1918.) 

24.444. Starting apparatus for aeroplane engines," J. K. Delano. August 
93rd. (United States, Nuyuse 3rd. 1918.) 

24.451. '' High-frequency alternating-current machines.” AL Young. August 


23rd. 

24.4. „ Electrolvtie apparatus . O. Seward. August 23ed, 
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August 24th. 
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Q. Marino. August 25th. B 

24,600. “ Electric incandescent lamps.“ 
Ryde. August 25th. 

24,675. ©“ Sparking plugs." G. Calvert. August 25th. 

24,083. *'' Electrically-actuated.— gongs, &c." E. Magerle. 
(Austria, February 24th, 1919.) 

24,088. '' Vacuum tube circuits." British Thomson-Houston Co. (General 
Electric Co.) and General Electric Co. August 25th. 

24,690. '' selecting and receiving system for telegraphy and telephony." L. 
Levy. August 2oth. (France, August 25th, 1919.) 

24,00]. * Electrical measuring instruments.“ W. Clarke and Clark's Neo- 
Electric Devices, Ltd. August 25th. 

24,692. Electric cables.“ Sir W. G. Armstrong, Whitworth & Co. and 
O. Smalley. August 25th. 

24,697. Containers of electrice accumulator cells." Soc. de l'Accumulateur 
Tudor. August 25th. (Belgium, September 27th, 1919.) 

24,701. '' Magneto-electric generators for internal combustion engines.“ C. 
Godfree. August 25th. 

24,741, "' Electric vehicles." A. C. Nobbs. August 26th. 

24,744. “Sparking plugs." A. Watkins. Auzust 26th. 

24.751. “ Electric window, &c., cleaning device." J. W. 
26th. 

24.753/4/5. Electrical systems of automatic sub-stations.’’ Metropolitan- 
Vickers Electrical Co. and Westinghouse Electric & Manufacturing Co. West- 
inghouse Electric & Manufacturing Co.). August 26th. 

24.773. Means for regulating alternating currents." Igranic Electric Co. 
and Cutler-Hammer Manufacturing Co. (Cutler-Hammer Manufacturing Co.). 
August 26th. 

24,774. Means for regulating alternating-current. circuits.“ Cutler-Ham- 
mer Manufacturing: Co. and ]granic Electric Co. August 26th. 

24,775. Feeding and rotating means for electrodes.” H. H. Thompson. 
August 26th. (United States, March 26th, 1918.) 

24.777. Electric heating." P. M. R. Salles. August 26th. (France, 
August 27th, 1919.) 

24,789. “ Electric furnaces.” L. Renault and J. S. 
August 26th. 

24,793. ** Electrical heating appliances." A. Warne. August 26th. 

24,8520.  Electrically-heated cooking utensils” B. C. Joseph and N. C. 
Joseph. August 27th. i 

24.822. Electric theft-prevention device for motor cars.” F. W. T. 
James. August 27th. 

24,833. * Telephone, &c., call indicators." J. E. Collyer and E. A. Peti- 
thory and Siemens Bros. & Co. August 27th. 

24,835. Electric discharge lamps.” H. Filippo and D. Lely and Naam- 
looze Vennootschan Philips’ Glocilampenfabrieken. August 27th. (Holland, 
Aupust 27th, 1919.) 

24,836. '' Electric arc-welding systems." Wilson, Welder & Metals Co. 
August 27th. (United States, February 18th.) 

24,837. "' Electric rheostats." Wilson, Welder & Metals Co. August 27th. 
(United States, May 7th.) 

24,838. ‘ Connections of electrical conductors.” 
Co. August 27th. (United States, June 19th.) 

24,839. * Electric arc-welding systems," Wilson, Welder & Metals Co. 
August 27th. (United States, June 26th.) 

24,841. ‘ Electric signalling arrangements for railways, &c." L. de M. G. 
Ferrcira and Siemens Bros. & Co. August. 27th. 

24,854. ‘ Electrolytic tanks with diaphragm cells.” G. Haglund. August 
27th. (Norway, September 17th, 1919.) 

24.880. Wireless receiving systems.” 
Co. August 28th. 

24.910. Miners’, &c., electric safety lamps." €. D. Mottram. August 28th. 
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THE SITUATION IN JAPAN. 


WHEN the World War began in 1914 Japan was ‘‘ experi- 
encing strong reaction " from the economic activity 
which followed the Russo-Japanese war. During the’ 
remainder of that vear the downward tendency of busi- 
ness became accentuated, but early in 1915 there was a 
sudden and strong revival, and the large munitions 
orders from Europe and the disappearance of German 
and other European goods from markets in India, Java, 
China, and other countries in the Far East, created a 
strong demand for Japanese manufactures. This ex- 
tended over several years, but with the signing of the 
Armistice in November, 1918, there began a period of 
deep depression and gloomy foreboding, for another 
twelve or eighteen months of hostilities had been ex- 
pected. Orders were cancelled partly due to the falling 
off of war needs, but chiefly owing to the prospect of 
South Africa and Australia receiving renewed ship- 
ments of British and other European goods. 

Electrical readers do not need to be reminded that 
Japan availed herself of the trading opportunities 
created by the war. Nobody will take exception to 
that enterprising action; it was the most reasonable 
thing for a rising manufacturing people to do, and 
temporarily it was very useful to the rest of the world. 

Some Japanese manufacturers and merchants, how- 
ever, in their anxiety to make hay while the sun shone 
and to accumulate big profits rapidly, placed goods of 
very inferior quality on denuded markets. We heard 
a good deal of this in the electrical field for some time. 
This imprudent policy (says Mr. Hugh Horne, Commer- 
cial Secretary to H.M. Embassy in Tokyo, in his report 
on the Commercial, Industrial and Financial Situation 
of Japan in 1914-1919)* was largely responsible for the 
numerous post-armistice cancellations, and has aggra- 
vated the difficulty of consolidating positions in such 
countries as India and Java. In other words, a reputa- 
tion for inferior quality is not easily lived down. 

Prior to the war it used to be considered that the cost 
of labour in Japan was very low indeed, placing her 
industries, as they might develop, in an exceptionally 
favourable position in respect of export prices. But the 
war, which brought great prosperity, altered the atti- 
tude of the workers, who were not slow to realise that 
they had not received à. fair share of the results of 
their labour. They are beginning to feel their 
strength." Before the war there was, properly speak- 
ing, no labour problem in Japan," but the workers 
have organised their forces, claiming advancing wages, 
shorter hours, improved conditions, a share in the 
profits, and a voice in control. We judge that they have 
not made much progress in certain of these directions. 
While the Government punishes strikes, &c., with im- 
prisonment, it intends to allow Trade Unionism and 
combined action in general to develop on natural lines; 
but Japanese Trade Unionism differs from that of the 
West, as it is limited to ''Unions operating in in- 
dividual factories, and not for any industry or employ- 
ment as a whole.” 

Under the new legislation of the last few years a works 
ing day of 12 hours is provided for, but factories em- 
ploving only male operatives over 15 years of age may 
exceed. this limit. The present average wages are 
stated to be over 100 per cent. in advance of pre-war 
rates, but in certain eases the rise is considerably 
larger. The conductors and drivers on the electric 
tram cars in Tokyo, for example, now receive Yen 


* H.M. Stationery Office, 9d. net. (cind. 912). 
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60 per month, as against a pre-war wage of Yen 20. 
Though a 70 hours’ week is common in Japan, 
there is a general eight hours day agitation. Mr. 
Horne says that the principle has been fairly generally 
accepted in theory, but the eight hours really constitutes 
& basis for the settlement of wages for overtime working 
conditions, and the Japanese labourer, speaking 
broadly, prefers to work long and leisurely, and re- 
quires little time for rest, food and recreation. Em- 
ployers find that the eight hours system is acceptable, 
because they can reduce their wages bill when work is 
slack, and the employés favour it because they can claim 
the same wages for an eight hour day as they formerly 
received for 10 or 12 hours. The increase in efficiency 
required to'off-set a shorter working day, when the 
eight hours day is accepted in practice, is one of the 
chief problems of Capital. 

The handling of machinery in Japan is stated to leave 
much to be desired, and labour-saving devices are at 
present comparatively little used. Taking all the cir- 
cumstances into account, it is open to doubt whether the 
actual cost of production of competitive goods is to-day 
lower in Japan than in England. In any case, says Mr. 
Horne, ‘‘ the difference in favour of Japan is not enough 
to justify the alarmist views which find wide expression 
in Great Britain and her Colonies.’’ 

Fear of & future shortage of coal for industrial pur- 
poses led to a great deal of attention being directed to 
hydro-electric enterprises during last year. Numerous 
companies have been formed for the utilisation of water 
rights. Between 1908 and 1918 the number of com- 
panies interested in hydro-electric development increased 
from 262 to 852, and the H.P. developed advanced from 
110,000 to 1,002,000, but at the end of 1918 schemes for 
a further 2,000,000 u.p. were in process of actual 
development, while it was also calculated that 5,000,000 
additional H.P. could be developed economically in areas 
not then leased for hydro-electric operations. A survey 
scheme has been instituted by the Japanese Government 
under which an examination of. the country's resources 
for the five years 1918-1922 is being made. 

During the war, copper, antimony, tungsten, and 
graphite were among the goods shipped in large quan- 
tities to the Allies, and there were big increases in porce- 
lain, glassware, enamelware, electrical goods, and other 
lines. We note that Mr. Horne does not include elec- 
trical goods among those most likely to retain their war- 
time. position. Last year the total exports of all goods 
increased slightly in value, but quantity decreased owing 
to economic causes, one: of which was the renewal of 
European competition. There was a large increase in 
exports to China. 

In general export trade, metals and metal manu- 
factures show a strong tendency to fall away. The 
exports of insulated electric wire should be quoted as 
showing the great advance made in two years and almost 
maintained up to the end of last year :— 


Quantity. Value. 
Kin. 


Yen. 
1916... 55 ees 1,552,868 1,125,632 
1917... vis e. 8,451.158 8,118,915 
. 1918... "E 885 9,556,794 8,324,333 
1919... vs ids 9,375,767 8,411,700 


Electrical machinery and textile machinery are going 
out of Japan in increasing quantities; the electrical goes 
chiefly to China and the Kwantung Province (through 
Dairen), which between them took over 60 per cent. of 
the shipments. 

So far as import trade is concerned, British machinery 
is as much in demand as ever in Japan, but so long as 
there is difficulty in our giving satisfactory delivery, and 
high prices continue, the buver is being driven into the 
American market. The needs of Japan are being closely 
attended to by American manufacturers, who are deter- 
mined to spare no effort to retain their hold. The 
heaviest items in the list of imported machinery during 
the last three vears include steam boilers, dynamos, 
electric motors, transformers, gas compressors, pneu- 
matic tools, metal and wood working machinery, &e. 

Given a model on which to work,“ says Mr. Horne, 


Japanese local production, especially of electrical ma- 
chinery, is now of satisfactory quality, and several con- 
cerns have made agreements with British and American 
concerns whereby the latter allow their patents to be 
worked in Japan against payment of royalty. The 
American General Electric Co. has considerable interests 
in two large concerns in which its models are pro- 
duced for the local market. Japanese engineers have 
been securing training and instruction in America, the 
trade-getting value of which to the States is obvious. 
** Japanese electrical practice," we read, '' has always 
followed America and Germany, and mining engineering 
America." Where do we come in! That question will 
no doubt receive attention from British manufacturers 
as they read this British report. 

So far as methods of trading are concerned, our firms 
are advised that, in the absence of direct representation, 
where big or complicated business is handled, by far 
the most satisfactory course is to function through the 
medium of the established British firins in Japan, be- 
cause their experience of local conditions enables 
them to avoid many difficulties which might otherwise 
occur. Co-operative selling is recommended, but Com- 
mercial Secretary Horne reiterates his warning of the 
danger that high prices and delayed deliveries handicap 
us in re-establishing markets for British goods. He 
points emphatically to the growing danger that some 
fields in which we were formerly paraniount may pass 
into American and other hands. There is a general im- 
pression that full efforts are not being made to retain 
and maintain the pre-war position. ‘‘ The British re- 
putation for quality and square deals is as high as ever, 
but cost and delivery are naturally very strong factors of 
decision when important contracts have to be placed.“ 

The report before us does not contain mention of the 
branch activities of British electrical manufacturing in- 
terests which we understood to be on foot. Possibly more 
may be said regarding these when Mr. Horne again deals 
with the situation. It is very important that we should 
be alert, for considerable railway electrification schemes 
are in contemplation as part of the Imperial Government 
railway system, including the Kobe-Osaka- Kyoto section 
and the Yokohania-Kozu section ; large business interests 
have organised a scheme for a high-speed electric rail- 
way between Tokvo and Osaka; and a further private 
enterprise is for the construction of underground rail- 
ways in Tokyo. Í 

Such reports as that to which we have made reference 
in the foregoing give rise to greater impatience. than 
ever with the shortsightedness and folly which charac- 
terise our home industrial situation. It is deplorable 
that when there is such urgency for our getting into our 
stride in foreign markets, so full of opportunity for 
enterprise, we should be consumed with our own indus- 
trial differences. What a boon to British industry it 
would be. and what a guarantee of future full employ- 
ment for hundreds of thousands of British workers, if 
we could induce a ship-load o: agitators to study the 
needs of the world, and to understand the urgencv for 
strong and united British action in whole-hearted pro- 
duction. We need to lift our eyes beyond the immediate 
details of life at home for a time, and look afield - beyond 
Russia. Reasonable rest in place of incessant industrial 
unrest, would promote such stability that future security 
and prosperity would be assured. 

Is it too much to urge the Government and manufac- 
turing interests, too, to do something to bring home to 
the understanding of the millions of workers of Britain 
the advice of the expert trade observers which is con- 
tained in the recently-issued reports to the Department 
of Overseas Trade? Through the trade Press we are 
enabled to carry their facts and conclusions to in- 
dividual trades, but even a wider and fuller propaganda 
should be made. It is true that these reports are pre- 
pared chiefly for the manufacturer and the trader with 
whom les the exercise of commercial initiative, but 
they vitally concern the bread-getting of the worker, 
his wife and children, and his children’s children, and 
he ought to kuow what they contain. 
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THE article contributed to this issue by 


Pressares and Mr. O. H. Wordingham (Chairman of the 
Wiring Rules. IL. E. E. Wiring Rules Committee) deals 


| with a subject which at this time is of 
excéptional importance not only to electricity supply 
authorities, but also to manufacturers and contractors. 
We appear to be approaching an epoch in the history of the 
utilisation of electrical energy—an 
indicated in Mr. Gillin's masterly paper before the I.M.E.A., 
and has been foreseen for some yeara by engineers who have 
investigatel the conditions which will probebly obtain in 
electricity supply at no distant date. The public is learnirg 
to appreciate the unique advantages of employing electricity 
fur every possible purpose in the home, the office, the shop 
and the factory, and is developing a constantly-increasing 
appetite for electrical energy. How shall that appetite be 
satisfied? — — | 
. If, and when, the use of electricity is fully develuped, the 
demand will be so immense that the employment of dis- 
tributing mains on the lines of present practice will become 
commercially impracticable. Electricity will have to be 
distributed at pressures much higher than the present limit 
of 250 volte, and the question arises: What system shall 
take the place of that which has become standard practice. 
in all large towns ? 

Various alternatives have been put forward, such as the 
multiplication of transformers in street- boxes at almost 
every street corner, the short low-pressure distributing 
mains being fed at the present voltages and the ti ansformers 
from high-pressure distributing mains; or the substitution 
of & complete high-pressure distributing network, with 
transformers on consumers’ premises ; or the adoption of a 
higher pressure for distribution directly to consumers’ 
installations. Only in the last-named case can the continued 
use of direct current be cx nsidered, and even in that case it 
offers no appreciable advantage over alternating current, 
while its drawbacks are patent. We may take it, therefore, 
that the use of alternating current will ultimately become 
universal. 

With regard to the raising of the supply pressure, the 
arguments against this proposal appear to us to be over- 
whelming. Even at 220 volts, the lamps available, or 
likely to be available, are neither so efficient nor so robust 
as those made for lower voltages, and the range of candle- 
powers for which they can be made is limited, especially in 
the case of the gas-filled type. The stress on the insulation 
of the wiring and fittings is quite high enough at 220 volte, 
and the construction of switches and fuses for that voltage 
is materially more costly and difficalt than for 110 or 50 
volts. M reover, the risk of accident would be very 


seriously aggravated by any increase in the voltage of supply. 


We do not agree that there is auy appreciable risk to the 
peraon at the voltages customarily employed in domestic 
applications ; it is true that fatal accidents have occurred 
with both 4.0. and D.c. at 200-250 volts · in houses, but 
they have been almost wholly confined to the bath-room, to 
the special conditions in which we have repeatedly drawn 
attention, and we cannot call to mind, during the whole 
period of use of pressures above 100 volta, more than one, or 
at the most two, cases of fatal shock in living rooms. The 
risk to life in houses at present voltages is, in our opinion, 
so remote as to be absolutely negligible ; but if the voltage 
were increased, this immunity from accident would quickly 
disappear. S d | 

The second alternative, which is advocated by Mr. 
Wordingham, does not commend itself to us so much us 
the first, The experience gained with the house trans- 
formers so generally adopted in the early days is, it is true, 
of little weight, in view of the vast improvements in 
technique that have been made, but the initial cost would 
be enormous, the waste of energy in myriads of small trans- 
formers deplorable, and the risk of accident due to carrying 
.8,000 or 5,000 volts into a private house, despite all pre- 
cautions, a grave objection. We prefer the multiplication 
of street transformers, which would involve the minimum 
disturbance of distributors, would retain the transformers 
under the control of the supply authority, and, owing to the 
shortness of the distributors, would minimise the need for 
increasing their cross-sections. j 


epoch that was clearly - 


. Penistone. 


As for the interior wiring of buildings, we have long felt 
that, with due respect to the admirable Rules of the Institu- 
tion of Electrical Engineers, the matter bas been overdone. 
The Rules were introduced at a time when the multiplicity 
(and, we regret to add, in many cases the fatuity) of different 
codes rendered the promulgation of a single standard set of 
Rules acceptable to all parties a real blessing. Thanks to 
those Rules, the incoherent mass of contradictory and petti- 
foggirg regulations has been swept away. But the Augean 
task has only been accomplished, apperently, by constantly 
raising the standard—to a final pitch approaching abeurdity. 
No experienced engineer can deny that thousands of installa- 
tions which defy the Rules in almost every particular bave 
given satisfaction over long periods of years, and are giving 
satisfaction to this day. It is a plain fact that our standard 
of wiring is far in excess of reasonable requirements ; there 
are exceptional cases, we grant, but let them be treated as 
such—and let the ordinary household be wired more in 
accordance with common sense and less in accordance with 
idealistic standards. 


THANKS to the action of the Electrical 


5 Trades Union, the area of the dispute 
Strike. which led to a lock-out of electricians by 


the Employers’ Federations has been 
widened ; the E. T. U. has given notice to withdraw its 
members from work in electricity supply stations, in the 
hope of shutting down electric light and power, traction, 
&c., throughout the whole country. | 
This means that in order to bring pressure to besr upon 
the Employers’ Federations, the Electrical Trades Union 
has declared war on the general public, who will be the 
real sufferers if its purpose is effected. p | 
Next we have the Electrica! Power Engineers' Association 


offering to take a hand in the game—a move which we 


regard with amazement and regret. Bound by an alleg.d 
agreement with the E. T. U., the E. P. E. A. declares that it 
must take . sides against the employers, regardless of the 
merits of the question in dispute. That a body of techni: al 
staff employés, trained to use their brains, and hitherto 
regarded as good cit zens, should commit itself to such a 
compact is incredible ; we simply refuse to believe it. 

Bat the leaders of the E P.E.A., nevertheless, appear to 
have innocently blundered iuto a trap of this sort. and thus 
a very serious situation has aris«n—fraugbt with grave 
consequences either to the public welfare or to the Execntive 
Council of the E.P.E.A. We do not suggest that the 
Executive harbours any intention of sharing in the political 
manceavres to which the E. T. U. Executive is addicted, any 
more than the members of the As<ociation ; but the fact is 
that the E. T.U. has teen too astute for the E.P.E.A., and 
has put the latter in its pocket like a tame monkey, with 
the result that the Association is being jockeyed into a 
“ direct-action" strike. Do the members realise what they 
are in for ? | 

Let us see what the quarrel is about. It is constantly 
alleged by the lay Press, with most mischievous effect, that 
the dispute is about the appointment of a foreman at 
It is nothing of the sort. The question at 
issue is an old one, which was fought out in 1897, but has 
been resurrected by the E.T.U.—namely, shall engineering 
employers retain the right to manage their business, or shall 
they hand over control to the employés? That is the 
question in a nutshell; and should the E. T. U. win, the 
E. P. E. A. would be its humble servants. : 

To-morrow the power-station members of the E.T.U. are 
expected to stop work. The E.P.E.A Executive has not 
called upon it& members to follow suit, but it threatens to do 
80. Weconfidently appeal tothe membersof the Association to 
remember that their duty to the State takes priority of their 
duty to their Executive, and to remain at their posts. 

The question at issue is one which cannot be submitted 
to arbitration; it lies at the root of industrial organ- 
isation. The E.T.U. is out for “the control of industry." 
The secretary, Mr. Rowan, has referred to the employers as 
* the enemy," who are to be “swamped.” We quote from 
the Electrical Trades Journal, the organ of the E.T.U. 
If the employers are swamped, the staff will have a poor 
time ; let them consider the situation and step warily. 
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ELECTRIC WELDING. 


By "ELECTRODE." 


ELECTRIC welding has come to the fore-front rapidly, and 
is to-day in general use for all branches of engineering, as 
by its aid, defective castings or faulty machinings can be 
rectified in the early stages of manufacture, thus preventing 
the “ scrapping " process, which was some few years ago, the 
natural sequence of error or accident. To-day, however, it 
is possible by judicious ** welding up” of worn members to 
postpone the day of obsolescence, and it is in this connection 
that there is a tendency to be too optimistic regarding the 
prolongation of life which such a fitting may have after 
repair. l 
It is a sound principle to thoroughly examine each 
defective detail, and also to look into the history of its 


Maas. 
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service, bearing in mind the fact that years of duty often 
cause the metal structure to become crystalline in nature, 
especially if the metal has been exposed to the weather and 
undue strain. 

Much has been written and many are the papers that have 
been read regarding the process of electric welding, but in 
the main these have not been written for the practical man. 
It has been found as a result of long experience that the 
success of an electric welding operation lies very largely in 
the hands of the operator himself, the personal equation, 
which we so frequently omit from our calculations and 
discussions. 

In the early days of reconstruction, when shipbuilders 
were receiving more orders than they could undertake, it 
was found that we still had a great deal to learn about 
electric welding and its applications, Early experimenters 
insisted that a minimum voltage of 100 was essential with 
a corresponding current value of 100 to 200 amperes. 
To-day the voltage figure, by common consent, has been 
reduced to 60, and in some cases to 25, with corresponding 
varying current values. 

Shipbuilders were quick to note the advantages to be 
gained by welding and to appreciate the impetus which pro- 
duction would receive once a thoroughly reliable and 
approved method of electric welding was adopted, and many 
enterprising firms had to ascertain by trial which type of 
electrode and what voltage limits were required for all 
classes of work. To do this they had to rely very largely 
upon the results obtained by the welding operator, who, in 
turn, had to find by means of trial and error which particular 
set of values and type of electrode furnished a weld of 
* good hard metal.” This can best be tested by chipping 
the newly deposited metal with a hammer and chisel, which 
will at once reveal the texture of the weld and also prove 
its amalgamation with the metal member. 

Carbon Hlectrödes.— For some years practically all the 
defective castings in foundries have been rectified by 
welding, using carbon electrodes and building up the 
“ blow holes” by fusion. This operation requires a heavy 
current, generally 300 amperes, depending upon the size of 
the depression to be levelled whiie the arc voltage necessary 
is approximately from 45 to 50. It is interesting to note that 
for this work the job to be renovated is laid on a steel table 
which is generally connected to the positive pole of the 
circuit ; this always gives better results than can be obtained 
by a reversal of polarity. The carbon electrodes for 


average foundry practice are } in. in diameter, and 14 in. 
long, and the rate of consumption with 300 amperes is 
about 2 in. per hour. 

Metallic Electrodes.—These have come into marked 
prominence more recently for all classes of welding repairs, 
especially for fine metal seams. The voltage required by 
the arc is 25 to 35 for fine electrodes (uncoated) ranging to 
60 for the larger-diameter electrodes which are coated with 
a heat insulating covering consisting chiefly of asbestos, 
which thus prevents radiation from the electrode and 
maintains the temperature gradient. The size of electrode 
to be used must be determined by the size of repair to be 
effected: this applies to all welding operations. 

As a useful guide for general practice, it should be noted 
that coated electrodes require a higher arc voltage pro- 
portional to the thickness of the covering while at the same 
time a reduction in the current density should be made in 
order that the correct welding heat may be maintained. In 
tramway and railway track repairs, special electrodes of 
12 per cent. manganese steel are usually employed for 
levelling up the rail corrugations or curves, and to fill up 
the worn edges of points and cross-overs. "These latter 
being of manganese steel, it is imperative that the metal to 
be deposited should closely. approximate to that of the rail 
under repair, hence the adoption of the manganese steel 
electrode. For such operations as this 60/80 volte with a 
current of 150/300 amperes has been found quite satis- 


factory. Immediately upon completion of the weld, the 


welded area should be “swabbed” with water to chill it, 
thus ensuring a hard impervious metal skiri. 

Slag-covered electrodes are used largely where it is 
essential that the welded area should be perfectly free from 
any blow holes, and where maximum penetration of the 


SECONDARY VOLTS. 
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FiG. 2.—CHARACTERISTIC LOAD CURVE. 


metal is required. Owing to the slag covering, a com- 
paratively high voltage is required, say, from 80 to 90. 
The slag floats on the top, thus sealing the weld as it 
progresses, and when finished and cool the slag can be 
easily chipped off, leaving a clean surface. 

Mild steel rods of 8 8.w.G. are becoming increasingly 
popular for steel plate and bulkhead work in ship repaire. 
When these are coated with a flux which sometimes consists 
of graphite and china clay, the metal runs quite freely. 
For this.size of electrode-a current value of 120 amperes, 
with an arc voltage of 30, is now customary for average 
welding work. 

For each size of electrode there is a certain current value, 
and this should be determined and adhered to, as excessive 
current only results in the welding metal being blown away 
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from the end of the rod instead of being quietly and 
smooth!y deposited on the work in hand. 

Welding Plant | Equipment.—'The plant required for arc 
welding is of a simple design, and requires very little 
skilled attention during operation and maintenance. It 
consista of a motor-generator set, the motor being wound for 
the requisite supply voltage, and the generator capable of 
giving a voltage range between, say, 30 and 100. The 
gencrator should, preferably, be of the reverse compound- 
wound type; that is, with the series turns arranged to 
oppose bhe shunt excitation, thus allowing the voltage to drop 
at the “arc,” reducing the heavy current peak when striking 


the arc. This equipment, when of a portable nature, 


becomes very useful, and can be transferred to any part of 
the factory, and brought near to the work to be 
ivi minimising the voltage drop in the electrode 

This ** drop" should not exceed five volts when fine elec- 

trodes and low arc voltages are being used. It is necessary to 
include in series with the arc, a steadying or ballast -resist- 
ance to prevent a “dead short" across the generator 
armature when the arc is struck. This resistance should 
be of ample capacity, and ehould, preferably, consist of 
grids admitting of free ventilation. If the generator equip- 
ment is fitted in a permanent situation the steadying 
resistance can be sub-divided and connected to 8. P. 
switches to permit of current adjustment, as shown in fig. 1. 
When the welding set is portable this resistance adjustment 
can best be effected by fitting to the cable a clamp or clip, 
which can be withdrawn, or re-inserted, in any grid at will. 
The set requires no special design, but the generator should 
be capable of withstanding the racking loads, as these may 
vary from zero to 5() per cent. overload in a few seconds as 
the arc is struck. Where the welding has to be carried out 
remote from the welding plant, it is better to arrange for 
the generator field to be cumulatively wound, so that on 
load the series windings assist the shunt excitation and 
maintain the voltage at the arc. 
The size of the welding equipment must be decided upon 
according to local conditions, but in practice it has been 
found, as the result of prolonged observations, that 5-k w. per 
weller is sufficient for average conditions. ‘At one time it 
was considered to be more efficient to lay down a large 
welding plant sufficient to keep 30 or more welders working, 
but in practice it has been found that much better results 
and a steadier welding voltage can be obtained by installing 
a motor-generator set sufficient for two or three welders. 
This keeps the plant within the limits of portability. 

A.C. versus D.C.—Electric welding by means of alter- 
nating current possesses several advantages over the use of 
direct current, the chief claim put forward being that 
deeper penetration is possible by using A.C., and also that 
when reactance coils are installed a dead short across 
the welding electrodes produces no serious effect, Perhaps 
its greatest use and advantage is seen in the application of 
alternating current for the cutting of metals, and to-day it 
is possible to cut mild steel plates ) in. in thickness with a 
current of 250/300 amperes quite easily, and in a very clean 
manner. For overhead work on ships’ beams and bulk- 
heads, a.c. has given satisfactory results. 

On the other hand, it is contended (and, in the writer's 
opinion, justly so) that ''safety first" should be the 
primary consideration, and that a.c. is more dangerous to 
use. It is quoted, as an instance, that a shock of 50 volts 
A.C., if received under damp conditions by a welder, would 
be sufficient to disturb his balance, and if he was employed 
on staging work such a shock might be accompanied by 
serious results. 

At one time it was found that cast-iron could only be 
satisfactorily welded by means of an alternating current, and 
this was a strong point in its favour, in view of the large 
number of castings which fracture in service. Satisfactory 
cast-iron welds are now possible by experienced welders on 
the D.C. system, and the point is evidently one which has 
been solved by experience. 

Fig. 2 gives results of the characteristic regulation of a 
small transformer designed for welding with its primary 
arranged for 400 volts. "This transformer was specially 
designed to withstand complete short-circuit on the secondary 
side. 


DISTRIBUTION PRESSURES FOR DOMESTIC 
SUPPLY AND THE CHEAPENING 
OF HOUSE WIRING. 


By C. H. WORDINGHAM, M.Inst.C.E. 

Ix the course of a discussion on mains at the recent 
I.M.E.A. Convention the writer ventured to refer to 
the pressure at which the supply to domestic consumers 
should be given. Since the time then at his disposal 
was altogether insuflicient to enable him even to outline 
what was in his mind, it may be well to call attention 
in these columus to some of tlie considerations affecting 
this question. 

However desirable a“ cheap and abundant supply“ 
of electrical energy may be, and however successful H.M. 
Commissioners may be in securing such a supply to 
authorised distributors in the form of untransformed 
high-pressure energy, it will not help the domestic con- 
sumer much if the distribution costs which have neces- 
sarily to be added in his case be heavy, and the cost 
of the installation in his house be prohibitive or the 
restrictions on his use of the supply vexatious. 

Let us recognise the situation clearly: Either we do 
or do not believe that electrical appliances have such 
merit that they are desired by the man in the street, 
and that 1t is for the general well-being that they should 
be brought within his reach. In other words, is there 
a real practical need for electric cooking ranges, wash- 
ing machines, vacuum cleaners, flat irons, curling 
tongs, hair driers, toasters, radiators, and small motors 
in the British home? If so, can they be bought at a 
price and run for a charge which the consumer can 
afford to pay; also can they be so made that they will 
bear the wear and tear of use by unskilled hands? 

Most electrical engineers believe that the answer is 
'* Yes," but many realise also the difficulties in the 
way of so supplying these appliances that the condi- 
tions as to cost and reliability can be met. How many 
central-station engineers to-day could honestly say that 
if all their consumers to-morrow applied for a 3 or 4- 
kilowatt cooking range they would welcome the applica- 
tions? Could they supply them from their existing dis- 
tributors! Would it pay them to lay the additional 
distributors necessary with the pressure now in use? 
The fact is that up to now distribution networks in 
domestic areas have been planned for lighting and 
nothing else. If a supply for all the purposes to which, 
when cheap and abundant, electricity can be applied in 
detail is to be given, mains capable of carrying much 
more power are imperative. With pressures even of 240 
volts the cost is so heavy as to run up the price to the 
consumer considerably. It was the suggestion made 
in the Convention paper to increase these presura 
that drew forth the writer’s protest. 

It is idle to deny, in view of experience, that, eu 
for all normal individuals 220 volts direct current is 
perfectly safe, alternating current of the same pressure 
can cause, and in a number of cases has caused, death. 
Would any central-station engineer commit himself in 
cold blood to the view that, knowing this risk to be 
present, he should hide its existence from tlie public? 
What would he think of a water engineer who knew 
that he had a stream containing typhoid germs that 
was likely to contaminate his reservoirs and deceived 
his consumers into thinking that they need not boil 
the water they drank? For observe, in neither case is 
there anv inherent need for the risk, which may be 
completely eliminated by the use of direct current or 
a lower pressure for alternating current in the one 
case, or by diverting the contaminated stream in the 
other. What would be the feelings of an engineer who 
deliberately introduced this dangerous pressure into 
a nursery, and had a dead child brought to him as 
the victim of his wilful misrepresentation? It is ne 
answer to say that there must be fatal accidents in 
connection with all modern developments, that some 
people must be killed by motors or railway trains, and 
that electricity is no worse than its neighbours, gas, 
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for example. The reasoning is false; unavoidable risks 
can be excused in this way; easily avoidable ones can- 
not. As a matter of policy, too, is it wise to suy: “I 
am no worse than my neighbours," when it is easily 
possible to say: ''I stand alone on a plane above all 
competitors; if you do your work electrically you run 
no risk, if you use gas, coal, or oil, you will probably 
come to an untimely, end or burn down your house! 


This question of shock has become of vastly increased 
importance of lute because the opinion is now firmly 
held that, whatever the inherent advantages of direct 
current may be, and they are undeniably great, that 
form of current must go for general supply, because 
cheap generation involves transmission over long dis- 
tances, and the use ,of alternating current; we cannot 
afford to be saddled with the cost of providing and 
operating conversion ‘plant. This means that the 
greatly extended use of electricity to which all are 
looking forward will be realised entirely by alternating 
current; hence the importance of keeping the pressure 
down to a safe limit. 


Frankly, for economy, substantially higher pressures 
must be employed than 240 volts if a large density of 
demand is to be met. This has already been recognised 
with regard to motive power, it being common practice 
to supply large consumers at a pressure of 6,600 volts 
or even higher. Probably in future large schemes the 
transmission pressure will be transformed to 10,000 or 
11,000 volts for primary distribution, and this pressure 
will be the ordinary one for supply to large power users. 
For distribution for domestic purposes 2,000 or 3,000 
volts would seem the most suitable. These are easily 
manageable pressures, and either would lend itself to 
efficient distribution. This leads us back to ‘‘ house- 
to-house " distribution, which many had thought gone 
for ever, but with the large house loads to be antici- 
pated it will probably be found to be justified in a 
slightly modified form. No doubt only very large pre- 
mises would have their own transformers; the usual 
practice would be to group several houses together and 
in some cases a whole street. With such a scheme it 
would be easy to use a pressure of only 100 volts or 
even 50 volts on a consumer’s own wiring. In this 
way all danger of shock would be eliminated, and it 
would be possible greatly to simplify and cheapen the 
wiring. 3 " 

The cost of wiring has always been a thorn in the 
side of the central-station engineer — now it has be- 
come a veritable bayonet. The serious handicap under 
which electrical appliances labour from this cause has 
long been recognised, and numerous have been the at- 
tempts to mitigate it; hire-purchase arrangements— 
sometimes without the purchase, and then misnamed 
„ free —special kinds of cable, special systems of wir- 
ing, and so on, but the difficulty still presents itself, 
and is now aggravated by the high cost of material and 
labour. It is to be feared that existing standard Rules 
cannot be held blameless in the matter; they have been 
framed mainly with the laudable object in view of 
securing the very highest class of work and the com- 
plete elimination of the remotest fire risk and of the 
risk of shock such as is present with the Li nor low 
pressures. There has been subconsciously present in 
the minds of the framers (and let it be said frankly that 
the writer has been one of these continuously since the 
early 'nineties of last century) the case of the country 
mansion, large palatial offices, and fine public build- 
ings. So long as publie supply was partial and elec- 
trical appliances chiefly for the rich or well-to-do there 
was ample exense, if not reason, for this attitude of 
mind, but for a good many years past these conditions 
have been changed. In consequence the inapplicability 
of the one high standard to all cases has forced itself 
upon those concerned, and the result has been the more 
frequent breach than observance of the rules in a multi- 
plicitv of instances. 
to meet the requirements of all classes of installations 
from the palace to the fried-tish shop is to essay an 
impossible task; yet this is what the present Rules do. 


To frame one set of regulations 


This must be recognised, as also must the fact that our 
present outlook is utterly different from what it has 
been in the past. We are now on the eve of tremendous 
developments when we may hope that every house other 
than a hovel will have electrical energy in use in it in 
one form or another, and we must rise to the occasion 
and broaden our outlook. 


Future Rules should recognise more than one grade 
of wiring, rising from that which is just safe and the 
plainest of the plain, to that which is the best and 
most elaborate that money can buy. More important 
still—and this is the chief point of contact of this 
matter with the main subject o; this article—they must 
discriminate between installations intended for different 
pressures. It may be contended that at present there is 
no material difference in the cost of wiring at 220 
volts and 50 volts, but the reason for this is the uniform 
set of Rules; no one can deny that the risks of failure 
of insulation are greatly reduced with the lower pres- 
sure, and that, in consequence, the Rules can safely. 
be much relaxed where it is in use. 


With 50-volt alternating current a very poor dielec- 
tric on the fixed wiring will suffice; trailing conductors 
of flimsy character for portable appliances will give 
satisfactory service; nothing need be earthed, as no 
shock is to be appreliended ; switches and fuses can be of 
the simplest character since arcing is lifeless, and all 
parts can be safelv handled alive; incidentally, incan- 
descent lamps are more robust, efficient, 'and longer- 
lived. The elements in all heating and cooking appli- 
ances are very much more substantial, and their in- 
sulation can be secured with much ess care. 


Objection may be raised that the. heavier conductors 
for the lower pressure will more than wipe out these 
gains, but this is not the fact. In the first place, most 
of the small wires in use on 220-volt installations are 
for the reason of mechanical strength much larger than 
thev need be for the currents they have to carry, and 
they would do equally well for 50-volt work. It may 
be said that that is all very well for lighting, but suppose 
you have to supply radiators? Will not the cables be 
massive and costly ? To this the writer would venture 
to reply by pointing out that when you put on a radia- 
tor you usually want warmth, and that it is not essential 
that the whole of the heat should be generated nt one 
spot. Why should not the conductors to the radiator 
he insulated with a fire-resisting covering, and be run 
at a temperature as high as tnat of hot-water pipes? 
They might even be run hotter still without making the 
air fecl unpleasant; there could be no valid objection 
to this course if their high temperature were kept in 
view when the wires were run and precautions similar 
to, but not more stringent than, those usually observed 
for hot-water pipes were taken; distrihnting a portion 
of the heat would be advantageous rather than other- 
wise. In a small house the runs would be short, and 
the greater part of the wiring would he e where 
the heat would be of use. 

Ease of connection is almost as Important as low 
cost of wiring and appliances; the popularity of the 

‘adapter °” shows how great a value the public attaches 
to this feature. Now an adapter is about as unsatisfac- 
tory a fitting as can well be found ; it is usually of wood, 
the contacts, instead of being oval like those of a lamp 
sap, are round, and can hardly be induced to touch 
ever so slightly the lamp-holder plungers; the cord 
comes out centrally, and is grasped within the hand so 
that if it is worn and an are occurs the househoider gets 
the full benefit of the heat and shock. Ordinary wiring 
according to the Rules is much tco unadaptable, and by 
providing only lampholders as outlets, practically forces 
the consumer to use the objectionable fitting mentioned, 
and the slender wiring for a single lamp. Of course, 
sockets can be provided and ordinary plugs, but these 
add to the cost of the installation, and are usually fitted 
in the wrong place. The practical conditions of the 
ordinary house would be much better met than at present 
if the fixed wire were taken to a single convenient 
point and terminated there in a simple fitting with a 
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number of ways. Each way would comprise a simple 
and efficient contact to which a flexible wire, also ter- 
minated in a suitable contact, could be attached. By 
this means small appliances could be easily connected 
by the consumer himself, and lamps could be fixed 
where wanted or their positions altered at will. 

A great step forward in popularising electrical ap- 
pliances would be made if every portable fitting were 
wired to a standard socket on the fitting, instead of 
taking the flexible wire directly on to the lampholder. 
The fitting could then be permanently wired, and the 
flexible conductor would not fray where it enters. 
Flexible conductors terminating at one end in a plug 
to suit the portable fitting, and at the other in a plug 
to suit. the contacts on the multiple- -way fitting above 
suggested, should be kept in stock in a number of stan- 
dard lengths. Were this done an ordinary householder 
could renew his worn-out flexible conductor as easily 
as he now renews his worn-out flexible gas pipe. Until 
electrical appliances are reduced to the same level of 
simplicity as those for gas it is hopeless to expect their 
general use among the masses. 

At the risk of wearisomeness, it must be emphasised 
that what we have to cater for is the ordinary home 
of the great mass of the wage-earning population and 
the lower middle classes; the people who either have 
all the house work to do themselves, or who, while pro- 
vided with one or more domestic destructionists, called 
in polite society maids," find the use of their own 
hands in many instances conducive to the preservation 
of their property and digestive organs. The kind of 
house to keep steadily before one's mental vision is the 
one with eight’ rooms, though there may be a small per- 
centage of houses rising to 20 rooms, and falling to 
three or four rooms. The people who live in these houses 
should be able to go to the nearest ironmonger or general 
store and buy their kettle or their curling tongs over 
the counter, and be able to connect it to their installa- 
tion when they get home, without having to call in a 
superior person in the form of a wireman and his 
mate, who talk loftily about “ insulation, which the 
consumer does not understand, and about earth,“ 
which he misunderstands. If this state of affairs is to 
exist it can only be achieved by ensuring that more 
or less shoddily- made appliances can be used with im- 
munity from serious risks. 

All the foregoing observations apply to the class of 
installation indicated. For large houses, high-class 
shops, 
course proposed is obviously unsuitable. For these large 
blocks of demand, by all means use the highest pressure 
practicable with corresponding precautions. Lighting 
and small appliances will be best supplied at 240 volts, 
but large appliances such as cook ing ranges, even at 
this pressure, are a terrible nuisance to the supply 
authorities, and costly in mains. It would seem well 
worth while for appliances of this kind to have self- 
contained transformers which would take a distribution 
pressure of 2,500 volts and transform down to, say, 10 
volts on the heating elements, which would then be so 
massive that their durability would be great, while all 
risk of shock to the user would be completely eliminated. 
There is no reason why 2,000 or 3,000 volts should not 
be perfectly safely carried on cables in hotels and similar 
buildings. 

Even in installations of this character, however, it is 
worthy of consideration whether we are really on the 
right lines in respect of our present practice for high- 
class work. The primary advantage of electrical dis- 
tribution, indeed the main feature which justifies its 
existence, is its convenience and adaptability. The ease 
with which a cable can be carried round obstacles, and 
then taken through inaccessible spaces, as compared with 
the rigid pipe necessitated by gas, steam, or hydraulic 
power is surely too valuable an advantage deliberately 
to throw away. Yet this is what is done in all systems 
of conduit protection, and in the forbidding of the 
use of flexible conductors. It surely cannot be right 
to expend the major portion of the labour necessary 
for putting up an electrical installation on the erection 


offices, and important buildings generally, the. 


of a rigid system of piping into which the unhappy 
cable is later on drawn (though often the piping is 
threaded on it as the work proceeds), when it might 
so easily be laid neatly and inconspicuously by itself, 
and the whole of the labour of pipe fitting saved. In 
elevating this conduit system to its present pinnacle, 
engineers appear to have been obsessed by the vision of 
numerous individuals wandering about buildings with 
hammers and nails, which latter they drive into walls, 
floors, and ceilings indiscriminately for no apparent 
object, while every house is assumed to be infested 
with rats and mice. How often are nails actually driven 
into the walls of a high-class building or into the floors! 
Is all this elaborate mechanical protection that is pressed 
for really necessary? In any case it should surely not 
pass the wit of man to invent some less cumbrous scheme 
than piping. Why, too, it may be asked, should wiring 
be concealed? Could not some way of making it even 
attractive be devised which would save the wasteful 
expense that is now practically forced upon the user? 

It may be interesting to recall the early days, when 
Deptford was first conceived in the mind of Ferranti. 
It is no less than marvellous to look back and see the 
extraordinary manner in which his intuition, for sucli 
it really was, led him to formulate his scheme on lines 
which later theory and practice have shown to be cor- 
rect, and in consonance with which the most modern 
plans are being laid. He had high-pressure transmis: 
sion; alternating current, easy and efficient transforma- 
tion of pressure, a fairly high intermediate distribu- 
tioh (2,400 volts), a very low pressure on the actual 
house wiring (100 volts and 50 volts). The proposals 
in this article are no more and no less than the advocacy 
of a return to Ferranti's initial proposals. The exten- 
sive distribution of alternating current at low pres- 
sures of the order of 220:240 volts was really a de- 
parture from his original scheme, which was probably 
brought about by the prevalence of similar distribution 
of direct current with which it was practically inevit- 
able. In the writer's judgment, we shall see a return 
to the high distribution pressure accompanying the 
practical elimination from new schemes of direct-current 
distribution, and this high pressure will once more be 
transformed to the very low pressure that is suitable 
for the house. 


Aa 8,800-tom Electrically-welded Motor Ship.—It is 
stated that .the Merchant Shipbuilding Corporation (an 
American shipbuilding firm) is to build a vessel of 8,800 tons 
deadweight of the Standard Emergency Fleet type, 401 ft. in 
length, the hull of which is to be electrically welded through- 
out. It is claimed that this vessel will contain 15 per cent. 
less steel than a riveted ship, and that 40 per cent. less labour 
will be needed, whilst limiting the time of construction by 25 
per cent. —Motor Ship. 


Private Electricity Generating Stations.—The Federation 
of British Industries has recently had occasion to take up 
with the Electricity Commissioners the question of the estab- 
lishment of private generating stations by manufacturers who 
wish to provide their own power supply. The position of such 
stations is indicated in The Bulletin for August 23rd. Under 
the Act tbere is no restriction on the establishment of a private 
station, provided that the owner thereof complies with any 
regulations made by the Electricity Commissioners as to tlie 
type of current, frequency, and pressure to be used. When 
standard regulations have been made for a district, a manu- 
facturer putting down a station which complies with these 
regulations is not bound to notify the Commissioners, but it is 
strongly recommended that information should be given. If a 
manufacturer wishes to put down a plant of a type, frequency, 
and pressure of current not in accordance with the regula- 
tions, formal application must be made to the Commissioners 
for special regulations, but such regulations shall be so framed 
as not to interfere with the economical and efficient working 
of the business for which the supply is generated." Until 
such regulations have been formulated in any area, there is no 
legal obligation to notify the Commissioners of the erection of 
any private generating station, but here again it is recom- 
mended that they should be notified, as the information will 
be helpful to them in framing regulations so that they will be 
acceptable to manufacturers. The Commissioners are confining 
their attention mainly to public utility undertakings, but never- 
theless it is felt that they can be of great assistance to manu- 
facturers on most matters connected with electric power supply. 
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ALIGNMENT PINS. 


Bv A LONDON FOREMAN. 


ALIGNMENT pins—called steady pins and “ fixing ” pins 
by shopmen—are brought into service in the erection of 
machinery details for the purpose of ensuring that one 
particular piece shall be superimposed upon another piece 
in its precise and correct position, no matter how many 
times the respective pieces may be separated. 

Contrary to the methods of some engineers, who prefer 
fitting bolts to each and every hole, the writer much 
prefersclearance holes for the bolts, and precise and particular 
location made by alignment pins. 

The latter method is much safer in respect of construction, 
for many who have used fitting bolts to each and every hole 
nob infrequently wish they hadn't when things don't come 
just right in erection. It is then a case of filing holes to 
get things fair, and when fairness is secured the filed holes 
have more clearance than if clearance holes had been 
intended. MEE 
. So clearance holes for holding the parts together let it be, 
and the only thing wanted is a good and endurable and well- 
looking alignment pin. l 

.There are plenty of designs of steady pins, and all are 
applied.in a similar way, for. the continued and permanent 
alignment of structural details. The parts being fixed in 
position, and held securely together by bolts in clearance 
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FIG. 1.—ALIGNMENT PIN. 


holes, the holes for the alignment pins are drilled, in some 
cases drilled and reamed in others, and pins are turned and 
fitted in the holes provided. Besides making provision for 
placing the pins in the holes, provision must be made for 
conveniently getting the pins out of the holes, and without 
in any way distorting or damaging the pins during 
withdrawal. 

Readers are familiar with the orthodox steady-pins— 
those which are driven in a taper hole and have to be drilled 
out. Others there are with heads (of a kind) which have 
to be levered out, and, more often than not, are bent badly 
in the process. | 

The pin shown in fig. 1 is the pin favoured by the 
writer, which has been used frequently at his suggestion in 
small engines, dynamo-electric machinery, and, notably, in 
the casings of large steam turbines, with unqualified 
success and approval. . | | 

It will be observed by those familiar with the use and 
application of these alignment pins, that a pin such as is 
shown in the sketch is all but imperatively necessary where 
5 necessary to fit it to a blind bottom, as represented 

ve. ö 
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A FEW DOMESTIC ELECTRICAL 
“ INVENTIONS.” 


By " VOLTMAN." 


THE writer's domestic electrical“ inventions" were really 
the outcome of necessity during the dark days of the wár. 
Strictly speaking, it was the dark nights that proved the 
truth of the proverb that “Necessity is the mother of 
invention." The control of the hall light was an early 
problem that had to be solved. It was desirable that thé 
switch should not be used more than absolutely necessary, as 
the light, though reasonably shaded, acted as a magnet for 
the special constables on the beat if it were left on a couple 
of minutes. The switch, moreover, was most inconveniently 
"edm to get at when entering the door, and when the 

ouse wàs in darkness it needed groping for. | 

The solution was a brain wave”; it comprised an 
ordinary pear-push and a dozen feet of flexible which, 
luckily, were at hand. The flexible was easily wired to the 
back of the switch to form an extension in parallel, and the 
push served as an excellent switch that could not be left 
" on." The flexible was lightly stapled along the moulding, 
and brought so as to hang down just inside the door- i 
Anyone entering had merely to press the push to light the 
hall and find his way in; he was not likely to leave 
the light on longer than he cared to keep his 
finger on the push. It was with some regret that 
the writer finally *demobilised " the contrivance, one 
which seems applicable to various cases where energy shoul 
not be wasted. ^ Further arguments with the zealous 
* gpecials" led to the giving up of a ceiling light in one 
room and using a table lamp, but there was no wall plug, 
and making a permanent connection was too much work, 
No local shop could supply an adapter, and something had 
to be done. In a quarter of an hour an excellent adapter 
was made from a soundcork, fitting the pendant lampholder 
tightly, and a couple of french nails. "These were carefully 
pushed through the cork, the flat heads serving as contacts 
to press against the plungers in the holder, and the pro- 
jecting ends of the flexible wereattached by a touch of solder, 
and given a turn of insulating tape. The cork was none the 
worse for having 280 volta across it, though the writer 
expected to find it charred to a cinder sooner or later ! 

Then came the can’t-buy-any-matches” period, a very 
trying time for the domestic régime. One day the writer, 
after a tour of a dozen shops, some of which displayed a 
notice Please don’t ask for matches," came to the con- 
clusion that electricity could surely offer a way out of the 
difficulty. Two or three ideas came to mind, a platinum 
wire heated by a current from a small accumulator, a make- 
and-break spark to light the gas, but finally it was decided 
to utilise an old trembler coil which had seen better days on 
a motor-cycle. One was bought from a dealer in electrical 
** junk ” for 78. 6d., and rigged up on a base-board with a 
4-volt accumulator, a push-button in the primary circuit, 
and aspark-gap of “ths. of an inch across the secondary. 
A better match substitute could not have been desired ; one 
simply held a taper in the spark-gap and pressed the button, 
thus energising the coil and producing a spark. The coil 
easily earned its cost in matches and time, and the painful 
experience of being snubbed by the local shopkeepers never 
occurred again. in 

Electricity proves a valuable friend indeed in difficult 
times, and, given simple materials and thought to the 
essentials of a problem, there are many ways in which it cah 
help in the household: 


Illumination and Electrical Conductivity in Selenhumt.— 
Mr. A. O. Rankine, in the Phil. May. (May, 1920), gives a surpris- 
ingly good character to selenium cells for reliability within definite 
limits. The effect of light on them is quantitatively reproducible 
again and again.” Contrary to the tacitly accepted idea that the 
change of electrical conductivity in selenium is as the square root 
of the intensity of the incident light, it is claimed that extended 
experiments show the changg to be proportional to the fourth root 
of the light intenaity.—Jouraal of the Franklin Institute. 
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THE MUNICIPAL TRAMWAYS ASSOCIATION 


(INCORPORATED).—], 


—— ͤ —— — — 


Ox Wednesday last the 19th annual conference of the 
Association was opened at Cardiff, a city which is enjoy- 
ing a remarkable succession of society visits this year — 
the I. E. E. summer meeting, the British Association, the 
Municipal Tramways Association, and next week the 
Iron and Steel Institute. Coming late in the pro— 
gramme, the M. T. A. naturally finds tlie city authorities 
au fart with the duties and ceremonies which they per— 
form so gracefully and hospitably, while it also has the 
advantage of arriving after the settlement of the strike 
of municipal employes which so sadly marred the visit 
of the British Association. The conference opened in 
bad weather, but the rain gave place to sunshine by 
mid-day. The city was full for the Horse Show. 

The Executive Council held a private meeting at 
10 o’clock, which was followed by a formal reception of 
the Association at the City Hall by the Lord Mayor, 
Councillor G. F. Forsdike, J.P., and the members of the 
Cardiff Corporation Tramways Committee. The con- 
ference was then opened at 11 o’clock by the President, 
Ald. Sir John W. Courtis, J.P. 

The Lord Mayor welcomed the Association to Cardiff, 
and the president, Ald. Sir John W. Courtis, J.P., 
chairman of the Tramways Committee, suitably ex- 
pressed thanks. He then opened the conference, men- 
tioning in his address that that day was the fiftieth 
anniversary of the Tramways Act of 1870. He reviewed 
the march of progress since that date, and said that at 
the present time financial questions were of paramount 
importance. 
of the wage awards. The work of the Whitley Councils, 
which was of the first importance, was then reviewed, 
and mention was made of the valuable work done by the 
Committee on Standardisation, especially with regard 
to overhead line materials. A special tribute was paid 
to the secretary’s splendid work during the past year. 

Papers on '' Tramway Finance’’ were then read by 
Councillor Higham, chairman of Blackburn Corporation 
Tramways Committee, and Mr. P. Priestly, general 


manager of Liverpool Corporation Tramways; the 
authors agreed wholeheartedly in the view that upward 
revision of fares was inevitable if the undertakings were 
to be conducted on sound commercial lines, and that no 
class of passenger should be granted privileges in re- 
spect of fares. Abstracts of these papers are given 
below ; the discussion will be reported in our next issue. 

At 1 o'clock the conference adjourned for luncheon in 
the City Hal] at the invitation of the chairman and 
members of the Tramways Committee, 190 members 
being present, and on resuming the session at 2.30 p.m. 
a paper on Operating Costs, by Mr. A. L. C. Fell, 
general manager of the L.C.C. Tramways, was read and 
discussed. In the evening a reception was held by the 
Lord Mayor and Lady Mavoress in the City Hall, and 
a pleasant evening was enjoyed. 

On Thursday the programme included meetings of the 
Executive Council and of the Managers’ Section, and 
the conference was to continue the discussion on“ Tram- 
way Finance under the headings of ‘‘ Repairs and De- 
preciation in Relation to Capital and Revenue ” (papers 
by Messrs. J. Dalrymple, general manager of Glasgow 
Tramways, and R. L. Horsfield, general manager of 
Cardiff Tramways), and“ The Future of Capital Expen- 
diture "! (paper by Mr. R. S. Pilcher, general manager, 
Edinburgh Tramways). The annual luncheon of the 
Association was to follow at the Roval Hotel, and in the 
afternoon the annual general meeting was to take place. 

To-day is to be devoted to a pleasure excursion to 
Weston-super-Mare and Cheddar. 


Passengers must all pay their fair shares 


Tramway Fares. 


By Councilor HiGnaw (Chairman, Blackburn Tramways 
Committee.) 7 


(Abstract.) 


PosiuLaTE that tramway undertakings have to pay their way, 
and not be a burden upon the rates, then a proper adjust- 
ment of fares to meet the enormous increases in expenditure 
is essential. Wages and cost of materiala have increased out 
of all proportion to the fares we have been charging, and, 
unfortunately, we are not able to hand on to our patrons the 
increases in the cost of producing rides (which is the com- 
modity we sell with the saine facility as other industries. 
I am firmly of the opinion that tramways should pay their 
way, that the riders should pay for their rides, and with that 
end in view, every authority should adjust its fares to keep 
pace with the constantly increasing cost of labour, material, 
and money. | 

In most towns the time has arrived for the abolition of 
the penny fare. The first mile of your tramways from the 
centre of the system is in general the distance you have to 
depend upon most to make the undertaking a success, and 
if the people who use this portion are to escape all the increases 
in cost, how can you expect to get the necessary revenue out 
of those who travel the longer distances?—especially in view 
of the fact that in rush times you are most liable to have 
your cars crowded with penny fares to the exclusion of 
longer-distance passengers, and when the lower fares bave 
quitted, you are very often left with & car-load of wind to 
the end of the route. 

It will be generally conceded that a ''workman's" fare 
is not a sound economic fare, and if this is the case, then 
part of the cost of carrying such“ workmen ' must be borne 
by someone else. I don’t think anyone can argue that this 
is a fair, equitable, or rational state of things. When we 
had large classes of workmen receiving miserably low wages, 
there may have been some reason for subsidising the carrying 
of those who had to use the cars to get to their work, but 
now, if the amount of wages has to be taken into considera- 
tion, it is not the people who go to work before 8 a.m. who 
should have half-fares, but those who in the past have been 
looked upon as the aristocracy of labour, and go to their 
daily toil at 8.30 or 9 a.m. But I am firmly of opinion that 
there should be no subsidjsed fares for any class. . 

I see no reason why the tramway undertaking should be 
looked upon as a charitable institution any more than any 
other municipal undertaking. If it is logical that tramways 
should be used by some classes at cheaper rates than others, 
or entirely free, 1t is equally logical to ask for free gas, free 
electricity, and so on. 


Tramway Fares. 
By P. Prirstty (General Manager, Liverpool Tramways.) 
(Abstract.) 


IN dealing with the ordinary passenger fares, the rate stipu- 
lated in the Acts of Parliament prior to 1914 was usually fixed 
at ld. per mile, but the operating costs have increased to such 
an extent, that many towns have had to obtain powerg to 
increase the statutory fare from 1d. to 14d. per mile, and 
in some cases to 9d. per mile. The majority of the larger 
undertakings which, prior to 1914, were not charging their 
full statutory fares, have found that it is impossible to make 
their tramway svstems self-supporting unless the full statutory 
fares are charged. 

The first consideration in connection with the operation of 
a tramway undertaking is that it should be run on a com- 
mercial basis; that it should produce an adequate financial 
return to the municipality to provide the community with 
a full service; and that it should accumulate sufficient funds 
for the renewal of the undertaking, as well as its improve- 
ment and extension. 

It is clear that for a system to be remunerative the fares 
to be charged must be such as will bring in sufficient revenue 
to cover the whole of the costs, including capital charges, 
operating costs, renewals, &c. The fares charged ought to be 
laid out on an equitable basis, f.e.. each passenger should 
pav his share of the sum of the different items of expenditure. 

One method is to arrange fares on a definite distance for 
the hasie fare. and to charge the higher fares for the longer 
distances on this basis. Another method is for a high mini- 
mum and a low maximum fare to be adopted. which means 
that the short-distance passengers pay a much higher average 
fare than the long distance passengers. This is of great im- 
portance in making a tramway undertaking of the greatest 
cervice to the commnnity. Tt encourages people to live nt 
longer distances from their work, and in healthier surround- 
ings. Tt also tends to spread the population more evenly over 
the tramway svstem, and to diminish somewhat the tendency 
of the population to gravitate to the centre of a town, and 
cause congestion, with the result that the long-distance pas- 
senger is often crowded out by the short-distance rider. For 
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these reasons I am not in favour of giving short rides at low 
fares in the centre of the town. 

I have arrived at the conclusion that the best method is 
to take a central point of the tramway undertaking as the 
town terminus, and from that point to divide the system into 
mile zones. It must then be ascertained at what cost a 
passenger can be carried for a mile, which amount must 
cover all charges; in other words, each passenger must pay 
the full cost of his ride. In some towns this amount has 
been found to be Id. per mile, whilst other towns have had 
to make a minimum charge of lid. per mile. It might be 
found that some advantage could be gained by charging a 
slightly lower fare to the long-distance passenger, in which 
case the first zone would be a mile, and the next stages 
could be slightly increased in distance, so that passengers 
from, say, a five-mile radius would be able to travel to the 
central terminus for, say, a 4d. fare. 

The running costs per car-mile are less as the car reaches 
the less thickly populated districts, when there are fewer 
stops, and the speed is increased, whilst the standing charges 
remain practically the same per passenger, making the total 
charge per passenger slightly less, and therefore a lower fare 
can be charged. 

I think that the time has gone by when consideration should 
be given to splitting stages, i.e., ljd., 24d., &c., fares, as 
ihese give rise to considerable difficulties in the collection of 
fares, and also give opportunities for passengers to avoid 
.paying the correct fares, besides. adding to the number of 
tickets which the conductor has to deal with. 

As to overlapping stages, I am not generally in favour of 
them, except between the first and second Id. stages, which 
do not extend outside the city area. The overlapping stages 
often encourage the business people to use the tramcars 
wherever they may be going within the business area. 
With regard to the granting of special privileges, it is 
entirely wrong in principle that one class of passenger should 
have cheap fares at the expense of the other passengers. 

Contract tickets are unworkable on a tramway system, and 
wherever these. privileges have been introduced they have 
been in general abused. No preferential treatment should be 
given to any class of passenger. I am rather in favour of a 
system of higher fares being charged on special occasions, 
such as race meetings, football matches, &c., as a large 
number of people attending such meetings are strangers to 
the town, and only come there for that special purpose. "They 
should, therefore, be charged higher fares in consideration of 
special cars having to be provided for their convenience. 

I am entirely against the adoption of the transfer system, 
which is difficult to work, and, even when put into operation, 
has proved to be unsatisfactory. 

The present operating costs make the serious consideration 
of the adoption of halfpenny fares impossible. 


\ 


EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR AUGUST, 1920. 


THE official returns of electrical export and import business for the 
month of August show a further falling off in the value of exports 
and a considerable appreciation in import values. 

The total value of August electrical exports was £1,085,994, as 
compared with £1,166,798 inthe previous month ; the only branches 
of business attaining a higher level than in July were electrical 
goods and apparatus, meters, submarine telegraph and telephone 
cables and electrical machinery. whilat considerably reduced values 
were recorded in all other sections. 

The imports total for the month of £281,572 was much in excess 
of the July figure of £237,498, considerable imports of carbons 
and machinery having entered this country in August. 

The re-exporta at £14,786 show an increase of nearly £2,000 on 
the July figures. 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR AUG., 1920, — 


Exports, Imports. Re-exports. 
Electrical goods and apparatus £196,711 £79,177 £5,666 
(unenumerated) 
Insulated wire ... 888 305,128 17,651 41 
Glow lamps E s 28,534 4,615 249 
Arc lamps and parta : 1,144 2,552 434 
Batteries ... sws M "a 48,834 8.171 — 
Meters kx à ‘ 36,497 2,809 934 
Carbons ... ; See 3,505 16,094 2,895 
Electrical machinery : — 
Railway and tramway motors ... 2,700 — — 
Other motors and generators 128,073 — — 
Electrical machinery  (unenu- 
merated) m ios es 67,191 136,728 2,098 
Switchboards (not telegraph or 
telephone) — vs 10.186 10 9 
Telegraph and telephone cable und apparatus :— 
Telegraph and telephone wires 
and cables (not submarine) ... 76,474 3,519 21 
Submarine telegraph and tele- 
phone cables aed e 70,393 — — 
Telegraph and telephone instru- 
ments and apparatus ... 110,621 13,216 2,436 


Totals... .. £1,085,994 £284,572 £14,786 


THE MACHINE-TOOL AND ENGINEERING 
EXHIBITION. 


(Continued from page 331.) 

MESSRS. CHARLES WILLETTS, JUN., LTD., Cradley Heath, Staffs., 
are exhibiting in addition to worm-gear lifting blocks, various 
small lifting appliances, jacks, &c., a quarter size working model of 
a direct-coupled electric passenger lift, which is operated by means 
of push-button control. l 

THE FOSTER INSTRUMENT Co., Letchworth, Herts, most of 
whose instruments have, we believe, at one time or another been 
noticed in our pages, has a stand on which the following devices are 
to be seen :— 

Foster's fixed-focus radiation pyrometers for measuring temper- 
tures entirely from a distance, which are specially suitable for 
use with high-temperatures and inaccessible hot bodies ; they are 
particularly convenient where the material remains in a furnace 
only a short time. The instruments are provided with a patented 
sighting device, and are made as light portable outfita, measuring 
in a few seconds, also as fixed recording pyrometers. 

In the thermo-couple pyrometers for industrial heat treatment, 
special designs secure great robustness and simplicity, also cheap 
and quick replacement of the parts subjected to furnace heat. 
They are made as wall-type or portable indicating, and as fixed 
recording pyrometers. 

Hoskin's alloy thermo-couple with head allowing quick attach- 
ment of wires, specially suitable for high-temperature measurement, 
and a Humfrey autographic |notched-bar testing machine for 
breaking metals, showing total energy absorbed in breaking, and 
also the manner in which the test- piece yielded, are exhibited, and 
are specially useful for determining correct specification and heat 
treatment of alloy steels. 

An Eden-Foster repeated impact testing machine for testing 
resistance of metals to "fatigue"; a Foster strainmeter for 
measuring strains of loaded structures, together with a variable 
speed friction drive, are shown. A point to be remembered in con- 
nection with this firm's stand is that every exhibit is shown 
actually working. 

MESSRS. VICKERS, LTD., London.—This stand gives an idea of 
the variety of producta turned out by the firm's works. For 
instance, there &re on view test pieces of steel, tubes, cast pro- 
pellere, drop stampinge, &c., in addition to such things as.riflea 
and shot-gun tubes, hydraulic valves, variable-speed gears, 
refrigerating plant, agricultural machinery, rubber products, 
sewing machines, and toys. The small winding engine that 
is shown is intended to illustrate the great advantages 
obtainable by the application of the Williams-Janney gear to 
all duties where continually-varying loads are met with or 
speed control is desirable. The winder consists of a small cylin- 
drical drum of about 2 ft. diameter, running at 30 R.P.M. and driven 
through double-reduction gearing, and a size 20-type " C " Williams- 
Janney gear directly coupled to a continuous-running 20-H.P. 
500-R.P.M. electric motor. The winding engine is provided with 
the usualstandard driver's control lever and foot.operated brake. 
The chief advantages of the Williams-Janney gear briefly are :— 
That it provides an indefinitely variable-speed regulation in both 
directions, and enables a constantly-running prime mover to be 
employed by an intermittently-running machine ; the electrical 
equipment and wiring are simple ; the heavy reaistance losses during 
starting and slow-speed running met with in the ordinary 
rheostatic control, are eliminated. Also that the prime mover is 
started up under light load conditions: the load is taken by the 
prime mover as and when required ; each position of the driver's 
control lever corresponds to a definite winding speed ; and the overall 
efficiency of the plant is high. 

THE CAMBRIDGE AND PAUL INSTRUMENT Co., LTD., London.— 
The principal features of this exhibit, which comprises a large 
selection of the firm's well-known scientific instruments, are the 
electrical CO, recorders and indicators. They are made in a number 
of forms for either indicating or recording, or both, from one or & 
number of different points simultaneously. The principle of the 
Shakespear device, which requires no chemical absorbent, has 
already been described in our columns, but a new instrument is 
displayed for the first time. It is known as the Chimney Loss 
Indicator, and its function is to show at one and the same time the 
percentage of CO, in the flue gases, the flue-gas temperature, and 
also the approximate loss of efficiency. The apparatus takes the form 
of a combined electrical CO, recorder and a standard thermo- 
couple thermometer. One dial face serves for the scales of both 
instruments ; the two scales curve upwards from the two bottom 
corners, forming the sides of a triangle, and the pointers are 
pivoted to the right and left of the base line, which is calibrated to 
show the corresponding loss of efficiency for any two values of CO, 
and temperature. The reading on the third scale is taken from 
the point where the two pointers intersect, the graduations being 
continued upwards from the scale to facilitate reading. Another 
interesting feature of the exhibit is the new totally-enclosed 
indicator and switchboard for use with electrical distance ther- 
mometers. The indicator was originally designed for use on board 
ship, but it is equally suitable for use in damp or dirty situations on 
land. The most modern type of this device can be supplied for 12, 
24, 34, 70, or 150 points, A third new exhibit is a three-thread 
recorder, being a development of the standard two-thread type. 
Rach thread yives a reading every 2°5 minutes, with half-minute 
intervals between the records of each thread. With regard to the 
rest of the exhibits, resistance pyrometers include a Callendar 
recorder, Whipple indicator, and resistance thermometer. Com- 
bined indicating and recording electrical distance thermometer 
outfit, consisting of a double-range indicator with 20-point switch- 
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board, four-point recorder and resistance thermometers. A twelve- 
point indicating outfit, as supplied to cold stores, totally enclosed 
moisture-proof indicators, double-pivoted thread recorder, and 
resistance thermometers for marine use, Various patterns of 
thermo-electric pyrometers, indicators, switchboards, recorders, 
rare and base metal thermo-couples and accessories. Complete 
double-range indicating outfit for taking molten metal temper- 
atures, and a complete twelve-point indicating outfit with special 
copper - constantan thermo-couples for taking temperatures of 
armature windings ; an electrical locomotive pyrometer, radiation 
and optical pyrometers, mercury-in-steel thermometers, and dial 
thermometeis, vapour tension types in various patterns ; also 
me.cury-in-glass thermometers, draught and pressure gauges, and 
electrical instrumente, including resistance bridges, potentiometers, 
unipivot galvanometers, Irwin astatic dynamometer wattmeter, 
testing tets, &c. 

Messas. G. SWIFT & Sons, LTD., Halifax.— To illustrate the 
various types of electrically-driven machine tools that are on view, 
the following examples are appropriate. The illustration, fig. 15, 
shows a 10-in. centre all-geared head-lathe driven by a B.T.H., 
15-H P., D.C, constant-speed motor workiag at a pressure of 220 


— 7 - — 


J. Goodman, M. I. C. E., M. I. M. E., to the owners of the pump 
patent — . . “It ran perfectly without the slightest sign of 
choking when supplied’ with barrow loads of long stringy river 
weeds, straw, hay, rope, bundles of frayed hempen rope, belting, 
ashes and clinkers.” . . . “The mechanical efficiency of this 
pump is not high as compared with pumps specially designed to 
give the best possible efficiency with clean water—but, in my 
opinion, the mechanical efficiency is of secondary importance when 
dealing with fibrous materials which are liable to choke a pump— 
the loss of time and money involved in having to constantly stop 
and clear away obstructions far outbalances any slight advantage 
due to an increase in mechanical efficiency. I, therefore, consider 
that your pump, which has only a moderately good mechanical 
efficiency, but is absolutely foolproof and capable of passing long 
fibrous materials, and solid matter, is of far greater value to those 
who have such materials to deal with than a high-efficiency pump 
which will constantly require attention.” 

Messrs. REAVELL & Co., LTD., Ipswich, have two sets of air- 


' compressing plant amongst their working exhibits that should be of 


interest to electrical men. The first is a duplex compressor jockey 
pulley driven from an electric motor, and consists of a duplex 


Fic. 15.—MOTOR-DRIVEN ALL-GEARED HEAD LATHE. 


volts. The drive from the motor to the gear box is by raw-hide 
pinion, and a friction drive between the motor and the gear box 
allows of gear changes being easily made without stopping the 
motor. There are 16 spindle speeds, controlled by three levers, and 
it is impossible to engage conflicting sets of gear; there are six 


changes of feed, driven by a feed box of the sliding-wheel type, and , 


a double-walled apron is fitted to the saddle with drop worm for 
engaging the feeds. The machine admits between centres 6 ft. 6 in., 
swings over saddle 14'5 in. diameter; swings in gap 37°5 in 
diameter, 10 5 in. wide, and its weight is 95 cwt. 

Central-thrust radial drilling machines are built with direct 
motordrive on the arm, as illustrated in fig. 16, and with double, 
triple, or quadruple base plates as required; they are made in three 
8238, 5, 6, and 7 It. ralius., Fig. 17 shows a girder radial-drilling 


compressor, with a piston displacement of 50 cu. ft., and a working 
pressure of 100 1b. per sq. in., and is specially suitable for supplying 
air for pneumatic tools. This exhibit is controlled by means of an 
automatic starting and stopping switch. The second set is a sub- 
station cleaning outfit, and consists of a Reavell patent sub-station 
compressor direct coupled to a small D.C. motor, and provided with 
a hose on a drum, starting switch, and wall plug with a flexible 
cable. This set demonstrates the use of compressed air at low 
pressure for cleaning the dust from electrical machinery, &c. A 
small rotary compressor, and a large rotary compressor which are 
on view, have bcen recently introduced, and aresuitable for capacities 
of from 100 to 2,500 cu. ft. per minute, and are designed to compress 
air to 10 to 15 1b. per sq. in. gauge, and at the same time may be 
ran at a spcel sufficiently high to allow of direct coupling to 


Fics, 16, 17, AND 18.—ELECTRICALLY-DRIVEN DRILLING MACHINES, 


machine fitted with a three-speed gear box and motor drive on the 
arm, while fig. 18 shows a machine between the gear box and 
motor of which a friction clutch is placed to allow the machine to 
be stopped independent of the motor, and to facilitate changing 
speeds in the gear box. 

Messrs. CROSSLEY & Co. [C. W. B. Crossley], Manchester. In 
addition to a comprehensive display of machine tools, a selection of 
portable electrically-driven tools, including drills and grinders for 
hand aud bench use, are on view on this stand. 

Messrs. UNCHOKEABLE Pomp, LTD , London, exhibit a remark- 
able type of centrifugal pump, the impossibility of choking which 
is claimed to be an actual fact, and is guaranteed. A 6-in. 
pump direct driven by an electric motor is shown ; pumps of this 
form are made with either horizontal or vertical spindles, and they 
are also suitable for belt or high-speed internal combustion 
engine drive, The following is an extract from a report by Prof. 


electric motors of standard speeds. The machines are of the familiar 
“Crescent” type, consisting of a drum fitted with a number of 
slots in which steel blades slide in a radial direction. When 
running the centrifugal force created iu the blades, forces them 
outwards against a liner, and the friction produced by the blades 
against the liner is sufficient to overcome the slight frictional 
resistance of the revolving liner; the latter, therefore, revolves 
freely with the drum or rotor. Large numbers of the smallest 
size of these machines were supplied to the Royal Air Force for 
special purposes, being driven by an air screw up to speeds of 
3,000 R.P.M. The larger type of machine exhibited is one of a 
number supplied to the British Admiralty for exhausting the 
water from the ballast tanks of submarines. There are also on 
the stand several machines of the “Axial” type, some of them 
with water jackets, for pressures up to 60 lb. per sq. in., and 
several unjacketed machines for pressures up to 20 lb. per sq. in. 
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These machines are largely_used for supplying the blast air to oil- 
fuel burners. 


Messrs. SMITH, BAKEB X WILLSON, LTD., Halifax.—An innovation 
in machine-tool lay-out is to be seen on this firm's stand. It will 
be noted that the battery of lathes shown in fig. 19 is driven 
by means of the live shaft, seen on the left-hand side of the 
picture, which runs the whole length of the shop, or in sections, 
as desired. This uncommon arangement intends the lathes to be 
run in gangs of 10 or more, and they can be driven in an open shop 
under a crane, as there are no overhead oountershaft or fittings of 
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Fic. 19.—A BATTERY OF.WILLSON LATHES, 


any description. Power is transmitted from the driving motor by 
means of a silent worm drive, through a friction clutch, to the 
driving gears, which, by sliding upon a castellated shaft in the 
leg, give four changes of speed, the final drive being by belt toa 
single pulley in the headstock. Two rates of back gearing are 
provided, which may be instantly changed with the aid of friction 
clutches, giving 12 spindle speeds; reverse and knock-off " motions 
are also provided. 
(To be continued.) 


The Fahrdiagraph."—This recorder is stated to be a 
simple, accurate, and convenient means for obtaining auto- 
matically the so-called running diagram " in railway work, 
and also other similar diagrams, such as temperature variation 
curves on loaded electrical machinery, oscillation charts, &c. 
It can also be used to indicate the integral curves of given 
general curves, for the conversion of given mathematical 
relations, &c. A full account of the theory and operation of 
the recorder is given in Elektrische Kraft-betriebe und Bahuen. 
There are two plane charts and one drum chart, the prc- 
liminary diagrams being traced on the former and the com- 
bined curve on the latter. The adjustment of the recorder 
for any given operation is maid to be quite simple and only 
to take a few minutes, as the moving parts are simple and 
few. The apparatus is protected by German patent No. 
286,519.— Technical Review. 


X-ray Fiuger Priuts,—An improved method of taking 
criminals’ finger-prints. by X-rays has been invented by Dr. 
Henry Beclere, of Paris. According to the daily Press, the 
process consists of rubbing the ends of the fingers with some 
chemical which is opaque to X-rays. On being X-rayed a 
photograph of the finger-tip, like an ink thumb-print, is ob- 
tained, only with much greater accuracy; and it is capable of 
being enlarged with greater precision for examination. More- 
over, the X-ray photograph shows the hones, which vary 
slightly in different individuals’ fingers, and the internal shape 
of the nails, which is also a varving characteristic. Thns each 
photograph contains matter for identification in three different 
ways. 


Rectifier for Small Currents.—At a meeting of the 
German Electrotechnical Association a type of rectifier was 
described that is snited for supplying verv small currents of 
the order of from 0.5 to 3.0 amps. According to E.T.Z., the 
rectifier consists of a bulb containing a gas such as argon, 
and provided with cathodes of metals that can be easily vola- 
tilised, such as thallium. alloved with heavy metals such as 
mercury, cadmium, or lead. Cathodes of such allovs have the 
property of maintaining a stable are with far lower currents 
than mercury cathodes. The apparatus is connected in a 
manner similar to a mereurv vapour rectifier, with the excep- 
tion of the starting gear, which is a vacuum interrupter con- 
nected in parallel with one of the two circuits of the rectifving 
tube. The efficiency of tubes of 30 to 100 watts capacity is 
@bout 65 per cent.—Technical Review. | 


CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Road Transport. 


I note in your issue of the 3rd inst. that the Institute of 
Transport is to consist of meinbers who have had some con- 
siderable experience in dealing with traffic, or providing trans- 
port, or works connected therewith, and those who have 


. consented to become members of the Council—a list of whom 


is given in your issue—have all apparently been connected 
with traffic and transport work. 

With the exception of Sir H. P. Maybury, I fail, however, 
to find the names of any who are acquainted, for instance, 
with modern road work, and unless more attention is given 
to the science and art of road construction for present-day 
traffic, those who are responsible for providing transport and 
dealing with road traffic are, in my opinion, likely to have 
some difficulty in the smooth running of the heavy and in- 
creasing motor traflic that the roads will have to carry. 

It looks to me as if the Institute of Transport is putting 
the cart before the horse. 


September 7th, 1920. 


Tractor. 


Why is the Contractor Permitted to do it? 


The letter of Mr. Charles A. Baker in your current issue, 
and that of a previous correspondent, raise a very interesting 
point to all contractors. Personally speaking, I have always 
understood (but never bad it legally confirmed) that a supply 
company has no right to refuse to connect any installation 
on whatever system it has been carried out, provided, as 
Mr. Baker says, it comes up to the standard as regards 
insulation resistance. Now, Mr. Editor, is this so? I have 
carried cut an enormous amount of installation work in my 
time, and have on more occasions than one had connection 
refused on account of ''slip-jointed " conduit and fittings 
being used. Now, if this class of material is not allowed, 
why are such large quantities turned out by the manufac- 
turers? It is not my point herein to advocate or to condemn 
the use of slip-jointed conduit and fittings, but it is time 
some final decision was given, as it is, to say the least, very 
unfair to insist on one contractor installing continuity 
tubing in a district where other installations have been 
executed and connected with all sorts and conditions of 
wiring. 

I have always been an advocate of a good sound job, what- 
ever the system employed, but fail to see why slip-jointed 
tubing should be condemned, provided the same has been 
properly installed. Likewise, I fail to see the use of earthing 
the section or length of tubing nearest the supply authorities' 
fuse box, this being usually insisted on, together with, of 
course, ironclad switchgear, &c. 

I well remember the noise that was made when slip-jointed 
conduit first commenced to supersede wood casing, and all 
sorts of statements were made about the risk of fire.“ &c., 
with wood casing, but I know of installations still in use, 
carried out very many years ago in casing, which have not 
yet caught fire. 

Doesn't the same thing apply, in a way, to C.J. conduit 
and fittings? 

S. O. Hoad. 


Eastbourne. 
September 18th, 1920. 


[Certainly it is so. Supply authorities (with a very few 
exceptions, which have obtained statutory powers to make 
rules) have no legal right to criticise, still less to condemn, 
any installation which passes the insulation test, unless they 
can show that if connected to the mains its use would inter- 
fere with the supply of electricity to other consumers. This 
subject was fully dealt with in an article by Mr. Chas. A. 
Baker in our issues of April 18th and 95th, 1919. 

With regard to other points in the letter, our correspondent 
will find Mr. Wordingham's article on p. 357 of this issue 
interesting.—Eps. Exec. Rev.] 


The E.P.E.A. and The E.T.U. 


It has come to our knowledge that a principle of the highesn! 
importance is now at stake, which, if accepted, would destroy 
the independence of the Electrical Power Engineers’ Associa 
tion and cause it, in fact, to he merely (in the matter ol 
votes) an inferior section of the Electrical Trades Union. 

It has been publicly stated by the Secretary of the Elec- 
trical Power Engineers’ Association that it has been decided 
in the present dispute between the Electrical Trades Union 
and the Engineering Emplovers' Federation to throw our 
weight in with the side which agrees to arbitration—in this 
case with the Electrical Trades Union. 

Tt has, however, been overlooked that the dispute was pre- 
cipitated by the action of the Electrical Trades Union at 
Penistone, which is now prepared to refer the case to arbitra- 
tion. With the merits of this dispute the electric supply in- 
dustry bas nothing whatever to do. 


€ - 
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It has also come to our knowledge that the Executive Coun- 
cil of the Electrical Power Engineers’ Association holds the 
view that because we are a trade union we must throw in 
our lot with any other trade union in any strike that may 
develop, provided the grounds seem to us to be just. In 
other words, we declare beforehand our sympathy with the 
men as against the employers. 

. We, the undersigned, cannot accept so radical an alteration 
in the policy first enunciated by the Electrical Power Engi- 
neers' Ássociation, or so drastic a forfeiture of our independ- 
ence, and we cannot believe that the vast body of the more 
intelligent and highly-trained engineers in the electrical pro- 
fession can accept it either. 

It should be borne in mind that the senior power engineers 
have, in many cases, given their support to this (Electrical 
Power Engineers’ Association) movement largely to improve 
the status and remuneration of the junior members. Under 
the proposed new scale of salaries the junior members have 
benefited far more than the senior members. 

We consider that the Institution of Electrical Engineers is 
also vitally interested in this question. Mr. C. H. Wording- 
ham, as President, strongly advocated the formation of the 
Electrical. Power Engineers' Association, and we then under- 
stood that it was to be conducted on lines very different to 
those that are now being adopted. 

If the more responsible members of the Electrical Power 
Engineers’ Association would make their voices heard, and 
would refuse to be coerced into actions that they disapprove 
of, it might not yet be too late to save the situation. 


A Group of Senior Power Engineers. 
September 14th, 1920. 


Power Factor. 


I am sure it is clear from my previous comments that I 
did not misunderstand the purpose of Mr. Turnbull's article, 
and I still think that the conversation 1 suggested with the 
unlearned consuiner would do more to clear his—or her— 
ideas than Mr. Turnbull's method would. I suggest that he 
read the last paragraph of my comments to some business 
man, to put the point to the test, and that he report the 
result. The advantage of my plan is that it never mentions 
power factor or wattless currents at all, and so there is no 
need to try to do what Mr. Turnbull says the text-books 
do not do, namely, explain these elusive " entities to the 
—presumably, at the end of the explanation, gaping—con- 
sumer. The impression I obtained from Mr. Turnbull's first 
article was that he wished everyone to aim at unity power 
factor, and that consumers should be asked to bear the cost 
of the improvement. With that I heartily disagree. Alternat- 
ing-current distribution is obviously advantageous, as a whole, 
to supply authorities, otherwise they would not have adopted 
it. Wattless current is one of the disadvantages of the type 
of supply; that is all. The true aspect of the matter is, as I indi- 
cated very briefly last time, just this : If any consumer is taking 
current at. an abnormally low power factor, he should pay 
more for each unit he uses than a consumer who works at 
round about the average power factor of the system, and, 
correspondingly, anyone working at an exceptionally high 
power factor should be compensated by the supply authority, 
as Mr. Turnbull now suggests. I am sorry if I missed that 
meaning in Mr. Turnbull's first article, but I cannot see it 
there even yet. Perhaps it is another example of the student 
and the text-book. 

Suppose, for example, that one factory finds it convenient 
to use a number of individual drives with small motors, while 
another finds it better to use one large motor for each section 
or shop. The power factor of the former installation. will 
clearly tend to be worse than that of the latter, if both sets 
of motors are equally loaded in proportion to their full output, 
and I agree that it may be fair to say to the user of the 
individual drives that part of tbe cost of his convenience 
must be a slightly higher cost of each unit he purchases from 
the supply authority. But to go to both consumers and 
say they must at their own expense improve their power 
factor to unity would be absurd. They know, if they under- 
stand the matter at all, that if they take electricity not at unity 
power factor the supply authority will look after its own 
interests by charging them accordingly. If the level of power 
factor is fairly uniform all round, and the supply authority 
wants to connect a number of additional consumers, but 
cannot do so because the limit of the capacity of its station 
is reached, then it might begin to argue for a general 
raising of power factor, but not til then. And even then 
the supply authority would have to realise that it, too, is 
part of the co-operative concern, and be prepared to pay at 
least part of the cost of procuring its own larger output. 
Until that extreme emergency occurs, let the general level 
of consumers pay at a rate which is just to them and to the 
supply authority, and let all unfairness be avoided by adopt- 
ing, in the case of specially low-power-factor Installations, one 
of the methods available for power-factor improvement. 

Strictly speaking, the matter ought to be carried much 
further, and a consumer ought to be judged by the useful 
horse-power ontput he manages to extract per ampere at a 
given pressure of supply. This would carry the problem over 
to direct-current motors as well as alternating-current motors. 
What must be done is to see that no consumer is un- 


fair to others. Let the highly skilled and fully in- 
structed (whether from text-books or not does not seem 
to matter much) station engineer decide what is a fair power 
factor and efħciency for each consumer, and charge all alike 
so long as they do not perform materially worse than might 
be expected. 1f they do, then, and only then, go and reason 
with them, and touch their hearts with piteous appeals, and 
tales of how they are interfering with their neighbours' 
comfort. 

What I thought wrong in Mr. Turnbull's statement about 
increased cost of plant due to low power factor I still think 
wrong. He said that 50 per cent. power factor meant some- 
thing like a doubling of cost of supply plant. — Mr. 'lurn- 
bull is very severe on professors and text-books for their lack 
of clarity and want of frankness; let him be at least reason- 
ably accurate himself! It is very interesting to hear of a 
switch costing £5,000, but that has no bearing at all on the 
point of comparative costs. 

I have carefully read Mr. Turnbull's explanation of lagging 
current and of power factor. It does not contain anything 
with which those of us who have had to depend mainly on 
text-books are not already perfectly familiar, so that the text- 
books are not, perhaps, so dreadfully defective after all. It 
seems to be necessary to protest again when Mr. Turnbull 
says that the current is not all '' effective," and to point out 
that the wattless current he so much hates is absolutely 
essential to the motor, because without the flux produced 
by. it the motor would have no torque, and would not be a 
motor at all. And let me repeat, even ad nauseam, that watt- 
less current is not supplied free; it is most distinctly paid 
for in every case—provided, of course, that the consumer is 
an honest man, and pays his bills. do not suppose Mr. 
Turnbull meant to suggest anything to the contrary. 

I am not impressed by the extract from Glover's 
Almanac, because it fails to state the relative importance of 
the saving to the total output of the station in question, and 
it fails to state the net saving in cost when the expense of 
installing the condenser is taken into account. We all know, 
of course, that power factor 18 a nuisance, but so is money, 
and so, for that matter, is life; yet we must put up with 
these things, and try to see them fairly and, as & whole, in 
proper perspective. Did anyone—certainly I did not—ever 
sav that wattless current is either wasteless or costless? 

If Mr. Turnbull is going to talk about current factor in- 
stead of power factor, let him take efficiency into account as 
well, and he will perhaps arrive at results that show that 
the much-belauded direct current is not necessarily so very 
‘“ respectable ” after, all. 


August 29th, 1990. 


The Same Correspondent. 


May I be allowed to comment on Mr. C, H. Harvey's letter 
under this beading published in your issue of the ]0th inst., as 
I am sure it will be helpful to your readers to promote a 
discussion on the subject of power factor, and it is to be 
hoped especially that engineers in supply undertakings will 
express their views. l 

Mr. Harvey suggests charging on K.v.A. demand only (pre- 
sumably k.v.A.-hours), but I cannot see that this is any more 
sound than to charge on kw. only or units, as the total cost 
in the supply of electrical energy is not directly proportional 
to the kilowatt-hours nor to the kilovolt-ampere-hours, but 
is some point between the two, depending on the conditions 
of supply and the nature of the load. 

Whilst it is not sound to charge on kilowatt-hours only— 
which will often benefit the consumer, especially those of 
low-power-factor load—it cannot be argued that to charge 
on k. v. A.- hours would be just to all consumers, as in this 
case the boot would be on the other foot, and would be to 
the advantage of the supply undertaking. 

To demonstrate the injustice of such a charge let us assume 
that the consumers of an undertaking are charged at a flat 
rate of Jd. per k.v.4.hour. The consumer with a load of 
100 KW. at unity P.F. would therefore pay 100d. per hour, 
whereas a consumer with 100 kw. load at 0.6 P.F. would 
pay 167d. per hour. In the first case the whole of the supply 
undertaking’s plant is used to full advantage, but in tho 
second instance, although the prime movers and boilers for 
all practical purposes would have the same load, the alterna- 
tors, mains, transformers, &c., would have to carry an addi- 
tional 67 K. v. A. 

The 60 per cent. P. F. consumer is paying 167d. per hour, 
and could, therefore, take 167 Kw. at unity P. F. for 167d., 
i. e., the same amount. It is obvious, therefore, that some- 
thing is amiss. as by keeping his demand in k.v.A. at the 
same figure and raising the power factor to unity he would 
actually get an additional 67 KW. of true energy or 67 units 
per hour at the same total cost; or, to put it another way, if 
he paid the supply undertaking on the basis of 167d. per 
hour for 100 Kw. at 60 per cent. P.F., the supply authority 
would get out of paving for the generation cost of 67 kw. 
of true energy. Whilst this would perhaps be a very happy 
state of affairs for the supply authority, it can hardly be 
considered a very favourable outlook for the consumer. A 
more equitable state of affairs would be? obtained if con- 
sumers were charged on the reading of an integrating meter 
recording, sav, two-thirds kilowatt-hours and one-third R. v. A.“ 
hours, and such meters have actually been built, and were 
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invented by Prof. Arnó. This proposition as near as any- 
thing approaches in simple form an equitable basis of charge, 
if, when designing the meter, the proportion of true units 
and apparent units is adjusted to suit the particular under- 
taking. On the other hand, to get down to basic conditions, 
the only method by which the consumer can be equitably 
charged is on K.v.4. demand as a plant rental charge and 
unit charge for energy. In determining the plant rental 
charge due consideration can be given to that portion of the 
plant which is unaffected by power factor. 
| E. W. Dorey. 
Enfield. 


September 14th, 1920. 


I quite agree with Mr. C. H. Harvey when he says in his 
letter on power factor, in your issue of the lOth instant, that 
it is dificult to follow the actions of alternating currents 1n 
our minds. Might I suggest, however, that the difficulty is 
greatly increased by the use of the term“ wattless current?“ 
What, may I ask, is the origin of this term’? If, for purposes 
of investigation, we consider an alternating current as being 
split up into two components, one in phase with the E.M.F. 
and the other 90 deg. out of phase, we are quite in order 
in referring to the latter as the idle or wattless ” com- 
ponent of the current. 

This, however, is a vastly different matter to recognising 
the existence of a separate wattless current or even of that 
“extra current, by which, according to Mr. Harvey, the 
current is increased at all times, &c."' 

' To add still further to the mystery surrounding this weird 
current, he goes on to tell us that it comes from nowhere; 
at least, it ‘‘ takes no power from the generator," it '' causes 
heat losses, and it ''circulates through low-resistance wind- 
ings, maintaining a magnetic flux.” 

I am afraid that Mr. Harvey's hopes of clearing the matter 
by this "explanation " are doomed to disappointment. 
would strongly advise him to banish entirely from his mind 
" wattless current " as a term that has no significance. 

Mr. Dorey strikes the right note in his letter on the subject 
when he speaks of the  ''wattless leading component," 
although in this case of power. 

" Wattless component " whether of current, E.M.F., or 

wer, is a legitimate expression, of value in its right place, 

ut “ wattless current ” has no place, and its use should be 
avoided. 

If we plot two curves representing F.M.r. and current in an 
A.C. circuit, and then plot a third whose ordinates are the 
products of the ordinates of the first two at corresponding 


instants of time, and in volts and amperes respectively this 
third curve will represent power in watts. 

If our F.M.F. and current curves are out of phase, parts of 
the power curve will be of opposite sign to the remainder, 
owing to the F.M.r. and current being of different signs at 
those times. 

Now, the mean power throughout a period is the average 
value of all the ordinates of the power curve, due regard 
being paid to sign; and a very little consideration will show 
that when the r.M.F. and current are in phase, the mean 
power will be the greatest for given values of these quantities, 

On the other hand, when a phase difference of 90 deg. 
exists, the mean power, a8 defined above, will be zero, inter- 
mediate angles of phase difference giving varying values of 
mean power between these two extremes. 

The above is, in brief outline, a method of explaining P.F., 
which should be understood without difficulty by anyone who 
can grasp the fact that the F.M.r.'s and currents really do 
alternate. : 

The power curve should be plotted on a separate base line, 
as this emphasises the negative parts of it; and to prevent 
confusion with the lower halves of the F.M.r. and current 
curves, Which are sometimes erroneously called their negative 
halves. 

This method of explanation may be elaborated to any degree 
in accordance with the capacity of the person being instructed, 
but I have endeavoured to show, in a plain way, how this 
puzzling subject may be approached "without the use of, 
usuallv, still more puzzling analogies and misleading terms 
like wattless current.” 

E. Freeman Smith. 

Dunfermline. 

September 19th, 1990. 


Engineers’ Salaries. 


Tn a recent issue of the Review I noticed an advertisement 
for an engineer which stated '' University training preferred.” 
The salary offered was little more than a bricklayer's. I con- 
sider it is high time that such adverts disappeared from any 
“situations vacant " column. It would be very interesting 
to know the percentage of advertisers who have the qualifica- 
tions they expect from applicants. 

Disgusted. 

September 11th, 1920. 

[We are surprised that our correspondent is nol content 
with a salary that is more than a bricklaver's.“ Does he 
want the earth?—Ens. Errc. Rev.) 


BUSINESS NOTES, 


Bankruptcy Proceedings.—W. T. Smrru, electrical and 
mechanical engineer, Victoria Street, and 60, Hampden Street, 
Bolton.—Last day for proofs for dividend, September 25th. 
Trustee, Mr. J. G. Gibson, Official Receiver, Byrom Street, 
Manchester. 

BERNARD EsMOND THOMAS, 12, Castle Meadow. Norwich, elec- 
trical engineer. This public examination took place on September 
19th, at Shire Hall, Norwich. Debtor returned his gross liabilities 
at £2,087, of which £2,035 were expected to rank. His as zets 
were estimated to produce £350, leaving a defficiency of £1,655. 
Debtor attributed his failure to taking work at too low a price ; 
the employment of inexperienced elestricians ; and want of 
knowledge of business methods. He started business in Norwich 
in September, 1919, with a capital of £20, and his unsecured 
liabilities included £1,650 in respect of loans. He stated that the 
money received in 1e:pect of these loans had been put into the 
business and in speculating in motor cars. He had drawn from 
£1 to £6 a week for his own expenses. The examination was closed. 


Trade Aunouncements.—Owing to continual expansion 
the CAMBBIDGE AND PAUL INSTRUMENT Co,, LTD., have decided 
to centralise their business organisation in London, and they have 
established head offices and showrooms at 45, Grosvenor Place, 
S.W. 1. (Telephone: Victoria 7640). Users will be welcomed at 
these showrooms, which wlll contain & wide and varied selection of 
instruments, both scientific and industrial. A permanent exhi- 
bition of this nature is expected to make a wide appeal, as it will 
be convenient both for the foreign visitor on a tour of inspection, 
and also for the prospective buyer in this country, as they will be 
able to inspect apparatus in which they are interested, before 
purchaaing. 

Mh. WooDLAND B. ERLEBACH is starting in business as an elec- 
trical e igineer and contractor at 5A, Cork Street, Old Bond Street, 
W., end he desires to receive manufacturers’ catalogues and price 
lists. 

Mr. J. MARTIN, electrician, has opened premises at 14, High 
Street. Dover. 

THE HOLLAND House ELECTRICAL Co., LTD, of 58, West 
Regent Street, G «ag» w, is about to resume trading. 

Mr G. H. Jamison, of 145, Wool Exchange, London, E.C. 2, has 
taken up in this country the representation of La Metallogravure. 
a French concern which makes a special line of the production of 
vhemically-engraved name and address plates for attaching to 


machinery and instrumenta. The works at Asnic-es have an out- 
put of 80,000 plates per day, including many for use on electric 
motors, meters, precision instruments, automobiles, &c. ; we have 
inspected a collection of name-plates in various metals, designs and 
colourings. We understand that prompt deliveries can b» given on 
this side. 

Messrs. A. & E. Lower, of 668 and 670, Seven Sisters Road, 
South Tottenham. N. 15. have started an electrical branch to their 
works. under the management of MR ALBERT J. Lower. Trade 
catalogues. show cards, &c., are desired. 

The Western Electric Co., Ltd. have appointed as their sole 
agents for Portugal, A EMPREZA ELECTRICA LUSITANA, LTD, 
Rua da Concaicao. 153, 1°. Lisbon, and Rua Ferreira Borges. 14, 1°. 
Oporto. 


Catalogues aud Lists.—Messrs. H. Tinsuey & Co., 
Werndee Hall. South Norwood, S.E. 25.—List No. 3 (8 ppJ, 
ces ‘ibing and illustrating a vernier potentiometer of new design, 
ard also accessories, Fully priced. 

THE SUN ELECTRICAL Co., LTD., 118 and 120, Charing Cross 
Road, W.C. 2.— A fully-priced catalogue (No. 309) of electric cables 
and wires, consisting of sections dealing with V. I. R. cables, tough 
rubber cables, flexibles, and bell and telephone wires. Also a leaflet 
(No. 310) describing and illustrating the Apex, a new departure 
in ironclad switchgear. 

Messrs. SIEMENS Bros. & Co., LTD., Palace Place Mansions, 
Kensington Court, W. 8.—Pamphlet A 550, " Wireless Telegraphy 
for Ships "(20 pp.) A publication dealing with Siemens quenched- 
spark system and standard spark sets. The booklet is well illus- 
trated, and includes photographs of complete cabinet-type stations 
for small vessels, 

Mr. S. H. RAwLINGS, 9, Victoria Street, S. W. 1.—Leaflet illus 
trat in and describing the Tank box, made of strong tin-plate. 
with leather handle and straps. Priced. 

MEssRS. WHITE, JAcoBYy X Co., LTD., Bayham Place, Camden 
Town, N.W. 1.—A collection of illustrated leaflets dealing with 
electric drills, reamer; and blowers, magnetic chucks, Xc., chiefly 
for D.C. 

TRE OxrorD EnpucaTIONAUL FILMS SVPPLIESAS Co, LTD., 
439-441, Oxford Street, W. 1.—Illustrated leaflet giving a full 
description of the functions of the “Oxford ` portable kinema 
projector, which i8 beinz used by many large industrial firma for 
the display of motion pictures of their products, 
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Company  Liquidations. — CoxwERCIAL ELECTRICAL 
ACCESSORIES, Lro., Diana Place, Euston Road, London, N.W., 1.— 
In pursuance of Sec. 188 of the Companies (Consolidation) Act, a 
meeting of the creditors of the above was held on September 10th 
at the Institute of Chartered Accountants, Moorgate Street, E.C. 
Tbe chair was occupied by Mr. Norman Bell, who had been 
appointed by the shareholders to act as liquidator in the voluntary 
liquidation of the company. The chairman said that the company 
was a private limited liability concern, which was registered on 
July 29th of last year. It was formed to take over a business of 
wholesale and export electrical supplies formerly carried on by 
Messrs. Tredegars, Ltd., of Brook Street. The company, took over 
the business as from April lst, 1919. It had a capital of £20,000, 
divided into 10,000 7 per cent. cumulative participating preference 
shares, and 10,000 ordinary shares, all of the face value of £1 each. 
The original issue was 9,000 ordinary shares, and 4,998 preference 
shares, which were allotted to Messrs. Tredegars for the assets 
they traneferred. Since that date, 1,902 preference shares had 
been issued for cash. During last year there was a big expansion 
in the business, and steps were taken to further extend operations 
by the assembling of electrical goods. The arrangements were 
fairly well in hand, when a disaster overtook the company by the 
death of Mr. A. Bartlett, one of the directors, who was drowned at 
sea while crossing to Brusselson business. Asa result, the arrange- 
ments for the introduction of further capital fell through. Other 
attempts were made to introduce further capital in order to extend 
the business, but they were not successful. In May of the present 
year, the agreement with the managing director came to an end, 
and finally the present voluntary liquidation was decided upon. As 
liquidator he had entered into negotiation for the sale of the 
business as a going oonoern. If those negotiations fell through, 
there were other people who were willing to consider the proposi- 
tion. The assets would be sufficient not only to pay the creditors’ 
claims in full, but to leave a substantial margin over for the 
shareholders. The liabilities amounted to £4,971, while the assets, 
exclusive of the goodwill, were valued at £7,077. The stock in 
trade had ben valued at cost, while the book debts, which were of 
the face value of £3,300, had been written down to £1,800. Mr. 
Oliver Sunderland enquired if the accounts of the company showed 
a profit. The chairman replied that at the end of March there 
was a profit shown subject to the expenses in connection with 
certain litigation and bad debts. After allowing for those 
expenses, the trading showed a loss. He added that it was a good 
saleable stock, and generally speaking, the prices of most of the 
lines were on the up grade. The position was shortly discussed, 
and eventually it was decided that an application should be made 
to the Court for the appointment of Mr. W. Osborne, of Mesara. 
Corfield & Cripwell, Balfour House, Finsbury Pavement, E.C., to 
act as joint liquidator with the chairman, while & committee of 
three of the principal oreditors was also nominated. It was also 
understood that if the negotiations for the sale of the business 
were carried through within the next 10 days, then the application 
to e Court for the joint appointment would not be proceeded 
with. 

BRITISH GAUGE MANUFACTURERS AS8S30CIATION, LTD,— 
Meeting called for October 8th at 1, 2 and 3, Oxford Court, 
Cannon Street, E.C., to hear an account of the winding-up from 
the liquidator, Mr. B. G. Arthur. 

WENSLEYDALE Gas AND ELECTRICITY Co. LTD.—Meeting 
October 19th, at 7, Greek Street. Leeds. to hear an account of the 
winding-up from the liquidator, Mr. C. H. Wilson. 

RENEW ELECTRIC LAMP Co., LTD.—Meeting October lith, at 
5, Chancery Lane, W.C., to hear an account of the winding-up from 
the liquidator, Mr. B. B. McCallum. 


Dissolutions of Partnership.ä— PREMIER ELECTRICAL 
ENGINEERING Co., electrical engineers, 19, Bull Close Lane, 
Halifax.— Mr. C. Pollard and Elsie Ingham have dissolved partner- 
ship. E. Ingham will attend to debts, and continue the business 
under the same style. 


Lead.—In their report, dated September 11th, MEssns. 
G. Cawson & Co. state :— 


The market this week has been unsettled, and prices have declined. There 
is, no doubt, plenty of available lead in warehouse. Holders, however, prefer 
to retain it, instead of going to the expense of re-housing parcels later on. 
Arrivals last month were very heavy, totalling nearly 15,000 tons, but they may 
be lighter the next few weeks, as the Broken Hill Co. have declared some delay 
in their shipments. Meanwhile, Germany still continues to send in lead to 
this country. Shipments from Spain are also coming in, and good arrivals are 
expected during the month. France now appears to be receiving all the lead 
she requires, and is apparently shipping any surplus to this country. The 
demand for export and home consumption is exceedingly quiet, and some of 
the electrica] works are asking sellers to postpone deliveries of lead. ‘The 
lock-out in the electrical] shops continues, and at the moment there is no pro- 
spects of an early settlement. In fact, the dispute is now receiving the atten- 
tion of other branches of the Electrical Trades Union, and, should they decide 
on a sympathetic strike, the present poor consumptive demand for lead would 
be further affected, 


MESSRS. JAMES FORSTER & OO. say :— 


The Board of Trade Returns for August are :— Imports, 14,767 tons; exports, 
6,107 tons; leaving 9,650 tons for home consumption. 

At the present time, with the exception of a few inquiries for prompt lead, 
the demand from consumers is on & very small scale, the existing labour 
troubles, combined with those that are threatening, naturally exercising a very 
depressing influence. With these difficulties out of the way and confidence 
restored, an active demand would soon be in evidence, with a corresponding 
rise in values, as the visible supplies and anticipated arrivals during the next 
few inonths certainly appear insufficient to meet an average consumption, 


New Lamp Works in U. S.— The National Lamp Works 
of the General Electric Co., with main offices in New York, intend 
to erect two factories in Indianapolis for the manufacture of 
incandescent and automobile lamps, at an estimated cost of 
$2,000,000. The capacity of the plant is to be 160,000,000 lampe 
per annum.—Zeuter's Trade Service, 


Tenders for Hydro-Electric Plant for Argentina.— 
Hydraulic turbines, high-tension generators, ewitchboards, trans- 
formers, cables, and other equipment required for two large 
hydro-electric plants in course of construction on the River Maipo, 
Argentina, have been ordered in the United States. Vickers, Ltd., 
quoted £20,000 for the turbines, and £44,000 for the generators, 
with delivery in 15 months. Boving & Co., Ltd., of London, with 
the Swedish General Electric Co., quoted for Swecish-made turbines 
£19,425, delivery eight months, and for generators £33,600, 
delivery 17 months. The American Pelton Wheel Co. and 
Westinghouse Co. quoted $157,000 U.S. gold (say, £39,250) for the 
turbines and generators, delivery nine months.— The Jronmonger, 


Trades Telephone Directory.—The directors of the 
BUSINESS TELEPHONE DIRECTORIES, LTD., 25, Lawrence Lane, E.O., 
inform us that they have concluded an agreement with the 
Postmaster-General under which they have the sole right of 
publishing a Classified Trades Telephone Directory for London. 
This directory will be known as “The Buff Book,” and will be 
published half-yearly in October and April. The classified Trades 
List of Subscribers at the end of the present Post Office Telephone 
Directory will be discontinued, but under the agreement with the 
Post Office, a copy of the new directory will be supplied to every 
telephone subscriber in the London area. 


Book Notices.—Zhe Electricity (Supply) Act, 1919, 
with Notes. By W. S. Kennedy, LL.B., Barrister-at-Law. London: 
The ELECTRICAL REVIEW, Ltd. Price 3s. 6d. net, post free 
3s. 8d.—Whenever the British Parliament an Act, the 
question immediately arises : What does it mean? The Electricity 
Act of 1919 is no exception to the rule ; and as its provisions have 
a very direct bearing upon the daily affairs of a very large number 
of electrical engineers and others engaged in, or associated with, 
the electrical industry, this small handbook will be generally 
welcomed. Had the author waited until the postponed sections 
could be dealt with, his book might have been in time for the next 
generation —fortunately, he decided to carry on at once. The plan 
of the work is to give each clause in ¢.rtenso, and to append shrewd 
explanatory comments, in which the author does not hesitate to 
travel far afield and to criticise the drafting of the clauses freely. 
Appandices give the form of notices issued by the Commissioners, 
a memorandum for the guidance of bodies desiring to submit 
schemes, draft rules with respect to applications for special orders, 
Ko. The book will be especially useful to electricity supply 
authorities, both company and municipal, us well as to local 
authorities in general, manufacturers who have, or wish to have, 
on own generating plant, and others interested in the subject of 
the Act. 

Motor Cyclists’ A.B.C.” By H. Wyatt. London: George 
Newnes, Ltd. Price 2s. net. 

“Income-Tax for Year 1920-21: Rates, Relief, Repayment." 
London: Fred. C. Mathieson & Sons. 2s. net.—This is a 66-page 
pamphlet qn a subject of great importance to most of us. There 
is a reprint of the Income-Tax Portion of the Finanoe Act, 1920, a 
list of stocks taxable by assessment, and a useful index. 

“The Fireman's Handbook and Guide to Fuel Eoonomy." By 
C. F. Wade. Pp. iv + 84; 29 illustrations. London: Longmans, 
Green & Co. Price 2s. 6d. net. 

" The Motor Transport Year-Book." Vol. V. 1920, London: 
Electrical Press, Ltd. Price 208. net. 


The Overtime Question.—The Bradford branch of the 
Amalgamated Engineering Union held a meeting on September 
12th, and re-affirmed their decision to maintain the ban on over- 
time ; speakers advocated a strike for the enforcement of the 
demand for an advance of 6d. on the present rate of 1s. 103d. per 
hour. A strike in sympathy with the miners was also advocated, 
but neither of the proposals was embodied in a resolution. 


A Good Day for St. Dunstans.—As the result of a 
Charity Bowling Match, Anchor Cable Works v. Leigh and District, 
played on a recent Saturday afternoon, St. Dunstans Hostel for 
Blinded Sailors and Soldiers has received a cheque for £106 18s. 
A similar match played two years ago realised £62 58. 1d. On 
both occasions the expenses were defrayed by the firm, thus 
enabling the Anchor Athletic Club to remit the gross proceeds, 


Foreign Trade.—Avucust FiGUvRES.— The following are 
the values of imports and exports of electrical goods and machinery 


in August :— 
3 August, Inc. or 8 months, 1920 
: 1920. dec. Inc, or dec. - 
IMPORTS. £ R R 
Electrical goods, &o. . 147,844 + 75,434 4 45,724 
Machinery 988 „ 2,091,212 + 960,767 + 2,992,833 
EXPORTS. 
Electrical goods, &o. ... 888,030 + 233,312 + 3,757,542 
Machinery se e.s» 5,530,697 72,460,779 + 19,013,926 
RE-EXPORTS. 
Electrical goods, &o, ... 12,688 + 5,224 + 13,930 
Machinery 985 „ 167,840 + 62,648 + 685,644 


Catalogues Wanted.—Mr. E. C. Pratt, of Lannarth, 
Woodford Green, Essex, desires to receive catalogues Of electrical 
goods, &c. 

Fire.—An outbreak of fire, on Friday last, at the whole- 
sale clothing works of Mr. George Crossland, Huddersfield, was 
attributed to the overheating of an electric iron, the appliance not 
having been disconnected when work ended for the day. The 
outbreak was quickly extinguished by the fire brigade. 
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Social Events.—E.S.A. GARDEN Party.—The annual 
garden party and sports meeting of the Elliott Social Asso- 
ciation, in connection with Messrs. Elliott Brothers (London), 
Ltd., of Lewisham, was held on Colfe's Grammar School 
Ground at Eltham Green on Saturday, September 4th, when 
about 700 members and friends spent a very enjoyable time. 
‘he representatives of the company included Mr. W. O. 
Smith (president, E. S. A.), Sir Keith Elphinstone, K.B.E., and 
Messrs. L. W. and R. O. Smith, with their wives und friends. 
Lady Elphinstone opened the proceedings with a happy speech 
full of good wishes for all concerned, and was presented with 
a bouquet of pink carnations. ‘The sports programme included 
running and walking races, inter-departmental tug-'o-war 
(ladies and gentlemen), pillow fights, slow cycle race, obstacle 
race, bandsmen's race, and many others, including children's 
races, in all 29 events. An invitation to Messrs. Siemens Bros., 
of Woolwich, resulted in their sending a tug-'o-war team to 
compete with Elliott’ 8, und after a struggle the latter team 
won. Music was provided during the afternoon by the 
Lewisham National Reserve Band. Sweets, cigarettes, ices, 
fruit, and mineral waters were obtained throughout the after- 
noon at a stall in charge of some of the ladies from Century 
Works, and entertainments were provided, which included 
boat swings, cocoanut shies, houp-la, skittles, balloon smash- 
ing, roundabout, &c. Teas were provided in marquees. The 
prizes, which numbered 67, were given by the directors of 
Messrs. Elliott Brothers, and distributed by Mrs. R. O. Smith, 
who was presented with a bouquet of pink carnations: After 
the prize distribution dancing was in progress til 9 p.m. 

YORKSHIRE Power Co.’s Stare OuTING.— lhe various staff 
engineers using motor cycles in connection with their work on 
the Yorkshire Electric Power Co. combined on Saturday, Sep- 
tember 4th, a somewhat strenuous reliability trial with a 
social outing for their wives and friends. Fourteen com- 
petitors, each with a lady passenger in the side-car, started 
from Thornes Mill on the Denby Dale Road, Wakefield, and 
proceeded via Holmfirth, Dunford Bridge, and Glossop to 
the lunch stop at Snake Inn." This portion of the route 
comprised a non-stop section in which any stoppages were 
penalised, and an observed hill" for which marks were 
given on merit of performance, and a “ secret check " for 
time keeping. The test for all speed was based on an average 
of 17 miles per hour for machines up to 44 H.. and 19 miles 
per hour for machines over that figure. After lunch the 
competitors restarted for the seeond half of the run, via 
Shettield and Wadsley Bridge to Cawthorne. ‘This section 
included a test for '' quick starting," a second observed hill, 
and an intermediate checking point for time. All the com- 
petitors completed the course, and the results of those leading 
were very close indeed. 

Awards were given for the highest individual marks ob- 
tained, and resulted as follows :— 

First Prize.-- Plated muttn-dish, presented by Mr. W. B. Woodhouse, the 
company's engineer and manager, to Mr. W. Evers (P. and I.). 


Second Prize. -Handle.bar watch, which was presented to Mr. A. W. 
Usher (P. and M ). 


Third Prize. - Handle-bar mirror, which was presented to Mr. S. R. Siviour 
(P. and M.). 


Fourth Prize. —Handle bar muts, presented to Mr. R. C. Hatton (B. S. A.) 


The special prize of a Cowey mechanical horn. was presented 
by Mr. F. J. Brown to the P. & M. machine with the least 
variation in time at the two intermediate checks, and it was 
also won by Mr. W. Evers. “lhe * Team Prize ° was carried 
off by the construction departinent with the highest aggre- 
gate of marks. 

At Cawthorne other members of the staff met the party, and 
joined them at tea. The arrangements for the trial 
were in the hands of Mr. II. Fraser, chief. marshal, assisted 
by Messrs. W. B. Woodhouse and P. Furness as judges, Mr. 
A. A. Field as time-keeper, and Messrs. G. Melton, F. J. 
Stevenson, E. S. Prior, and J. Asquith as observers. Mr. 
S. R. Siviour was the organising secretary. This is the second 
reliability trial which the company’s motor cyclists have 
carried out, and it is hoped to make it an annual event for 
the future. 


The- New Zealand Electric Railway Contract.— II. M. 
Trade Commissioner at Wellington, New Zealand, has re- 
cently cabled to the Department of Overseas Trade the award 
of a contract to the English Electric Co., for the electrifica- 
tion of a section of the Midland Railway of New Zealand. 
He adds that special importance is attached to this contract as 
it was obtained on the merits of the tender in the face of 
strong American competition. We made brief reference to 
the matter in last week's ELECTRICAL REVIEW. 

The section to be electrified is known as * Arthur's Pass. 
It is the connecting link between the Government railway 
avstem and the east coast and west coast of South Island. 
At present the whole of the railways in New Zealand are 
steam operated, and it is not proposed at present to electrify 
more than the section. covered by. this contract. ‘The im- 
portance of awarding the first contract to a British firm will, 
therefore, be appreciated. The section to be electrified in- 
cludes a tunnel over five miles long and three steel bridges, 
the rest of the section consisting of e oo A great por- 
tion of the section is on a grade of to 33, and the summit 
is about 2.400 feet above the sea level. eens snow 
falls in some winters, as much as 5 ft. having been experi 
enced, The contract includes the provision of the power 
plaut, the tunnel lighting installation, the overhead transmis- 
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sion line, and the complete equipment for the electrical opera- 
tion of the section of the railway referred to. The system 
to be used is 4,500 v., D.C., overhead contact. The power 
house must be at Otira Station, which is 1,200 ft. above sea 
level, und the power will be "generated by geared turbine 
direct-current sets. The boilers, it is proposed, should be 
operated on dust fuel in order to utilise the product of a 
number of local coal mines at which coal is raised which 18 
too fine for ordinary consumption. 


A Proposal for a Canadian National Electric Code.—A 
Canadian correspondent writes: British exporters of electrical 
material to the Canadian market may be interested in the 
proposal which is now being made to technical bodies in the 
Dominion having in view the establishment of a Canadian 
National Electric Code, and suggesting the appointment of a 
small committee to make a preliminary report on the matter. 

At the present time matters having regard to electrical 
inspection are in the hands of the fire insurance companies 
identified with the Canadian Underwriters’ Association, Ameri- 
can standards being in force, and all electric lighting material 
has to bear the label of the Chicago laboratory. ‘The question 
is being canvassed whether, in the possible event of a Canadian 
code being drafted, it should be a copy of the American re- 
gulation, and also whether in such event it would still be 
necessary to have materials and fixtures tested by an American 
laboratory. 

The proposal is supported by, among others, the Royal Archi- 
tectural Institute of Canada. 

It should not be forgotten, in this connection, that a British 
Testing Laboratory is in process of formation—but the Board 
of Trade has taken a hand in the matter, and consequently 
progress is slow. 


Hydro-electric Power Works of the Tasmanian Govern- 
ment.—Messrs. Boving & Co., Ltd., London, inform us that 
at the beginning of this month they secured an order from the 
Tasmanian Government for a further two S,000-b.H.P. water 
turbines, in connection with the extensions to their“ Great 
Lake " hydro-electric power station. When these two 
machines are installed, there will be a total of nine, all of 
which will have been supplied by Messrs. Boving, and tlie 
station will then have been completed. 

‘The main generating equipment installed or on order, con- 
sists of two 6,000-B.H.P. water turbines, coupled to generators 
supplied by the British Westinghouse Co., together with 
seven &,000-B.H.P. water turbines coupled to generators sup- 


“pled by the International General Electric Co., or a total of 


66.000 B. H. p. in all. 

The water turbines, which are of the single wheel Pelton 
type, with two Jets, work under a total net head of 1.015 ft., 
and it is especially interesting to note that the 8,000-B.H.P. 
extension sets—all of which are duplicates—are by far the 
largest Pelton wheels ever manufactured in this country. 
Messrs. Boving are to be congratulated on their demonstration 
that there 1s no need to go abroad for large water turbines. 


Au Inquiry from Bergen.—!!.M. Consul at Bergen 
reports receipt of an application from a local firm who wish 
to be placed in touch with United Kingdom manufacturers 
of electrical machinery, dynamos, motors, electrical fittings 
and elevators. The firm have for some time represented two 
Swiss firms, but these having proved unsatisfactory in de- 
livery and business methods, it is desired to open up new 
connections with British firins, with whom little or no busi- 
ness has been transacted in this class of goods. 

The name and address of the Bergen firm referred to, with 
particulars as to their capital, &e., will be furnished by the 
Department of Overseas Trade to United Kingdom manufad- 
turers interested on application. 


Patent Extension.— A petition for the extension of the 
term of the Patent No. 15,599, of 1903, granted to Valdemar 
Poulsen, has been made by C. Hage, the British and Overseas 
Engineering Syndicate, Ltd., and the Poulsen Wireless Telegraph 
Co., Ltd., and will be heard on October 20th. 


Manufacturing in Australla.— In the House of Repre- 
sentatives, Mr. Hughes (the Prime Minister) announced that the 
Federal Government proposed to offer inducements in order to 
encourage the manufacture of engines and acroplanes in Australia. 
The Federal Government would not hesitate to offer a substantial 
bonus for this purpose.— Zteuter's Trade Service (Melbourne). 


New Spanish Electric Welding Company.—Under the 
title of Compania Soldadora Electrica de Espana, a new concern has 
been constituted at Bilbao, with a capital of 500.000 pesetas, for 
the purpose of exploiting a patent for the welding of metals by 
electricity.— Ie Trade Service. 


New Belgian Electric Lamp Co.—A company has been 
formed at Brussels. with a capital of 2,009,000 fr., under the style 
of the Société Belge pour la Fabrication de Lampes Eléctriquea 
C EB., for the manufacture of electric lamps. Its offices are at 
4, Montagne du Parc. 


Copper and Lead Prices. — MrssRS. F. NMITH & tol 
report, September lith: -Copper (Electrolytic) Bare. £115. & 
increase; do. sheets. no change: do. wire. rode, €131. £1 increase : 
do. H. C. wire. le. 14d. 0 increase. 

Messer. JAMES & SHAKESEEARE, report. September 15th :— 
Copper bars (best selected), sheets and red. £165, 42 nereas; ; 
English pig lead. #57. £i decrease on last week s quotati ns. 
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. The Engineering Dispute.— On Saturday last the elcc- 
tricat Trades Union gave notice that its members would be 
withdrawn from the electricity supply, tramway and railway 
undertakings on Saturday next (to-morrow) unless the lock- 
out notices were suspended. The employers, on the other 
hand, declared that they had no intention of suspending the 
notices or of submitting the matter to a court of inquiry. 


The Court, as constituted by the Ministry of Labour, com- 
prises the following members: Sir David Harrel (chairman), 
Mr. J. N. Bell, Col. J. M. Denny, Messrs. John Hodge, M.P., 
T. B. Johnston, Owen Parker, and W. P. Purdy. Mr. H. W. 
Meikle, of the Ministry of Labour, is the secretary. 

The terms of reference are: To inquire into the causes and 
circumstances of the dispute which has led to a strike of the 
members of the Electrical Trades Union employed at the 
establishment of Caánunell Laird & Co., Ltd., Penistone, near 
Sheffield, and to a lock-out of the members of this union 
in the employment of firms members of the Engineering and 
National Minployers’ Federations, with special reference to 
the position of foremen as regards trade union membership 
in the engineering industry, and report thereon." 

The court commenced sitting at St, Ermin’s Hotel, West- 
minster, on Tuesday. It is compulsory on both parties to 
attend the inquiry and produce such witnesses and informa- 
tion as the Court may desire. There was a full attendance of 
the members of the Court. Ihe Engineering and National 
Employers’ Federations were represented by Sir Allan Sunith, 
and the Electrical Trades Union by Mr, J. R. Rowan, the 
general secretary. Considerable progress was made in eliciting 
the facts which led up to, and were connected with, the strike 
of the inembers of the Electrical Trades Union employed at the 
establishment of Cammell, Laird & Co., Ltd., Penistone, on 
Friday, July 2nd. Nine witnesses were examined, including 
foremen, shop stewards, chief electrical engineer and manager. 
Although the proceedings were not open to the public gener- 
ally, a large number of representatives of the Engineering and 
National Employers! Federations, as well as members of the 
Electrical ‘Trades Union and other unions, was present. The 
Court sat again on Wednesday morning and examined wit- 
nesses; it adjourned at one o'clock to enable the E. TT. U. 
executive to meet the London employers and was to meet 
again on Thursday morning. 

The Engineering and National Employers' Federations have 
issued a statement of their case, to the following effect :— 


The question raised by the union involves the fundamental 
principle whether employers are entitled to appoint foremen, 
whether they beiong to a union or not. ‘The policy of the 
union is to secure that all those in a position of authority 
over members of the Union should be themselves members 
of a trade union and subject to the discipline of the union. 

In connection with the suggestion of the Minister of 
Labour, that the Federations should suspend the lock-out 
notices in view of the Court of Inquiry which is to be in- 
stituted, if is clear that if the Federations were to suspend 
the lock-out notices—which were issued only after many 
weeks of patient negotiations had failed to end the dispute— 
the Federations would have been involved in the admission 
of the principle that their responsibility in the management 
of industry must, in all cases of dispute, be subject to the 
report of an outside inquiry appointed by the Governinent. 
The conduct of industry in such circumstances is hopeless. 
The principle involved affects not only the electrical industry, 
but all other branches of industry. It is fundamental. It is 
a challenge of the employers’ right to exercise their functions 
of management.” 

The Huddersfield branch of the Electrical Trades Union has 
published in the local newspapers what might be termed a 


" black list," comprising the names of all local employers . 


who are members of the Engineering Employers’ Federation. 
The list includes most of the local enginering firms ef all 
classes. : 

The members of the E.T.U. who have been locked out in 
Birmingham (2,200) passed a resolution at a mass meeting 
on Friday last demanding that the Executive Council 
of the union should withdraw the whole of the members 
throughout the country. Mr. A. Beardmore, district secretary 
of the union, stated that if the Executive Council took the 
national step demanded, the number out of work would be 
doubled; blacklegging would be impossible, owing to the 
attitude taken up by the Electrical Power Engineers! Associa- 
tion. . 

The efect on Birmingham and Midland industry had not, 
up to the beginning of the week, been appreciable. In some 
instances work could not be commenced at so early an hour 
as usual, but apart from this, little difficulty was experienced. 

A correspondent informs us that last week-end only a small 
number of men (under a hundred) were involved in the 
electrical lock-out at Liverpool, but it was feared that the 
trouble might extend. 

It is estimated that there are altogether 20,000 workers in 
electricity undertakings, railways, and tramways in the 
London area. The Engineering and Shipbuilding Trades’ 
Federation has advised its affiliated members to refrain from 
doing work hitherto undertaken by members of the Electrical 
Trades Union, or to work with non-union men, or with power 
supplied by non-union labour. 

The Executive of the E. T.U. has notified the secretaries of 
hospitals that labour will be supplied free to maintain the 


supply of light and power, if they will arrange to install tem- 
porary generating sets on their premises. 

The National Joint. Industrial Council for Electrical Under- 
takings held a meeting on Wednesday afternoon to discuss the 
situation. There were present representatives of the Incorpor- 
ated Municipal Electrical Association, the Incorporated Asso- 
ciation of Electric Power Companies, the Conference of the 
Chief Otticials of the London Electric Supply Companies, the 
Provincial Electric Supply Committee of the United Kingdom, 
the Electrical Trades Union, the Amalgamated Engineering 
Union, the Amalgamated Society of Gas, Municipal and 
General Workers, the National Amalgamated Union of Engine- 
men, Firemen, Mechanics, Motormen and Electrical Workers, 
the National Amalgamated Union of Labour, the National 
Union of General Workers, and the Workers’ Union. 

After a lengthy discussion the following resolution was 
adopted and was communicate 1 to the Minister of Labour: - 

At a meeting of the National Joint Industrial Council for 
the Electricity Supply Industry held on September 15th, 1920, 
at the request of the Ministry of Labour, it was,agreed that 
the Electrical Trades Union should be recommended to sus- 
pend their strike notices until after the Court of Inquiry has 
reported to the Ministry of Labour, and it was also agreed 
that the E.T.U., having intnnated to this Council that. they 
are prepared to withdraw the question of principle arising out 
of the Penistone dispute, this intimation be regarded as an 
acceptable basis of settlement, and it is, therefore, recom- 
mended that the Engineering Employers’ Federation should 
withdraw their lockout notices and the Union instruct their 
members to resume work immediately.” 


-The Trade Union Congress passed a resolution condemning 
the refusal of the employers to withdraw the lock-out notices. 

At a meeting of representatives of seven unions connected 
with electrical generating stations, on September 9th, it was 
resolved to ask the executives to give seven days’ notice to 
cease Work if the Employers’ Federations refused to withdraw 
their lock-out notices pending tlie result of the inquiry of the 
Ministry of Labour. The E.T.U. and the E.P.E.A. were re- 
presented at the meeting. 

Electrical workers iu the Port Talbot district on Friday last 
tendered twenty-four hours’ notice to cease work as a protest 
against the Steel Smelters’ Union accepting one of the elec- 
triclans as a member of their union. If a settlement is not 
effected, it will throw 2,000 workpeople out of employment. 

In a circular letter the general secretary of the Electrical 
Power Engineers’ Association, Mr. W. A. Jones, has made a 
statement with regard to the policy of the Association. He 
states that this Association was founded by the staff men in the 
electricity supply industry to enable them to take advantage of 
the benefits which could be obtained by collective bargaining, 
and to further this object they registered as a trade union, 


and definitely took their place in the industry as an employés' 


organisation. In order to meet the needs of all grades of 
stuff men, it was necessary to lay down in the constitution as 
a definite principle that they would always adopt consti- 
tutional methods in their dealings, and if extreme action war 
ever resorted to it would be only after every other method 
had been tried and had failed, and the members concerned 
had agreed by a very large majority that such action was the 
only other alternative available. 

In the interests of the industry, it was not desirable that it 
should be involved in every dispute in every industry, and 
because they were not able to remain neutral when a strike 
was 1n operation thev intended to use whatever influence they 
possessed to get disputes, which did not primarily affect the 
industry, settled peaceably before the industry was involved. 

If, on account of one of the parties rejecting a peaceable 
method of settlement, or refusing to make use of the regu- 
larlv constituted machinery for the purpose, the dispute spread 
to the electricity supply industrv, then the responsibility must 
rest with the recalcitrant partv, and the E.P.E.A. would act 
in a way calculated to promote a settlement by negotiation, 
and would throw its weight into the scales on the side of the 
partv which consented. This was the guiding principle of the 
Association. The E. P. E. A. recognised that as a trade union 
it was not entitled to give a verdict on the merits of a parti- 
cular dispute, nor did it desire to do so any more than it 
desired other unions to pronounce a verdict on the merits of 
its own disputes, but it had a right to apply this fundamental 
principle which aimed at encouraging the use of machinery 
instead of force wherever possible. 

When the present dispute between the E.T.U. and the Engi- 
neering and National Einnployers’ Federation threatened to 
reach a deadlock the Association urged the two parties to refer 
the matter to arbitration, and asked the Ministry of Labour to 
intervene and prevent it spreading. The Minister of Labour 
offered to set up a court of investigation, and the E.T.U. 
agreed to accept it, but the employers’ side refused. 

The Association could not be a judge of the merits of the 
original trouble, that was a matter for the court of investiga- 
tion; but if was concerned by the refusal of one of the 
parties to accept a just and constitutional method of settle- 
ment, and by its refusal involving another industry which 
ultimately might affect. millions of people. 

The Fulham Borough Council convened a conference of all 
the local authorities in Greater London owning. electricity 
undertakings for the 16th inst. at the Fulham Town Hall 
to meet the Executive Council of the E. T. U. ZEE 
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LIGHTING AND POWER NOTES. 


Accrington. — New STATION.— At a meeting of the 
Accrington Electricity Committee a communication was read from 
the Electricity Commissioners referring to the application of the 
National Electric Supply Co. for permission to construct a 
. generating station on the south bank of the River Ribble. The 
Commission desired to learn whether the Corporation wished to 
submit any observations as to the site of the proposed station. 
It was resolved that the Commission should be informed that the 
Corporation wished to protest against the proposal to erect the 
station in question, in so far as any future proposal or order might 
throw any financial burden or responsibility upon the borough or 
its electricity undertaking.— Northern Daily Telegraph. 


Aldershot, — BULK SuPPLY.— The War Office has 
informed the Urban District Council that it cannot aooede to 
the request to supply electricity in bulk from the Camp station. 
This means an expenditure of £21,000 on new plant, &c., but the 
Council is approaching the Commissioners with the object of 
bringing pressure on the War Office to give the supply asked for. 


Bedford, — STRIKE AVERTED.— The Electricity and 
Public Lighting Committee, having agreed to recommend the 
Council to ante-date payment of bonus to the power station staff to 
January let, the notice of withdrawal, to take effect on September 
10th, was not acted upon. 


Blackpool.—Loans.—The Town Council has decided to 
apply for sanction to borrow £4,250, for the doubling of a length 
of tramway track in New Road, and £30,000 for new mains, distri- 
butors, transformers, and other services required in the electricity 
undertaking. i 

Bradford. —WAGES SETTLEMENT.—A]l engineers in the 
employ of the Corporation have had their wages increased up to a 
minimum of 2s, per hour, and retrospective to March 29th. The 
Industrial Council's award with reference to employés in the 
electricity and tramways departments has also been accepted by 
the War Wages Committee. 


Buraley.—ExrTENSIONS.—The Council has sanctioned 
the placing of a contract for extensions with the English Electric 
Co., Ltd., for £107,400, but the question of what will happen 
respecting future development will depend upon what proposals the 
district authority can agree to for effecting an improvement in the 
organisation of the supply of electricity throughout the district. 
The Electricity Commissioners propose to hold an inquiry some time 
after September 30th to receive a scheme for electricity supply in 
the Mid-Lancashire district, and at the present time the District 
Committee is busily engaged preparing the scheme. Applications 
from large power users have again been refused owing to the limited 
capacity of the existing plant. 
severe strain during the coming winter to maintain continuity of 
supply during peak loads. 


Cheriton. — PoBLICO LiamTING. — The Urban District 
Council has asked the Folkestone Electricity Co. for an estimate 
for lighting the town by electricity in place of gas. 


Colchester.—STRIKE AVERTED.—The staff of the Cor- 
poration electricity works threatened a stoppage of work on 
Tuesday, September 14th, if their demands for the £30 bonus were 
not acoeded to. Ultimately the men agreed to negotiate on the 
question, and the threatened strike was abandoned. 


Dover.—LoAN Sancorionep.—The Town Council has 
received sanction to a loan of £20,067 for new plant. 


Dublin,.— REDUCTION oF EXPENDITURE.—To meet the 
position arising on the Government's decision to withhold over 
£200,000 in grante, the Corporation, last week, decided to reduce 
expenditure and defer payment of 25 per cent. wages and salaries. 
As applying to public lighting the saving in the current year's 
expenditure under the order will be £15,000. 


Dundee. — TUMMEL VALLEY ScHEME. — The Dundee 
Courier reporta that efforta are being made to float a oom- 
pany to carry out the Tummel Valley electricity project. It 
wil be remembered that the Dundee Corporation had to 
abandon the idea, owing principally to the large amount of 
capital expenditure involved, about £1,000,000. A proposal 
that an electricity authority comprising representatives of 
Dundee, Perth, Forfar, Arbroath, and other authorities should 
be formed to deal with the matter, has been in abeyance for some 
time, Already a sum of £50,000 has been subscribed for the 
purpose of promoting a Parliamentary Bill authorising the work. 
The capital of the company, it is stated, will be £3,000,000. 


Edinburgh. New Station.—At the new station at 
Portobello the steel construction work for the turbine house is now 
complete, and awaits the euperetructure. In this building will be 
installed three 10,000-Kw. turbo-generators and switchgear. While 
the initial capacity will be 30,000 kw., there will be room for 
development to 100.000 Kw. The boiler house will be situated to 
the north of the turbine house. The first set of turbo-generators 
will be ready at the end of December, and the last by the end of 
February, and the Committee is hurrying on the building so as to 
bə able to house them, On the seaward portion of the site opera- 
tio as are proceeding for the construction of three tunnels for the 
conveyance of the water for the condensers, and considerable 
progress has been made with this wonk. 


The department will be put to a. 


Hatfleid.—Orrer or SuPPLY.—The North Metropolitan 
Electric Power Supply Oo. is about to lay mains from Hertford to 
St. Albans via Hatfield, and offers to supply the town if local 
support warrants it doing so. 


Indla.— KARACHIT Power Station.—The Indian Tertile 
Journal states that the capital for doubling the generating capacity 
of the Karachi Electric Supply Corporation's plant has been nearly 
three times over-subscribed. The station is equipped with Diesel 
engines, the plant comprising one 100, two 240, and one 320-B.H.P. 
engines, all built by Messrs. Mirrlees, Bickerton & Day, Ltd. It is 
stated that the plant is to be augmented by three further unite of 
320 B.H.P. 

NEw HYvDRO-ELECTRIC PROJECT.—Further information regard- 
ing the Nilgiris electricity scheme shows that the conditions as to 
the concession agreement, as well as the licence from the Govern- 
ment, are practically settled with Messrs. Tata Sons, Ltd. The 
project, as far as the hydro and generating plant are concerned, is 
completely planned, and the transmission lines and receiving station 
have been designed. A tract of land has been purchased on the 
north boundary of Coimbatore city as the site for a receiving 
station and for new industries which may b3 developed and become 
consumers of electric energy. The project is capable of developing 
up to 20,000 H.P. for delivery to consumers. At the outset the 
generating station will be equipped for the supply of 7,500 H.P. 
That represents the initial stage. The receiving station for Ooty 
will be at Charing Cross, where the pressure will be reduced from 
60,000 to 3,000 volta.— Indian Tertile Journal. 

SIVASAMUDRAM UNDERTAKING.— The latest report of Mr. S. G. 
Forbes, chief electrical engineer tothe Mysore State, shows that the 
total quantity of power generated at Sivasamudram in 1918-19 was 
102,630,000 units, an increase of 4,442,100 unita The cost of 
generation, including proportionate interest, depreciation, and 
administration charges on the capital cost of plant, buildings, &c., 
was '0777 anna per unit. Adding '0122 anna to the above on 
account of the allowance for margin of safety, the total cost of 
generation per unit was ‘09 anna per unit. The total capital 
of the Cauvery power scheme up to the end of 1918-19 was 
Rs. 1,20,88,443. The net profits of the scheme, leas depreciation 
fund and interest at 4 per cent. on the capital outlay, were 
Rs. 1,50,15,549.—Jndian Tertile Journal. 


Knaresborough.— LicHTiNG Economy.— As a pre- 
cautionary measure against the threatened coal strike, it has been 
decided that only part of the town shall be lighted at night for 
the present, and that the full lighting shall not be resumed till a 
settlement of the dispute is reached. 

WATER-POWER SCHEME.—Negotiations are proceeding between 
the Urban District Council and Messrs. Vickers, Ltd., with regard to 
the possibility and cost of a scheme for utilising the water power 
of the Nidd at the weir for supplying the town with electricity. 
The Council has not definitely embarked on a scheme, but is 
inquiring principally as to the cost of the project. An expert 
suggests the provision of “ flash-boarda " 1 ft. deep on the crest of 
the weir, which would give a 10 per cent. increase of power, but 
would probably put the boating landing stage under a few inches 
of water. The most economic position for housing the plant is 
the turbine house at the linen mill of Messrs. Carson, and the 
Council has decided to approach the firm on the matter.— Yorkshire 
Observer. 


Lelth.—YkaAR's WoRKING.—4Às a result of the working 
of the Corporation electricity department for the year ended May 
91st, the previous year's deficit was paid off, and a net balance of 
£6,174 remained. 


London.—LicHrrNa Economy.—lIn order to conserve 
the present coal stocks as far as lies in their power, many of the 
largest London firms have given instructions for their eleotrically- 
illuminated signs to be switched off until further notice. As the 
signs are numerous and of large dimensions, a great economy will 
be effected by this means. 

FGLHAM.—The Borough Council has receive i sanction from the 
Electricity Commissioners to the borrowing of £5,577, the cost of 
"linking up" with the Hammersmith undertaking, and 46,593 for 
mains and transformers for other purposes. 


Lurgan.— Loans.—The Council has decided to apply to 
the Local Government Board for sanction to several loans, including 
£25,000 for an electric lighting scheme, and £4,000 for conversion 
of power at Castor Bay from steam to electricity. 


North-West Midlands Electricity District.— Notice is 
given that the Electricity Commissioners have provisionally 
determined that the undermentioned area shall be constituted a 
separate electricity district for the purposes of the Electricity 
(Supply) Act, 1919, that is to say : — 

So much of the County of Chester as is included in the Municipal 
Boroughs of Congleton and Macclesfield ; the Urban Districts of 
Alsager, Bollington, Buglawton, Sandbach, and Yeardsley-cum- 
Whaley ; and the Rural Districts of Congleton, Disley, and Maccles- 
field. 

So much of the County of Derby as is included in the Urban 
District of New Mills; the Rural District of Hayfield. 

So much of the County of Salop as is included in the Municipal 
Boroughs of Bridgnorth, Shrewsbury, and Wenlock ; the Urban 
Districts of Church Stretton, Dawley, Market Drayton, Newport, 
Oakengates, and Wellington; the Rural Districts of Atcham, 
Bridgnorth, Chirbury, Church Stretton, Drayton, Newport (Salop), 
Shifnal, and Wellington ; the Parishes of Lydham, Mindtown, More, 
Norbury, Ratlinghope, Shelve, and Westnor, in the Rural District 
of Clun, 
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Bo much of the County of Stafford as is includel in the County 
Borouzhs of Stoke-on-Trent, Walsall, West Bromwich, and Wolver- 
hampton ; the Municipal Boroughs of Lichfield, Newoastle-under- 
Lyme, Stafford, Tamworth, and Wednesbury ; the Urban Districts 
of Amblecote, Audloy, Biddulph, Bilston, Brierley Hill, Brown- 
hills, Cannock, Coseley, Darlaston, Kidsgrove, Lek, Perry Bar, 
Qaarry Bank, Rugeley, Sedgley, Short Heath, Smallthorne, Stone, 
Tettenhall, Tipton, Uttoxeter, Wednesfield, Wednesfield Heath, 
otherwise Heath Town, Willenhall, and Wolstanton United ; the 
Rural Districts of Blore Heath. Cannock. Cheadle, Dudley, Gnosall, 
Kingswinford, Leek, Lichfield, Mayfield, Newcastle-under-Lyme, 
Seisdon, Stafford, Stoke-on-Trent, Stone, Tamworth, Uttoxeter, 
and Walsall and those parts of the Rural District of Tutbury known 
as Tutbury Rural District detached No. 1, and Tutbary Rural 
District detached No. 3; and the Parishes of Blymhill and 
Weston-under-Lizard. 

Objections and representations may be made in writing to the 
Secretary, Electricity Commission, Gwydyr House, Whitehall, 
London, S. W. 1, not later than January 3let, 1921. Notice will 
be given of the date on which the local inquiry into the existing 
organisation for the supply of electricity in the distriot outlined 
above, is to be held. 


Oldham.—CoonrNG TOWERS.— The Electricity Com- 
mittee proposes to erect additional water-cooling towers at the 
Greenhill generating station. 


Oswestry.— OVERHEAD Mains.—The Town Council at 
& recent meeting adopted the recommendation of the General 
Purposes Committee to refuse permission to the Oswestry Light 
and Power Co. to ereot overhead lines. P 


Peterborough.—Position oF UNDERTAKING.—At the 
last meeting of the City Council, on September 10th, Sir R. 
Winfrey directed attention to the serious position of the electricity 
undertaking as revealed by the accounts for the previous month. 
He noticed that in July there was an increase in the units sold of 
4,007 over the corresponding period in 1919, but electricity was 
costing the Council two and a-half times as much this year as it 
did two years ago. Discussing the reasons, he pointed out that it 
now took 114 1b. of coal to produce a unit of electricity, whereas 
last year it occasioned a consumption of 8} lb. only, and in 1918. 7 lb. 
The result was that whereas last year in July there was a surplus 
profit, without reckoning the amount for interest and repayment 
of loans, of £290, this year there had been a loss of £319, making 
a difference of over £600. If that went on month by month it 
would work out at a loss for the year of £9,300. 


Plymouth. — EL&crTRIC CooKING. — At a meeting of 
the Corporation Electricity Committee, a letter was read from 
the seoretary of the Electrical Trades Union suggesting that 
cooking by electricity be adopted in all the cookery centres, aud 
that, prior to any school being renovated, electricity bs installed 
for heating and illuminating. It was agreed to inform the Union 
that the Committee will give careful consideration to this matter 
when opportunity arises. 


Sabden.—W aTER-POWER ScHEME.—At a Parish Council 
meeting, on September 9th, the question of the production of 
electricity by water power for illumination and other purposes was 
discussed. The chairman said several p'aces in the North were 
now economically and effectively illuminated by electricity pro- 
duced in this way, and a local deputation had visited one such 
installation and had reported very favourably. Sabden had natural 
advantages in water supply. It was decided to obtain expert 
opinion on the subject. . 


Stafford.—AdREEM ENT WITH Company. — The Town 
Council has completed negotiations and approved of an agreement 
with Messrs. W. H. Dorman & Co., Ltd., for the supply of electricity to 
thecompany's factory in Foregate Street, Stafford, and tothe proposed 
new factory at Littleworth. The agreement, which is for a term 
of seven years from March 1st, 1921, provides that during its con- 
tinuancs the company is not to take power from any other person 
nor to put down a power house of its own (save in exceptional 
circumstances), the company to loan the Corporation such a sum 
not exceeding £5,000 as may be required for the laying of a high- 
tension cable to the company’s factory at Littleworth, this sum to 
be repaid to the company by way of a rebate of 20 per cent. on the 
amount of the annual accounts, 


Stratford-on- Avon. — PROPOSEU MUNICIPALISATION, — 
The Electricity Co. has offered to sell the undertaking to the Corpora- 
tion for 210,000, and the matter has been referred to the Electricity 
Committee for consideration. Two previous offers have been made 
to the Town Council to acquire the undertaking—flrst for 420,000 
and later for 213,000 or £14,000. 


Sunderland. — EXTENSION or Services. — The Town 
Council is making application to the Electricity Commissioners for 
sanction to expend an additional sum of £6,000 upon consumers’ 
services, 

Thirsk,—PuxsL:c LiagTrNG.— The Sowerby (near Thirsk) 
Council has accepted the offer of the Northern Counties Electric 
Supply Co. to supply electricity, including maintenance, but not 
lighting and extinguishing. for street lamps during the winter, at 
468. per lamp. The company stated that it was introducing a new 
system of supply in the town, and in the meantime the Council 
would be required to accept responsibility for any accidents arising 
from the present standards, The Council accepted the respon- 
sibility. 


U.S.A.— TEXAS. —Capitalists interested in the Syndicate 
Power Co., recently organised with a capitalisation of $20,000,000, 
are endeavouring to complete arrangements to finance their enter- 


prise this year and begin actual construction during the winter on 


hydro-electric planta that will generate a total of 48,000 Kw. One dam 
is under construction, and there are four other dam sites available on 
the Colorado river near Marble Falls, Texas, where the first water- 
power electrical installation will be placed. Well-known engineers 
have estimated the cost of the plants now in view at $12,000,000.— 
Reuter’s Trade Service (San Francisco). 


Wallsall.— VEABR'S WoRKING.— There was a net profit 
on the working of the electricity undertaking last year of £10,523. 

EXTENSIONS.—The Town Council is to ask the Electricity Com- 
missioners for sanction to complete the Birchills station at an 
estimated cost of £119,000. When the Commissioners were 
approached on the subject some time ago, they asked the Counoil 
to endeavour to obtain a bulk supply from a neighbouring 
authority. The terms proposed by Wolverhampton were so dis- 
advantageous that the matter was no’ proceeded with; Walsall 
would have borne all the cost for the provision of & bulk supply, 
and the price suggested was double the cost of production. 


West Hartlepool. Year's WoRKING.—The accounts of 
the electricity undertaking show a net balance for the past year of 
£1,358, 


Wiuchester.—HRE8kRvE FOND.—A proposal to transfer 
& sum of £2,000 from the electricity department reserve fund, 
which at present stands at £6,629, to the Finance Committee for 
rate aid, was defeated at a recent Council meeting. 


Worcester.—STArF SALARIES.—At a meeting of the 
City Council on Tuesday last week, the High Sheriff (Mr. W. J. 
Hill), who is chairman of the Electricity Committee, reminded the 
Council that at a former meeting he had stated that the Committee 
was not prepared to recommend the Council to adopt the scale of 
pay suggested by the Joint Board relating to technical officials in 
the electrical industry. At the time when the demands were put 
before the Committee, the alternative suggested was a strike. 
The position had now altered. A large number of electricity 
undertakings throughout the country had adopted the scale, which 
was considerably higher than the rates the Committee was paying, 
and not only could the Committee not get satisfactory engineers to 
fill the vacancies which already existed, but practically the whole 
of the technical staff was leaviog. Mr. R. Smith, the chief 
assistant, had resigned ; the senior shift engineer had obtained 
another position; the station superintendent hai asked for a 
testimonial, and two shifc engineers had done likewise. The Com- 
mittee could not carry on the station without an adequate staff of 
men who understooi their profession; and it must be quite clear 
to the Council that it could not get that adequate staff unless it 
was prepared to pay at least as much as other undertakings were 
paying. There was a serious risk that within the next few weeks 
the Committee would be without electrical engineers altogether, 
and in view of the urgency of the matter he asked the Counoil to 
authorise the Committee to do what it might consider necessary 
to seoure that the undertaking was efficiently equipped with 
technical stoff. He hal not the slightest doubt that it wou u 
involve paying the scale referrei to. He thought a substantial 
saving could be effected by reorganisation of the technical staff. 
The electrical engineer (Mr. C. M. Shaw) had resigned his position 
as development officer, and one or two positions on technical com- 
mittees, and was prepared to devote the whole of his time to 
assisting the Committee to overcome the present difficulty. 
Substantial increases in the salaries of the officials and of Mr. 
Shaw, would be necessary. The Chairman's motion giving power to 
the Committee was agreed to. 


TRAMWAY AND RAILWAY NOTES. 


Aberdeen.— YEAR’s WonKING.— The analysis of receipts 
and expenses of the City Tramways Department for the year ended 
May 31st, 1920, records a total income of £169,731, as compared 
with £140,901 for 1918-19. Working expenses amounted to 
£141,852, as against £108,451, leaving a gross profit of £27,819 
(32150). The payment of loan interest, depreciation charges, &o.,- 
resulted in a net loss of £5,208. Last year's result was a profit of 
£6,837. The depreciation and renewal fund now stands at 
£217,458, The total number of passengers carried during the 
period covered by the report was 48,544,709. 


Bradford.—TRAcK RenewaL.—The tramways track 
between Tong Cemetery and the Birkenshaw terminus, on the 
Wakefield Road section, is to be renewed at an estimated cost of 
£21,450. 

FARE INCREASE.— The increase in the tramway fares has again 
been considered, and the special sub-committee has decided to recom- 
mend that from October 1st all ordinary tramway tiokets (except 6d. 
tickets) shall have one halfpenny added to them, with a minimum 
fare of 2d. : children from 5 to 14 years of age, half-price; and 
scholars attending a day school, 1d. to and from school. No change 
is made in workmen's fares at p esent, but parcel rates are to be 
increased, 
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Brighton.— Wages SgTTLEMENT—EnRATUM. — Owing 
to a misunderstanding, it was stated in these notes, in our last 
iasue, that the Corporation had decided to accede to the tram- 
way employés request and pay them Grade 1 rates. This was 
merely a recommendation of the majority of a committee appointed 
to deal with the question. The report, however, was rejected at 
the Corporation's meeting on September 9th, and it was resolved 
to keep the Grade 2 rates in force. 


Camborae.— FA ES.— The local Labour and Trades 
Council has forwarded letters to the Ministry of Transport 
and the Urban Electric Supply Co., protesting againat the com- 
pany's application for power to increase its fares by 100 per cent, 
It is stated that no apecific provision is made for workmen's fares 
in the district, which is one of the worst paid in the country ; also, 
that the Camborne system is already being run at a profit owing to 
& previous increase of 50 per cent., and that. therefore, the profit 
from the Camborne-Redruth aystem is being used to subsidise the 
company's other systems. 


Chlle.— CoxPANvy's OrrER.—In an interview with 
Reuter’s trade representative, an official of the Chilian Electric 
Tramways stated that the company has offered to invest £3,000,000 
in improvementa of the tramway and lighting services on con- 
dition that the existing contract should be revised. The Govern- 
ment is considering the offer.— Reuters Trade Service (Santiago). 


Colombia.—New Tramway.—The town of Medellin is 
to build an electric street railway 15 miles long. Specifications 
have not y«t been issued. Inquiries should be addressed to the 
Senor Ingeniero en Jefe, Medellin, Colombia, South America.— 
Renter's Trade Service (Medellin). 


Continental. — BELGIUu. — The electrification of the 
railways of Belgium is to be carried out in three stages. The first 
will include the conversion of the lines and stations connecting 
Brussels with Antwerp; the second will deal with the Luxemburg 
lines ; the third with lines running out of Brussels not included in 
the first stage. On the Brussels-Antwerp line, passenger traffic 
will receive first attention, by trains equipped with four 275-H P. 
motors. The re-erection of the Malines station, and the 
restoration of the Schaerb»ek-Halline are indispensable before a 
normal service is re-established. Branch lines from the Brussels- 
Antwerp trunk line will then be taken in hand. The Brussels Midi 
junction lioe will be converted as soon as it is finished. The 
double line joining Malines-Antwerp-Sud, as well as the Antwerp 
circular line, will also be electrified. The stations in course of 
rebuilding—Schaerbeek, Schaerbrek (Josaphat), Muysen, Zuren- 
borg, Aastruwel, Kiel, Antwerp-Sud, &»., will be electrified so far 
as regards the arrival and departure platforms, but steam looo- 
motives will continue to be used for other work. The whole of the 
lines electrified will be fed from three sub-stations, located at 
Schaerbeek, Malines, and Berghem. 


Durham Co.—New SERvicES. — On the instructions of 
the County Council, a Special Committee, with experts, is consider- 
ing the feasability of introducing a 'bus and tramcar service, 
including the laying of a track from Durham to Gateshead. 


Glasgow.—Naw Cans.—In consequence of the serious 
decrease in traffic since the imposition of higher fares, the 


Corporation has decided not to proceed with the construction of 
new cari for the present. 


Leeds.—Parcins Trarric.—The carrying of parcels on 
the tramcars, started as a war-time project, has grown into a huge 
and profitable undertaking. At the present time about 4,500 
parcels or packages are handled every week. About 300 firms have 
contracts for the carrying of parcels. They buy the stamps in 
advance, and receive a discount of 6 per cent. and 7} per cent., 
accord ing to the stamp values. Since the start in April, 1918, the 
number of parce's carried aggregates 263,789. 


London.—INcreaseD FARES.— On September 26th a 
scale of increased fares will come into force on the London Under- 
ground systems. .This has not yet been published, but the com- 
panies concerned have obtained powers to charge a maximum rate 
of 14d. per mile, witha minimum of 2d, fora journey. 

NEW L. X S.W.R. RoLLIN G- STrOock In order to cope with the 
congestion on its electrifi:d suburban lines during the busy hours 
of the day, the London and South- Western Railway has put into 
service a number of new trailer“ cars, thereby adding consider- 
ably to the carrying capacity of each train. Generally. each unit 
of au electric train on this line is composed of three carriages, two 
` of them being motor coaches separated by a trailer or non-motor 
coach. There is a driver's compartment at each end of the unit, 
from which all the motors in the unit are controlled. During the 
busy hours each train is generally composed of two unita, with the 
two trailer coaches added on the Waterloo to Waterloo ria 
Kingston service. With the control on the multiple unit system 
every motor in each unit is controlled from the driving end. In 
order to increase the capacity of each train, while not going to the 
expense of new motors and control gear such as would be required 
in the construction of a complete unit, the length of each two-un t 
train has deen increased by including two additional trailer coaches 
in the middle of the train. The new trailers are of the usual bogie 
type, similar to those already in use on the electrified lines, except 
that they are close coupled together in pairs and at each end of 
the pair there are apring butfers similar to those on the motor 
coaches, and the control cables are carried along under the roof of 
the carriage, instead of underthe!loor. Connection with the motcr 
coach is made in the usual type of plug-box at each end, and 


the cables are run to the top of the carriage, and looped at the 
other end across the close coupling, 80 that the multiple unit 
control is obtained as hitherto. The trailers are not provided with 
a driver's compartment or any form of control gear. 


Manchester.—Stace Repuction.—The City Council has 
reduced the Id. stage on the tramways from one-and-a-half to one- 


and-a-quarter miles. For two years the tramways have been losing 
£4,000 Weekly.— Zhe Times, 


Preston.—Y &AR'a WoRKING.—The statement of accounts 
for the year ended March 31at last shows a total revenue of £89,301, 
as against £77,930 in the previous period. Working expenses 
amounted to £65,931, against £52,877, leaving a gross profit of 
4 23.370 (£25,053). The payment of capital charges left a net 
profit of £5,924. The total of the reserve funds now stands at 
£55,851. 


St. Annes,—TRAMwAY PurcHase.—Some particulars 
of the purchase of the tramway undertaking from the Blackpool, 
St. Annes, and Lytham Tramways Co. were given by the chairman 
of the Committee at & meeting of the Urban District Council. On 
October 31st the Urban District Council will complete the pur- 
chase of the line for £135,000, plus 85,000 as compensation to 
officials, The Urban District Council is now entitled to charge 
l4d., instead of Id., but it is proposed to alter the stages; 25 per 
cent. of the net profit made in the Lytham area is to be paid to 
Lytham, which retainsthe right of future purchase. The company 
will work the cars for the Council at an agreed rate of interest, 
and a percentage of profit. The chairman stated that they had 
expert opinion that the tramway was in good order, that the 
Council had made a good bargain—a much more advantageous one 
than if it had waited till 1921—and that the venture should 
turn out successful. 


Sale. — RAILWAY ELECTRIFICATTON.— The Urban District 
Council has been notified by the Manchester, South Junction, and 
Altrincham Railway Joint Committee that electrification cannot 
be undertaken owing to the prohibitive cost. A conference of 
local authorities is to be called to further consider the matter, 


U.S.A—New York TRAFFIC SrTRIKE.— The strike of 
underground, surface, and elevated electric-car conductors has 
ended, so far as the company is concerned, and employés who 
have ignored the invitation to return to work will be reinstated 
only on a basis as new employés, forfeiting all rights of seniority 
and higher pay. The men, who struck without authority of the 
Unions, were nevertheless supported by the Union leaders once they 
were cut, and the company, which refused todeal with them on the 
ground that they were irresponsible and. unfaithful to their con- 
tracts, has the public support. The railway officials announce 
their intention to build up an entirely new force, using a small 
band of faithful employés as the nucleus, and they are confident 
that a weekly wage of from £6 to £8 will attract new men. The 
action of the transit company is significant, because this is the 
first time for some years that any corporation has decided that it ia 
possible to reject utterly the strikers’ demands or to hold them 
strictly to the terms of their contracts. — Daily Telegraph. 


Walsall.— Year's WonkiNG.—À net profit of £979, 
and a loss of £1,613, were tho results of the working of the 
tramways and motor- bus service respectively, during the past 
year. 


TELEGRAPH AND TELEPHONB NOTES. 


China.—New WIRELESS STATION.—The Government 
wireless station at the Temple of Heaven, Peking, is open for 
service, and all telegraph offices in the city accept wireless tele- 
grams at the same rates as those charged for Jand-line messages for 
trausmission to Kalgan, Wuchang, Woosung, Shanghai, and 
Fooshow. Special rates apply to wireless telegrams sent to sbip 
and aviation stations, and such messages are acoepted only by the 
central office. This service, says the 7. ~ T. Aye, gives Peking 
improved communication with some of the most important com- 
mercial centres in China, It ia reported that a wireless station 
will b» established at Urga, Mongolia, during the present year. 


France.— WIRELESS T&LEGRAPHY.—T wo wireless con- 
nections have been set up by the French Administration of Poata 
and Telegraphs with, respectively, Hungary, and Jugo-Slavia. The 
fees are the same as those for telegrams forwarded by the ordinary 
means, but the dispatches should bear the words Untaxed. 
Wireless (non-taxée: voie T.S.F.). Should the wireless service 
be congested or interrupted, dispatches will be forwarded by the 
ordinary telegraph lines. 


Hanover.—FkENcd Company CLAIMS GERMAN WIRELESS 
Sration.—The German Ministry of Posts has been informed that 
the French Compagnie Générale de Télegraphie sans Fil claims 
the German wireless station at Eilvese, in Hanover, as its property, 
on the ground that the Hochfrequenz Maschinen Co.,of Berlin. 
in 1912 sold Prof. Goldschmidt's foreign patents toa French group, 
and in addition, ceded it the right to take over the Eilvese station 
by December 31st, 1914. Owing to the war the French company 
was unable to exercise thia right by the date named, but relying 
on Article 299 B of the Peace Treaty. the French Government has 
informed the German Government that the agreement in question 
bas again come into force. ‘The position is considered in German 
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official circles to be very awkward because the Eilvese station is 
now included in the State telegraph syatem. The whole matter is 
to be considered by the Cabinet, which hopes, by negotiations, to 
avert the danger of foreign control of wireless telegraphy in 
Germany. Herr Bredow, Chief of the German Government 
Wireless Department, informed a representative of the Lokalan- 
zeiger that the right possessed by the French company to take over 
the station did not include the right to operate it, because, by 
German law, no owner of a telegraph station has the right to use 
i& without the Government's sanction. He expected the' French 
company would try to settle the matter by surrendering the station 
to Germany in return for heavy com pensation.—Heuter's Trade 
Service (Berlin). i 


London.—AUTOMATIC TELEPHONE ExcHANGES.— That 
the decision to install in London a trial automatic exchange of the 
Western Electric Panel type may mark the commencement of 
a new era in telephone exchange design is the opinion expressed in 
a leading article in the 7. and T. Journal. It goes on to point out 
that comparatively extensive experiments with automatic exchanges 
have already been made in the country; but the adoption of auto- 
matic switching for very large areas has prezented considerable 
difficulties in connection with the provision of intercommunication 
between automatic and manual exchanges, the numbering of sub- 
scribers’ lines ard the routing of junction calls. One problem was 
to find a machine switching system which would be sufficiently 
flexible to permit the substitution to be effected without sacrificing 
the power, which a human operator possesses, of routing traffic to 
any exchange in whatever way the Administration may from time 
totime dicect, without varying the manner in which a call to that 
exchange is passed by the public. In the mechanical switching 
syatem now to be tried in London the " panel” is an extensive 
flat multiple field over which the selector switches operate verti- 
cally. This characteristic at once differentiates the system from 
others of the automatic type in use in this country and is so out- 
standing as fully to justify the name " Panel System.” A more 
remarkable feature, however, ia the sender,“ which acts as the 
agent of the human brain in setting up connections, It receives 
the number signalled by a subscriber and translates the signals into 
such others as the Administration may require for the purpose of 
routing the call satisfactorily and economicaliy over the junction 
aystem. It varies the circuit conditions and determines what 
impulses shall be sent over the junction circuits for the purpose of 
meeting the requirements of the apparatus at a junction centre or 
aterminal exchange. The experiment should prove whether the 
system will be able to meet all the requirements of the inevitably 
long period during which manual exchanges must be retained. "We 
stand on the threshold of a new era, and it behoves the traffic and 
engineering officers of the British Post Office to gird their loins and 
to go forward with a strong heart and the will to establish the new 
order of things on a sure foundation." 

The Times states that it is not expected that the necessary equip- 
ment from the U.S.A. will be available before next spring, and 


farther time myst elapse before the installation of the exchange 
will be complete. 


New Zealand.—WireLess Time Service.—A wireless 
time service from the standard mean time at Hector Observatory, 
Wellington, was inaugurated a few weeks ago. Hitherto ships 
have been able to obtain such information only by request when 
off the New Zealand coast, but under the new system the time will 
be transmitted every Tuesday and Friday evening at 8.30 p.m. 

AUTOMATIC TELEPHONES. — The new automatic telephone 
system was, expected to be in full operation in Hamilton by the 
end of August. The installation of batteries is complete. and the 
telephones have arrived. The new system provides for 1,100 lines, 
exclusive of out-district connections, which will still ba worked on 
the manual system. As the town area already has well over 1,000 
subscribers, additions will soon have to be made to the new plant 
to provide for future expansion. 

As in most British countries, the telegraph and telephone 
engineer has had to work under the control of a postal official. 
This syatem has now been abandoned entirely in New Zealand, and 
the entire technical organisation of the services, incluling the 
management of telegraph and telephone offices, has been placed 
undér the control of the chief telegraph engineer, who will be 
responsible only to the Minister direct. 


United States.—Nxw TANDEM TELEPHONE Boarp.—On 
April 17th, 1920, the first mechanical switchboard in Greater New 
York was put into service. According to the T. and T. Age, it is 
the first mechanical tandem board of its kind, not only in the 
New York Telephone Co.'s territory, but in the world. The 

Metropolitan Tandem Board,” as it is called, handles tratlic 
heretofore taken care of by the Jersey, Long Island, and West- 
chester toll tandem board, calls being passed to the Metropolitan 

td, and trunks assigned in the same manner as at the other 
tandem boards. Connections with called offices and numbers are 
then established, by means of mechanical switching devices, with 
the called number direct at semi-mechanical offices, or by dis- 
Playing tha number on a call indicator at the manual offices. 
Ultimately calls between machine-awitching offices will be handed 
through this office. Traffic is being routed through the new 
board gradually. After the final step has been completed, 80 
central offices will be able to reach 64 other exchanges, requiring 
approximately 1,000 incoming and 1,000 outgoing trunke, the total 
daily traffic amounting to about 125.000 calls. In November, 1919, 
the training of operators was started with a short course at cord- 
eas B positions in a New Jersey semi-mechanical office, following 
which actual training was given by means of a dummy mechanical 
Position, When the first groups of positions were turned over by 


the Western Electric Co., preliminary training was continued at 
the new positions. By means of specially-equipped test-boxes, 
calls were passed to the regular tandem positions, the tandem 
operator then proceeding to establish the connection, and causing 
a display at the originating teat-box, by which means each test 
call was checked. 

INTESNATIONAL COMMUNICATIONS CONFERENCE. — The U.S. 
State Department announces that representatives of Great Brifain, 
France, Japan, Italy, and the United States will gather at 
Washington, on October 8th, to prepare the agenda for the forth- 
coming International Communications Conference, at which the 
whole field of electrical communication between nations, as well as 


' the question of what shall be done with the Garman cables, will 


be discussed. The United States will be represented at the meet- 
ing by Mr. A. S. Burleson (the Postmaster-General), Admiral 
Benson (the chairman of the United Shipping Board), and Mr. 
Walter Rogers (a Government wireless official). Reuter's Trade 
S:rrice (Washington). 


Sweden. — PRIVATE WIRELESS TELEPHONE. — The 
Government has granted Uddeholms Aktiebolag permission to 
establish a private wireless telephone connection with ita branch 
office at Skoghall, This is the first private establishment of its 
kind in Sweden.— Reuter's Trade Service (Stockholm). 


Wireless Clubs.—The Wire/ess World states that there 
are 41 clubs in the United Kingdom formed for the purpose of 
studying and practising wireless telegraphy and telephony. Of 
this number 20 clubs are affiliated with the Wireless Society of 
London. The total number of amateur club members in the 
United Kingdom is approximately 1,500, but this figure is short of 
the actual total. 


Wireless Telephony.— In recent experiments by Marconi's 
Wireless Telegraph Co., Ltd., to determine the minimum power 
required totransmit wireleas telephonic messages acrossthe Atlantio, 
it is reported that perfectly audible speech was trangmitted between 
Ballybunion, Ireland, and Newfoundland, with no more power than 
that developed by a portable Army set, which ig driven by a 3'5-E.P. 
motor-cycle engine. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parenthesis at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW, in which the ‘ Official 
Notice” appeared.) : 


OPEN. 


Australia, — Commonwealth Government. November 
24th. Protected cable terminals and cable distribution boxes. 


BRISBANE.— December 9th. Department of Public Works. 
Seventy three-phase oil-cooled core type static transformers. 

BRISBANE.— January 20tb, and February 25th, 1921, The City 
Electric Light Co. 10,000-Kw. turbo-alternator set; transformers 
and switchgear. 

MELBOURKE.—September 23rd. Melbourne and Metropolitan 
Tramways Board. Two 350-B. P., A.C. motors, also switchgear. 
(Contract No. 101.) 

February 24th, 1921. The Victorian Electricity Commissioners, 
Turbo-alternators of 25,000, 12,520 and 600 KW., and other plant 
connection with the Morwell power scheme. 


QUEENSLAND.—O^.tober tb. P. M. G.'s Department. Instrumenta 
and parts (schedule 199). (September 10th.) 

SOUTH AUSTRALIA. — October 20th. P. M. G. 's Department. 
Telegraph instruments (schedule 516), and telephone instruments 
(schedule 549), (September loth.) 

November 3rd. P.M.G.'s Department. 
(schedule 515). (September 10th.) 


Edinburgh, — September 27th. Electricity Supply 
Department. Coal. ash and flue-dust handling plant, circulating 
pumps and pipework. (August 27th.) 

RossLYNLEE.— Midlothian and Peebles District Asylum. Stores, 


including electric fittings. Forms of tender from the Clerk, 19, 
Heriot Row. Edinburgh, 


France, — October Ist. The French State Railway 
Authorities (Service Electrique 3rd Division) 88. Rue de Rome, 
Paris, 3,700 electric connecticns for conductor raile, in bare 
copper cables of 400 sq. mm. section, and 7.100 of 200 sq. mm. 
gection. 

October 6th. French Post and Telegraph Authorities (Direction 
de l'Exploitation Telephonique). 103. Rue de Grenelle, Paria. 
72 lots of paper-insulated telephone cable. 

October l3tb. The French Post and Telegraph Authorities 
(Direction de l'Exploitation Telephonique) 103. Rue de Grenelle, 
Paris. Eleven lots of high-conductivity copper wire, 24 mm. dia., 
annealed copper wire, l and 2 mm. dia. ; bi- metallic wire, 3 mm. 
dia., and annealed iron wire, | mm. dia, 


India, — AGRA. — October 22nd. ` Municipal Board. 
Complete generating plant, comprising : four Diesel engines and 
H.T. alternators; H.T. and L.T. switchgear. transformers and sub- 
station equipment; 15 miles underground H.T. cables, 28 miles 
overhead L.T. three-phase mains and street lighting equipment 
complete with all accessories, (August 20th.) 


Telephone instruments 
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Lincoln. — October 8th. Electricity Department. 
Spray oooling plant, 500,000 gallons per hour, with pipe and 
pipework. (September loth.) 

Littleborough, — September 22nd. Urban District 
Council. Transformers, switchgear, &c. (September loth.) 

London.— METROPOLITAN ASYLUMS BoaRD.—September 
29th. Extensions to the telephone installation at the Grove 
Hospital, Tooting. (September 10th.) 

Manchester.—September 20th. Electr:city Committee. 
Six 33,000-volt, 19,500-K.V.A., 3-phase static transformers, house 
service and testing transformers. (August 6th.) 


October 8th. Electricity Committee. Specification No. B.9. 


Five 8,500 K.v.A. 3-phase transformers and fans, &c.; and three 
6,000 K. v. A. 3-phase transformers and fans, &c. Mr. F. E. Hughes, 
Secretary, Eleotricity Department, Town Hall. 

Nuneaton.— September 20th. Electricity Department. 
H. cue L.T. switchgear, connecting cables and accessories. (August 
13t 

Sheffleld.—O:tober 12th. Electric Supply Department. 
Two 10,000-Kw. steam turbines, condensing plants, pipework, &c., 
alternators and exciters. (September loth.) 

St. Helens.—September 30th. Electricity Department. 
Cast-iron low pressure water piping, and one natural draught 
cooling tower. (September loth.) 


CLOSED. 


Australla.— PERTH.—The tender of Messrs. C. A. Parsons 
and Co., Ltd , of Newcastle-on-Tyne, has been accepted by the Weat 
Australian Government for the 7,500-K w. turbo-alternator for the 
Perth central power station.— Tenders, 


Blackbura.— Beard of Guardians. Accepted :— 
C. T. Briscoe & Sons.—Electric light installation at the Workhouse Infirm- 
ary, at £1,259. 

Bradford. —Tramways Committee. Accepted: 

Tram rails and crossings, £8,329.—Hadfields, Ltd., Sheffield. 

20 tons of cast-cross brake blocks, £26 103. per ton.—Miller & Co., Ltd. 

Norway.—The Norwegian Government has placed an 
order for 930 miles of electric cable with the A.S. Skandinaviske 
Kabel og Gummifabrikker, that firm’s tender being 10 to 20 per 
cent. lower than its native and foreign competitors. The firm has 
also secured a Dutch oontract for 217 miles of cable for the Dutch 
Indies, as well as a number of small contracts for this country.— 
Electricité. 


Spain. — La Sociedad Espanola de Construcciones 
Metálicas has obtained the adjudication for the construction of the 
. three electric cranes for which tenders were invited by the Works 
Board of the port of Gijón. The company undertakes to use either 
Siemens-Sohuckert electrical material at a price of 393,100 pesetas, 
or that of the Metropolitan-Vickers Electrical Export Oo., at 
365,000 pesetas.-—Heuter's Trade Service (Madrid). 


Stafford.— Town Council. Accepted :— 


A. B. Lyell & Co., for the laying of a 21 in. diameter condenser, for the elec- 


tricity works, £2,023. 
Accepted :— 


Sunderland.— Town Council. 


Albion Clay Co.—500 yds. 3-way, and 120 yds. 6-way stone-ware ducts. 
Ferranti, Ltd.—72 consumers’ meters. 


FORTHCOMING EVENTS. 
Iron and Steel Institute, —September 21st to 2ith. At the S. Wales Institute 
of Engineers, Cardiff. Annual conferenoe, 


Machine Tool & Engineering Exhibition at Olympia, W.— Last day, 
September 25th. 


NOTES. 


Edncational.—Lonvon Country CouxciL.—HACKNEY 
INSTITUTE, Dalston Lane, E. 8.—The new session commences on 
September 20th. Evening lectures and laboratory courses are held 
in electrical engineering, including electrical measuremente, 
motors and dynamos. For particulars, see our advertisement pages 
to-day. 

Messrs. S. RENTELL X Co. inform us that their standard work, 
“ The Practical Electrician's Pocket-Book," has now been included 
in the list of books which are officially recommended by the City 
and Guilds of London Institute. 


The Patent Office Library.—We note with much pleasure 
that on and after October Ist, the hours of opening of the Library 
will be from 10 a.m. to 9 p.m., except on Christmas Eve and Eaater 
Eve, when the Library will be closed at 4 p.m. 


Service Notes.—The following appointments of Royal 
Engineer officera have been made to the School of Electric 
Lighting: — Chief instructor, Major P. 8. Watkins, D.S.O.; 
instructors, Captain and Brev et- -Major E, O. Alabaster and Captain 
and Brevet- -Major H. S. Briggs, O. B. E.; Anti-Aircraft and Sound 
Location School instructor, Captain and Brevet-Major K. R. St. J. J. 
ffrench-Mullen. 


Birmingham Electric Club.—The Birmingham and Dis- 
trict Electric Club held its first meeting of the session at the 
Grand Hotel, on Saturday, September llth, when a paper was 
read by Mr. R. Gregory upon ‘Some considerations in regard 
to low-tension switchgear.” The paper was very exhaustive, 
and dealt particularly with automatic protection of electrical 
machinery. The forms of protective devices mentioned and 
explained were, protection against overload, failure of supply, 
reversal of current, leakage to earth, and for emergency pur- 
poses. Each class of protective gear was analysed and ex- 
plained. Mr. Gregory said that during the past few years 
much progress had been made in accuracy of design, robust- 
ness of construction, and range of patterns. 


Ex-Soldiers’ Tralning.— The Morning Post states: 
The scheme administered by the Ministry of Labour for the 
training of ex-Service men whose apprenticeships were inter- 
rupted by war service has been successfully conducted. The 
statistics available indicate that many employers of labour, not 
unmindful of the country’s obligations to those who played 
their part in the war, have sympathetically co-operated. Up 
to the end of August, 41 schemes had been approved, and ap- 
plications had been received in respect of all of them. The 
number of applications received at Employment Exchanges 
from employers for apprentices was approximately 43,500, while 
the number of applications received from apprentices was about 
49,000. During the same period agreements had been received 
in respect of 42,000 apprentices, and grants had been sanctioned 
for 40,000 apprentices employed by 16,000 employers. 

It 1s announced that applications by ex-Service apprentices 
to come under the scheme must be received at Employment 
Exchanges not later than the 30th inst. Employers who wish 
to bring ex-Service apprentices under this scheme must lodge 
their applications by the same date. Applications received after 
e date cannot be considered. This regulation will not apply 

(1) Apprentices demobilised after July 31st, 1990. In this 
5 applications will be received if made within two months 
of the date of deinobilisation, and special consideration will be 

iven to such cases. (2) Employers who make application to 
bring under the scheme apprentices whose applications are 
lodged at the Employment Exchange not later than the dates 
specified above. 


Appointments Vacant.— Engineer and manager (£450 + 
5 per cent. on the net profit) for the Bacup Corporation electricity 
department; assistant mains engineer (360 taels per month 
tael = 5s. 8d.) for the Shanghai Municipal Council electricity 
department ; assistant electrical engineer, $450 (Straits Settlements 
currenoy) per month, dollar = 2s. 4d., for the Singapore Harbour 
; plumber- -jointer, for the Farnworth U.D.O. Electricity 
Department. See our advertisement pages to-day. 


Workmen’s Holidays.—Sunderland Town Council has 
agreed to the proposal of its skilled workmen who are on strike 
that the question in dispute—whether these men are entitled to an 
annual holiday with pay, the same as other classes of labour whose 
conditions of service are directly settled by the Corporation and not 
by Trade Union conditions - shall be referred to an arbitrator to be 
appointed by the Ministry of Labour under the Industrial Courts 
Act. In the meantime, the men have resumed work. The strike 
of the car-shed men at the tramway depôt over this question has 
lasted nine weeks. 


Fatality —At an inquest held at Stockton-on-Tees, on 
September 6th, on Michael McKenna, aged 49, a mine filler employed 
at the Tees Briage Works, it was stated that deceased was found 
lying on the ground grasping in his left hand a hook with which 
he had been drawing lime from the kiln. One end of the hook 
was resting on a pipe covering an electric cable. Charles Harrison, 
another mine filler, said he tried to knock the hook away, but got 
a shock. When he tried to lift deceased he hadto put him down 
again, as he received another shock. The medical evidence was 
that death was due to asphyxia following electric shock. The 
doctor expressed the opinion that if deceased had died from 
natural causea, he would not have held on to the hook. The Jury 
returned a verdiot of “ Electrocuted whilst following his employ- 
ment." 


INSTITUTION NOTES, 


The Institute of Metals. —At the annual autumn meeting of 
the Institute, held at Barrow-in-Furness, on Wednesday, Mr. H. B. 
Weeks, F.I.C., read a note on Brass Foundry Practice at Messrs. 
Vickers, Ltd., Barrow-in-Furness.” He described the brass foundry 
and the progress that has been made therein during the last 50 
years. He dealt with loose pattern moulding, plate moulding, 
“dry” and “green sand” work, loam moulding, chill moulding, 
and dressing and fettling. including sandblasting. Reference 
was also made to the premium bonus system which is in operation, 

Messrs. T. G. Bamford, M.Sc., and W. E. Ballard, read a paper on 
"The Influence of Gases on High-Grade Brass.” Large-scale 
casting experiments were carried out to determine under what 
thermal conditions of casting the porosity due to gasea could be 
eliminated. Provided the pouring temperature was maintained as 
high as 200°C, above the liquidus porosity due to gases was 
absent, 
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A “Note on a Failure of Manganese Bronze," by Mr. J. H. S. 
Dickenson, related to the examination of a Manganese- Bronze 
end-plate froma turbo-alternator rotor which failed in service. It 
was found that certain fractured. peripheral projections had been 
rendered brittle by the contact of fluid solder which had penetrated 
along the junctions of the crystalline grains. The end plate was 
shown by analysis and micrc-examination to be a typical beta 
brass of simple polyhedral strtcture. Bend tests taken from the 
inner, unaffected, portions showed toughness and ductility whether 
tested at the room temperature or as high as 200° C., but they 
collapsed instantly under small loads, with an intergranular 
fracture and no appreciable distortion, if heated sufficiently to melt 
the point of a stick of soft solder applied to the side in tension. 
No such effect was obtained when solder was melted on the side 
in compression, or when a test piece was soldered on the tension 
side and stressed with the solder in the solid state. It was found 
that there had been local heating in the rotor, and the solder 
appeared to have penetrated while the beta-brass end-plate was 
running under stress. 

An investigation followed to elucidate the conditions under 
which alloys of the Manganese Bronze" type, i.e., beta brasses, 
as well as alpha and mixed brasses, are prejudicially affected by 
contact with fluid solders, the special points on which infor nation 
was required being to ascertain the stress required to produce 
failure, and also to what extent variation in oomposition and 
microstructure affected the result. 

The effect of bringing fusible alloys (melting at 69°5° C. and 
93° C.), soft tin-lead solder, and tin into fluid contact with heated 
and etrees d teat bars of various kinds of brass was ascertained. In 
all cases the result was greatly to reduce the maximum stress and 
cause intergranular fracture, this being by far the most marked in 
the case of beta brasses of simple polyhedral structure, less 80 when 
alpha and beta constituents occur together, and to nothing like 
the same extent in alpha brass with interlocking crystalline graine. 
These differences form a further example to show the danger of 
permitting metallic crystals to develop smooth and regular out- 
lines. It is suggested that further work in this direction may 
throw additional light on the phenomenon of season crackicg. 

In a paper by Messrs. O. F. Hudson, D.Sc., and J. H. Darley, on 
The Constitution and Structure of Certain Tin-Antimony-Copper 
Alloys,” the authors dealt with bearing metals of a particular 
composition (tin, 89 per cent.; antimdny, 87 per cent.; and 
copper, 2°3 per cent.), principally with a view to ascertaining if 
any rules could be formulated connecting easily-recognised varia- 
tions in structure with definite casting conditions. They con- 
sidered that the essential condition for the production of a coarse 
angular type of structure in bearing alloys was undisturbed 
cooling from a particular temperature, and that the casting 
temperature of a white metal bearing should not exceed this 
critical temperature. The critical temperature will depend on the 
composition of the alloy, and in the case of the alloy used in these 
experiments it lay between 300° and 350? C. In other alloys, in 
which solidification begins at higher or lower temperatures, the 
critical temperature will be correspondingly higher or lower, but 
generally the angular type of structure will result when the 
casting temperature is about 50° C. above the temperature at which 
the alloy begins to solidify. 

Union of Engineering and Shipbuilding Draughtsmen.— The 
Halifax branch of the Union visited the Corporation electricity 
works, last week-end, by invitation, and under the guidance, 
of Mr. Rogerson, the manager. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Swansea University College Council has made the following 
appointments :—Professor of Engineering (commencing salary, 
£900 per annum): MR. FREDERICK Bacon, M.A. (Cantab), 
A. M. Inst. C.E., M.I., M.LE.E., Draper's Professor of Engineering at 
University College, Cardiff, Lecturer in Electrical Engineering: 
MR. R. G. Isaacs, B.Sc. (Eng.) (London), A. M. I. E. E., of the 
Swansea Technical College. Assistant Lecturer in Electrical 
Engineering: MR. J. LLOYD Davies, B.Sc., (Eng.) (London), of 
the Swansea Technical College. 

Mr. T. H. DENNIS, M. I. E. E., managing engineer of the Straits 
Trading Co., Ltd., has recently arrived in England from Singapore 
on long leave. 

Mr. W. D. BRASSINJGTON, Motherwell, has been appointed elec- 
trical engineer at Motherwell at a salary of £500. 

Last Friday evening, at Phenix Park Sports Club, Bradford, a 
large gathering of employés of the aircraft department (now being 
olosed down) of the Phawnix (Thornbury) Works of the English 
Electric Co., Ltd., presented a smoking cabinet to Mk. ARTHUR 
Fonp, manager of the metal shop. 

It is etated that, under the age limit (65), MR. Tom MANN is to 
retire in April next from the general secretaryship of the 
Amalgamated Engineering Union. 

Mn. G. CONFORTI, general manager of the Pirelli General Cable 
Works, Southampton, who is leaviny, has been presented by the 
staff with a gold watch, and by the employés witha gold albert. 

The marriage took place at Heddon-on-the- Wall, on September 
ith, of MR. ARTHUR CHARLES RAYMENT, A.M.LE.E., to Miss 
Winifred E. Bolam, 


The Manchester Guardian, on Friday last, stated that on 
Saturday the Chairman of the Manchester Electricity Committee 
(ALDERMAN DAGNALL) and MB. PEARCE would leave Southampton 
in the Aquitania for a tour of the States and Canada. The 
itinerary is a long one, and will include New York, Boston, Pitts- 
fleld, Schenectady, Albany, Philadelphia, Washington, Pittsburg, 
Chicago, Detroit, Buffalo, Niagara, Hamilton, Toronto, and 
Montreal, with several smaller places sandwiched between them. 
Primarily the idea is to investigate the most modern practice in 
regard to the design and operation of large generating stations for 
economical production— points that may be valuable at Barton— 
but the skilled eye will be on the alert for all manner of other 
information. It is hoped, for instance, to gain considerable know- 
ledge about staff organisation, and about modern transmission and 
distribution systems and modern sub-station practice.” 

Nelson Town Council has inoreased the salary of the electrical 
engineer and tramways manager from £601 to 38760, of which 
amount £297 is to be regarded as war bonus, 

Mr. W. H. BLYTHE, research electrical engineer, Brooklands, 
Cheshire, and Mr. JohN H. HAVELOCK, Blackpool, chief instructor 
in engineering, R.A.F., have been appointed travelling teachers in 
mechanical and electrical engineering by the Glamorgan Education 
Committee. s 


Obituary.— Mg. T. J. S. CLEPHAN.—The death took place on 
September 10th of Mr. Thomas James Seddon Clephan, electrician, 
who had since 1873 carried on business at Standishgate, Wigan. 
He was in his 75th year. 

MR. HUGH STEWART, who has died at Boyle, Co. Roecommon, 
introduced electric lighting in that town about 20 years ago, and 
was also responsible for the introduction of elecuic lighting in 
Coalisland, Co. Tyrone. 


-—— — — — 


CITY NOTES. 


Stock Exchange Notices.—The committee has ordered the 
following to be officially quoted:— 

Newcastle-upon-Tyne Electric Supply Co., Ltd.—1,000 5 per 
cent. preference shares (non-cumulative) of £1 each, fully 
paid (Nos. 1,442,952 to 1,443,951). 

Lima Light, Power & Tramways Co.—Profit and loss 
account shows the following results: Tota? profits obtained 
during 1919 £p203,252, less bond service £p52,130, bond amor- 
tisation during 1919 £p48,315, European expenses £p1,644, 
interest and discounts £p3,245, provision for bad and doubtful 
debts £p3,000, leaving a net profit of £p154,918; balance 
brought forward from 1918  £p95,064, makes a total of 
£p249,982. From this the board has made following deduc- 
tions : Dividends distributed on share capital £p107,990, cost of 
stores £pl0,000, cost of extraordinary repairs £pl0, ex- 
penses of bond issue £p16,900, reserve for bad and doubtful 
debts £p10,000, leaving a balance of £p95,091, which amount 
is to be carried forward.—Financier. 

Bruce Peebles & Co., Ltd.—Dividend at the rate of 71 
per cent. per annum, less income tax, on the cumulative 
participating preference shares for the half-year ended June. 

Calcutta Electric Supply Corporation, Ltd.—The number 
of units sold to consumers has been as under:— 


1920. 1919. 
Four weeks ended May th. s .. 8,198,656 2,687,084 
Four weeks ended June 25th.. 85 .. 98,263,077 2,608, 749 
Five weeks ended July 30th .. 8 . . 4,207,636 8,880,058 


Nairobi Electric Power & Lighting Co., Ltd.—Interim 
dividend at the rate of 4 per cent., less tax, for the year. 


Spain.—The total receipts of the Compañia Sevillana de 
Electricidad during the past financial year, including those 
derived from the Elzetricas de Jerez, amounted to 6,508,109 
pesetas. These figures show a considerable increase, while 
expenses diminished to 4,124,382. pesetas. The net profits 
totalled 1,108,457 pesetas, and a dividend of 5 per cent. has 
been declared.— Reuter's Trade Service, Madrid. 


Prospectus.—Major. & Co., Ltd.—The list is to close on 
Monday next in an issue of 100,000 84 per cent. cumulative 
preference shares, and 60,000 ordinary shares, all of £1 each, 
at par. The proceeds will be used to pay off existing loans 
and provide funds for the completion of extensions now in 
hand and for further working capital. 


Eastern Telegraph Co., Ltd.—Dividend at the rate of 31 
per cent. per annum, less tax, for the quarter, on the pre- 
ference stock, and a second quarterly dividend of 93 per cent. 
on the ordinary stock, free of tax. 

Manila Electric Railroad & Traction Corporation.—Divi. 
dend of 14 per cent. on the common capital stock for the 
quarter ended September. 

Madras Electric Tramwavs (1904), Ltd.—Interim divi- 
dends 6 per cent. per annum, less tax, on the preference 
and 8 per cent. per annum, free of tax, on the ordinary. 

Globe Telegraph & Trust Co., Ltd.—Quarterly interim 
dividend of 3s. per share on the preference shares, less tax, 
and 5s. per share on the ordinary, tax already deducted. 

Mackay Companies.—Quarterly dividends of 1 per cent. 
on preferred and 1j per cent. on common stock. 


British Insulated & Helsby Cables, Ltd.—Dividend 94. 
per share, less tax. ' s 
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Calgary Power Co.—The gross revenue for 1919 was 
$296,564, against $275,864 for 1918. Operating expenses, bond 
interest and other charges properly payable out of revenue 
absorbed $206,835, leaving a net profit of $89,729, as against 
$82,490. The net profit has been carried to surplus account. 
After appropriating $50,000 for depreciation and bond discount 
the balance remaining at the credit of that account and carried 
forward to 1920 was $181,167. The net earnings for the past 
vear were the largest in the history of the company, but they 
do not, in the opinion of the directors, warrant the payment 
. of a dividend.—l'inancial Times. 


The A.E.G.—An extraordinary general meeting of the 
Allgemeine  Elektricitats Gesellschaft on September llth 
sanctioned the increase of its capital to 550,000,000 marks by 
the issue of 175,000,000 marks worth of preference shares im- 
„ and an additional 75,000,000 marks worth later.— 
Reuter. 

Claud Hamilton, Ltd.—Dividend and bonus 15 per cent., 
bo: xU £14,082 is carried forward (subject to excess profits 
duty). 


Western Telegraph Co., Ltd.—Dividend of 7s. per share, 
making a total of 10 per cent., free of tax, for the year 
ended June, 1920. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


FOLLOWING upon the brightness shown by the Stock Ex- 
change markets since we last wrote here, a very dillerent set 
of conditions has developed. At the beginning of this week, 
the investing public began to press industrials for sale—pos- 
sibly in a fashion rather unreasoning. The effect was seen 
in a fairly general fall, and the weakness spread over wide 
areas of securities. British Governinent stocks gave way on 
the assumption that in the event of a strike in the ‘Triple 
Alliance, there might be substantial sales from the Trades 
Unions, for distribution of the cash as strike pay. But the 
truth of the matter demands no profound search, for it is 
obvious enough that with a national crisjs in the air, people 
would rather keep their money in the banks than invest it in 
stocks and shares. 

Amidst the heaviness in most departments, there are several 
notable exceptions, of which Mexicans and dollar stocks of all 
kinds are the chief. The advances in Mexican securities are 
connected, of course, with the election of the wealthy and 
powerful General Obregon as President. Prices have risen 
from 3 to 5 points in the Utility issues. Of those not quoted 
in our lists, Pachuca Fives have improved to 453, and Mexican 
Electric Light 5 per cent. bonds to 46}. Singularly, Monterey 
Fives eased off to 294, after being higher. 

Interest payments on most of these Mexican Utility bonds 
have been suspended for something like six years, and it be- 
comes a lively question as to how the arrears can be dealt 
with. The preferred stock of the Mexican Light & Power Co. 
is cumulative, and, baving received nothing for seven years, 
the stockholders are entitled, on this alone, to 49 per cent. at 
simple interest. Payment in cash of these outstanding debts 
sounds: a Utopian idea, but of course the back-interest has 
to be arranged in some shape or form, and already rumour is 
busy with talk of funding schemes. These would provide—if 
carried out on conventional lines—for payment of arrears to 
be made in scrip, or bonds, that would themselves become re- 
deemable in cash at some future date. ‘The mere discussion 
of such a thing may savour of prematurely intelligent antici- 
pation, but in a new Mexico, where peace shall supersede 
scven years of chaos, such matters are bound to be amongst 
the earliest subjects for settlement if more foreign money 1 
to be tempted into the country. í 

Rises in the“ dollar securities ” continue apace. Shawini- 
gan Water is up to 1863, with business recorded at this price. 
West Kootenay Power & Light Sixes marked as high as 110}. 
Havana Electric Tramways 5 per cent. have improved to what 
looks to be the fancy figure of 112}. Sao Paulo Tramways 
Fives have risen to 92}. They are redeemable in 1929. The 
company’s à per cent. consolidated debenture stock stands at 


The London lighting list is no exception to the heaviness 
elsewhere—a heaviness which, by the way, was inclined to lift 
a trifle at the close of business this (Tuesday) evening. Of 
course, it would be nothing short of a miracle were prices of 
electricity supply shares to display any firmness in the face 
of the lock-out on the employers’ part, and the threatened 
retaliation by the men. Chelseas and Metropolitans are both 
À lower. The latter changed hands the other day as low as 
50s., which is half their nominal value. Amongst the dollar 
securities, Consolidated Gas & Electric of Baltimore shares 
are 6 higher at 131}, the bonds being advanced 3 points to 
1063. It may be of interest to observe that in quoting such 
dollar stocks ez dividend, the Stock Exchange calculates the 
dollar as worth about 5a, Gd. at the present time. 

Metropolitans and Underground income bonds are both bet- 
ter, on anticipation of the benefit which will accrue to the 
companies throngh the raising of faves which is to come into 
force at the end of next week. The ‘bus fares are also to be 
increased, which will, of course, have a beneficial effet upon 


takings of the group at large. As it has been so often pointed 
out, the tubes and ‘buses carry such vast numbers of passen- 
gers nowadays that the addition of a very little extra cost per 
passenger may make all the difference between the companies 
running at a loss and at a substantial profit. Underground 
income bonds have recovered to 573, and in them there is 
probably more scope for improvement than in any other stocks 
of the Underground companies. Amongst the foreign trac- 
tion issue, little change has occurred. Bombay preference hold 
their recent rise at 131. Brazilian Tractions are a rather un- 
steady market, while in Anglo-Argentines there is nothing 
doing. 

Anglo-American Telegraphs are easier again, but the Eastern 
group holds its prices. "Various of the dollar securities in the 
telephone and telegraph list are better. Marconis went back 
to 2 11/16, influenced chiefly by the prevailing dulness round 
the House in consequence of the coal position. In the tele- 
graph manufacturing shares, Henley preference at 33 show 
a fall of 2s. Gd. Siemens are a little better at 94s. 6d. Of the 
others in this market, Edisons are steady at 90s. General 
Electric ordinary receded to 97s. 6d., Babcock & Wilcox to 
2 5/16. Armament shares have been pressed for sale, more 
especially Vickers, where some of the larger holders in the 
North of England have heen rather fidgetty since the passing 
of the interim dividend. Rubber shares are dull, in conse- 
quence of the flatness of raw rubber at a shade below Is. 8d. 
per lb. The prophets are agreed that there is every reason to 
look for a material rise in the price of the produce, and that 
conditions point to the present price being unduly depressed., 
some declaring it to be purely artificial. The only thing which 
declines to respond to the unanimous consensus of opinion 
that rubber is too cheap, is the price of rubber itself. 


SHARE LIST OF ELEOTRIOAL OOMPANIES, 


Home ELECTRICITY COMPANIBS, 


Dividend Price 

— — p. 14, Yield 
Brompton Ordinary.. ee »e 8 13 6ixd — £9 19 0 
Uharing Cross Ordinary .. oo 4 7 — 1016 6 
do. do. do Pret... 43 44 9 — 8 8 8 
OChelsea.. ee ee ee ee B 4 3 — à 7 12 5 
SM of London oo ee ee 8 10 1 = 8 17 10 
o. do. 6 per cent. Pret... 6 6 17 — 6 17 2 
Oounty of London ss "n 7 8 7 — 10 9 10 
do do. 6 per oent, Pref, 6 6 E — * 80 
Wenzlne^^n Ordinary T 6 7 B — 9 0 6 
London E eotrioo E ee Nil 23 1 — 6 0 0 
do. do. 8 percent. Pret... 6 6 8 — 10 0 0 
Metropolitan.. " vs „ 5 6 98 — $ 118 6 
do. 44 per cent. Pref, .. 44 4% 24 — 8 0 0 
St. Jam s' ani Pall Mall .. ee 10 13 S — 9139 
South London n e ss b 6 9 — 919 0 
South Matropolitan Pref... .. 7 7 17% - 848 
Westminster Ordinary  .. ee 8 10 6 — 10 0 0 

TRLEGRAPHS AND TELEPHORES, 

Anglo-Am. Tel, Pref, oe T 6 6 783 —1 J 12 10 
do. Def, eo ee 88/6 là 17 = i B 18 10 
Chile Telephone ee eo ee 8 6 b — 2 +6 4 4 
Cuba Rub, Ord. ee ee ee 7 3 7 — *9 6 8 
Eastern Extension oo ee ee 8 10 1 — +6 14 4 
Eastern Tel. Ord. ee eo ee 8 10 14 — N 14 4 
Globe Tel. and T, Ord. ec eo 8 10 14 — be | 14 4 
do. do. Pref, ee ee 6 6 — q 2 
Great Northern Tel, ee ee 99 29 70 — 11 0 0 
Indo F'nropean e? eo eo 18 10 B0 -— 8 6 8 
Marconi "P oe ee ee 95 95 212 -— 16 6 2 
Oriental Telephone Ord. ee ee 10 12 94 — *4 16 0 
United R. Plate Tel. ee ee 8 8 6g — s 1 0 

West India and Panama .. ee 1/8 Nil ¢ — Nil 
Western Telegraph.. oe T 8 10 144 — ll 4 

Homs Ralts, 

Central London Ord. Assented .. 4 4 4lÀxd — 9 12 10 
Metropolitan .. sa 92 e 1 1} 2) +È e 5 0 
do. Distric P .. Nil Nil 15 — Nil 

Underaround Elec trio Ordinary. Nil Nil 18 — Nil 
do. do, A oe «Nil Nil 6/- — Nil 
do, do, Income .. 5 4 573 +1 — 

Foreion Trams, &0, 

Arg'o-Arg. Trame First Pref, .. Nil 58 8} em 8 9 2 

do. do. 2nd Pref, ee Nil Nil Bi — Nil 
Go do. 6 Deb. P b b 57 — 812 6 

Brazil Tractions  .. dk ee Nil Nil 41 — Nil 

Bombay Electric Pref.  .. m 6 0 1A} — 410 7 

British Columbia Elec. Rly. Pfee. b 6 524 — 9 10 6 
do. do. Preferrred 93 6 4 — 7 4 4 
do. do,  Deferred Nil 8 48 — 7 4 4 
do. do. Deb. ee 43 d 65 — q 14 q 

Mexico Trame65 percent. Bonds.. Nil Nil 45 +3 Nil 
do. 6 per cent. Bonds. Nil Nil 35 +5 Nil 

Mexican Light Common .. . Nil Nil 16 +8 Nil 
do. Pref, "A . Nil Nil 274 +4 Wil 
do, Ist Bonds. . Nil NII 67 +4 Nil 

MANUFACTURING COMPANIES. 

Babcock & Wilcox .. ee . 15 15 ?,. — 10 *6 9 10 

British Aluminium Ord. eec ee 10 10 ] 13 — 10 0 0 

British Insulated Ord. .. oo 1I} 15 EFI — 8 6 6 

Callenders oe eo ee oe 25 15 13 = 118 6 

7 Pref. ee ee ee 68 63 18/- — 7 4 5 
Castner. Kellner "T s ee 20 17 B — 5 19 4 
EFdison-Bwan, A <n „ 10 10 11 — 100 Q 
do. do. b per cent. Deb. 6 b 784 — 6 6 9 
HDleotrio Construction vie .. 10 10 )8/3 — 10 19 2 
Gen. Elec. Pref, ee oe ee 64 64 18/6 — 7 0 5 
do, Ord. ee oe ee 10 10 12 = Ud. 17 5 7 
Henley ee oe ee ee ee 9f 15 12 — 8 11 6 
do. 44 Pref.. ee oe ee 44 43 Sk — à 7 4 n 

India-Rubber.. " eo oe 10 10 1} — 9 0 0 

Met.-Vickera Pref, .. ee oP — 8 2h -= 76 2 

Biemens Ord... ee oe ee 10 10 24/6 4 €d. *8 B 8 

Telegraph Con. eo: ee ee 20 20 90 -— *6 0 Q 


* Dividends paid free of Income Tar, 
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THE BRITISH ASSOCIATION.—IV. 


The Testing of Materials at High Temperatures. 
By Pror. F. C. Lra. (Abstract.) 
Section G.—Enginecring. 


EXPERIMENTS on metals carried out by the author at Bir- 
mingham have included, inter alia, tensile tests, and hardness 
tests at temperatures varying from U deg. C. to 900 deg. C. 
in the former case and to 200:deg. C. in the latter. From the 
tensile tests have been obtained :— i 

1. The breaking strength. 

2. The elastic limit. 

3. The yield point (when possible). 
_ 4. The modulus of elasticity. 

5. Elongation per cent. 


The tests have been carried out in electrically-heated furnaces. 
One furnace used hus a porcelain tube 24 in. diameter, 24 in. 
long, wound with a platinum strip. Such furnaces are expen- 
sive, and satisfactory porcelain tubes are not easy to get. ‘I'he 
one mostly used consists of a steel tube 4 in. outside diameter, 
à in. thick, wound non-inductively with nichrome wire. This 
1s insulated from the steel tube by strips of uralite laid along 
the tube. The whole is encased in asbestos wool, and a 
covering tube of tin, which is again covered with asbestos 
cloth. ‘Two circular plates held together. by four bolts, and 
to which the terminals, suitably insulated, are connected, com- 
plete the ends of the furnace. No trouble has been ex- 
perienced with these furnaces even when working with 
temperatures well over 700 deg. C. For the hardness tests the 
furnace shown in fig. 1 was constructed. This is very similar 
in construction to the furnace just described except that at 
one end it has a heavy anvil and at the other end a guide 
for the plunger. When being used on the Brinell machine, 
the anvil is insulated by asbestos. A standard steel ball 10 mm. 
in diameter is attached to the plunger. A small transverse 
tube pierces the cylinders of the furnace to allow the thermo- 
couples to enter the furnace conveniently. Temperatures were 
generally measured by iron-constantan or copper-constantan 
thermo-couples. 

Aluminium Alloys.—The use of aluminium alloys for parts 
of motor car and aeroplane engines has made it necessary to 
inquire carefully into the effect of temperature on such alloys. 
Copper, manganese, nickel, and magnesium have a consider- 
able effect in hardening aluminium alloys, and increasing their 
strength at temperatures above 150 deg. The high percentage 
zinc alloys diminish in hardness so rapidly that they are not 
of much use for pistons. Alloys that maintain a hardness 
number of, say, 28 at 300 deg. C. appear to be quite suitable 
for pistons and have given good results in flight. 

Alloys containing from 8 to 12 per cent. of copper should 
give this hardness number, and those containing lower per- 
centages of copper with nickel and magnesium, or iron and 
magnesium give much higher hardness numbers at this tem- 
perature. They are, however, much more troublesome in the 
foundry. At the temperature of 300 deg. the hardness is 
practically independent of whether the alloy has been sand or 
chill cast. 

Steel and Reinforced Concrete.—The importance of studying 
the effects of temperature on materials becomes significant in 
connection with the attempts made to construct fireproof 
buildings. 

Results obtained from tests of mild steel, which had actually 
been supplied for reinforced concrete, show that the breaking 
‘strength at zero degrees Centigrade was 30 tons per sq. in. 
The maximum strength was obtained at about 235 deg. C. 
No attempt was made to determine this actual temperature 
with very great precision, but.from other experiments on 
quenched and tempered steels containing from 0.48 per cent. 
carbon to 1.2 per cent. carbon there seems every indication 
that at about this temperature a * peculiar " point occurs on 
the curve of breaking strength. 

At temperatures beyond 300 deg. C. the strength diminishes 
very rapidlv, and at a temperature, from 615 deg. to 610 deg. 
C. the breaking strength is less than 7 tons per sq. in. The 
actual temperature at which the fracture takes place at this 
stress depends upon a time factor of heating and loading. 

The breaking strength of the steel reaches the design work- 
ing stress of 7 tons per sq. in. at a temperature very little 
more than 600 deg. C., and there seenis no doubt that if 
the beams and slabs are fully loaded failure is bound to take 
place when the steel reaches a temperature approximating 
to 650 deg. C. This, then, is a fundamental fact of import- 
ance in considering this question of fire-proofing. If the 
concrete covering 18 too thin, or if it cracks and fritters under 
the temperature to which it 18 exposed, then the steel must 
quickly reach the dangerous temperature. On the other 
hand, if the steel can be kept below this dangerons tempera- 
ture for a certain length of time, during which the worst 
part of the fire may have spent itself, then the building is 
likely to survive. 

None of the tested alloys. even at ordinary temperatures, 
show any very definite yield until long after the elastic limit 
of the material has been passed. In fact, of nearly all the 
alloys, it can be said that yield point as usually understood 


has no real meaning. The effect of temperature on the elastic 
modulus and on the form of the stress-strain curve is very 
noticeable, and in some cases may be more important than 
the effect on the ultimate strength. For example, the strength 
of manganese bronze is reduced from 32.5 tons per sq. in. at 
ordinary temperatures to 12.6 per sq. in. at 350 deg. O. while 
its elastic limit is reduced from 6.3 tons per sq. in. to less 
than 0.4 ton per sq. in. Permanent set begins to take place 
even at very small loads, and at a very low stress creep with 
time is noticeable. The following particulars are of interest :— 


DELTA METAL. 


Temperature. Ultimate strength. Modulus of elasticity. 
Tons per sq. in. Tons per sq. in. 


Elastic limit. 
Tons per aq. in. 


15 32°65 6'890 - 4'6 
250 28˙0 6˙290 2˙8 
350 18˙6 3 870 O'S 
450 152 No definite value less than 02 


Ultimate Strength and Hardness.—The author thinks he 
may claim to have been the first to determine the hardness 
numbers of metals at high temperatures. The furnace shown 
in fig. 1 has been used in these determinations. 

The results obtained are of very considerable interest in 
connection with nearly all the alloys. Alloys of copper and 
nickel maintain their hardness to a temperature of 450 deg. 
in a remarkable manner, while nearly all the ordinary copper 
alloys diminish very rapidly in hardness at temperatures 
beyond 250 deg. C. Nickel steel maintains its hardness better 
than all the alloys except the two mentioned. 

There is a striking similarity between the curves in all 
cases. For monel metal, strength, elastic limjt and modulus 
of elasticity are, exactly like the hardness, affected to a much 
less degree by temperature than the same quantities for the 
other copper alloys. 

At 500 deg. C. its breaking strength, elastic limit and 
modulus of elasticity are all more than 80 per cent, of the 


: H Asbestos 
u 


Vic. 1.—Smatt ELECTRIC FURNACE. 


same quantities at ordinary temperatures. Both hardness 
and breaking strength are maintained by nicro- copper, which 
contains only 2 per cent. of nickel. 

The remainder of the paper is devoted to a record of similar 
tests carried out on blocks and cylinders of concrete and 
cement. The questions presenting themselves are: — 

Is it possible to obtain a covering for beams, slabs, and 
columns that will not readily crack, and is such a bad con- 
ductor that it will prevent the steel and concrete from reaching 
dangerous temperatures? If not, can other means be found 
for keeping the reinforcement cool in case of fire? These 
questions Have not been answered, and probably the answer, 
if found at all, will only be found after considerable research. 
The final answer will not be found in the engineering labora- 
tory, but as in other engineering problems, a good deal of light 
can be thrown upon this one by small seale laboratory experi- 
ments. As far as the steel is concerned, the tests detailed 
clearly indicate that its temperature must be kept below 
650 deg. C. If some of the alloy steels ever become cheap 
enough and can be used for reinforced concrete, slightly 
higher temperatures may be allowable without risk of failure, 
but then advantage could not be taken of the high breaking 
strength of these alloys at ordinary temperatures if the failing 
stress under temperature is still to be 7 tons per sq. in. 


The Efficiency of Transmitting Aerials and the Power 
Required for Long-distance Transmission. 


By Pror. G. W. O. Howe, D.Sc. (Abstract.) 
Section G.—Ingineering. __ 
Or the total power supplied to the aerial of a transmitting 
station a portion is dissipated in the resistance of the wires 
constituting the aerial, tuning coils, secondary winding of the 
oscillation transformer, and earth or counterpoise wires, a 
portion is dissipated in imperfect dielectrics situated in the 


Sa RT EE Ea EE EERIE ET TST LETTE — —— ET ETD TIT EIR c ON EEE AGILE CUN —.—.———̃ — 


878 THE ELECTRICAL REVIEW. [Vol. 87. No. 2,234, Surrmunzn 17, 1920, 


electric field, such as wooden masts, buildings, soil, &c., and 
a portion is radiated. The resistance of wires can be cal- 
culated with considerable accuracy, and losses due to radiation 
can also be computed, but it is very difficult to form even a 
rough estimate of the dielectric losses. Radiation resistance 
is inversely proportional to the square of the wave-length. 
With regard to the dielectric losses it is known that the power- 
factor of a condenser is approximately independent of the fre- 
quency. Hence the product of the square of the R.M.S. cur- 
rent, and dielectric resistance bears a fixed ratio to the product 
of the R.M.Ss. current and the aerial voltage. Dielectric resist- 
ance is therefore inversely proportional to the frequency or 
directly proportional to the wave-length. ‘The resistance of the 
wires can be made small, and it is less dependent on the 
frequency than the radiation and dielectric losses. If the 
wave-length were increased by inserting additional turns in the 
inductance, the conductor resistance would thereby tend to 
increase, but this would be counteracted to some extent, if 
not entirely, by reduced skin-effect. The total resistance 18 a 
minimum (Rm) for that wave-length (Lm), at which the 
dielectric losses are twice the radiated power. From the 
observed values of the total etfective resistance of the aerial at 
three different wave-lengths it should be possible to deter- 
mine the three component resistances, but the measurements 
would have to be made with special care to give accurate 
values. If it be assumed that the resistance of the wires be 
negligibly small, the radiation resistance is a third of the 
measured total resistance, and the effective height may be 
caleulated, taking certain assumptions into account. 

A formula thus arrived at has been applied to data given 
in Bulletin No. 9 of the U.S. Bureau of Standards, with the 
following results :— 


- 


n | Capacity; Effeo- 
Aerial. ae A 10-* Parn m Rin tive 
'| farads. : Height. 
— mee ̃ 


Bureau of Standards, ö 

harp . ; .| 4276 1:26 54˙8 700 | 15 | 343 
Signal Corps. flat top | 4115 171 346° 1.300 [ 67 | 48» 
Capitol, flat top 85 2°32 44°25 1,000 | 70 | 330 
Navy Yard, harp 518 0˙73 SES | 90 | SO | 294 
U.S. S. Maine, flat top| 329 1:25 384 SOO | 225| 174 
U.S. S. Massachuxetis, | 

flat top . ; 344 110 39 1,000] 275| 241 


137) 
9˙4 5 7,000 
183) l1 107 


Arlington, sloping top — 
i 


The wire resistance, although assumed to be negligible in 
these calculations, is not so, but in the absence of further data 
it can only be said that the actual values of the effective 
heights must be less than these calculated values, and in some 
cases probably very much less. It has been stated that the 
Arlington antenna has an ellective height of 137 metres, but 
how this was determined is not known; the above calculation 
indicates a much smaller value. It should be pointed out that 
this aerial is supported by three steel towers in which currents 
will flow in opposition to that in the vertical portion of the 
aerial, thus reducing the radiated power for a given aerial cur- 
rent and lowering, therefore, the elfective height. Insulating 
the feet of the towers may reduce these currents to some 
extent, at the expense, however, of additional dielectric losses 
in the neighbourhood of the feet of the towers. The San 
Paolo aerial at Rome is supported by three wooden lattice 
towers 218 metres high, and itis stated that it has a minimum 
resistance of 3.25 ohms at a wave-length of 7,000 metres. 
Reception tests on a calibrated frame aerial indicate an effec- 
tive height of 138 metres. Neglecting the wire resistance, the 
formula used above gives an effective height of 183 metres. 
To obtain 138 metres one must assume the conductor resistance 
to be 1.4 ohms. This is an unprobably high value, and tends 
to confirm the doubt expressed in a paper read before the 
Institute of Radio Engineers as to the accuracy of the 
measured resistances with undamped waves. 

It is evidently desirable that very accurate measurements 
should be made of the total effective resistance at various 
wave-lengths of different. types of aerials making allowance 
for the high-frequency resistance of the aerial, tuning coils, 
and earth wires, or counterpoise. By making such measure- 
ments on aerials with steel masts and wooden masts, with 
earthing wires and insulated counterpoises, much valuable in- 
formation would be gained as to the magnitude of the losses 
and as to the use or misuse of every kilowatt generated. With 
the limitations at present imposed by the stage of development 
reached in the construction of large thermionic valves, the 
last-named consideration is one of the greatest importance. 

From the effective height, the root-mean-square current, and 
the wave-length. the radiated power can be calculated, and 
the ratio of this to the total power supplied to the transmitting 
aerial may be called the etlicieney of the aerial. By inserting 
this ratio in a formula the total power required to produce a 
given received current in an aerial can be calculated. Fur- 
ther formule are given in the paper to show the further 
relationship of aerial efficiency to other factors, and figures 
are given to show that if a warship, with an aerial for which 
the wave-length at which the dielectric losses are twice the 
radiated power is 1,000 metres, transmits at a wave-length of 


2 


3.000 metres, less than 2 per cent. of the energy actually 
supplied to the aerial is radiated, the remaining 98 per cent. 
being dissipated in aerial losses. At a wave-length of 1,000 
metres 30 per cent. may be radiated. Several tables showing 
the power required for various transmission distances are in. 
cluded in the paper, but it is explained that the figures are 
based upon the Austin-Cohen exponential factor, which is of 


.uncertain application for distances greater than about 5,000 


kilometres, and for wave-lengths exceeding about 10 kilo- 
metres. The tables and curves bring out clearly the enormous 
saving of power which can be obtained by using aerials with 
such small dielectric losses that the minimum total effective 
resistance is reached at long wave-lengths. For a given aerial 
there is always a wave-length at which the power necessary 
for a given distance is a minimum. At longer wave-lengths 
the inefficiency of the aerial more than counteracts the im- 
proved transmission. . 


Next Year's Meeting. 


The next meeting of the Association will be held at Edin- 
burgh, from September 7th to 14th. The president will be 
Sir T. E. Thorpe, Emeritus Professor of General Chemistry 
of the Imperial College of Science and Technology, South 
Kensington. Professors H. H. Turner and J. L. Myres, both 
of Oxford, have been reappointed general secretaries, and Sir 
Charles Parsons succeeds the late Lord Rayleigh as treasurer. 

In 1922 the Association will meet in Hull. 


ELECTRICITY SUPPLY LEGISLATION IN 
HOLLAND. 


THE long-expected Government Bill for dealing with the elec- 
tricity supply question in. Holland has now been introduced 
in the Second Chamber of the States General by the Minister 
for Publie Works. It is bused mainly upon the suggestions of 
the Commission which inquired into the problem and presented 
a report in April, 1919, which proposes the creation of a semi- 
State undertaking for bulk production, and brings into exist- 
ence an Electricity Council as an advisory organisation. The 
first article of the Bill, which is entitled The Electricity 
Supply of the Country," provides for the formation of a joint 
stock company under the title of the Netherlands Electricity 
Works for the establishment and carrying on of equipment 
and works for the production of electricity which is to be 
rendered available to other parties, its transmission by means 


of primary high pressure conductors, and its transformation 


in sub-stations which are directly connected with the primary 
network. In special cases, however, the company is em- 
powered to undertake the installation and operation of works 
for the distribution or supply of electricity. Shareholders in 
the company can only be (1) the State, (2) the provinces, or 
in place of these, companies whose object is to supply elec- 
tricity and in which the preponderating influence is held by 
the provinces or the communal authorities, (3) the communal 
authorities, and (4) any trade which is indicated or permitted 
by the Crown. After hearing the Electricity Council, the 
Minister for Public Works will determine what high pressure 
conductors must be considered as primaries in the sense of 
this article. : 
It may be remembered that the Electricity Commission 
reported in favour of the whole production in general being 
entrusted to the State, but the Minister gives his preference 
to a central corporation for this purpose. The Commission 
also expressed the opinion that it would not be necessary 
by prohibition conditions to prevent parties other than the 
State from taking in hand production, transmission, and 
transformation in so far as these operations did not take 
place for their own use, but the Bill submits that the re- 
quisite unity in supply would not be obtained if the supply 
were left entirely free by the Government, and for this reason 
prohibition conditions are included with regard to the establish- 
ment and operation of equipment and works. as propose 
in the first article, by other parties than the State and the 
holder of the concession, that is, the company. As the pro- 
vinces for a considerable part will be dependent upon the 
company for the supply of energy, it is assumed that they 
will duly appreciate taking up a participation in the company 
because only in this way will they be able to obtain a joint 
right of determination in the management of the company, 
and in this manner, in the opinion of the Minister, the 
strongest argument brought forward by the Commission in 
favour of direct State working is deprived of its force. . 
It is considered that the composition of the shareholders in 
the company is such as in general will ensure that solely the 
publie interests will be served by the company. The statutes 
will be drawn so that the State will have a majority of the 
shares, and thus possess a dominating influence in the com- 
pany, upon which a concession must be conferred in order 
that it may properly discharge its duties. Conditions in the 
concession are to be included in the spirit of those which have 
already been granted to provinces and provincial companies, 
unless the close relations between the State and the company 
render necessary the adoption of conditions which deviate 
from the former. At the same time the Bill makes provision 
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for State working, if thought advisable, at some future period. 
Thus it is stipulated that if the Government thinks it will at 
any time itself directly take in hand the supplv of electricity 
for which a concession is given, the necessary authority 
for this purpose will be found both in the terms of the con- 
cession and the statutes of the company. . 

It would so far appear as if the concessionnaire company is 
to possess a monopoly of bulk production for supply to dis- 
tributing companies. This is, however, not necessarily the 
case. In this respect the Bill states that the concentration of 
the production of electricitv, taking into consideration the 
large expenditure involved at the beginning, will only be 
able to be proceeded with in a gradual manner, and thus 
various parts of the country will remain outside the efforts 
of the company in the early stages of its existence. This 
being the case, it is obvious that the parts of the country 
which will derive no advantage from the system will also, 
in general, not experience any disadvantage if the under- 
takings which have already embarked upon the supply of 
electricity or which will take it in hand, are restricted in 
their freedom of movement no more than is completely neces- 
sary.. As a consequence, the Bill empowers the Crown to 


grant concessions to parties other than the company for the 
erection of equipinent and works as previously mentioned, 
and to exempt them = from the conditions concerning the 
prohibition of such works. 

The Bill provides for State participation in the company up 
to a maximum of 10,000,000 fl. (£533,000), and the existing 
State supply works are also to be incorporated in the com- 
pany. The concessions already in existence will continue in 
force when the proposed law comes into operation, but from 
that time forward the threat of confiscation will hang over 
the generating stations, transmission lines, and sub-stations 
erected on the basis of such concessions. It is stated, for 
instance, that from the moment when the law  be- 
comes operative the Crown will be able, after hearing the 
Electricity Council, to withdraw the concessions in so far 
as concerns only the equipment and works referred to in the 
first article, thus leaving the existing companies in the 
position of mere distributors, dependent upon the semi-State 
company. One-third of the directors of the latter will have 
a seat on the Electricity Council, whose object is to advise 
the Minister of Publie Works on all matters regarding the 
supply of electricity. 


MODERN MARINE PROBLEMS. 


By C. V. DRYSDALE, O.B.E., D.Sc., M. I. E. E. 


(Abstract of the Eleventh Kelvin Lecture delivered before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


Tue Council of the Institution has decided that the time has 
now come for the Kelvin Lecture to embrace other fields than 
those of Lord Kelvin's personal activities. The lecture deals 
with the scientific investigations carried out in marine pro- 
blems during and after the war by the Admiralty at its various 
experimental stations. Apart from the interest and import- 
ance of the subject there is a fitness in coupling it with the 
name of: Lord Kelvin, who did so much for the submarine 
telegraph and for navigation. 

The late war confronted this country with problems: of the 
gravest character for which it was little prepared, and the 
vital necessity for enlisting the highest scientific talent of 
the nation in attempting to solve them was soon realised. 
The Institution co-operated enthusiastically in these efforts, 
both by the formation of its Anti-submarine Committee, and 
by the great personal service of many of its members in actual 
experimental work in the Admiralty stations and elsewhere. 

During the latter part of the war there existed an eflicient 
mobilisation of the scientific talent of the nation unique in 
the history of this country, and rapid advances were being 


made. Had this scientific force got into its stride in the early. 


days, the history of the anti-submarine war at least might 
have been very different. 

What we are fundamentally concerned with is the genera- 
tion, propagation, and reception of impulses or disturbances 
through the sea, which may be either mechanical or acoustic, 
electrical, magnetic, electromagnetic, thermal, optical, chemi- 
cal, or possibly radiant in character. 

The sea, as being a greatly extended medium of high den- 
sity and elasticity, affords excellent propagation of mechanical 
or acoustic impulses, but its relatively high conductivity due 
to its sulinity offers a formidable obstacle to the transmission 
of all electromagnetic disturbances, except those of the lowest 
frequency. At the ordinary supply of frequency of 50 cycles 
per second about 94 per cent. the amplitude is probably 
absorbed in 100 metres. Optical, thermal, and other forms of 
radiation are rapidly absorbed by it, and chemical action is 
obviously local and rapidly diffused, so that the problem of 
detecting the presence of a noiseless submerged body is of a 
most difficult. character. 

The difficulty is greatly enhanced by the existence of dis- 
turbances which may easily mask the impulses it is desired 
to detect. As we are mostly concerned with objects within 
a few hundred feet of the surface, the reflections which take 
place owing to the great difference in the mechanical and 
electrical properties of the sea and the air frequently give 
rise to embarrassing interference phenomena, which are fur- 
ther complicated by surface waves; the same trouble is pro- 
duced to a lesser extent by reflections from the bottom or 
from rocks in shallow water. Added to these disturbances are 
water noises caused by the waves and by the motion. of an 
observing ship, or the noises caused by its machinery of 
propulsion, &c., as well as * earth currents’ and magnetic 
storms. 

In consequence of these disturbances, almost all our energies 
have to be devoted to the study and elimination of the dis- 
turbances, or to methods of discriminating between the source 
and the disturbances. 

Enough has been said to show that a new chapter in science 
has to be written on ‘ The Physics of the Sea," nnd that 
we have to go to school again and imagine ourselves living 
in à conducting or semiconducting lamina which is almost 
opaque to the majority of disturbances, acting on electro- 
magnetic waves as tar does to ripples, so that they are ab- 
sorbed in a few ~wave-lengths. 


It is to be regretted that many of the most interesting and 
ellective devices cannot be described for obvious reasons. 


I. DETECTION. 


In spite of the number of phenomena theoretically available, 
the practical range of detecting. devices 1s narrowed down to 
a comparatively few phenomena and modes of application. 

lig. 1 shows three forms of hydrophone which have proved 
of considerable service. In the first, A, à heavy circular metal 
case is provided with a diaphragm on one side, to the centre 
of which is attached an ordinary button granular microphone. 
This is a fairly sensitive and effective hydrophone, and has 
been in continuous service. The determination of direction 
is as important as the actual detection, and fig. 1 (B) is one 
of the best forms of directional hydrophone. It consists of 
a thin metal diaphragm about 4 in. diameter supported in 
a heavy lenticular-shaped ring so that the water is on both 
sides of it. At the centre of this diaphragm a simple granular 
microphone is fixed iu a watertight capsule. When the sound 
waves strike the diaphragm nearly normally the hydrophone 
has its maximum. sensitiveness, but when they are edge on, 
they act equally and oppositely on the two sides of the 
diaphragin, so that the effect is neutralised and no sound 
is heard. The positions of minima are very sharp and well 
defined. 

The variation of intensity 1s approximately represented by 
the polar curve, which shows à minimum when either edge 
is towards the source. On this account this portable direc- 
tional hydrophone is called bi-directional. Its sensitiveness is 
only about one-fourth of that of the non-directional form, 
but it has proved of great value. 

By fitting a © batle " plate, supported a few inches away 
from one face of the diaphragm as in fig. 1 (0), the sound is 
virtually shielded from that face, and a single maximum can 
he observed when the other face is turned to the source. This 
gives a uni-directional hydrophone, but its directional pro- 

erties are inferior to those of the unbaffled bi-directional 
instrument. The best results are obtained by coupling a 
uni-directional and a bi-directional hydrophone on the same 
vertical axis, and rotating them until silence is obtained on 
the latter combined with maximum intensity on the former 
instrument. 

So far as fixed. stations are concerned. these hydrophones 
fulfil their promise very satisfactorily, but they are practically 
useless for the important case of listening from a moving 
ship, owing to the water noises produced by its motion. 

An immense amount of work has been done on towed 
devices, in which microphones are enclosed in rigid. or 
flexible stream-line bodies, which are towed behind the ship. 
Considerable success has been obtained with some of these 
devices, but a difficulty then arises as regards direction. In 
Some cases a small directional hydrophone can be employed 
inside the towed body, but it is frequently preferred to tow 
two or more hydrophones and to obtain directional indications 
either by © bimaureal or“ sum and difference listening. 

The binaural method developed. largely in the United 
States depends upon the simple principle that if sound falls 
upon two reveivers separated by short distance, it reaches 
them at different times unless the source is in the median 
plane between them. If the two receivers communicate with 
the two ears, the source will appear to be on one side or 
other; but by rotating the bar carrving the receivers, the 
source appears to cross over behind the observer. from one 
ear to the other, and this cross-over occurs when the bar is 
perpendicular to the direction of the source. This method 
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has been found of the greatest value in the location of aero- 
planes by emploving two trumpets communicating by stetho- 
scope tubes to the observer's ears, but it has been much less 
easy to apply to hydrophones, owing, first, to the difficulty of 
producing granular microphones which are identical in acous- 
tic properties, and, secondly, to the fact that it is often im- 
possible to rotate the coupled hydrophones when attached 
to a ship or enclosed in towed bodies. The difficulty is en- 
hanced also by the fact that the velocity of propagation, and 
hence the wave-length of a given sound, are nearly five times 
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Fig. 9.—BiNAURAL METHOD WITH RECTILINEAR COMPENSATOR. 
Fic. 3.—TowinG SCHEMES FOR IIVDROIIONES. 


as great in water as in air, so that the distance between 
the hydrophones must be correspondingly increased. 

If two ordinary microphones are fixed close together so 
as to be similarly affected by a source of sound, and are 
joined to the primaries of two ordinary telephone induction 
coils, then if the secondaries of these coils are connected 
in series to a pair of receivers, the effect observed is either 
the sum or the difference of the effects of the two microphones 
according as the secondaries are assisting one another or are 
in opposition. But with ordinary carbon microphones it 
frequently happens that hardly any difference is noticeable, 
owing to different phase relations in the two microphones. 
By replacing the ordinary mica diaphragms by indiarubber 
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Fic. 4.— IN TURN AL. MECHANISM or WALSER GEAR. 


the selective properties of the microphones are much re- 
duced and better balance can be obtained. [n this way, and 
by enclosing the microphones in rubber blocks, fairly perfect 
pairing. can be obtamed, which is essential if correct binaural 
listening is required. 

The rotation of the bar carrying the microphone is a trouble- 
some matter, and to obviate it, various forms of binaural 
compensator have been employed. which enable directions 
to be obtained without rotation. of the microphones. The 
compensittors depend on the principle of introducing variable 
lengths of air path between the receivers and the observer's 
ears. If the sound reaches both microphones in the same 
phase, i.e., from a point in the median plane between them, 
and each microphone is connected to a receiver at the cor- 
responding ear of the observer there will be binaural balance: 
but if the source is on one or other side of this plane there 
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will be a difference of time between the arrival of sound at 
the two microphones, which can be compensated by a 
different length of air path between the receivers and the 
ears. Fig. 2 shows diagraminatically a simple form of straight 
sliding compensator, in which the receivers are fixed at 
opposite ends of a long straight tube, the centre portion of 
which can slide in the end portions so as to obtain the 
required difference of path. A more convenient form of com- 
pensator is made by the Automatic Telephone Co., and is 
similar in principle to the original American instrument. Two 
cireular plates are arranged to revolve 
smoothly over one another, and have 
v grooves cut in their faces, forming the 
p air paths. The sound froin the receivers 
is introduced into these grooves and 
taken from them to the ear by rubber 
tubes, and by revolving one of the disks 
the length of air path on one side is 
lengthened, and on the other side short- 
ened, so that by turning the compensator 
: the same effect is produced as by rotat- 
ing the mierophones. 
(a) Instead of binauralling some observers 
prefer to work directly on the '' sum and 
- difference " principle. If the source is 
in the median plane between the micro- 
phones, and they are properly paired, 
there will be a certain amount of sound 
which can be balanced out either by 
swinging the microphone or by introduc- 
ing the compensator as above. Prof. 
Spearman has introduced a reversing 
stopcock device for interchanging the 
stethoscope listening-tubes to the ears, 
which increases the aecuracy of binaural 
listening. 

Lastly, dealing with directional com- 
binations, two or more simple hydro- 
have fixed base lines, and the binaural 
phones are towed simultaneously so as to 
or the sum and difference " principle 
is employed with them. Two such 
hydrophones can be towed one behind 
the other as in fig. 3 (a), but in that 
ase there will be no indication on which 
side the source is; the time difference 
is evidently the sume for any point on 
a circle surrounding the axis, or for the points P and Q in the 
figure. By towing two hydrophones abreast with a spreader, 
as in (b), this ambiguity disappears, but it is then uncertain 
whether the source is ahead or astern. If three hydrophones 
are used as in (c) this ambiguity is eliminated, as binauralling 
an be conducted on any pair. In (d) we have the towed body 
devised by Messrs. Redfern & Dobie, in which three hydro- 
phones are mounted on a board with streamed edges. 

The above is only an outline of the immense amount of 
work which has been done on towed listening devices, to say 
nothing of the special cables which have beer constructed 
to take the considerable strains involved. For''this purpose 


cab-tyred cables with central steel cores have! been largely 
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Fig. 5.— Ain- DRIVE MAGNETOPHONE. 


used, and the various cable manufacturers. have rendered 
great service in their design. and construction. 

Towed devices are. troublesome to handle, and the modern 
tendency is in favour of apparatus for use on board ship. 
The principle of acoustic integration, apparently first put 
forward by Prof. A. W. Porter, points to the employment 
of large flat surfaces for reception. Many important appliea- 
tions of this principle have been made both in the United 
States and in this country, and considerable success has been 
obtained with the devices based on ìt. Its chief objection 
is that it is impracticable to swing a large receiver on board 
ship to receive from various directions: but this difficulty 
has been toa large extent overcome by Introducing a Variable 
phase difference into the receivers attached to different parte 
of the diaphragin, thus enabling a maximum sensitiveness 
to be obtained for various directions of the source. 
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The Walser gear, invented by Lieut. Walser, of the French 
Navy, instead of using a large plane receiving-surface, employs 
a pair of blisters on the two sides of the hull. Each 
of these blisters is about 3 ft. 6 in. diameter and is provided 
with a large number of thin cireular diaphragms, so that 
the arrangement looks like the compound eye of an insect. 
When sound waves fall on this blister the vibrations of the 
diaphragins are communicated to the interior air and come 
to an approximate focus as in the case of a lens or rather of 
a "Zone plate.” A conical trumpet placed at this focus and 
provided with a rubber tube and ear piece is all that is re- 
quired for listening. As the direction of the source changes, 
the position of the focus revolves round the centre of curvature 
of the blister, and by mounting the trumpets on suitable 
rotating gear, the observer is able to locate the source by 
first observing whether the sound is louder on the port or 
starboard side, and then rotating the trumpets till a maximum 
is obtained. Fig. 4 shows the internal mechanism of a 
Walser cabin; 4 is the blister; B, € diaphragms, D collecting 
trumpet, and EN rotating gear. 

A second device of great theoretical interest is the hydrogen 
or H tube of Mr. H. W. Hilliar. The velocity of sound in 
hydrogen and in water is very nearly equal. If, therefore, 
sound arrives at the end of a long tube at practically the 
same speed as it does in the water outside, and if the tube 
is turned towards the source, the sound entering at every 
part of it reaches a receiver or listening tube at the end of 
the same phase. This may be called the principle of longitu- 
dinal integration, as distinguished from that of transverse 
integration previously described, and it has the advantage that 
the whole of the sound collected from the entire surface of 
the tube is concentrated on a single receiver. If the source 
is not in line with the axis of the tube the axial velocities 
are not the same, and partial cancellation results, so that 
the device is directional. At ordinary temperatures, the velo- 
city of sound in hydrogen is somewhat less than that in 
water, but by steam-heating the hydrogen the velocities can 
be made practically exactly equal, and the device has fairly 
definite directional properties. 

Good work has been done in the application of inboard 
magnetophones. with devices for eliminating water and other 
noises on the interference principle. Magnetophones are in- 
ferior to microphones in actual sensitiveness, but they have 
the advantage of having no grating noises, so that they will 
stand considerable amplification, and they are easy to pair 
for binauralling. 

Fig. ö shows Mr. B. S. Smith's air drive“ magnetophone, 
Which consists simply of an ordinary Brown reed telephone 
receiver mounted behind a diaphragm fixed on a heavy metal 
ring which is attached to the ship's side with the intervention 
of a rubber sound-insulating ring. The vibrations of the dia- 
phragm are communicated to the reed through the air in 
the interior, causing it to vibrate and to act as a magneto- 
phone. By employing four or more of these devices at diferent 
parts of the hull, approximate directions can be determined, 
which can be rendered more exact by binauralling. 

A very useful device in connection with listening arrange- 
ments of every kind, and which assists the reduction of dis- 
turbances with non-integrating hydrophones, is that intro- 
duced by Mr. J. A. Burgess. Thè sound from the recelvers 
is led into an arrangement of tubes like a trombone S0 that 
it divides into two paths in parallel before re-uniting. If the 
difference of the two paths is half a wave-length for a par- 
ticular frequeney, that sound will be eliminated. and by em- 
ploying a number of pairs of tubes a number of frequencies 
can be blotted out while other sounds dan still be heard. 
In this way the disturbances due to water noises, &e., may 
be greatly reduced, and the frequencies of different sounds 
determined. An improved form of this arrangement has been 
devised by Mr. B. S. Smith on the lines of the American 
compensator, the required. differences of. path being obtained 
by a. number of rotating disks. l 

All the devices so far described depend upon the sound 
emitted by the submarine. When the latter is stationary or 
drifting they are useless, and acoustic methods can only be 
employed if the submarine ether reflects or intercepts sound 
from another source. Reflection or echo methods are the 
more convenient, as the source of sound can be on the observ- 
ing ship, and as the object to be detected is small compared 
with any useful range the source must be of considerable 
Intensity. _A large number of devices have been constructed 
for producing powerful sounds under water. In the Wright- 
son syren a stream of water of about 30 gallons per minute 
Is employed with a motor rotating a cup perforated with 
holes, as in the ordinary syren. The Fessenden oscillator 
consists of a diaphragm which can be attached to the side of 
a ship, and to which is fixed either a soft-iron armature 
attracted by an electromagnet excited by an A.C., or a coil 
traversed by an 4.c. and moving in the gap of a powerful 
electromagnet. By means of these powerful acoustic trans- 
mitters, not only is sound signalling possible at long dis- 
tances, but echoes have been obtained at considerable range. 
For open deep-sea work they may be of considerable value 
where the object. to be detected is far awav from reflecting 
surfaces, but in shallow confined areas they may lead to 
great confusion, and it is. therefore, desirable to concentrate 
the emitted disturbance into a narrow beam and to rotate 
it in any direction. required. This can be done by the 
principle of integration, and most interesting and powerful 


-which has been done on acoustic detection. 


methods of location have been developed on these lines, which 
enable the direction and approximate range of a submerged 
object to be determined from a ship at full speed.  High- 
frequency acoustic detection is probably the most powertul 
method of detection yet devised, and arose out of the Titanic 
disaster in 19012, when Mr. Lewis Hichardson took out two 
atents for detecting obstacles by echo either in air or water, 
bs employing a beam of sound of frequency from 5,000 
to 100,000 periods per second. These echo methods promise 
to be of the greatest value for the detection of rocks and 
other ships, and probably of icebergs, and also for sounding 
operations. 

The foregoing account gives an outline only of the work 
The modern 
improvements in submarine machinery and tactics, however, 
have very greatly reduced the possibility of detection. by 
acoustic means. 

Electromagnetic methods are usually based on the Hughes 
induction balance, which was seized on as the most attractive 
principle for detection. Unfortunately this impression is 
illusory. The method is essentially heterodynamic, so that 
we have to deal with the attenuation of the magnetic field 
from the coils and again with that of the induced field from 
the object to be detected. The magnetic field from a coil of 
small dimensions compared with the range, diminishes as the 
cube of the distance, and the absorption due to the con- 
ductivity of the water is very large at all but the lowest 
frequencies. As the reaction due to the obstacle also 
diminishes as the cube of the distance and is similarly affected 
by absorption, its reactive effect on the coils diminishes as 
the sixth power of the distance, and the absorption is squared, 
so that although the sensitiveness may be remarkably great 
when the object is close to the coils, it practically vanishes 
at a very moderate range. From the point of view of measure- 
ment, a moderately high frequency is desirable, in order that 
the inductive effects should be large in comparison with the 
resistance of the coils; but absorption absolutely precludes 
this. In consequence the practical possibilities of this method 
seem theoretically to be very small, and all experience has 
confirmed this. 

Certain optical methods have been employed with some 
success, but do not warrant description. Thermal devices 
do not seem promising. Much valuable work has been done 
as regards secret signalling, which may be a valuable aid to 
detection, but this cannot be gone into. 

II. DkrkNCE AND DESTRUCTION. 

Defence and destructive methods are of no less importance 
than detection, but the bulk of the applications to submarine 
mining, &c., must, however, be kept secret. 

A most valuable device which has become fairly well known 
aud which has probably done more for the protection of 
vessels against mines than all other inventions put together 
is the paravane, invented by Commander C. D. Burney, R.N. 
This consists of a torpedo-shaped body towed from the vessel 
to be protected, and 1s provided with vanes so that it keeps 
outwards and below the ship. When the towing cable meets 
the mooring rope of a mine it forces it away from the ship, 


and the rope slips into jaws which cut it through. “Explosive 


paravanes have also been made for protection against sub- 
marines. 

The determination of the pressures developed in the water 
by explosive charges of different magnitudes has been in- 
vestigated bv two independent methods. 

In the first, ably employed by Mr. H. W. Hilliar, the pres- 
sure is measured by the compression of small copper gauges 
similar to those used in ordnance trials. 

The second method gives a continuous record of the varia- 
tion of pressure. It was suggested by Prof. Sir J. J. Thomson 
and developed by Mr. D. A. Keys, and depends on the piezo- 
electric phenomenon so fully studied by the late Prof. Curie. 
If a crystal such as quartz or tourmaline is subjected to pres- 
sure along its optic axis it becomes electrically charged on its 
surfaces, and as the clasticitv of such crystals is very high 
this charge is developed practically instantaneously, and is 
proportional to the total force on the crystal independently 


Fig. 6.—CATHODE-RAY OSCILLOGRAPH. 


of its dimensions. By mounting plates of quartz or tour- 
maline in contact with a rigid metal backing, and facing them 
with an insulated tinfoil sheet, the charge developed can be 
communicated to an electrometer so that the arrangement 
makes a very convenient pressure indicator. For the purpose 
of recording very rapidly-varying pressures a cathode-ray 
oscillograph is used. The form hitherto employed was lent 
by the Cavendish Laboratory, and is shown in fig. 6. A 


stream of electrons is emitted by an 8-volt tungsten filament 


* Fig. 6 was taken from a paper by Prof. J. C. McLennan, 
F.R.S., see ELEC. Rev., August 22nd, 1919. 


x 


— ...... ..... —..—..—..;v. I I NECI ?:?! ——— — —. CIN ETE IE Uiq⁵mH e —.— . LOTT SLR IE GI 


882 


THE ELECTRICAL REVIEW, [Vol. 87. No. 2,234, SEPTEMBER 17, 1920. 


in a bulb, and passes through a pinhole aperture in a copper 
anode, between which and the filament a constant potential 
difference of about 4,000 volts is maintained by a high-voltage 
enerator. The fine cathode-ray pencil thus produced passes 
rst between the poles of a laminated electromagnet, and then 
between two long brass plates which are respectively con- 
nected to the tinfoil coating of the crystal receiver and to 
earth. After passing these plates the cathode-ray pencil 
passes into a camera in which a fluorescent screen is fixed. 
The whole apparatus is exhausted to an X-ray vacuum by 
means of a Gaede and auxiliary pumps. When the filament 
is glowing and the high potential difference is applied, a bright 
spot is seen on the fluorescent screen. On exciting the electro- 
magnet this spot moves transversely across the screen in. a 
direction perpendicular to the magnetic field, and on applying 
a small potential difference between the two brass plates, it 
moves in a direction at right angles to this. For the purpose 
of obtaining the records the clectromagnet is excited by an 


A.C. of about 80 cycles per second, causing the spot to move 
over the screen in a simple harmonic manner, each traverse 
taking 1/16Uth second. The crystal receiver is suspended in 
the water with its face turned towards the explosive charge, 
and is connected through a highly insulated low-capacity cable 
to the brass electrode plate of the oscillograph. When the 
explosion occurs the beam is deviated laterally by an amount 
proportional to the pressure at each instant and a time-pres. 
sure curve is traced out on the screen. This can be recorded 
by lowering a photographie plate in front of the screen, by 
means of a cord and pulley turned through an airtight gland. 

A new form of cathode-ray oscillograph has been designed 
at Shandon which is portable and self-contained, and in which 
a roll-film camera is employed, actuated from outside by 
electromagnetic mechanism. A number of special instruments 
have also been devised for studying and recording the motions 
of mines in tideways, &c. 


(To be continucd.) 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whioh will be published 
if considered of sufficient interest, 


A Prepayment Attachment for Watt-hour Meter. 


For supplying energy to small consumers and a shifting 
population, such as, for example, are found at summer resorts, 
the prepayment attachment for a watt-hour meter (fig. 1) just 
placed on the market by the WESTINGHOUSE ELECTRIC & MANU- 
FACTURING Co., is said to be especially useful. By means of 
the attachment a standard single-phase watt-hour meter can be 
converted into a prepayinent meter, and if desired it can be 
changed back to a standard meter by replacing the standard 
register and cover. The prepayment attachment mechanism 
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1.— PREPAYMENT ATTACHMENT FOR 
WATI-HOUR METER. 


FIG. 


is entirely mechanical. By placings a coin in the top of the 
coin chamber and turning the knob in the direction of the 
arrow the meter is made ready to give electrical service as 
required by the consumer. This operation of the knob winds 
a clock spring which is unwound by gears at a speed depend- 
ing upon the rate per kilowatt-hour for which the energy 
is supplied. When the spring is completely unwound, a 
quick-break switch is automatically opened and the customer 
is without energy until another coin has been placed in the 
coin mechanism. Electrical News (Toronto). 


The Tungar Rectifier. 


In our issue of May 25th, 1917, we described the Tungar 
rectifier, which consists of a bulb (which performs the rectifica- 
tion), a transformer, a reactance, and an enclosing case with 
the necessary connecting leads. The bulb operates in the same 
way as the thermionic valve used in wireless telegraphy and 
telephony, permitting current to flow in one direction only. 
In addition to the low-voltage tungsten filament (the cathode), 
there is a graphite electrode (the anode), a discharge of elec- 
trons taking place between the two. The bulb is filled with 
argon, and the combination of the heated filament and the gas 


provides the valve action, since the current can only flow 
trom the anode to the cathode. The transformer and re- 
actance are used for adjusting the current and voltage to the 
values required. 

Tungar rectifiers are very simple in operation, and are 
suitable for charging accumulators and for the direct operation 
of various low-voltage D.C. appliances. The home garage outfit 
(fig. 2) consists of a Tungar bulb, an auto-transforiner, a 6-amp. 
D.C. plug-fuse, bayonet adapter to fit standard lampholder, and 
a flexible cord for connecting to the battery. The case is of 
black japanned sheet metal, with a perforated cover. There 
are two sizes, 2 and 5 to 3 amperes, b.c.—-the secondary voltage 
in each case being from 7.5 to 15 volts. The bulb of the 


.2ampere Tungar will carry 2.5 amperes continuously. 


The small rectifier is suitable for charging batteries for bells, 


Fio. 2.—B.T.H. Tungar RECTIFIER; 5 TO 3 AMPERES, 7.5-15 VOLTS, D.C. 


buzzers, telephones, and fire alarms. The larger Tungar (5 to 
j amperes) is suitable for all charging service in a private 
garage. The normal a.c. voltages on which these rectifiers 
are Intended to operate are 110 or 220 volts, 25 to 60 cycles. 
Larger outfits are made, up to 12 amperes, 75 volts, D.C., for 
use in publie garages and battery service stations. 

Further particulars may be obtained from THe BRITISH 
THoMsoN-HovsToN Co., IAb., 77, Upper Thames Street, Lon- 
don, E.C. 4. 


A New High-pressure D.C. Generator. 


We have received some particulars of a new type of machine, 
suitable for use as generator, motor, or transformer of direct 
current, at high or low pressure, from Messrs. MACHINES ELEC- 
TRIQUES A CoUnaNT Continu Haute Tension Romais Born, of 
Avenue Blonden, 66, Liége, Belgium. The machine has 8 
fixed armature und rotating feld-magnet, with rotating 
brushes, so that the armature windings are not subjected to 
centrifugal force, and can, therefore. be better insulated and 
more conveniently arranged than in the usual form. The 
field-magnet winding is of course easily held in place; it is fed 
by a low-pressure winding in the armature, the current being 
led in by slip-rings and brushes, and in view of its construc- 
tion can be driven at a higher peripheral speed than an arma- 
ture, with safety. The rotating brushes are balanced so that 
centrifugal force does not affect their pressure on the commu- 
tator, and are connected with slip-rings. The most notable 
novelty appears to be the arrangement of the commutator feg- 
ments, which are in echelon, as shown in fig. 3, each ring © 
segments having a separate set of brushes; by this means the 
distance between consecutive segments is greatly increased, 80 
that the voltage per section can be correspondingly increase 
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eee fear of flashing over. Sparking is also said to be 
absent. 

Thanks to the facilities for insulating the armature windings, 
and to the design of the commutator, very high pressures can 
be attained in the working winding, and this is put forward 
as the main advantage of the design. A machine of one 
kilowatt output at 2,000 volts has been built, which weighs 
only 28 kg. (62 Ib.); the makers claim that a reduction of 
weight of 50 per cent., as well as an equal saving of labour, 
can be effected by this design, which also offers facilities for 


Fig. 3.—ARRANGEMENT OF COMMUTATOR SEGMENTS. 


repair, and allows the many known advantages of high-pres- 
gure direct current to be realised. On the other hand, in addi- 
tion to the high-pressure commutator, rotating brushes, and 
slip-rings, the machine requires a low-pressure commutator 
and rotatmg brushes, with two slip-rings to allow of regula- 
tion. As a power of one kilowatt at 2,000 volts D.C. means 
only 0.5 ampere current, the behaviour of the small machine 
affords no criterion of that of a large one. Generators of the 
ordinary type giving 100 amperes at 5,000 volts have been 
running in London for many years. 


REVIEWS, 


Whittaker’s Electrical Engineer's Pocket Book, 4th edition. 
Edited by R. E. Neate. Pp. xu+671; 346 figs. London: 
Sir I. Pitman. & Sons. Price 10s. 6d. net. 


The general arrangement followed is similar to that of the 
earlier edition, but the work has been entirely rewritten and 
brought up to date. | 

The title is somewhat misleading. It is certainly possible 
to carry the book in a fairly capacious pocket; it contains a 
number of useful tables and an excellent index, but there 
the resemblance to an ordinary pocket-book ceases. 

Except for the condensed style, the general treatment 18 
much nearer that of the text-book. The aim throughout has 
been to produce a book which, whilst being concise enough 
for reference by practising engineers, is still sufficiently de- 
tailed to be read by students with profit. | 

The difficult task of reconciling these opposing requirements 
has been carried out with much success. 

'h separate section has been specially written by an 

expert in the particular subject, and in view of the specialisa- 
tion which has taken place in every branch of the industry, 
this appears to be the only practicable method, but it has 
one disadvantage in that it leads to a certain amount of 
overlapping. 
. The editor claims that the field covered is broadly that of 
industrial electrical engineering, but, in view of the fact 
that there is no reference to telegraphy, telephony, or wire- 
less engineering, this claim can hardly be substantiated, 

Although it may not appeal so much to the imagination, 
there is as much real engineering work done by those who 
deal in microwatts as by the more numerous class who are 
concerned with the heavier branches of electrical engineering. 

Among the mathematical tables, some very useful little 
sketches are given, which show graphically the trigonometrical 
functions of angles by the aid of circle diagrams. and will 
prove helpful in solving those little probiems which are so 
apt to remind us of the time that has elapsed since the days 
of our mathematical classes. 

As the work was in the press at the time that the new 


LE.E. wiring tables were published, both the old and the. 


new figures have been included, the latter being printed in 
heavy type to distinguish them. 

e chapter on electromagnetic machinery contains an ex- 
traordinary amount of information in a small space, ranging 
from the production of an electromotive force to the latest 
development of the multiphase commutator motor. 

here is a great deal of valuable information on power 
stations and power distribution, and a considerable section 
Is devoted to switchgear of all types. 

Notes are included on the uve of electricity in agriculture 
and the electrics] precipitation of smoke and furnes. which has 
become of practical importance within the last, few years. 

A very valuable feature is the number of references through- 
out tbe work to literature in which fuller information can 


be obtained on the subjects treated, in fact, the pocket-book 
can be relied on either to supply the information required or 
indicate where it can be obtained. 

There are a great many illustrations which, in spite of their 
small scale, are mostly very clear, and the work as a whole 
can be confidently recommended as a valuable addition to 
the library of the electrical engineer. 


The How and Why of Hadio Apparatus. By M. W. Secor. 
Pp. 160, illustrated. New York: Experimenter Publish- 
ing Co. Price $1.75. 

The writer of this little volume points out an important 
fact to his réaders and also to other authors. A volume on 
wireless telegraphy cannot be complete. A student must 
read all books on wireless telegraphy which he can possibly 
obtain in order that his knowledge shall be complete. If he 
wants to know all about vacuum tubes, he should procure a 
book specialising in that subject. If he is interested in the 
design of transformers, let him consult a book devoted to 
this branch of electrical science. Unfortunately, the author's 
advice cannot be followed, in this country at least. And yet 
there seems no adequate reason for this absence of specialising 
in wireless literature. The tendency at present is to write 
book after book on wireless telegraphy,” * wireless tele- 
graphy,” and again “ wireless telegraphy.” The works of 
Eccles and Fleming are classics. They are invaluable and 
indispensable as works of reference. In many respects they 
have no equal in any country of the world. But having works 
like this, there seems no need for the deluge of books on 
wireless communication. Certainly Stanley's " Wireless Tele- 
graphy ” figures pre-eminently as a descriptive technical work, 
but there are many others which contribute nothing to wire- 
less literature. Let us have specialised. works now that the 
general subject has been ably covered. Whv should not books 
be written on such subjects as the following: The Poulsen 
arc system, radio-navigation, subinarine signalling, wireless 
recelving systems, valve transmission, valve telephony, wire- 
less amplifiers and relays, the elimination of atmospherics, 
aircraft wireless communication ? 

Each one of these subjects is now sufficiently developed to 
form the basis of a separate small volume. If written by 
authorities on these particular branches, the books would be 
noteworthy additions to wireless literature. 

The author of the volume under consideration evidently 
shares these views. Although he presents the subject of 
wireless telegraphy as a whole, his treatment is novel, and 
he urges the student to consult other works for detailed 
information. He truly says: " No one book covers every- 
thing, and if it did, you would not want it." His aim is 
to give the experimentalist a fundamental knowledge of 


' principles—not principles celd and unattractive, but amply 


illustrated by practical applications. The book is readable— 
essentially readable. The author is an experimentalist himself 
—uan enthusiast. One sees it in every line, and it is that which 
gives the volume a certain appeal which somehow rarely 
is found in this country. In America the amateur is catered 
for as he 1s 1n no other country. The literature at his dis- 
posal stimulates his interest. It is easy to sneer at some 
of the extraordinary Yankee-isims which appear in their 
journals; to hold up one's hands in pedantie horror at the 
homely explanations. Nevertheless, they ' get there.” The 
American amateur does more than turn the switches of a 
readyanade wireless set. 

It is little wonder then that experimentalists in this country 
are looking to American publications for information and 
stimulation. Pew brilliant wireless authors have written books 
which really appeal to the amateur. A book for amateurs 
should be written by an amateur; one who has not forgotten 
the difficulties that he himself encountered, and one who does 
not scorn to stoop to the level of his readers in order to raise 
them to his own level. The author of the" How and Why 
of Radio Apparatus " is such a one. That is why bis little 
volume deserves the success that is assured for it. 

Chapter [ opens up with a description of the induction coil 
and transformer as used for wireless transmission, A kiek- 
back preventer is described in connection with the use of 
C. mains. Two condensers in series are connected across 
the primary, and connection is taken to earth from a point 
between the condensers. 

Chapter II deals with the transforiner, which is very fre- 
quently used by the experimentalists of the United States. 
Various types of transformers are described. A practical 
example of the design of the low-frequency circuits is given. 
The principle of working out examples is one which will appeal 
to experimental wireless men. 

The nest. chapter is entitled ‘ Radio Transmitting Con- 
densers." Means of calculating! the capacity of condensers 
are given, and the various units are correlated. Formula 
are given for the 4.0. current passed by a condenser, the 
capacity required for various powers and A.C. frequencies, and 
the size of condenser required when a rotary spark gap is 
employed. The chapter concludes with a table of dielectric 
strengths. 

The folowing chapter on spark gaps gives an account. of 
synchronous and asynehronous rotary gaps. Quenched and 
rotary-quenched gaps (the latter an unusual type) are also 
discussed. 
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Various types of inductances and oscillation transformers 
are described in Chapter V, which is followed by a discussion 
of various kinds of detector circuits. ‘The circuits are repre- 
sentative, and the reader is expected to look elsewhere for 
the thousand and one circuits which may be arranged with 
valves. . 

Chapter VII is an account of various types of condensers, 
and includes several novel types. In fact, throughout. the 
book the author has infused new ideas and devices not usually 
described in cut-and-dried text-books. 

Detectors are discussed in Chapter VIII. Crystal, magnetic, 
electrolytic, Fleming valve, and threc-electrode tube detectors 
receive attention. In Chapter IX, telephone receivers are de- 
scribed in their various forms. The watch-case, Brown, mono- 
telephone, condenser, thermal, dynamometer, Baldwin, adjust- 
able pole-piece, Leath, Berger, and Ader telephone receivers 
are described, One cannot help wondering if such a list would 
be presented by many other authors. The Fessenden hetero- 
dyne telephone is described, but the way it acts without 
rectification is not explained, although many are ignorant 
of its modus operandi, 

The important subject of wireless amplifiers is next presented 
to the reader. Here again we have numerous types which 
will be new to the British reader. The multi-phone, Brown, 
Telefunken tuned-reed, deteetiphone, acoustic, and compressed- 
air amplifiers are described. Various relays are also discussed, 
including a selenium cell arrangement. Naturally, the valve 
amplifier receives attention. Only an unpractical type 18 
shown. The high resistances across. transformer windings 
could be omitted, and single filament and plate batteries used. 
The Liehen-Reisz relay which is described is too prehistorie 
for a book of this nature. The chapter ends with a deserip- 
tion of the Alexanderson magnetic amplifier. 

The measurement of wave-length and decrement occupies 
the space of the next chapter. Radio antenna construction 
is next described, and a valuable set of curves is given show- 
ing the natural wave-length of different antenna. 

Chapter NII will be found a very valuable one to the 
xperimentalist. Formule relating to the calenlation of in- 
ductance are given with worked-out examples. The practical 
measurement of inductance also receives adequate attention 
in the following chapter. 

The question of loose-couplery is next considered from a 
designing point of view. 

The book concludes with an appendix of tables and for- 
mula. Taking the book as a whole it is deserving of high 
praise, and is worthy of imitation in this country. 

Although the treatment does not pass beyond the stage 
suitable for students, the book will be found of interest to 
all, and of paramount interest to those who desire a sound 
elementary and general knowledge of radio-telegraphy.—JoHN 
Scorr- TAGGART. 


NEW PATENTS APPLIED FOR, 1920. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by MESSRS. SEEION-JONES, O'DELL AND 
STEPHENS, Chartered Patent Agents, 2, High Holborn, London, W. C. I. 


24.956. Farthing neutral point of three-phase systems," A. M. Taylor, 
August Ath, . 

24.975. "© Electric switches and boxes therefor.” II. F. 
Simplex Conduits, Ltd. August rh. 

24,984, „ Telephonie in«iiuments," Dictograph Products Corporation and 
E. W. Pattison (Dictograph Products Corporation.). August doth. 

23.01]. „ Electromagnetic action. for pipe organs.“ M. B. Langdon and 
. X. II. Weber. August. goth. 

25413. Means for rheostatie control of two are lamps for kinematographic 
projection, &t, A. J. Cook. August Ah. 

WAAT. Automatie switches. for electric irons.” W. H. Dingle and J. M. 
Urquhart. August th. 

2, 2. Apparatus for measuring ratio of strengths of two currents.“ 
Soc. Da et Dutilh, August 30th, (France, September 3mh, 1913.) 

254026. "* Magneto-clectric ignition apparatus.” Bosch Akt. Ges. K. 
August th. (Germany, August uh, 1919.) 

2549. Electric water-heater," R. J. Frost. August Oth, 

95.031. *'' Means for transmitting messages," J. C. Grant. August wth, 

25,033. " Telegraphic receiving and transmitting apparatus.” „ A. L. 
Horn and E. €. R. Marks (Horn). August ih. 

25,035. "Storage batteries.“ D. W. Davis, August doth, 

25.046. Receiving apparatus for electrical oaxscilb tions." Ges, für Draht- 
lose Telegraphic. August goth. (Germany, September ih, 1913.) 

25.055. Electric motors.“ FP. I.. Smith. August Hhh. 

25,005. . Radio receiving systems,” Radio Communication Co. and J. 
Scott-Taggart. August 31st. 

25,066. ** Modulation systems, &e., in radio communication, Ke.“ 
Communication Co. and J. Scott-Tapgart. August dist. 

25,083. Miners’ electric safety, &., lamps." F. Law and C. Milton, 
August dist. 

25.103, '* Electric standards, &c."" G. Green, August 3Ist. 

95.115. “ Electrical apparatus for imparting reciprocating movements to 
hammers, chisels, &e.” Metropolitan-Vickers Electrical Co. August gls. 
(France, September 19th, 1919.) 

25.124. “Submarine signalling apparatus.“ T. F. Wall. August Ilst. 

* Means for limiting rise of speed in alternating-current generators.“ 
T. F. Wall. August lt. 

24,172. "t Sv «tm ef winding multi-laver electrical coils for use as inductances 
for wireless telegraphy telephony, Kc. W. W. Burnham. September Ist. 

25.4074. Device for controiling electrical signs, signalling,  guofirings, 
exposures, Nc, be clockwork " E. J. Rav. September Ist. 

25]77. SSO head collectors for electric tramways and railways? W. B. 
Bliukburn. oS ptember let. 

23.1457. „ Electric film reewinders. PL Bary. September Tst. 

25.215. bhbetnedighrng systems for motor-vebicles C, Ill. Septem- 
h. t Txt. 

23.211. '! Current-eregulaters for incandescent Tamps, Ke, Cutler Paimoer 
Manufacturing Co. and Ipranie Electric Co. (Cutler-Piimimer Manufacturing 
Co.). September Ist. 


MeLoughlin and 
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25,243. '' Electric. lamps for kinematograph apparatus.” 
and New Union Electric Co. September Ist. 

25,245, '' Electric contact devices," C. C. Farmer. September Ist. (U.S., 
December IOth, 1919.) 

25.249. '' Car brake and power-«ontrolling devices." C. C. Farmer. Septem- 
ber Ist. (U.S., March 26th.) 

25.258. Electrical rivet-heating machine.“ J. Moll. September Ist. 

25,264. “ Stopping or slowing clectric motors.“ A. S. Medway, E. M. 
Medway and E. C. Smith. September Ist. 

25,71. Motor-cycle engine-staf ters.“ Soc. Anon. des 
Ballot. September lst. (France, September 2nd, 1919.) 
“Incandescent electric lamps.” L. A. Lepiney., September Ist. 
25,289. © Electric cables." E. W. Clarke. September Jst. 


G. A. Knapton 


Etablissements 


25.4]. *''Dynamos."" T. G. P. Healey and H. H. Smith. September And. 
25,449. “Sparking plugs." W. Marsh. September 2nd. 

25,350. '' Sparking-plug connections.“ R. McGreevy. September 2nd. 
25. 5 . Automatically-reclosing circuit breakers." E. C. Raney. Septem- 


ber 2nd. 

25,370. '* Production of electrical oscillations by thermionic valves.” Radio 
Communication Co. and J. Scoti Tagpart, September 2nd. 

25,7 K. Production of electrical oscillations by thermionic valves." N. 
Lea and. Radio Communication Co. September 2nd. 

25.37). Telephone: receivers.“ A. O. French Brewster. September 2nd. 
25,387. “ Converting alternating into direct. current and. vice versa," W. A. 
Price. September And. 

23,388. "" Electric are projection. apparatus.” Ltzibliss ments Continsouza 
Soc. Anon. September 2nd. (France, November 19th, 1919.) 

25,500, t Valve transmitters and receivers. for wireless telegraphy and tele- 
phony.” H. Morris Airey, A. K. Macrorie, and G. Shearing. September And. 
259,408. 'Radio-signalling systems." — Radio Communication Co. and J. 
Scott-Fagtpart.. September 3rd. 

25,411. *''Electric clocks, &c.“ S. W. Pilling. September 3rd. 

25.413. Improving transmission on alternating-current. electric systems.’ 
A. M. Taylor. September 3rd. 

25,4260. “Valves for wireless signalling systems.” G. G. Farley. Septem- 
ber 3rd. 
25.488. Repeaters for multiplex signalling systems.” 
September 3rd. (U.S. September 26th, 1919.) 
„ * Electric photographic printing-machine.“ H. P. Doubell. Septem- 
er Ard. 


, 


Western. Electric Co. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent. proceedings will be taken. 


1919. 


5, 0%. Mercurial collector for. electrical machines.“ E. Bolton. June 7th 
1919. (149,372.) 

0,007. '* X-ray apparatus." M. B. Rodriguez. March IUlth, 1919. (149,376.) 

6,206. Starting apparatus for engines and more particularly for aircraft 
engines," Bijur Motor. Appliance Co. March 2oth, 119. (124,723) 

11.661. Systems of radio communication; British Thomson-Houston Co, 
(General Elecirie Co.). Moy h, 1919. (142,409.) 

11.6%. e Electric switches.’ II. K. Ansingh and 
Electrical Co. May 9th, 1919. (149,410.) 

II. . Ebari motors and particularly electric traction motors.” W. E. 
Ireland. May 9tb, 1919. (014,411.) 

11.873. Vhermionic devices.” J. A. Fleming. May J2th, 1919. (149,422.) 

11,953. Process of and apparatus for assembling elecuie switches and 
accessories." J. II. Tucker & Co. and J. B. Tucker. May 13th, 1919. 
(149.427 .) 

12,005. Thermionic receiving devices for wireless. telegraphy and tele- 
phony." H. J. Round. May th, 1919. (0142,433.) 

12,006, '* Apparatus for wireless. telegraphy and telephony.’ H. J. Round. 
May Wh, 1919. (149,434) 

12,004. “ Receiving systems for wireless telegraphy and telephony." H. J. 
Round. Mas Eh, 1919. (149.4...) 

12,8682. . Mechanical eoupiingt for electric conductors," W. Thomas and 
L. W. Roderik. May Rad, 1919. (149,459.) 

1.3.06. Signalling systems with special reference to telephonie circuits.’ 
E. A. Graham, W. J. Rickets and E. A. Sanideben. May 23rd, 1919. 
(140,461) 

13,479. '* Use. of electron discharge devices in signalling svstems."" British 
Thomson-Houston Co. (General Electric Co... May 25th, 1919. (14, 465.) 

13,521. *' Electromagnets or relays.” Relay Automatic Telephone Co., 
G. H. Bryant and T. M. Inman. May 28th. 1919, (149,467) 

13.623. „ Devices. for attachment of electric conductors to insulators." F. 
H. Krebbs. May 29th, 1919. (149,472) 

14.315, " Ebetric heating apparatus." M. J. 
June oth, 1919. (014,482) 

14.2 %. Dinamo-electric generators for use in lighting cycles or like 
vehicles; W. A. Hymas. June 6th, 1919. (142,485.) 

17,639. Electric cut-outs.’ Stemens Bros. & Co. and E. A. 
July lth, 1919. (1490,506.) 

18,439. ©“ Electric condenser. plate construction.“ Dubilier Condenser Co, 
April Hh, 1919. (141,658.) 

21.841. C Eleetromagrnetie wave signalling systems," J. Hollingworth. 
September oth, 1919. (149,532.) 

26326. Means for eclectrolysings water," A. P. de Corradi, October 27th, 
1919. (0149,56.) 

PUT. Ct Devices. for starting internal-combustion engines," S. L. Price. 
November 2isr, 1919. (149,502.) j 

20.273. Spark plugs.” C. II. Haight. November 24th. 1919. (149,563) 


Metropolitan-Vickers 


Railing and C. G. Nobbs. 


Petithory. 


249,515. Electric stoves.“ Soc. Anon. Calor. November 29th, 1418. 
(135,859) 
29722. Reflectors for electric-light fittings.” II. G. Sproates. November 


28th, 1919. 449.564.) 

0. r. „ Controlling devices for. clectrically-wound clock-work and other 
mechanism," Fabriker Elecktr, Apparate F. Sauter. December 24th, 1918. 
(137 4038.) 

1920. 

710. “ Electric furnace doors.“ Booth Electric Furnace Co. 
1918. (137.541.) 

p.507. © Housings for mechanical interrupters of electric ignition apparatus.” 
American Bosch Magneto Corporation. February 2th, 1919. 38,602.) 

2.724. Electric switches.’ Tgranie Electric Co. (Cuther-Hammer Manu- 
facturing Co.). January 28th, IRO. (140,584) 

5.800, ** Dynamo-ciectrie machines. bo J. Harman and E. Le Bas. July 
2nd, 1919. (Divided application on 141.116.) (LEON) f 

T386. t Storage battery locemotives Mancha Storage Battery Locomotive 
Co. August Bist, IIS. (Divided application an 1322310 (140,105) 

11.775. Manufeture of. incanmdes nt clectfie bieups." British Thomson- 
Houston Co. General Electric Con. May Sth, 1917. (Divided. application on 
147,955.) CTA eda) 

pus. dice for assembling electric swatch ports.” J. B. Tucker vod 
J. II. Tucker & Coa, May Eh, 1919. (Divided application. on 139.47.) 
(149,007 .) 

I. %s. „lie far ass ombling electric switeh parts." BL B. Tucken an 
. H. Tucker & to. May Toth, 1919. (Divided application ond WE” 
(149,608.) 
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Vou, LXXXVII. Al diosa 
à No. 2235, 


Kingdom, £1 14s, 8d.: Canada, £1 12s. 6d.; 


York City. 
Telegraphic Address : 


LITHOLITE 
INSULATORS, Ltd. 


55.51, Hackney Grove, London, E. 8. 
Phone and Telegrams: Dalston, 592, London, 


FIREPROOF AND OTHER GRADES. 
ESTABLISHED NEARLY 20 YEARS. 


“ELO” 
For all purposes for which moulde d in- 
sulation is required specify ELO 
which is water, oil and fire proof. 
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FLEMING, BIRKBY & GOODALL, LTD. 
LIVERSEDGE, YORKSHIRE. 


Birkby's 


WRIG HT Tel: Motor. 
MOTORS. 


WRIGHT MOTORS, Ltd., HALIFAX. 


A.C. and 
D.C. 


EVERY DESCRIPTION Or 


SMALL TURNED PARTS and CASTINGS 
for ELECTRICAL ENGINEERS. 


A. MORTON, 
6, Tenby Street North, Birmingham. 


BROOK 


ONE, TWO and THREE-PHASE 


MOTORS. 


See Sup. 62. 


SWITCHGEAR. 


— — 


ERNEST F. MOY, LT O., 


Manufacturing Electrical Engineers and . 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON, 


MICA & MICANITE 
TAYLOR & PETTERS, LTD.. 


40, Hatton Garden, London, E.C. 1. 


See Page ii. 


DYNAMOS. 


Phone: 
4575 Central. 


Victoria Dynamo & Motor C0., 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
Phone: Gerrard 1245, 
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CHURTON e 
* and Pg e 


e MOTORS 


T. HARDING CHURTON & CO., LTD. 
Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker: 


FRANK GILMAN, 
9, Westfield Road, BIRMINGHAM. 


See Advertisement this week, page xxxvii. 


“EMPIRE” 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED, GLASGOW. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 
Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON, E. 


TELEPHONES & CABLES. 


Bee Advertisement last week, Sup. 17. 


CONNOLLY’S (BLACKLEY). Lo. 


for 
WIRES AND CABLES. 


Bee Advertisement this week, p, lil. 


Electrical Instrument Co., Lid. 
pna eaten re D d 
2 A - 5. GLOUCESTER SI, 
CLERKENWELL, LONDON, EG: . 


Wire Pho 
Voltograph, London. City, ! 8600. 


ELECTRIC MOTORS. 


One, Two and Three-Phase. 


BRITTAIN'S ELECTRIC MOTOR Co. 
(Late Langdon-Davies Electric Motor Co.), 
110. Cannon Street, London, E.C. 4. 


 INSULATING 
-- BEADS -- 


Immediate Delivery. 


| HOLDER- HARRIDEN LTD., 


Sm Noble St., 
ndc nho EG 


Registered at G, P.0.a Oasa Nowepoger end 
Canadian Magasine rate ef Postage. 


SUBSCRIPTION RATES, Fostag re Free: 


\ 


ON 


PRICE 
Axion. 


United 


„ 25, Park Place, New 


For Home and 
Export. 
See page xiii. 


—— ——— e ——— — — 
Better than Rubber, Leather and Gutta-Hercha. 


DERMATINE CO., Ltd., 
Neate St., London, S.E. 5 


SHUNT REGULATORS. 
MOTOR STARTERS and all classes of Resistance Werk 


REPAIRS AA MOTOR STARTERS. 


THE SOLENOID REGULATOR CO., 


HIGHGATE BQUARF, CAMP HILL, 
Telephone: 
Midiand £53. BIRMINGHAM, ‘Solenoid, PEU bid 
n GÁM€À—MÓG ÀPÍ e 


MAVOR & COULSON, Ltd., 


GLASGOW. 


MOTORS, DYNAMOS, 
SWITCHGEAR. 


H. DUNN & SON, 


Newington Causeway, 
LONDON. S. E. 1 


RAYNER & HEALD, LTD., 


DUKE STREET, DERBY. 


repans. — OUND: 
REPAIRS W B 
XRMATURES P 


rekhs Hop. 1167, 


FWO & THREE-PHASE 
see page xxxv. MOTORS only. 


FULLER’ 


MANUFACTURERS OF 


UNITED ELECTR! 
WORKS, LIMITED, 


ACCUMULATORS BATTERIES 
WIRES & CABLES CARBONS, &e. 
WORKS: CHADWELL HEATH, ESSEX, 


General Sales Offices : 
IDDESLEIGH HOUSE, Caxton St., Westminster. 
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THE ENGINEERING DISPUTE. 


On Friday last the dispute between the Electrical Trades 
Union and the Engineering and National Employers’ 
Federations came to an end; the parties respectively with- 
drew their strike and lock-out notices, and in due course 
work was resumed. The method by which this happy 
result was attained is interesting, 

As our readers are aware, the Court of Inquiry appointed 
by the Minister of Labour to inquire into the Electrical 
Trades Dispute at Penistone was opened on September 14th, 
and commenced its operations in private. It had no 
concern with the strike of emplovés in the London electric 
power stations and sub-stations, of which notice had been 
given by the E.T.U. to expire on Saturday last. 

However, at the request of the Minister, a special meeting 
of the National Joint Industrial Council for the Electricity 
Supply Industry was held on September 15th, to consider 
the position arising from the strike notices issued by the 
E.T.U. in London and certain other districts, and after 
discussion, the E.T.U. having decided to withdraw the 
question of principle arising out of the Penistone dispute, 
the Council recommended that the lock-out and strike 
notices should be withdrawn and work resumed. Both 
sides then asked the Court on the 16th inst. to adjourn the 
proceedings, and on Friday an agreement was read before 
the Court, which, having no occasion for further action, 
was adjourned sine die. Thus peace was restored and the 
threat to London removed, a consummation for which we 
may all be truly thankful. We trust that the truce will be 
maintained also sine die. 

While we are not in sympathy with the claim of the 
Electrical Trades Union, we do not question its right to 
strike in support of that claim; neither do we deny the 
rivht of the employers to lock out, in self defence—though 
we strongly demur to the adoption of such fighting tactics 
on either side, if peaceful methods of arriving at a satis- 
factory settlement are available. "The dispute was a private 
one, in which the publie was only indirectly concerned. It 
is curious that this dispute should have been settled by the 
good offices of the National Council, which was invited to 


‘inquire into a consequential strike, but not into the 


Penistone dispute, while the Court of Inquiry set up for 
the latter purpose was short-circuited, It is a feather in 


the cap of the Whitley Council, to which we offer our con- 


gratulations ; having ardently supported the Whitley scheme 
from its initiation, we rejoice in this further success which 
it has achieved. | 

With regard to the London strike, whicu was, so to speak, 
a side-show, but bade fair to become the main theme of the 
drama, in tragic form, totally different questions arose. 
The Electrical Trades Union, in the hope of forcing the 
public to take a hand in its private quarrel, threatened t- 
deprive it of a great and indispensable public service; the 
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Union had no quarrel with the power station authorities, 
from whom it proposed to withdraw its members—the blow 
was unquestionably and deliberately aimed at the people of 
London, an inoffensive third party. And this threat 
involved another Trade Union in the tangle—the Electrical 
Power Engineers’ Association— which issued a manifesto 
bearing on the situation. The E.P.E.A. declared that it 
would “ throw its weight " into the scale against whichever 
party refused to submit the dispute to arbitration, i.e., the 
employers, and in our last issue we commented on its action 
in terms to which the Association takes exception—though 
some of its members, as will be gathered from the letters in 
our last and current issues, are plainly at one with us. We 
have been at pains to ascertain precisely what is the point of 
view of the Executive Council, and we find, on the authority 
of the general secretary, Mr. W. Arthur Jones, that it is 
as follows :— 

The essertial principle of the Association, in the case of 
all questions in dispute, is that before a strike or lock-out is 
declared, all possible means of settlement by existing 
machinery should be utilised, no matter whether the interests 
of the Association or other interests are at stake. 

In the event of another Trade Union giving notice of a 
strike in power stations and sub-stations, a neutral attitude 
on the part of the Association is impracticable. The 
E. P. E. A., however, cannot impose on itself the duty of 
deciding on the merits of a dispute between another Trade 
Union and the employers of both parties. Neutrality being 
impracticable, it& action will be dictated by the considera- 
tion outlined above. 

The E.P.E.A. holds that any Trade Union is justified in 
utilising its whole strength in support of a section engaged 
in a dispute, even though that involves other industries 
previously at peace, including public electricity supply. 

That, then, is the policy of the Electrical Power Engi- 
neers’ Association. It denies that there is any agreement 
with other Unions, but it has marked out its line of action. 
So far ag that is intended to encourage the attainment of 
„peace by negotiation" we are entirely in accord with it; 
but when it is laid down that the merits of a dispute shall 
not, be considered, the policy becomes untenable, and 
involves the surrender of all claim to the possession of 
intelligence on the part of the Association, which then 
becomes no better than a machine. 

If the matter in dispute related to wages or working 
conditions—questions of fact—we could accept the position 
of the Association, for such questions undoubtedly ought 
to be the subject of friendly arrangement; but when 
questions of principle are involved, the case assumes a 
wholly different aspect —such questions cannot be submitted 
to arbitration, and the E. P. E. A. formula is inapplicable. 

In the case before us, two great questions of principle arose : 
first, whether employers were entitled to manage their works ; 
secondly, whether it was right that the public interests 
should be held to ransom for the sake of a private dispute. 
Neither of these questions was suitable for arbitration ; 
neither of them was incapable of solution by the exercise of 
the mental faculties; and both of them should have been 
fully considered on their merits by the Executive Com- 
mittee before a decision was formed. To claim to be the 
ardent upholders of constitutional methods and then to 
discard the exercise of intellect in favour of a mechanical 
process which had no actual bearing on the case, argues 
mental incapacity. For, observe, when the E.T.U. declared 
for a strike in electricity works, a new situation at once 
arose ; that part of the struggle in which the E. P. E. A. was 


likely to be involved, was to be fought between the E.T.U, 
on the one hand, and the supply authorities and the general 
public on the other, the latter being wholly disinterested 
parties. Were they asked whether they would go to 
arbitration? Cold they have gone to arbitration when 
there was no question at issue between them? The matter 
reduces itself to an absurdity. 

The E.P.E.A. Executive, whilst waving the banner 
of peaceful negotiation and constitutional methods, 
deliberately endorsed the action of the E.T.U. in declaring 
war on neutral parties—the supply authorities and the 
public—and by so doing nearly precipitated a calamity ; 
for the E. T. U. would not have thus invaded neutral 
territory if it had not been able to count on the support of 
the E.P.E.A. Executive, promised in advance. As a 
matter of fact, it was the discovery that the support upon 
which it counted would not be given that led to the collapse 
of the campaign. 


ACCORDING to a German newspaper, 
the managers of the Petrograd Electric 
Lighting Co. of 1886 recently presented a 
report to the local National Economic 
Council showing that the company’s works have been almost 
destroyed by neglect, and other works in that city are 
assumed to be in the same situation. The report states 
that the deterioration in the technical equipment extends 
to an important part of the machinery and plant. Thus 
only one-half of the boilers fitted for coal-firing are able to 
be worked at a pinch ; only four of the six boilers equipped 
for wood-firing are able to be worked, and five of the eix 
oil-fired boilers are still serviceable. The managcrs 
emphasise the necessity for the fundamental] renewal of the 
entire boiler plant, particularly the mechanical coal trans- 
port plant, owing to the great corrosion which has taken 
place. In addition, the boiler-house buildings require 
renewal as well as the turbine department, and it is con- 
sidered that the whole works will be brought to a standstill 
unless remedies are speedily applied. 


Power-station 
Neglect at 
Petrograd. 


The increasing tendency to divert the 
baa Polar ng lampholder from ita legitimate use to the 
Lampholder. functions of a universal multiple-way wall 
socket, and the unhappy consequences 
which often follow that abuse, are doubtless well known to 
most of our readers; it is high time that steps were taken 
to check the practice, which is bound to bring serious 
discredit upon the electrical industry. The bayonet holder, 
although it is far inferior to the screw socket, is neverthe- 
less capable of giving satisfaction for long periods when it 
is called upon to carry only the fraction of an ampere, 
which is its normal duty; but when a one-kilowatt 
radiator, or an adapter feeding several devices simul- 
taneously, is coupled to it, overheating and breakdown ale 
inevitable. The non-technical user, who only too often has 
been taught this objectionable practice by an electrician 
who ought to know better, blames the aystem, innocently 
unconscious of his own share in the mishap. 

Appurently the same conditions obtain in the United 
States, for we learn from the Society for Electrical Develop- 
ment that steps are being taken to put an end to them, by 
drawing the attention of manufacturers to the matter and 
inviting them to assist in educating the public, and to 
avoid showing appliances connected to lampholders which 
are not suitable for such use. Instances are cited of suc 
combinations as an electric range and a vacuum cleaner, or 
a washing machine and a domestic electric motor, an iron 
and an electric radiator, being illustrated in advertisements 
as connected to a two-way adapter in a lampholder. Even 
the screw holder, which is better adapted to withstand over- 
loading than the spring-contact bayonet type, cannot be 
expected to stand up against such gross misuse—to say 
nothing of the wiring. Such illustrations should not be 
used, and the practice of misapplying lampholders ought to 
be discouraged by electricians and contractors. 
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THE MUNICIPAL TRAMWAYS ASSOCIATION 
: (INCORPORATED).—II. 


In our last issue we briefly outlined the proceedings at 
the Conference of the Municipal Tramways Association, 
so far as circumstances permitted. We are now able to 
give a more detailed account of them than could be em- 
bodied in telegrams received on press day." But 
first we would pay a tribute of admiration to the mag- 
nificent range of public buildings, situated in a pic- 
turesque park almost in the heart of the city, for which 
the people of Cardiff are indebted to the foresight of 
the Corporation towards the end of last century. lt was 
in the council room of the City Hall, the principal build- 
ing, that the Lord Mayor (Councillor G. F. Forsdike, 
J.P.) welcomed the Association, and eulogised the value 
of its work. Referring to the difficult problems that 
had now to be faced in civic affairs, compared with the 
situation in 1914, he expressed a most optimistic view 
with regard to the prospects of improved relations 
between employers and employed, and cited as a case 
in point the settlement of the recent strike of municipal 
employés in Cardiff, which was effected’ when the leaders 
of the movement were made fully acquainted with the 
conditions that obtained. The horror of the war still 
overshadowed us; as we got further away from that, the 
present industrial clouds would pass away. 

The President, Ald. Sir John W. Courtis, after thank- 
ing the Lord Mayor, read his address, of which an 
abstract follows. The Vice-President, Mr. G. W. Hol- 
ford, of Salford, moved a vote of thanks, which was 
seconded by Mr. Squires, chairman of the L.C.C. High- 
ways Cominittee, and duly accorded. The papers on 
“Tramway Fares by Coun. Higham (Blackburn) and 
Mr. P. Priestly (Liverpool), of which we gave abstracts 
in our last issue, were then read, and the animated 
discussion which followed was prolonged into the after- 
noon session. 

At the luncheon given by the chairman (Sir John 
Courtis) and members of the Tramway Committee, 
amongst the guests were Mr. C. G. Tegetmeier, chair- 
man of the Tramways and Light Railways Association, 
Mr. John Young, formerly of Glasgow, Mr. C. J. 
Spencer, manager of the Metropolitan Electric, &c., 
Tramways, and former hon. secretary of the Associa- 


tion, and Mr. A. M. Todd, president of the Public 


Ownership League of America. The Lord Mayor, pro- 
posing ''The Municipal “Tramways Association,” re- 
ferred to the thankless task of those engaged in public 
work, and claimed that British local authorities were 
carrying on their voluntary labours extremely well under 
exceedingly trying conditions; the Government showed 
them no favour, and they had to fight to get reasonably 
fair treatment. Sir John Courtis responded, and the 
Sheriff of Belfast proposed the health of the chairman 
and members of the Cardiff Tramways Committee, to 
Which Ald. Morgan Thomas responded. 

After the conclusion of the discussion on Tramw av 
lares," Mr. A. L. C. Fell (London County Council) read 
a paper on ''Power Expenses," and the discussion 
occupied the rest of the afternoon. A telegram of good 
wishes was sent from the Conference to Mr. A. Baker 
(Birmingham), who was prevented by illness from 
attending, and a reply was read on the following day. 

A demonstration of the Quasi- arc svstein of electric 
welding was glven in the evening. and at 8 o'clock a 
reception was held by the Lord Mayor and Lady 
Mavoress at the City Hall. supported by Sir Jolin and 
Lady Courtis and Mr. A. M. Todd. A delightful 


musical entertainment was given by a large choir of 
female voices, and light refreshments were provided ; 
the function was extremely enjoyabie. 

On Thursday morning, after the managers’ meeting 
had been held, the Conference resumed ; Mr. Dalrymple 
(Glasgow) was unable to attend, owing to the decision 
of the tramwaymen to strike, so his paper on '' Tram- 
way Finance"! was read by the secretary, Mr. J. 
Beckett. Mr. Horsfield (Cardiff) read a paper on the 
same subject, and the two were discussed together. 
Afterwards a paper on ''Capital Expenditure” was 
read by Mr. R. Stuart Pilcher (Edinburgh), and dis- 
cussed. 

At the annual luncheon of the Association, which was 
held at the Royal Hotel, Sir John W. Courtis presiding, 
Mr. G. W. Holford (vice-president) proposed ‘‘ The 
Cardiff Corporation Tramways Committee," and Ald. 
R. J. Smith responded. The toast of Our Visitors“ 
was proposed by Ald. Mayne (Sheriff of Newcastle-upon- 
Tyne), who referred to the great benefits that had been 
derived from the cordial co-operation of the two Tram- 
way Associations. Mr. A. M. Todd responded, eulo- 
gising the high standards of civic government in this 
country and the absence of ''graft."' 

In the afternoon a photograph of the.Conference was 
taken, in spite of an unpleasant break in the weather, 
on the steps of the Law Courts, and afterwards the 
annual meeting was held. The report of the Executive 
Council and the statement of accounts were adopted, 
and the election of officers and members of committee 
was carried out, with the following result: President, 
Mr. G. W. Holford (Salford); vice-president, Ald. R. 
Mayne, J.P. (Newcastle-upon-Tyne); hon. treasurer, 
Mr. A. R. Fearnley (Sheffield); hon. solicitors, Mr. 
Heath and Mr. S. F. James; Managers, Messrs. J. M. 
McElroy (Manchester), A. Baker (Birmingham), and H. 
Mozley (Burnley) ; Councillors, Coun. C. Higham (Black- 
burn) and Coun. Sellers. Mr. Peter Fisher (Dundec) 
having resigned owing to a change in occupation, was 
elected an honorary member. Votes of thanks to the 
chairman, the Executive Council, the representatives of 
the Association on the National Industrial Council, and 


the municipality and officials of Cardiff, were cordially 


awarded. Mr. Beckett announced that the Association 
had at last been able to secure offices in London. "The 
Conference was then adjourned. On Friday an excur- 
sion to Weston-super-Mare and Cheddar, for which 
the charabancs were provided free of charge by the 
Bristol Tramways & Carriage Co., Ltd., was the sole 
item on the programme. 

To sum up, the:Conference at Cardiff was an unquali- 
fied success, taking high rank in the history of the 
Association. The Lord Mayor (Coun. G. F. Forsdike) 
won the hearts of all the members and the ladies, of 
whom a large number were present, by the distinguished 
courtesy and charm with which he filled his high ortice, 
his solicitude for the comfort and happiness of the 
visitors—even to the extent of making special arrange- 
ments with the clerk of the weather (to which, unfor- 
tunately, the latter did not strictly adhere)—and the 
tact and appropriateness of his many, but brief, 
speeches ; we do not hesitate to say that his share in the 
proceedings could not have been performed more grace- 
fully or more efticiently. The president, Sir John W. 
Courtis, conducted the proceedings with dignity and 
ability which left no loophole for criticism, and the 
secretary, Mr. Beckett, was ubiquitous, untiring, and 
never at a loss for either words or actions. 

One feature of the speeches of the municipal repre- 
sentatives, on which thev all laid emphasis, was the fact 
that Cardiff, though a great coaling centre, was not, 
as many thought, a ‘‘coaly ^ town; their disclaimer 
was justified, and they are entitled to be proud of their 


, youthful city (it has not attained its majority yet). 
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Presidential Address. 


By Sir Joun W. Counris, J.P. (Chairman of Tramways 
Committee, Cardiff). 


(Abstract.) 


Let me remind you that your visit here synchronises with 
the 50th anniversary of the establishment by Parliament of 
tramways in this country. Within the past half-century, 
£79,000,000 has been expended on tramway construction and 
developinent. Of that sum £54,000,000 has been incurred by 
local authorities. Since 1878 the length of route open for 
public traffic in the United Kingdom has increased from 269 
miles to 2,728 miles in 1918-19. Of the last-named distance 
1,713 miles were owned and worked by local authorities, and 
146 miles owned by local authorities were worked by coin- 
panies. The mileage worked by electric traction was 2,600, 
or 97.5 per cent. of the total. 

Compared with the last completed year prior to the war 
(1913-14) the total number of passengers carried has risen 
from 3,426,473,192 to 4,557,640,078 in 1918-19, an increase of 
33 per cent. In the same period the number of car-miles run 
has decreased from 354,379,672 to 320,378,376, with the result 
that the average number of passengers per cur-mile is now 
14.2, as compared with 9.7 in 1913-14. The number of journeys 
per head of the population. works out at 108, as compared 
vith 74 in 1913-14; whilst the number of passengers carried 
per mile of route open was 1,668,J22, an increase of 31.6 per 
cent. on the pre-war figure. 

The number of local authorities which have obtained powers 
in connection with railless trolley undertakings is 26, and of 
these only seven actually carried passengers. Five companies 
have also obtained powers, of which only one was operated 
during 1918. 

Whatever form of road transport may exist, or may emerge 
from future experiments, the first and paramount condition 
must be that in this purely commercial sphere, the passenger 
must pay for his passage. The man who does not travel 
should not, in equity, pay any part of the fare of the man 
who does. That is manifestly the only sound policy to apply 
to & public service which is made use of optionally by the 
community. 

Increases in fares on tramways have become as much a 
necessity as the increase in the price of any other commodity, 
but it has been reserved for tramways, almost alone among 
public utility services, to encounter an unreasoning opposi- 
tion to the common custom and economic necessity of handing 
on the increased cost to the consumer. My submission is 
that it is not our business, as the administrators of a great 
industry, to sell a ride to anyone, either resident or non- 
resident, at less than cost price. The accounts of almost all 
our undertakings for 1919-20 have brought home to the com- 
munity the sharp reminder that we have been doing so during 
the past year. 

It is the opposition to which I have referred that has been 
the greatest stumbling block in the path of the National 
Council in dealing with the wages question, which has ab- 
sorbed most of the time of that body since it was constituted 
in September, 1919. 

Tamited by statute in our charging capacity, and opposed 
by publie sentiment to increased fares, the finances of the 
industry have drifted into a state of difficulty, and of some 
danger to our stability. Our first and foremost duty to-day 
is to endeavour to awaken the publie mind to the absolute 
necessity for increased revenue. By all means let the em- 
ployés have adequate wages for their services, but by all 
means likewise let the users of tramways recognise the resul- 
tant demands upon them. 

Part of the time of last year's Conference in Dundee was 
occupied in considering the arrangements for dealing with 
the application made in July, 1919, for a further increase in 
wages. Iinmediately after that Conference, the Interim Court 
of Arbitration conducted an inquiry. Up to and including 
the award following the inquiry, the war bonuses granted 
nationally amounted to £1 14s. per week. The further ap- 
plication made during the year has been dealt with by the 
National Council. 

The National Industrial Councils, with their constituent 
District Councils, are a new and distinctive instrument in the 
commercial life of the nation. They mark a new departure 
in our endeavours to secure a continuity of industrial peace. 
They occupy a position of the first importance in our attempts 
to find a solution for the most pressing problem of our time. 

The outstanding achievement of the National Council is the 
passing of the Tramways (Temporary Increase in Charges) 
Act, 1090, arising out of an investigation of the tramway 
budgets for the current vear. It is for us to use that Act 
to the extent of making tramways generally self-supporting. 
The National Council has also rendered services, through the 
Standing Committee, in a number of questions which affect 
us all in common. 

The burden of road maintenance, constantly added to by 
reason of heavy commercial vehicle transport, is ripe for 
adjustment. The appropriation of the proceeds. from the 
taxation of mechanically propelled vehicles has occupied the 
attention of the Executive Council. during the vear. The 
claim of the tramway authorities to share in the vield of 
such faxation is irresistible in these davs of electric traction. 
Tt is our bounden duty to press that claim. 

Again, the question. of rate-aid from tramways must be 


considered. No sanction to increase fares under the Act of 
1920 will be granted for the purpose of producing profits to 
be applied in reduction of direct local taxation. The obvious 
corollary is that under normal conditions, no money must 
be taken from the rates to subsidise tramways. Self-support 
should be the watchword. 

After very exhaustive investigations and experiments the 
Special Committee on the standardisation of over-head line 
material has been able to present a most valuable report, 
together with specifications and drawings. The existing 
diversity in overhead equipment is shown to be both cum- 
brous and expensive. The need for such diversity no longer 
exists. Nothing need be scrapped before the end of its 
useful life. 

The suggestion of the committee has been adopted by the 
Executive Council, that a Standing Committee should be 
appointed to which all questions of further improvements may 
be referred from time to time. The existing members have 
been asked to constitute that committee and to report upon 
the progress made in adopting the new standards. 

I should like to pay my tribute to the excellent manner 
in which Mr. Beckett has discharged his duties during his 
first year of office. 


Tramway Fares. 

The papers by Coun. Higham and Mr. Priestly on this 
subject were discussed together. 

Ald. SMITH (liverpool) expressed the view that a due pro- 
portion of the receipts should be allocated to the rates. 

Mr. W. Murray (Walthamstow) said that the difticulties 
of small undertakings were greater than those of the large 
ones; the routes being short, if the fares were too high the 
people would walk. They could not abolish the penny fare. 
He held that a uniform rate per mile should be charged, 
and that the long-distance rates should be raised to comply 
with that policy. Some Councils decided to charge low fares 
and make up the deficiency out of the rates; that policy was 
not satisfactory to the inanager, who was often blamed 
for making a loss. An alternative policy was to provide free 
transport. 

Coun. NayLor (Liverpool) repudiated Ald. Smith's policy, 
and said that in Liverpool the tramways were instituted for 
the public convenience, but were turned into a“ milch cow,” 
and as a result had become practically bankrupt. It was 
absolutely necessary to raise the fares, and no favour should 
be shown to any class of passenger. The maintenance of the 
system should be the first consideration. 

Coun. Fisnrer (Perth) asked whether authority could be 
obtained to charge special fares for special services (such as 
race meetings), and Mr. Horronp stated that Salford had 
secured such powers in a recent Act. 

Mr. E. S. Rayner (Hull) supported the authors’ views, and 
pones out that the fixing of fares was a technical question, 
depending upon the choice of a proper frequency of service, 
size of car, &c. If they were going to allow unlimited over- 
crowding and lower the standard of service they might make 
ends meet, but if they were to maintain the former high 
standards, increased fares were necessary. ‘They must educate 
the public to realise the depreciated value of the penny; as 
the penny postage had been raised to 2d., so the penny fare 
should be doubled. It was better policy to retain the old 
stages and raise the fares than to change the stages; and to 
increase the frequency of traffic, besides increasing the fares. 
The introduction of a 14d. coin would immensely facilitate 
matters; the use of two coins instead of one had an adverse 
psychological effect. 

Mr. J. S. D. Morret (Belfast) described. the course of 
events in. Belfast, where he had introduced a graded over- 
lapping-stage system with good results; the limit of one mile 
for ld. had been reached—the next step would be to charge 
Vd. 

Ald. Stansury (Oldham) said that there they had snb- 
stituted 14d. for the penny fare, and so on in proportion, with 
the result that they made a profit, and had maintained the 
plant efficiently. 

Mr. J. B. Waminton (Leeds) said the authors’ views were 
sound, but how was an adequate fare to be settled? They 
should endeavour to determine correctly what each fare ought 
to be, and if they charged an adequate fare, the public would 
pav it when convinced that it was necessary. The great 
difficulty had been the continual increase in the costs, render- 
ing forecasts unreliable. An exhaustive analysis should be 
made of the working conditions, hours of travel, &c. The 
change of workmen's hours had created an immense develop- 
ment of traftie between 5 and 6.30 p.m., with which it was 
unnossible to cope. 

Coun. Souires (Chairman, I. C. C. Ifighwavs Committee) 
agreed with the authors, and condemned contributions to the 
rates. The extra working costs due to an award of 9s. per 
week per man amounted in London to £270,000 a vear; these 
facts had to be explained to the public. He had alwavs 
opposed the cheap midday fare; and was in favour of the 
adiustment of fares to meet the costs- the public would not 
object to that. 

Coun. Turner (Belfast) supported the authors. and said 
that the charges should be fixed to meet the expenses. 

After an adjournment for luncheon. Mr. H. Moziy (Burn- 
lev) emphasised the importance. of seeing that all the fares 
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were collected, and advocated the collection of tickets by the 
conductors as an effectual remedy. He estimated that the 
loss due to miseed fares in this country amounted to half 
a million sterling per annum. At Burnley the practice had 
been carried on successfully for 40 years. With regard to 
workmen's fares, he differed entirely from the authors; he 
held that the workmen's-fare traffic was tlie most economical, 
the cars running full and earning four times as much as 
ordinary cars. To abolish workmen's fares was contrary to 
public policy. 

Ald. New (Sunderland) had heard no reason why workmen 
should receive preferential treatment. The collection of tickets 
would impose an additional burden on conductors without 
stopping dishonesty. | 

Mr. H. P. SrokEs (Plymouth) said the question had been 
changed by the increased spending power of the worker, the 
chief customer of the tramways, and the increased expenses 
had been partially met by increased trafüc. At Plymouth 
there were no differential fares; the minimum was 1}d., and 
they had retained all their traffic. The stages varied from 
32 to 12 miles for 14d., the average being 2.72 miles. He 
agreed in the main with the authors; but Mr. Priestly said 
they should accumulate funds not only for maintenance but 
also for improvements and extensions—would any munici- 
pality contemplate providing for extensions out of revenue? 
That was & kind of profit-making. 

Mr. J. M. McErRox (Manchester) agreed with Mr. Hamilton 


that they ought to find out the exact cost in each undertaking, 
inclusive of all items; then ascertain the revenue required to 
meet the cost, explain the facts to the public, and the latter 


would be willing to pay the price. Whether they should 


charge a higher fare for the first mile than the average fare 
was a question of policy for the committee to settle, but the 
manager ought to be able to tell the committee how to cover 
ihe expenses when the policy had been fixed. i 

Mr. J. BARNARD (Bolton) agreed with Mr. McElroy, and 
said that Bolton was the only town that had not changed the 
pre-war fares or shortened stages, but it still provided for 
depreciation and contributed to the rates. The receipts were 
still increasing; they carried 32 millions yearly before the 
war, and 52 millions now, with the same rolling stock. With 
regard to Mr. Mozley's system, there were many tricks on 
tramcars, and he offered to teach him some of them! 

In reply, Coun. HIdHAM said the relief of rates was a per- 
nicious system, which tended to grow worse, and robbed 
the reserve fund. With regard to small undertakings, the 
only logical course was to recognise the depreciation of the 
penny, which was no longer an economic fare. The abolition 
of workmen’s fares had been generally agreed to. 

Mr. PRIESTLY, replying, said the policy of providing for 
extensions was on the safe side. He was not convinced that 
workmen’s fares were ever remunerative. If the tickets 
collected on the Burnley cars were not checked against the 
waybills, the system was worthless. 


THE JACKSON ELECTRIC STOVE CO, LTD. 


NEW SHOWROOMS. 


On Friday last we had the pleasure of visiting the new 
showrooms which have been opened at 143, Sloane Street, 
S. W. 1, by the Jackson Electric Stove Co., Ltd., and 
inspecting the apparatus therein displayed, representing the 
latest designs and improvements that have been introduced 
by the company. 

It is interesting to note that, although the firm has been 
in existence for some 10 years, and has manufactured many 
thousands of cooking stoves and appliances, thereby gaining 
a reputation second to none in this branch of British 


industry, the directors consider that their real work ig only. 


now beginning! Exactly what this means will be appre- 

ciated if we give a short sketch of the company’s history. 
The first step was taken when Mr. F. H. Williams, 

formerly of the Phoenix Electric Heating Co., joined Messrs. 


Fic. 1.—Merssrs. JACKSON'S NEw SHOWROOM. 


T. and J. Jackson, and started a small heating and cooking 
department. No effort was made to secure orders, but they 
began to flow in at an embarrassing rate, and by 1912 it 
was found necessary to establish works devoted to this 
section of the business. The manufacture was naturally in 
great measure experimental, as experience had to be gained 
under working conditions before the business could be 
developed on a large scale, and in 1918 it was decided to 
form a separate company for the heating and cooking busi- 
ness, under the style at the head of this article ; the intention 
was to extend the works and acquire experience for a year or 
two before opening a selling campaign, and this policy was 
followed, although competition was springing up all round. 


The business, however, continued to increase, and in 1914 
it was thought that the time had arrived for a further step 
—when the war broke out, and instantly the situation was 
entirely changed. A large demand for cooking apparatus. 
for Government departments, particularly the Admiralty, 
at once developed and was maintained till the end of 
the war ; a very large percentage of the cooking apparatus . 
installed by the Admiralty onsubmarinesand other small craft 
was made by “ Jacksons,” though none of it was of standard 
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type. The Ministry of Munitions also required canteen 
equipments for factories, including ovens capable of baking 
300 Ib. of meat at once, with other large apparatus, and the 
Royal Flying Corps and the War Office demanded hospital 
equipments, sterilisers, &c., while at a later period the 
Minister of Food made great calls on the company for the 


ElecRey 


Fia. 2.— ELECTRIC KITCHEN AT MESSRS, JACKSON'S. 


equipment of the Nationa] Kitchens. Nevertheless, until the 
rationing of raw materials began, large installations, such 
as those at Messrs. Swan & Edgar’s, Selfridge’s, and Carrick’s 
(of Newcastle-on-Tyne), were supplied to civilian orders. 
Naturally, during this strenuous period, experimental work 
was impossible, but valuable experience was gained—so 
much, in fact, that when the war ended, the company found 
iteelf in possession of a vast amount of knowledge, and in a 
position to go ahead **all out.” Hence the new showrooms 
and the campaign which is now opening. 

The principal showroom, which is illustrated in fig. 1, 
is on the ground floor, and is handsomely panelled with dark 
oak ; it contains selections from the company’s apparatus 
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ranging from a small toaster to a big double-oven. Behind 
this room is a large demonstration kitchen, fig. 2, with a 
tiled floor, and equipped with cookers of various sizes, 
wash-boilers, water-heaters, &o. Taking items at random, 
we may mention a tea-urn with a glass-enamelled removable 
metal interior, free from the fragility of the customary 
type; an electric cooker, of which many hundreds have 
been sold in s few months, having a fixed boiling pan 
loaded to 600 watts with regulation to 300 and 150 watts, 


which can be switched on dry without injury, and is pro- 


vided with a detachable tap and a pair of. steamers, while 
the hob-tab'e is hinged, and can be turned right back, 
exposing the whole of the works; a bath-water-heater, 
with a €-winged 6-Kw. immersion heater, removable 
at pleasure, and capable of heating 16 or 17 gallons of 
water every half-hour (this heater cannot be run dry, for 
the hot water is pushed out from the top by cold water let 
in at the bottom); a wash-boiler, of cast-iron and welded 
steel, which cannot be burnt out ; a large boiling urn, with 
a flat smooth bottom, also uninjured by running dry; a 


cooker made in two sections—an oven and a hob-table, 


(Fras, 3 AND 4.—INTERIOR OF LUTON WORKS OF THE JACKSON ELECTRIC STOVE Co., LTD. 


which can be used separately or together—this being the 
newest type; a large double oven range; and various 
designs of fires, hot-plates, kettles, toasters, &c. 

The principal feature of the apparatus, as now standard- 
ised, is the care devoted to the design of the electrical 
heating elementa and their connections, No mica is used 
in the cookers, its place being taken by porcelain ; no 
flexible connections with bead insulators are used, stout 
iron strips rigidly fixed in place being adopted; and 
no connections pass through the linings of the ovens. The 
heating elements consist of wire wound on fireclay formers, 
which are supported go as to give perfect freedom for 
expansion and contraction, and the design is such that short 
circuits are practically impossible, while the heating 
elements are readily replaceable. The electrical circuits cf 
these apperatus can withstand a test pressure of 2,000 volte. 
Where connections must be flexible, as in the case of the 
hinged hob-tables, they are enclosed in stout metallic flexible 
tubing. There are no mechanical contact joints in the iron 
strip connections; the jointe are re/ded. Each section is 
protected by a fuse, so that one breakdown does not put the 
cooker out of commission. 

It is highly interesting to note that 200 artisans' dwell- 
ings which are being erected in the north, are each being 
fitted with a Jackson electric cooker, wash-boiler, and two 
fires, on a commercial basis in competiticn with gas and 
coal; by their use, a saving of £30 is effected in the cost of 
each building. Thus the blessings of electrical methods 
are at last being brought within the reach of every class 
of user. 

The purpose of the showrooms is to assist electricily 
supply authorities and contractors in educating their clients 
in the use of electrical appliances ; to further this aim, the 
office staff is catered for in a separate kitchen, where 
cooking goes on every morning, while cakes, &c., are baked 
in the demonstration kitchen in the afternoon, and visitors 


are welcomed to witness these operations. Moreover, con- 
tractors may send their clients in person to the showrooms, 
to select md purchase apparatus, with the certainty that 
their full trade terms will be reserved for them upon each 
transaction, even if their clients call without the contractors’ 
knowledge. | 

The company is willing also to explain in deteil the 
various apparatus to contractors and their assistants, to 
prepare complete schemes for both large and small installa- 
tions, on behalf of the contractor or the supply undertaking, 
and to assist architecte, hotel proprietors, &c., with full 
information regarding the possibilities of electrical cooking 
and heating. While Mr. Williams himself possesses a 
wealth of experience in this subject, it is interesting to add 
that the company has secured the assistance of Mr. W. A. 
Gillott, of Newcastle, whose unique experience will be 
devoted entirely to the company’s interests. 

We have not by any means exhausted the subject, but 
would advise our readers to pay a visit to the showrooms. 
A new catalogue has just been issued, containing inier alia 
a detailed specification of the Jackson apparatus—a novel 
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feature. In conclusion, we give in figs. 8 and 4 views of 
the interior of the company's works at Luton, from which 
it will be seen that the company dees not make stoves; it 
manufactures them. : 


The British Empire Exhibition.—We have received a 
communication from the British Empire League, regarding the 
proposed Exhibition of British products and manufactures which 
will really be a commercial celebration of Peace. The Government 
has decided to give the Exhibition all poasible support, guarantee- 
ing £100,000, subject to £500,000 being guaranteed by the com- 
mercial community. Already some of the principal banking, 
trading and industrial concerns of the Empire have come forward 
as guarantors, and it is hoped that all leading commercial houses . 
will participate in the Guarantee Fund. A strong Executive Council 
and Administrative Committee have been formed. Mr. C. Freeman 
Murray, Secretary of the League, has been appointed Joint Hon. 
Secretary of the Guarantee Fund Committee of the Exhibition. 
The organisation has been completed, and there is every reason to 
believe that the Exhibition, which is to be held in 1923, will be a 
pronounced success. Everyone interested in the unity of the 
British Empire will agree that a display in London of its vast 
resources in mineral wealth, food products, raw materials and 
manufactured goods, must, as was pointed out by the late Duke of 
Devonshire, the first President of the British Empire League, result 
in better commercial relations, by means of improved communi- 
cations, by means of increased sympathy with each other, of 
i: creased knowledge of each other." 


Industrial Development in India.— It is the intention 
of the Government of India to foster local industries in every 
po:sible way, and the granting of financial assistance in the form 
of a guarantee of dividends, contributions to ehare capital, loans of 
money, and agreements to purchase outputs, are amongst the pro- 
posals in aid of new undertakings. Steps are being taken to 
encourage in India the manufacture of machinery and othcr 
articles which are now being imported, and preference in the 
placing of orders for Government requirements will, where possible, 
probably be given to local manufactures. The demand for 
machinery and engines is being studied with a view to standardi- 
gation and ultimate manufacture in India.— Board of Trade 
Journal, 
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ELECTROSTATICALLY CLEANING BLAST-FURNACE GAS. 


By A. 


HUTCHINSON and E. 


BURY. 


[Abstract of paper read at the Autumn Meeting of the IRON AND STEEL INSTITUTE at Cardiff.] 


Tue ultimate rough cleaning of blast-furnace gas at Skinnin- 
grove for combustion processes has always been an essential 
consideration during the last ten years as making for fuel 
economy in the production of iron and steel. In seeking these 
economies the authors discussed the possibility of the success- 
ful application of electrostatic methods to Cleveland blast- 
furnace gas with the late Mr. Greville Jones, of Port Clarence, 
and together finally decided that Messrs. Bell Bros. and the 
Skinningrove Co. should erect a semi-large-scale plant at 
Skinningrove employing the discharge system invented by Sir 
Oliver Lodge. The plant was put to work early in 1917. The 
experunents were conducted on gas from the downcomers, 
under normal furnace conditions of temperature, pressure, 
dust and water content, &c., and convinced the authors that 
the method could be successfully applied on the large scale, if 
due regard were paid to careful direction of the gas flows 
over the discharge surfaces, with a similar regulation of the 
electric discharge from all points. The investigation was car- 
ried out over a period of three months, upon which it was 
decided to erect a plant for the treatment of the entire make 
of blast-furnace gas, i.c., from 3,000 to 3,500 tons of pig iron 
per week. 

In the design of the large-scale plant, very little data 
existed as a guide beyond the vital importance of carefully 
regulated gas and electric flow and a maximum speed limit of 
gas flow of 3 ft. per second. Furthermore, there was no 
standard degree of gas cleaning which could be fixed to guar- 
antee clean stoves, boilers, and checkers. In determining the 
size of cleaning plant to be employed, it was desired to keep 
the capital expenditure within the limit required for rough 
cleaning, bearing in mind that the Theisen plant for the gas- 
driven power station at the works was already in existence and 
would always have to be employed to wash and cool the pro- 
portion of the gas required for that purpose. All that was 
necessary, therefore, was to clean the gas adequately for 
stoves, boilers, and other furnace work, and for these purposes 
0.3 gramme of dust per cu. m. in the cleaned gas was ulti- 
mately fixed as an arbitrary standard. Recent investigation at 
Continental works, where rough water washing for stove and 
boiler use is almost universally employed, has shown that the 
desired end can be obtained by a higher dust content in the 
cleaned gas, instances being on record where stoves had not 
been cleaned for five years with a dust content of approxi- 
mately 1 gramme per cu. m. in the water-washed gas. Since 
the start of the full-sized electrostatic plant at Skinningrove 
last Easter, the dust content has been reduced from 5 to 6 
grammes per cu. m. in the raw gas to 0.8 to 1.1 gramme in the 
cleaned product, at which figure no deposit of dust has taken 
place in the flues since the plant started work. It should be 
specially mentioned that this result has been attained with 
15 to 90 per cent. of the electrostatic plant out of action owing 
to difficulty in obtaining electrical equipment, spare trans- 
formers, &c. With the complete plant at work it is expected 
to maintain the dust in the cleaned gas at 0.5 to 0.7 gramme 
per cu. m., which will serve amply the purpose for which the 
plant was erected. 

The vital necessity of carefully regulated gas flows as being 
essential to successful electrostatic treatment demands great 
emphasis. In this method of gas cleaning the gas passes with- 
out restriction of any kind through nests of rods and plates, 
which are perfectly open and offer no resistance to the gas as 
in the case of filters or powerful sprays of water. The danger 
of gas slipping through the treatment chambers uncleaned is, 
therefore, much greater in electrostatic methods than is the 
case with water-spraying or filtration plant. Recognising this 
difficulty, the electrostatic plant at Skinningrove was designed 
to split up the gas make and flow through sixteen cleaning 
units, further subdividing the flow in each chamber through 
adjustable bafflers, so that the gas would flow evenly over the 
discharge grids both in horizontal and vertical planes. As a 
further precaution the inlet of each chamber was designed so 
ag to deliver the gas equally over the vertical and horizontal 
planes of the discharge surfaces, a similar arrangement being 
adopted at the chamber outlet in collecting the gas for delivery 
into the clean gas main. It was elected to regulate the flow 
of gas through each chamber by adjusting the outlet valve 
which, being clean, would not clog up and upset the gas flow. 

Of equal importance is the equalisation of the electrostatic 
field throughout the chambers, since any short circuiting would 
militate against equal treatment of tbe gaseous atmosphere. 
The Lodge Fume Co., which is responsible for the electrical 
equipment of the plant, has provided against this eventuality 
by supplying each chamber with two sets of discharge grids in 
series, each with its own transformer set. Each set of grids 
is provided with 7,000 discharge points, that is. 14,000 points 
to each chamber, so that the electrostatic field is evenly 
distributed throughout the chambers. Short circuiting has 
taken place from time to time, but has invariably been 
the result of irregular cleaning of the grids; such difficulties 
will disappear as the practice becomes standardised. 


The authors regard the above considerations as of utmost 
importance in the successful application of electrostatic 
methods to cleaning blast-furnace or any other gas. 

That the risks of explosion would be great in passing electric 
discharges through a combustible gas, in the event of spark- 
ing, would certainly be the case if the gas were mixed with 
air so as to provide an explosive mixture. It so happens, 
however, that the whole system is under pressure from the 
furnaces, and air admixture is impossible unless minus pres- 
sures are incurred. Against the latter eventuality there has 
been provided an automatic switch which cuts off the dis- 
charge if dangerous minus pressures occur. Under no cir- 
cumstances has an explosive condition been approached in 
the main system, although care must be exercised when 
bleeding out individual chambers (i.e., replacing gas by 
air for cleaning purposes) to cut off the electric discharge. 
Through neglect of this precaution a few weak explosions have 
occurred, which, however, were perfectly harmless. 

The following points require special emphasis: It 1s strongly 
recommended that the electrostatic system should be placed on 
a by-pass flue, especially where all sections of the works are 
interdependent, as at Skinningrove. To make this policy 
complete, flues and pipe connections have been built so that 
stoves, boilers, and power-gas washing plant can be supplied 
instantly either with electrostatically cleaned gas or dirty gas. 

The multiplicity of chambers was adopted to ensure maxi- 
mum contact between the electrostatic discharge and the gas 
to be cleaned, by splitting up the gas flow into multiple 


Fic. 1.—HaLr A CLEANING CHAMBER. 


streams; also to avoid passing large quantities of dirty gas 
into the system when cleaning the. chambers (during which 
operation the discharge must be cut off), which would have 
been the case if a smaller number of larger chambers had 
been employed. The same remarks apply to chambers off for 
electrical repair or alterations. 

. The thirty-two transformer sets are placed in a building 
immediately above the cleaning chambers, so as to shorten the 
lead of H. r. cable conveying the uni-direcfional current to the 
discharge grids in the cleaning chambers, thereby reducing 
the amount of electrical leakage to a minimum. By this dis- 
position of electrical plant the current consumption has been 
kept down to 50 kw. for treating the entire make of gas 
from 3,000 tons of pig iron per week. Each cleaning chamber 
is provided with two cleaning hoppers, situated under their 
respective discharge grids. Each grid is provided with 
rapping gear, operated by leavers, which during the cleaning 
operations shakes the discharge plates and precipitates the 
dust into the hoppers, whence it 1s removed by scraper con- 
veyors to the potash extraction plant. The operation of clean- 
ing each chamber takes place every eight hours, for which 
purpose the gas and electricity are cut off, the discharge plates 
rapped, and the dust is withdrawn from the hoppers to the 
conveyors. Fig. 1 shows one half of a cleaning chamber. 

The erection of the plant was commenced during the latter 
period of the war when constructional steel was practically 
unobtainable, and the gas chambers, gas mains, transformer 
and potash buildings were, therefore, constructed of ferro- 
concrete; at first the ability of ferro-concrete to stand tem- 
peratures up to 250 deg. C. was doubted, but the authors 
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would not now hesitate to employ that material for similar 
work at tempefatures up to 300 deg. C. The ferro-concrete 
construction was by the Simon Carves Co., of Manchester. 

The building consists of three distinct structures. On the 
bridge over the railway tunnel are two ‘scraper conveyors 
for moving the dust from the 32 hopper valves to the storage 
and mixing tanks, situated under the far end of the bridge. 
Resting on the bed girders of the latter but not structurally 
attached to it, are the dust depositing chambers B, allowance 
for their iudependent expansion under the influence of the 
hot gases being made by means of cast iron sliding shoes and 
seats at x z, lig. 2. 

Baffle plates are provided at the top and bottom of either 
end of the 16 chambers; each of tlie latter is fitted with an 
inlet valve D, and a double outlet valve E, composed of a 
set of sliding grids r for regulating the amount of gas passing 
the chamber, and a mushroom valve d direct on the clean 
gas main. There are four explosion doors H at either end, 
a manhole with explosion door in the roof 4, and a dust 
discharge valve K in each of the two dust bins with which 
each chamber is provided. The bins hold about 4 ton of 
dust. The hot dirty gas passes to the chambers from the 
underground main by a vertical circular ferro-concrete pipe, 
and thence by a horizontal main L, rectangular in section, 
to the chambers. This main is provided with hoppers and 
dust shoots, so that it can be cleaned of dust without inter- 
rupting the operation of the plant. It is built in six sections 
with telescopic joints to allow for expansion, and is carried 
on cantilevers, on some of which it is free to slide during 
expansion. The cleaned gas leaves the chambers by a 
circular main M with. similar provision for expansion. 

Above the chambers is the insulator floor N, carrying the 
Insulators s, which transfer the current from the Lodge H.T. 


Fig. 9.—SEcrTioNAL ELEVATION OF PLANT. 


transformers o in the transformer house c. The hammer 
gear for vibrating the plate electrodes in the chambers is 
shown at F and R. Each chamber is furnished with two 
electrical units, each consisting of a transforming set, and a 
set of 85 plate electrodes. : 

At the time the plant was projected it was almost impos- 
sible to obtain plates, and ferro-concrete was used for the 
structure, a further advantage being that there would be 
much less radiation than with steel plates. In view of the 
high temperature in the chambers, rising at times to the 
neighbourhood of 300 deg. C., which would occasion heavy 
stresses, exceptional care was taken in the design and con- 
struction of the ferro-concrete. 

The potash extraction plant consists of mixers for lixiviating 
the soluble salts from the dust (chlorides of potassium, 
sodium, and calcium), revolving filters for separating the 
insoluble matter from the soluble chlorides and two Kestiner 
evaporators. Only very minute traces of sulphate are present, 
and carbonate and cyanide not at all. The methods of 
separation used are: (a) removal by direct evaporation of the 
potassium and sodium chlorides from the calcium chloride; 
(b) separation by fractional crystallisation of the potassium 
and sodium chlorides. 

In the extraction of potash from the deposited flue dust, 
the dry dust from the conveyor is lixiviated with water or 
Wash liquor as it falls from the conveyor chute into the 
concrete slurry tanks below the electrostatice plant. In the 
mixers, Which are provided with eflicient stirring arrange- 
ments, the slurry is boiled and then continuously run down 
on to a series of revolving vacuum filter drums below the 
mixer. The dried cake containing about 30 per cent. moisture 
Is cut off by a steel knife placed in such a position that the 
cake tiked off from one drum falls into the well of the next, 
Where it is each time boiled. with a weaker liquor, and the 
last cake, free from soluble salts, is transferred by a worm 
conveyor fo railway trucks outside the building, whence it 
Is returned to the blast furnaces. 

The strong liquor containing KCl, NaCl, aud CaCl is trans- 


ferred to the feed tank for the preliminary evaporator, where 
it is heated by indirect steam, and then continuously fed 
into a Kestner salting evaporator, in which the separation 
of the sodium and potassium chloride from the calcium 
chloride takes place. When the saturation point of the three 
salts is reached, the evaporator is emptied and the cycle 
started again. ‘The residual liquor is evaporated to dryness 
in open pans heated by breeze fire. 

In the preparation of potassium chloride from mixed salts, 
the mixed crystals are dissolved in hot distilled water or 
liquor from the final evaporator, from which they pass 
through a filter and then into the feed tank, and finally into 
the evaporator. Evaporation is then commenced, during 
which potassium chloride erystallises out and more liquor is 
added until the evaporator is completely full of liquor of the 
required density, at which point the whole contents of the 
evaporator are run out and passed through a revolving crystal- 
liser, more potassium chloride being deposited during the 
cooling. The sodium chloride is removed from the evaporator 
by means of the vacuum filter box, and the clear liquor run 
through the crystalliser, when potassium chloride again 
crystallises out. From this point the process is cyclic, sodium 
chloride crvstallising out on evaporation and posassium chlo- 
ride on cooling. 

The plant has only been at work since April 8th last, but 
in view of the keen interest universally displayed in gas 
cleaning, the authors submit their results so far as they 
have been obtained, with the promise of adding their further 
experience when acquired. In the meantime they are content 
to have so far proved the following points with regard to 
electrostatic rough gas cleaning at Skinningrove :— 

(a) That with 80 to 85 per cent. of the electrostatic plant 
at work (remainder awaiting electrical equipment), the dust 
in the gas has been reduced from 5 to 6 grammes per cu. m. 
in the dirty gas, to 0.8 to 1.1 gramme in the cleaned gas; 
or, in other words, to the standard of Continental practice 
for stove and boiler use. 

(b) That the above result has been attained with a total 
fuel consumption corresponding with 50 kw. only. 

(c) That no power is necessary for pumping water or for 
moving gas through the system. 

(d) That the cleaning has been effected by & comparatively 
small loss of the original sensible heat. 'The raw gas enters 
the cleaning chambers at 990 deg. to 950 deg. C. and the 
cleaned gas leaves at 200 deg. to 220 deg. C. 

(c) Less gas is being used at the stoves and boilers, but it 
is too early as yet to state the total saving accurately. All 
that can be stated is that the surplus gas available has in- 
creased; the exact economy can only be determined when 
all stoves, &c., have been cleaned and the clean gas given 
a fresh start. 

(f) The recovery of 48 to 50 tons of dust per week containing 
27 per cent. KCl. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The E.P.E.A. and the E. T. U. 


The foolish statements made in your ' leader“ in the 
current issue of the Review in regard to the E. P. E. A. only 
endorse the impression ,long held by many, that the Erc- — 
THICAL REVIEW is little more than an employers’ organ during 
industrial disputes. The E.P.E.A. has acted in a constitu- 
tional manner in this crisis, and has acted to an agreed policy 
in connection with disputes in. which the members may be 
involved. 

Judging by the biased style of the "leader," the ELEC- 
TRICAL REVIEW is quite in sympathy with the gang of chief 
engineers who not only will not honour agreements made 
by the Joint Boards when they disagree with its findings, but 
are out to deliberately break up the E. P. E. X. No doubt 
the E.R. wonld like to see the Association in a cleft stick 
between emplovers and workmen, but the "' executive ” are 
too intelligent to be put in that position. To be absorbed by 
the E. P. U. may be terrible, we have not had experience 
of it, but it can't be much worse than being submerged by 
chief engineers who are only out to exploit them. They need 
à protective organisation, and they have one. It has come 
to stay, and will make itself felt when others adopt attitudes 
Which are against the policy of settlements by negotiation. 

Se Defendendo. | 

September Ith, 1920. 


The letter from “A Group of Senior Power Engineers“ in 
vour issue of the 7th inst. seems to indicate a desire for the 
resuscitation by the E. I'. E. X. of a policy long age abandoned 
as untenable. In the early days of this Association. the 
greater number of the members were to a great extent igno- 
rant of the principles of trade unionism, and they failed to 
appreciate the fact that registration as a trade union involved, 
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ipso facto, certain obligations. They were quite willing to 
accept any benefits that were to be got, but the idea of their 
ever being called upon to employ drastic measures in any 
circumstances whatsoever was repugnant to them. Indeed, 
they believed such a contingency was too remote to merit 
more than a passing thought. The educative effect of the 
lessons of experience is clearly shown by the very different 
attitude of the members to-day. Slowly, reluctantly perhaps, 
they have awakened to a kind of class consciousness, and they 
have—if I may use the term—found their souls as trade 
unionists. Mahomet's coffin has yielded to the force of 
gravity, and is no longer poised in an unnatural position 
'twixt earth and sky. e splendid isolation dreamed of in 
*the beginning has been found impossible to maintain. i 

Nor. Is the reason for the change obscure. Speaking genęr- 
ally, the treatment of staff engineers by employers has not 
been calculated to retard nov eos towards acceptance 
of orthodox trade union methdds. At the present time efforts 
are being made by some undertakings to evade the decisions 
of the Joint Board, recently set up as & means of securing 
the redresament of grievances by constitutional action. This 
sort of thing drives home the conviction that, without the 
weapon of drastic action in the last resort, and the will to 
use it, there is not much hope of securing justice. However, 
the use of the strike weapon is not a course which the bulk 
of staff engineers take to kindly, and the Executive Council 
of the E.P.E.A. pins its faith to the principle of exhausting 
every possible constitutional means for the settlement of dis- 
putes in the electrical industry before resorting to drastic 
measures. 

. In the E.T.U. dispute, now happily settled, the attitude 
of our Executive has been entirely logical, and in consonance 
with this principle. It did not, pace your correspondents’ 
assertion, overlook the fact that the dispute was originally 
precipitated by the action of the E. T. U. at Penistone.” With 
the merits of this dispute the Association had no concern 
nor did it, in fact, take any cognisance of it. What di 

concern the E. P. E. A., however, was that, the trouble having 
spread to the supply industry, its own members became 
involved. Acting on its fundamental principle of maintaining 
constitutional methods, whenever possible, the Executive was 
prepared to give its support to the side acting in accordance 
with its declared policy. It had no alternative. Either it 
must adhere to its own deliberately formulated principles 
or else confess its futility by abandoning them in the very 
first crisis. As it turned out, it was the E. T. U. that consented 
to arbitrate, and the Employers’ Federation that chose the 
line of direct action. Here was a perfectly clear issue. It 
was not a question of a dispute at Penistone or of the justice 
of involving the supply industry at all. The industry was 
already involved, and I hold that the action of the E.P.E.A. 
was perfectly correct in every particular. 

I strongly disagree with Bit correspondents’ statement 
that the Executive Oouncil of the E.P.E.A. '' holds the view 
that because we are a trade union we must throw in our 
lot with any other trade union in any strike that may develop, 
provided the grounds seem to us to be just." They claim i 
speak with knowledge, but their information appears to be 
decidedly open to question. More strongly still do I disagree 
with their paraphrase of the statement quoted: ' In other 
words, we declare beforehand our sympathy with the men 
as against the employers.” I should have imagined—perhaps 
I am obtuse—that any cause which is just should command 
the sympathy of all right-thinking men. 

Where have those Senior Power Engineers been hiber- 
nating? They seem, like the Bourbons, to have learnt nothing 
and forgotten nothing. Their minds are still functioning in 
the dim obscurity of the past, when the E.P.E.A. was in 
swaddling clothes. Moreover, if, as members of that Associa- 
tion, they do not wish to loyally support their Executive, then 
what are they doing in this galley? They are only in it; 
not of it. They cannot accept"; they refuse to be 
coerced,” &c. Well, no one at present is going to ram the 
unpalatable bolus down their several ssophagi. We prefer 
constitutional methods where possible, though we reserve the 
right to employ sterner measures in the last resort. No, we 
shall rather trust in this instance that the dawn of intelli- 
gence will shortly begin to lighten the mental darkness of this 
agitated Group of Senior Power Engineers." 


| nm Another Power Engineer. 
September 18th, 1920. 


Like many other loyal engineers, I received something like 
a shock during the past week, when I read in both the penny 
and threepenny editions of one of your lay contemporaries, 
that the E.P.E.A. were about to throw in their weight against 
national interest and oppose loyalty and duty. 
However, I was in the neighbourhood of Fleet Street last 
Wednesday evening, and learnt many things which were 
evidently without the knowledge of the writer of your leader 
under the above heading which appeared ia your issue of 
September 17th. Now Chancery Lane is not very far from 
Ludgate Hill, and I submit that before you publish remarks 
on a delicate subject, you should ascertain the facts. In 
spite of camouflage on 15th inst., you were in a position 
to ascertain the essential facts from any ''tame monkey ” 
you happen to know, even if you had been driven to the 
telephone. Now, Sirs, I am an obscure member of the Asso- 


ciation of tame monkeys." Not even on a single section 
committee. Wherefore I drop this subject, but hope an abler 
monkey conversant with all the fácts will prevail upon 
you to withdraw the gross misstatements you have published 
in & technical journal. I believe in the past your useful 
journal has advocated Whitleyism, which Í personally com. 
mend to you and to A Group of Senior Power Engineers. 

The president of the I. E. E. can be trusted to before 
his voice is heard. „ 

Investigation will prove to you that the action of the Execu- 
tive Council of the E.P.E.A. was the determining factor in 


securing peace. 
Walter E. Rogers. 
London. | 
September 17th, 1920. 


[ We have in the past championed the cause of the Electrical 
Power Engineers’ Association so consistently that we have 
no fear that we shall be classed amongst its enemies; but 
we shall not forgo our right of honest criticism, and we do 
not take back a word that we have said. As for the reference 
to monkeys, we suggest that Mr. Rogers should cultivate 
a sense of humour; no one could reasonably suppose 
that we called the Association, or any member of it, a monkey. 
With regard to the accuracy of our statements, we had first- 
class authority for our conclusions, which, moreover, were 
supported by the letter from '' A Group of Senior Power Bta- ` 
tion Engineers in our last issue. Naturally, as we go to 
press on Wednesday, we cannot give the results of meetings 
held that evening and the following day in our Friday issue.— 
Eps. Erec. REv.] 2n 


— 


The leaderette in the current issue of the Review is wel- 
comed by a large section of the E.P.E.A. as a fair expression 
of their views. Many of the members are abou dis- 
gusted at the way the secretary and his staff have con ucted 
affairs, thereby placing the Association in a position from 
which only good fortune extricated it. The E.T.U. were 
not slow to take advantage of openings given, and it is most 
pitiable that a professional association should have been 
dragged along by the nose by the most unconstitutional 
organisation of the day. Mn 

t is much to be regretted that the Association is not 
adhering to the original programme as sketched out by Mr. 
Wordingham; instead of attempting to raise the status of 
the members, the opposite seems to be the policy. For some 
time past there has been far too much coquetting with the 
E.T.U., and a section openly advocate throwing in their lot. 
with that body. It is only fair, however, to add that this 
state of mind has been largely brought about by the way 
certain employers have treated the Association. Even to-day 
many undertakings have not honoured their promises to 
abide by the award, so it is not altogether surprising that 
the Red Heads have made their voices heard. If we had 
strong men to conduct affairs, many of the difficulties en- 
countered would be scotched at their inception, but, un- 
fortunately, this is evidently not the case. The E.P.E.A. 
is an Association which is badly wanted by both employer 
and employé, but the men who conduct affairs must com- 
mand the respect of both parties, and until this is so the 
society cannot hope to take its proper place as representing 


the views of a group of professional men whose services are 


» 


vital to the community as a whole. 
Another Group of Senior Members. 


September 90th, 1920. 


It is unfortunate that the Group of Senior Power En- 
gineers whose letter appears under the above title in your 
last issue, have not subscribed their names, a8 it would have 
enabled the Executive Council of the E.P.E.A. to provide 
them with a fuller explanation of the policy, than is possible 
within the narrow limits of a letter. It is certainly safe to 
assume, however, that they cannot have been in the habit 
of attending the general meetings of the Association, other- 
wise they would not have been guilty of such misleading 
statements as ‘‘ the Executive Council of the E.P.E.A. holds 
the view that because we are a trade union we must throw 
in our lot with any other trade union in any strike that 
may develop, provided the grounds seem to us to be just.” 
When and where did the Executive Council make such a 
declaration? As a matter of fact, no such assertion has ever 
been made, and their supposition is entirely erroneous. The 
support of the E. P. E. A. is not cast indiscriminately on to the 
side of the trade union, neither is it (as they apparently 
wonld desire) cast on the side of the employer, but is con- 
ditional upon either party consenting to make use of the 
regularly constituted machinery. If this is to! forfeit our 
independence it is the inevitable consequence of our having 
to act as a trade union. We have been compelled by. force 
of circumstances to use the strike weapon, and we have no 
right to act as an organisation of strike-breakers in every 
dispute. "Those who are shocked at such heresy need to be 
reminded that nothing less drastic than a trade union could 
effect a cure for the intolerable conditions which existed 
before the E. P. E. A. entered the field. 

The surprise exhibited by those senior engineers at the 
present conduct of the Association, and the aplendid attitude 
of aloofness which they adopt, would be amusing were it 
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not for the fact that it reveals their own shortcomings. If 
they had taken a more active interest in the development 
of the Association, if they had given their intelligent assist- 
ance whilst the policy was being formulated, they might 
have guided the Association more in accordance with their 
desires. Or alternatively, they might have been educated up 
to the policy, and have ranged themselves in line with the 
bulk of the Association which. supports the policy, for it is 
significant that the small majority of the members who to-day 
find themselves in disagreement, is largely made up of those 
members who have assisted least in the development of the 
Association, and who have consistently absented themselves 
from the meetings. 
W. Arthur Jones, 


General Secretary, 
London. Electrical. Power Engineers’ Association. 
September 91st, 1920. 


Imitation Half-watt Lamps. 
May I give warning that there are now on the market 


30- and 40-watt, 200-250-volt lamps which have the appearance 


of, and are being sold as, '' half-watt type lamps, but which 
are not gas-filled, and their efficiency 1s little if any higher 
than that of over-run, one-watt lamps. 
B. B. Gothard, 
Electrical Engineer. 
Aldershot, Electricity Works. 
September 20th, 1920. 


Power Factor. 


The correspondence on power factor is stimulating and 
enjoyable. May I add that, before sending the first article, I 
submitted it to an eminent authority, and his opinion was not 
that of Mr. Dorey. Mr. Dorey seems to have a poor opinion 
of the utility of apparatus for producing leading P.F. to com- 
pensate for the lagging P.F. which so curses most stations, but 
he is not supported by leading authorities in this. For in- 
stance, Glover’s Almanac for August 20th records that one 
station installed a 7,880-K.v.a. synchronous converter to com- 
pensate for lagging P.F. with good results. Mr. Dorey objects 
to my statement that a firm might get 1.000 K. v. A. wattless 
current for nothing, and points out that such a firm would be 
using something like 3,000 xw. of wattful current. Quite 80; 
but surely the firm which uses 3,000 Kw. at unfty P.F. should 
get it at a better rate than one which uses 1.000 K. v. A. watt- 
less along with it. The suggestion to use a demand indicator 
to register K.V.A. is well known, but it is also unfortunately 
equally well known that consumers hate the maximum-demand 
system most bitterly. They fear that some day they will be 
let in for a high maximum demand through some exceptional 
concatenation of circumstances, and they prefer to pav for 
all their current in units. The method of assuming 80 per 
cent. P.F. is not scientific: it gives a man no inducement to 
improve his P.F. and provides no penalty if the P.F. drops to 
30 per cent. 

À meter expert has written me that meters are procurable 
which will meter the ‘‘ wattless component.“ For large con- 
sumers these should be the best solution. The wattless-com- 
ponent meter reading is made use of to modify the main 
meter reading in a suitable manner, and this gives a method 
which is fair to evervone. The RK. v. A. meter suggestion is not 
fair. being altogether too severe. 

Mr. Harvey thinks that some technical men are irritated 
by the analogy business. Granted: but some are not. Clerk 
Maxwell, Kelvin. and Duddell all had some fondness for the 
mechanical analogy. while Dr. Drysdale, in his text book, 
uses it through and through, and deduces his formule 
mechanically and then adapts them to electricity. The result 
is satisfactory to most people. 

If the Editor will allow me. I propose to write a third 
article on the subject, from a different point of view. In it I 
hope to show that Mr. Harvey's ideas of wattless current are 
wrong. At any rate, if thev are not, then most people who 
have written on the subject have gone wrong. 

C. Turnbull. 

Electricitv Works, North Shields. 

September 14th, 1920. 


Electric Welding. 


The writer of the article upon the above matter in this 
week's issue makes a few statements which are apt to mis- 
lead those who are thirsting for knowledge upon this im- 
portant subject. In the first column he points out that 60 
has been agreed upon as a suitable generator voltage for arc 
welding, and that the earlier specified 100 volts is unnecessary. 
In this he is correct, but in the second column he states 
'" 60/80” volta as quite satisfactory, while further on he 
rises to 90 volts. In the third column it is stated that a 
generator should be selected having a range of ''30 to 100 
volta. 

In the second column, the voltage for a bare metal arc 
is given as ''95 to 35." Even the lower figure here is too 
high for bare metal, while the higher would mean a very 
long arc and a spongy deposit. A bare metal electrode in 
the hands of a skilled operator should never exceed 22 volta, 


while 18 and 20-volt arcs are quite usual. Manganese steel 
electrodes do not require any higher voltage than mild steel, 
and the figure of 300 amperes named for the current is far 
too high for any gauge of electrode in common use. No. 4 
gauge is the largest, and the current here should not exceed 
200 amperes. 

A slag-covered electrode may require a higher initial or 
generator voltage, but the arc potential will be consistent with 
that of the uncovered electrode. It is only when the flow 
of the pools of molten slag threatens to wash out the arc 
that the higher initial voltage serves to maintain it. 

In describing the reverse-compound-wound arc welding 
generator, the writer omits to state that separate excitation? 
fgr the shunt winding is necessary. Without it, the machine 
would be a failure, owing to the heavy rush of current upon 
striking the arc demagnetisingg the fields, or even reversin 
the permanent magnetism. It Should also have been 801000 
out that these machines are only suitable for supplying cur- 
rent to one arc. 

The writer states that 5 kw. per welder is sufficient for 
average conditions. If 60 volts is the accepted line pressure 
this would allow each welder 83 amperes, which value does 
not agree with the other figures given. If the allowance is 
based upon the assumption that self-regulating machines will 
be used, the figure would suffice for light welding, but this 
should have been stated. 


London. H. Bevan Swift. 


September 18th, 1920. 


Domestic Supply Pressure and Wiring. 


No reader of the Review should miss the long and valuable 
article by Mr. C. H. Wordingham in your issue of the 17th. 

One may hope that the Wiring Rules Committee will give 
every attention to the question of Graded Regulations,” 
and that the coming session of the I.E.E. may produce some 
paper which will permit of discussion on the lines of the 
Past-President's suggestive communication. 

The cooker with self-contained transformer sounds revolu- 
tionary, and may entail metering difficulties, but reversion 
to higher distribution and lower consumers’ pressures does 
appear imminent. 

The suggestion that loss of energy in the form of heat in 
wiring used for electric stoves is not necessarily waste leads 
one to a convector method of warming in which low-tem- 
perature elements are distributed over the room, i.e., the 
conductor cable and heating element tend to merge into 
one another; however, a large proportion of our occasional 
heating will no doubt continue to be eflected by radiation; 
the cheerful and healthy characteristics of high-temperature 
radiation have given the modern electric &tove its popularity. 

The basis of simplified house wiring must le with a 
reformed tariff system; once secure a method of payment 
bv some form of subscription or assessment, with a uniform 
rate for all energy through a single meter, and many m- 
provements become possible. 

A rising main. looped into each floor or room, and multiway 
outlets to which local lighting, heating, and power can be 
connected, immediately suggests itself. Instead of plugging 
a 600-watt kettle into a G0-watt lamp socket, we shall then 
plug the local lighting circuits and all small consuming 
devices into a receptacle attached to the main heat terminals 
for the floor or room in question. 

Jiven a low-tension supply (say, 50 volts) on the consumer 8 
side of the meter, and it becomes worth while to consider 
even wiring the house bv running cable up outside the walls 
and looping into a terminal box on each floor; considerable 
modifications in practice would result, and much greater 
freedom could be given in the design and use of all acces- 
sories. To-day we encumber the work with costly gafeguards, 
and when the job is finished the consumer buys perhaps à 
washing machine, with but partly protected motor and leads, 
which she proceeds to use without any earthing provision 
in a scullery slopping with water, and bristling with taps 
and metal work, which are handled whilst working with the 
washer and its connections. 

J. W. Beauchamp, 
Director and Secretary, 
Tondon. The Electrical Development Association. 
September Wth, 1920. 


The thanks of all who are interested in the future of the 
electrical industry are due—and no doubt will be accorded— 
to Mr. Wordingham for his article in last week's REVIEW. 
have no doubt it will be regarded as a landmark in the history 
of electricity supply, not so much for the blessing he bestows 
on cheap wiring, but for his daring act in exploding 8 bomb 
in such close proximity to that sublime and stately edifice— 
the T. E. E. rules. 

In politics the meaning of a move of this nature would be 
obvious to all, and it is to he hoped that in this instance the 
object in view is the game. 

The I.E.E. rules are admirable in themselves, but tbev are 
not easy of sensible application by the stupid and inexperr 
enced. In other words, in the hands of the experienced an 
conscientious they are a safeguard, bnt when entrusted to fools 
they are the cause of endless futility. As an instance, the 
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regulations say that installations in certain cases must be con- 
trolled by a double-pole linked switch; this was recently inter- 
preted by a supply authority, in such a manner that they 
refused to connect a seven-light job, as two single-pole tumbler 
switches had been used, and this presumably with the concur- 
rence of the chief engineer. 

One of the unpleasant features in the application of any set 
of wiring regulations becomes prominent when these are placed 
in the hands of a supply authority who are in possession of 
wiring powers, and therefore in a position to compete with 
those whose work they have to pass. 'The limited powers of 
supply authorities are not generally known, and I doubt the 
advisability of allowing the matter to be generally realised, as 
it would tend to encourage undesirable wiremen in their cam- 
paign of shoddy work, and add another ‘‘ bayonet ” to the side 
of the engineer. It is, however, very galling to find trivial 
omissions or deviations from the I.E.E. rules, in unimportant 
installations, being made the excuse for refusal of connection, 
d can but tend to discredit the contractor in the eyes of 
his client, 


The remedy for this is that all inspection be taken from the 
. hands of the supply authority and entrusted to an independent 
trustworthy and experienced inspector, who would be directly 
responsible to the Commissioners. It should be made compul- 
sory for all contractors and supply authorities to notify the 
appointed inspector of all work in progress, and a certificate 
from him on completion should be taken as a guarantee that 
an installation was suitable for connection. 

The present system, as practised in some districte, of 
entrusting the inspecting of installations to inexperienced 
youths, who are also responsible for subsequently connecting 
those installations, is so obviously unsound and unfair that it 
is incredible that it should be allowed to exist. 

I will not elaborate this point further at present, but will 
leave it in the hope that others of your readers will express 
their opinions, on the matter. 

Thomas Smith, 


Smita & BrELLHOUSE, Wolverhampton. 
September 90th, 1920. 


BUSINESS NOTES. 


Bankruptcy Proceedings. e J. J. Symons (trading 
as the Zodiac Peerless Electric Lamp Co., 25, Denmark Street, 
Charing Cross Road, W.C.—The first meeting of creditors under 
this failure was held at the London Bankruptcy Court, on 
September 16th, before Mr. Walter Boyle, Official Receiver. A 
statement of affairs was presented showing unsecured liabilities 
£2,200 and assets valued at £216. The Chairman reported that it 
appeared from the debtor's statements to the Examiner that he 
was formerly in the employ of an electrical company, and there 
gained a knowledge of the industry. In October, 1918, he entered 
into partnership with his father, and they started business as 
electric lamp factors under the above style. They jointly provided 
a capital of £200 at the outset, and his father subsequently 
advanced a further £200 for the business. The partnership was 
dissolved in November, 1919, on terms that the debtor took over 
the business, with the liabilities and assets, and gave his father a 
bill fer £200 in consideration of his interest in the business. The 
debtor continued the business in the same name, and commenced to 
manufacture lamp shades in addition to the lamps. He obtained 
good orders, and, as he acted as his own traveller, he left the 
manayement to employés, through whom he lost a considerable 
sum; a further £200 or £300 was lost through a burglary, in 
consequence of which he had to cancel orders and return certain 
goods, A private meeting of the creditors was held last August, 
when the creditors demanded 10s. in the &; the debtor was 
unable to arrange that composition, and these proceedings ensued. 
He attributed his failure to bad trade; to fall in value of a large 
stock of materials in hagd ; and tothe loss by burglary. A resolu- 
tion was passed for Mr. A. H. Partridge, IA, Warwick Court, 
Holborn, to act as trustee and administer the estate in bankruptcy. 
The following are the principal creditors :— 


Garrett & Co., W. J. . . £747 British Thomson-Houston Co., 

" Perrott & Bons, W. K. ee ee 573 Ltd. ees ee ee ee £45 
Seott, Son & Co., Ltd. .. „ 5571 Sloan Electrical Co. s s 80 
Symonds, JJ. sc .. 2M Stanley Palmer  .. 80 .. 10 


A. R. MEGGETT, electrical engineer, 45, Thrumpton Lane, East 
Retford, Notts.— The public examination of this debtor was held 
on September 16th, at Sessions House. Lincoln.  Debtor's state- 
ment of affairs showed gross liabilities of £692, of which 
£677 was due to unsecured creditors, and assets of £278, 
leaving a deficiency of £399. Debtor attributed his failure 
to want of capital and to cost of time of man when awaiting 
delivery of material. Debtor stated that he was appren- 
ticed to a firm of electrical engineers at Birmingham, and 
after serving his time he worked on his own account as 
à journeyman until December, 1919, when he opened a business 
at Retford with a capital of about £20. He filed his petition on 
receiving a County Court execution levied on his effects for #22. 
He had kept no books. He had entered into contracts, one of 
Which was for £300. His total contracts iduring the short 
time he was in business amounted to about £1,000. He believed 
he had always under-estimated in making out these contracts, 
Further questioned, debtor said that when he had had executions 


or County Court summonses his’ father-in-law had paid them out. | 


e examination was formally adjourned. 

H. TURNER, electrician, 31, St. Paul's Road, Southsea.—Receiving 
order made September 15th, on debtor's own petition. 

W. H. MELLON (H. B. Wallis & Co.), electrical engineer, 
Chiswick.—First and final dividend of 2s. 6d. in the £, payable 
September 22nd, at Official Receivers Offioe, 14, Bedford 
Row, W. C. 

A. 8. PALMER, journeyman electrician, Margate.—First and 
final dividend of 1s. 21d, in the £, payable September 25th, at the 
Official Receiver's Office, 68A, Castle Street, Canterbury. 


Catalogues and Lists.—Mxssms. Jones & PonDEs, 
e^ Craw ford Passage, Farringdon Road, E.C.l.—New issue of 
Elba" dry cell leatlet. 
Nd MaAvoR & CouLsoN, LTD., 47, Broad Street, Mile End, 
t om. —A collection of 40 illustrated leatiets dealing with many 
ypes of industrial switchgear, &c., including ironclad and flame- 
ied Installations for mines, A.C. and D.C.iswitchboards, distri- 
ution pillars, joint boxes, tramway type controllers, &c, 


H. W. SULLIVAN, 368 and 369, Winchester House, E.C. 2.— A 
catalogue (15 pp.) of “Sullivan” electric fires and grills of many 
patterns. The list is fully priced and illustrated. 

COLUMBIA STEEL AND ENGINEERING Co., LTD., 329, High 
Holborn, W.C.1.—A booklet (23 pp.) dealing with bright, cold 
rolled, free cutting mild steel, and turned and polished shafting, 
Illustrated table of metric equivalents. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 


E.C.4.—List No. WK 43 (8 pp). A well illustrated publication: 


dealing with Witton-Kramer electric monorail hoists, &c., and 
including worm-geared and spur-geared winches, electric friction 
hoists, and electric capstans, with leading dimensions, speeds, H.P. 
of motors, lifting capacities, &c. x 

THE ELECTRICAL SVPPLIES Co., The Light-House, 233, Totten- 
ham Court Road, W.—Sheets 51 to 54 dealing with alabaster bowl 
fittings, ornamental lighting brackets, standards, &c. Also a net 
trade price list (8 pp.) covering a wide field of electrical fittings, 
&c., from accumulators to cables, conduits, switches and plugs. 

RHopES Motors, LTD., Riverside Works, Doncaster.—Stock List, 
September, 1920, giving particulars of D.C. and A.C. motors for sale, 

" WELCO PATENTS, 150, Alma Street, Birmingham.—An illus- 
trated and priced leaflet of electric fires lin antique copper or 
oxydised silver finish. 

WILLIAM BRYCE, 54 and 544, Lothian Street, Edinburgh.—List of 
technical works (72 pp.), grouped under many headings and relating 
to electrical and mechanical engineering, building construction, &c, 

THE JACKSON ELECTRIC STOvE Co., LTD., 143, Sloane Street, 
S.W. 1.—A catalogue (32 pp.) of electrical cooking and heating 
apparatus, profusely illustrated, with price list. The publication 
deals with electric cookers, toasters, kettles, hot-plates, water- 
heaters, irons and various types of electric firea. 


Company Liquidations.—BoxsAv ELECTRIC SUPPLY 
AND TRAMWAYS Co., LTD.—Winding up voluntarily. Liquidators, 
Mr. F. C. Rimington and Mr. N. H. Moos, who are authorised to 
consent to the registration of a new company (Bombay Electric 
Supply and Tramways Co., Ltd.), which will acquire the entire 
undertaking as a going concern. Meeting of creditors, October 4th, 
at 3, Clement'8 Inn, W.C. 

GOKAK WATER POWER AND MANUFACTURING Co., LTD.— 
Meeting called for October 20th, at 9, King William Street, E.C., to 
hear an account of the winding up from the liquidator, Mr. W. 
Lethbridge. 

BROLT, LTD. (Incorporated 1911).—Meeting of members, October 
25th, at 120, Colmore Row, Birmingham, to hear an account of the 
winding up from the liquidator, 


Trade Announcements.—The Financial Times reporta 
that at the meeting of the Humphrey Pump Co., held last week, 
the agreement between the company and William Beardmore & Co., 
for the sale of the patent righta of the water-column pump, wag 
appro zed. 

Messrs. HYATT, LTD.. are removing on September 29th to larger 
offices at Thurloe Place, South Kensington, S.W. 7. 

Mr. R. J. CLARKE has transferred his business to 17, Great 
Brunswick Street, Dublin, not to 11, Townsend Street (which is 
his former address), as stated on p. 334 of our issue for 
September 10th. 

THE INSTITUTE OF CosT AND WORKS ACCOUNTANTS has removed 
to larger premises at 38, Grosvenor Gardens, Victoria, S.W.1. A 
library is in course of formation for the use of members, and a 
reading room is being provided. 


Dissolutions of Partnership—Carrack, Cass AND 
Timm, electrical engineers and contractors, 6, Park Place, Leeds. 
Messrs. J. W. Carrack, W. H. Cass. and H. B. Timm have dissolved 
partnership. Debts will be attended to by Messrs. J. W. Carrack 
and W. H. Cass, who will continue the business under the atyle of 
Carrick & Cass. 

HILLS & DE LOTBINIERE, consulting engineers, 9, Victoria Street, 
S.W.—Major-General A. C. J. de Lotbiniere and Brig.-General 
E. H. Hills have dissolved partnership, 
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NEwTox & Co., manufacturers and dealers in lanterp slides and 
slide boxes, 37, King Street, Covent Garden, W. C., and opticians 
and scientific instrument makers, at 72, Wigmore Street, W.— 
Mr. H.C. Newton and Mr. R. S. Wright have dissolved partnership. 
Debts due and owing to the King Street business will be attended 
to by Mr. H. C. Newton, who will continue the business at that 
address under the style of Newton & Co., and as to the Wigmore 
Street business by Mr. R. S. Wright, who will continue the business 
as Newton & Co., at 72, Wigmore Street, W. 

C. DALES & Sons, watchmakers, jewellers, opticians, and elec- 
tricians, 113, Poole Road, Bournemouth.—Messrs. C. and T. H. 
Dales have dissolved partership. Mr. C. Dales will attend to debts 
and continue the business under the style of Charles Dales. 


Lead.— Messrs. JAMES Forster & Co. report (September 
18th) :— 

The Broken Hill smelters, as is now generally known, have intimated their 
inability to complete “average” contracts for September and October because 
of the strike. America is again on the market, and France is also a buyer. 

Domestic trade has been falling off lately, but this week there has been quite 
a good demand for prompt lead, and some consumers have been buying for 
delivery up to the end of the year. 

The settlement of the electrical engineers’ dispute and the better prospects 
of a settlement in the coal trade should help all markets, and, not least, metals. 


MEssrs, G. CAWSON & Co. report :— 


The market has been erratio and unsettled, owing to labour troubles, The 
rice fell as low as £34 10s. for distant months, while prompt remained at £35. 
"roin this point there has been quite a good recovery, owing tothe settlement 

of the electrical workers’ strike, and also a better fecling as to the prospects of 
settlement of the coal strike. The discount on forward lead has now dis- 
appeared, and lead in all positions September to December msy be quoted 
£35 15s. The general trade demand has not improved, although it is expected 
that electrical works may, perhaps, be disposed to operate a little more freely ; 
this, however, is naturally still governed by the outcome of the coal strike. 

The future of lead is still very problematical. 

Supplies still continue to arrive from Spain and Germany. The latter 
country may now send larger quantities, as the exchange is again in their 
favour, and will encourage them to make larger shipments to this country. 

France now seems to be squite independent of this country; in fact, 
apparently they now have surplus lead to ship here, the exchange also being 
exceedingly favourable for them. 

The outlook for the time being is, perhaps, a little brighter. We cannot, 
however, help thinking that lead is still too dear, and will eventually have to 
settle down on a lower level. 


E.D.A. Activlties.— A further indication of the activities 
of the Electrical Development Association is afforded by the 
receipt of another bunch of pamphlets from the society's head- 
quarters. Following the usual lines, these publications deal with 
the domestic side of electricity, stress being laid upon the labour 
saving and cleanliness inseparable from its use. Lighting is dealt 
with in a booklet contrasting good and bad illumination, and 
giving copious notes on the way to obtain the best effects under 
various conditions, with hints for wiring. The Association has 
also issued an adhesive coloured label entitled Electricity for 
Light and Life, Work and Play,” which bears an attractive design. 
Another new print is a postcard, illustrating a thermometer, a fan 
and a radiator, which calls attention to the adaptability of elec- 
tricity to the extremely changeable conditions of the English 
climate, 

One of the great difficulties which had to be faced when the 
proposition to form a British Electrical Development Association 
took practical shape, consisted in the fact that the electricity 
supply industry in this country was mainly in the hands of muni- 
cipal authorities, which were more or less tied. Financial support 
was, of course, indispensable, but the powers of municipalities in 
this respect were restricted ; that obstacle was not incapable of 
circumvention, but a second, and, perhaps, greater difficulty lay in 
the necessity of convincing the members of the Committee in 
charge of an undertaking that it was in their interest to subscribe 
to the funds. We are glad to know that a letter has been circulated 
to the members of the I. M. E. A. by their Council, strongly urging 
them to support the Association, and testifying to the excellent 
work that has already been accomplished by E. D. A.“ 


Swedish Electrometallurgy. — The Swedish A. B. 
Elektrometall, which owns the patents of Gronwall, Lindblad, and 
Stalhane, for the electrical production of pig-iron, steel and other 
metals and alloys, and which also grants licences to work them, 
proposes to reduce the company's share capital by one-half, and 
repay the amount to the shareholders. The object is to prepare 
the company for the future in face of the fact that one-half of the 
period of patent protection has already expired. : 


The Italian Labour Crisis—The Federation of Manu- 
facturers on September 16th approved a resolution demanding the 
evacuation of the factories seized by the workmen, and compensa- 
tion for damages, but accepting the principle of control as enforced 
by legislative enactments on condition, first, that it entails the 
co-operation and equal responaibility of the various parties con- 
cerned in production, and, secondly, that it is done in the interesta 
of the community without encroaching upon the freedom of move- 
ment necessary to industry.— /teuter (Milan). 


Winnipeg University, —E ECTRICAL CATALOGUES WANTED. 
—H.M. Trade Commissioner at Winnipeg, in a recent dispatch, 
reports that Prof. E. P. Fetherstonhaugh, B.Sc., Department of 
Electrical Engineering, University of Manitoba, Winnipeg, hag 
promised to notify the Department of Overseas Trade of any addi- 
tional apparatus that is required in connection with the equipment 
of the new laboratories of the University. The professor would 
be glad. in the meantime, if United Kingdom manufacturers of 
electrical instrumenta and apparatus would place hia department, 
op their mailing liste for catalogues and advertising matter, 


Applications for British Trade-Marks.—Appended is a 
summary of the reoent applications for British trade-marks in 
respect of goods connected with the electrical industries and 
trades :— 

Rippla. No. 397,928. Class 6. Electrical machinery and parts. 
H. J. Handcock, 11, Victoria Street, 8.W.; A. S. Brown, 7, Queen 
Square, Finsbury Avenue, E.C.; Chas. Oliver, Cambridge Place, 
Burrage Road, Woolwich ; and A. H. Dyker, 11, Victoria Street, 
S.W. December 2nd, 1919. 

The Dolphin. No. 401,576. Class 13. Electric lampa and 
fittings therefor. Philip Knowle, 27, Cannon Street, London, E.C. 
March 3rd, 1920. 

Reliable Canadian Products (lettering combined with design). 
No. 393,696. Class 8. Electrical batteries and cells (not for medical 
purposes). Dominion Battery Co., Ltd., 736, Dundas Street East, 
Toronto, Canada. July 28th, 1919. . 

E. (letter combined with design). No. 405,008. Class 13. 
Electrical apparatus. George Ellison, Wellhead Lane Works, Perry 
Barr, Birmingham. June 9th, 1920. 

Callophone (lettering in design form). No. 400,904. Claas 8. 
Telephonic apparatus and accessories, The International Callo- 
phone Corporation, 151, Grand Street, New York. February 
18th, 1920, 

T.F.E S. Co., Ltd. (lettering combined with design). No. 401,965. 
Class 18. Electric lighting apparatus. Fairless Engineering 
Supplies Co., Ltd., Station Works, Allison Street, Stockton-on-Tees. 
March 16th, 1920. 

Thor. No. 104,026. Class 13. Electric lamps. Haslam and 
Stretton, Ltd., 11, Windsor Place, Cardiff. May 11th, 1920. 

Wico. No. 402,380. Class 6. Magnetos and electrical machines. 
Witherbee Igniter Co., 132, Liberty Street, Springfield, Mass, 
U.S.A. March 13th, 1920. 

S.C. (lettering combined with design), No. 398,715. Class 13. 
Sparking plugs. Jean Sender & Co., 11, Rue Chartran, Neuilly- 
gur-Seine, France. December 22nd, 1919. 

Polar Cub. No. 391,717. Class 6. Electric fans, motors, 
generators, kc. The A. C. Gilbert Co., 119, Blatchley Avenue, New 
Haven, Conn., U.S.A. May 25th, 1919. 

Aerex. No. 401,400. Class 9. Electric vacuum or suction 
apparatus for player pianos. H. W. Yeager & Co., 154, North 11th 
Street, Philadelphia, U.S.A. March 2nd, 1920. 

Siemens (lettering combined with design). Nos. 398,633 and 
398,634. Class 8. Dry cells. Siemens Bros, & Co., Ltd., Palace Place 
Mansions, Kensington Court, London, W. December 29th, 1919. 

Peel. No. 405,494. Class 11. Electric switches, General 
Electric Co., Ltd., 67, Queen Victoria Street, London, E.C. June 
24th, 1920. l 

Vecolite. No. 402,031. Class 50. Insulating material. Ida 
Booth, 27, Fairfax Road, Bedford Park, London, W. March 
18th, 1920. 

Arcobio. No. 366,734. Class 4. Carbons for electric arc lamps. 
Gebrüder Siemens & Co., 128-137, Herzbergstrasse, Lichtenberg, 
Berlin. December 18th, 1914. 

Arrota. No. 401,637. Class 13. Electrical and motor acces- 
sories. The Arrota Electrical and Motor Accessories Co., Ltd., 
Charles Street, Louth. March 9th, 1920. ° 

Elfa (lettering combined with design). No. 104,713. Class 13. 
Electric torches and metal cases therefor. Arthur Kupper, 62, 
Noordestraat, Amsterdam, Holland. June Ist, 1920. 

Paragon. No. 404,811. Class 18, Electric switches, fases and 
cut-outs. The Midland Electric Manufacturing Co.. Ltd., Stafford 
Works, Barford Street, Birmingham, May 3rd, 1920. 

Shielda. No. 404,812. Class 13. Electric switches, fuses and 
cut-outs. The Midland Electric Manufacturing Co., Ltd., Stafford 
Works, Barford Street, Birmingham. May 3rd, 1920. 

M.L. (lettering combined with design). No, 405,263. Class 6. 
Ignition apparatus for internal combustion engines. The M.L. 
Magneto Syndicate, Ltd., Victoria Works, West Orchard, Coventry. 
June 17th, 1920. 

F.P. (lettering combined with design). No. 401,661. Class 13. 
Electrical goods. Ferguson, Pailin, Ltd., Edward Street, Higher 
Openshaw, Manchester. May 3lst, 1920. | 


French Porcelain and Electrical Apparatus.—T he share- 
holders in the Société des Porcelaines et Appareillages Electriques 
Grammont have sanctioned an increase in the share capital from 
3,000,000 to 5,000, 000 fr. and the issue of bonds as occasion may 
arise, for 5,000,000 fr., bearing interest at the rate of from 6 to 64 per 
cent. It is explained that the capital augmentation is justified by 
the working of the Radiguet establishments, which comprise two 
works at Limoges and several quarries, and which were acquired & 
few months ago. 


Trade with Turkey.—The Board of Trade Journal for 
September 16th contains a full review of the report of Capt. C. H. 
Courthope-Munroe, Commercial Secretary to the British High 
Commission at Constantinople, on the situation with regard to trade 
resumption in Turkey. American competition, the need for greater 
British enterprise in the market, methods of doing business, repre- 
sentation, pitfalls and precautionary measures for dealing with 
them, are discussed. 


German Export Trade.— The Committee of the Foreign 
Trade Department for Electrical Engineering is forming a com- 
merce and export trade group which, similarly to the technical 
trade group, will participate in discussions concerning the course 
of prices, especially with the object of meeting the complaints 0 
merchants in connection with the present difficult situation. The 
Committee expresses the opinion that everything possible must be 
done to prevent a panic at the present time, 
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Contract Conditions.— A report of the Sydney (N.S.W.) 
Municipal Council states that with regard to the question of 
provision for variations in the amounts ot contracts tor plant 
in connection with the Council’s electric lighting undertaking, 
and in connection with which the British Electrical and 
Allied Manufacturers’ Association has addressed a letter, dated 
July 9th, 1920, provision will be made in future contracts, as 

follows :— 

"In the event of any increase in the price of material 
occurring between the date of tender and the date ot com- 
pletion of the contract, the net amount of such increase shall 
be added to the contract price, a certificate from any recog- 
nised firm of auditors to be accepted as final in the event of 
any dispute as to the amount or such increase. For every 
shilling or pro rata increase in wages occurring between the 
said dates, l per cent. or pro rata, shall be added to the 
contract price, the latter increase being in the same propor- 
tion as the unexpired period of the contract is to the total 
period. In the event ot completion of the work being delayed 
by causes beyond the reasonable control of the contractors, 
the contract period shall be extended accordingly, and any 
increase shall apply also to such extension, with the further 
condition that provision shall be made for reductions in the 


contract amount with decreases in the cost of material and 


labour, as well as for increases in the contract umount with 
increases in the cost of material and labour.’’ 


Australian Criticism of British Electrical Manufacturers. 
The Melbourne Age for July 26th contained the following :— 

" Owing to the virtual suspension of the manufacture of 
electrical machinery during the war, manufacturers of this 
machinery all over the world are at present deluged with 
orders, whose date of fulfilment is a matter of great uncer- 
tainty. What will happen when the deluge passes away and 
production and orders become normal it is ditticult to say, 
but the indications are that British manufacturers, who are 
reported to be treating their colonial customers with short- 
sighted indifference, will suffer. Though American manu- 
facturers are also more than busy with orders, they are 
making special elforts to meet the needs of new customers, 
particularly those in Australia and other British Dominions, 
who have been looking to England for their supplies. Many 
items of electrical machinery had necessarily to be purchased 
from America during the war, and since the war the enor- 
mous differences in the quoted prices, which the very high 
rate of exchange has not been sufficient to compensate, have 
induced the continuance of trading relations with American 
manufacturers, whose future advantage they have not been 
slow to realise. Mr. J. H. Butters, general manager of the 
Tasmanian hydro-electric scheme, is going to England shortly, 
and will, it 18 stated, strive to bring home to British manu- 
facturers of electrical machinery the extreme undesirability, 
from an Imperial point of view, of the continuance of the 
unfortunate state of affairs mentioned.” 


Patents and Designs Act, 1919. — REGISTRATION.— 
Attention is directed to Section 16 of the Patents and Designs 
Act, 1919, and especially to sub-section (4), which provides 
that a document or instrument in respect of which no entry 
has been made in the Register of Patents shall not be ad- 
mitted in evidence in any court in proof of the title to a 
ine or to any interest therein unless the court otherwise 

irects. 

Attention is also directed to the First Schedule of the 
Patents Rules, 1920, which provides that upon application 
for entry of name of subsequent proprietor or- for entry of 
notices of a mortgage, licence or other document, in the 
Register of Patents, if made within six months from date 
of acquisition of proprietorship or interest, or the coming 
into force of the Rules, the fee payable in respect of one 
patent is £1. If such application be made after the six months 
period in question, the fee payable in respect of one patent 
is £10. Inasmuch as the Patents Rules, 1020, came into 
operation on April Ist last, it should be noted that in order 
to avoid the payment of the increased fee all such applica- 
tions for registration in respect of dealings effected prior to 
that date should be received at the Patent Ottice, 25, South- 
100. Buildings, W. C. 2, not later than September 30th, 


Copies of the Patents and Designs Act, 1919 (3d., by post 
44d.), and of the Patents Rules, 1920 (IS., by post IS. 2d.), can 
be obtained from the Sale Branch of the Patent Office, 25, 
Southampton Buildings, London, W.C.2.—B. of T. Journal. 


New French Companies.— There has been formed at 
Paris (8, Avenue Percier) the Energie Electrique du Tarn, 
with a capital of 1,000,000 fr. 

Société d'Etudes de Chauffage Industriel is the style of a 
company formed at Nantes (76, Rue de la Bastille), with a 
capital of 500,000 fr., for the erection of heating systems, 
especially that by electricity. 

‘or the working of the Moulin-Favre-Bulle electric clock 
patents the Compagnie Générale des Appareils Horo-Electri- 
ques has been constituted, with a capital of 1,200,000 fr. Its 
headquarters are at 17, Rue Gambetta, Boulogne-sur-Seine. 

Porcelainerie d'Etampes is the title of a company launched 
at Paris (12, Rue Béranger) for the manufacture of electro- 
technical porcelain. Its capital is 400,000 fr. 

A company styled the Mécanique Rotative, formed for the 
construction and working of every system of heat, water, and 


electric motors, and especially turbo-machines, has been es- 


tablished at Paris (8, Avenue Percier), with a capital of 


2,000,000 fr. 

The Approvisionnement Electrique Ultra (Reinbold, Lamb- 
lin et Cie) has been constituted à company at Saint Ouen 
(Seine) (3, Rue Morand), to carry out all operations related. 
to electric tool equipment, machines, and metal founding.. 
Its capital is 300,000 fr. | 

There has been formed at Lyons (60, Rue Chaponney) a 
company styled Etablissements H. Parmilleux, for the manu- 
facture, sale, and repair of gas and electrical apparatus. Its 
capital is 500,000 fr. 

La Précision Electrique is the name of a newly registered 
company, whose objects are the manufacture and sale of 
mechanical and electrical apparatus, instruments, &c. Ita 
capital is 350,000 fr.;'oflices, 10, Rue Crocé-Spinelli, Paris. 

With a capital of 200,000 fr. the Société d'Outillage Mé- 
canique et Electrique has been formed, with. offices at 48, 
Avenue La Bourdonnais, Paris. Its objects are the manu- 
facture of mechanical and electrical equipment. 

Having made a loss of 200,000 fr. on last year's working, 
the Electrique de l'Orléanais Company has decided to amalga- 
mate with the Energie Industrielle. 

After being authorised last month to raise the company's 
capital from 25,000,000 to 70,000,000 fr., the administration 
of the Electricité et Gaz du Nord have now been empowered 
to advance the capital to 100,000,000 fr. 

The following companies have increased their capital: La 
Lumiére Electrique (from 150,000 to 1,200,000 fr.); the Com- 
pagnie Générale de Telegraphie et de Telephonie (from 
1.500,000 to 5,000,000 fr.); and Les Fabrications Electriques 
(from 800,000 to 1,100,000 fr.). : 

The Société de Fournitures Electriques has been registered 
8 company at Strasburg, with a capital of 100,000 fr., to 
carry on the business of electrical suppliers. 

Under the style of Société d'Electrification Omnia, Cau- 
tereau et Cie, a company has been formed at Paris (89, Rue 
de Flandre) with a capital of 250,000 fr., for the application 
of electricity to industrial and private requirements. 

La Société de Matériel Electrique d'Asnieres has just been 
formed at Asnieres (39, Rue de Paris), with a capital of one 
million francs. 

A new company has lately been formed in Paris (27, Rue Laffitte) 
with a capital of two million francs and the title La Société 
Electrotechnique de Metallurgie. l 

To work an electric lighting concession styled the ‘ Secteur 
Electrique du Cours de la République,” at Roanne, Messrs. Sainton 
and Noirot have formed a company, with a capital of 50,000 fr. 

The Etablissements Bardon (Société de Construction Electrique 
et Mécanique) is the style of a company formed, with a capital of 
1,000,000 fr. (raisable to 5,000,000 fr. by simple decision of the 
board), for the manufacture and sale of all kinds of electric and 
mechanical apparatus. Its offices are at 64, Boulevard National 
Clinchy (Seine). 

With a capital of 800,000 fr. has been constituted a company 
styled the Manufacture Parisienne de Fils et Cables Electriques 
(offices, 50, Rue Stendhal, Paris), for research into and 
manufacture of all kinds of electric conductors and their 
constituents. . 

Fiollet et Cie., with offices at 50, Rue de la Folie Regnault, Paris, 
have been constituted a company for the manufacture and sale of 
cables, electric wire, and insulating substances. Capital, 
520,000 fr. 

The Société des Forces Motrices du Rhône has raised its 
capital from 30,000,000 to 40,000,000 fr. by the issue to the share- 
holders of 20,000 600-fr. shares. : 

In order to enlarge its motor works, La Dauphinoise Electrique 
has raised ita capitalto 1,000,000 fr. The new capital was taken up 
by the shareholders, 

The Etablissements Maljournal et Bourron have increased their 
capital from 3.000,0C0 to 8,000,000 fr. 


For Sale.—Middleton (Lancs.) Corporation Electricity 
Department invites offers for one Lancashire boiler, 30 ft. by 8 ft., 
with fittings complete, one 300/100-K w. Belliss-Lancashire Dynamo 
Co.'s steam set, with switchgear and Korting's ejector. For full 
particulars, see our advertisement pages to-day. 

Messrs. LEOPOLD FARMER & Sons will sell by auction on 
October 12th, at 22, Cross Street, Islington, N.1, plant, machinery, 
and stock of the Betemal Engineers, Ltd., incorporating the 
Vaughan Engineering Co. (See our advertisement pages to-day.) 

Harrow ELECTRIC LIGHT AND Power Co., LTD., invites offers 
for three 60-kw. Wülans-Crompton generating seta, one 180-KW. 
Willans-Siemens ditto, one Willans-Crompton steam balancer, four 
Babcock water-tube boilers, economiser, fan, &c. (See our advertise- 
ment pages to-day.) 

Heckmondwike Urban District Council invites offers for one 
75-Kw. Reavell-Fowler generating set and one 75-Kw. Fowler 
generator. See our advertisment pages to-day. 


An Exhibition at Ghent.— Re / lers Trade Service reports 
that an international exhibition of architecture, building, and 
kindred industries is to be held at Ghent next year from April 16th 
to June lith. The exhibition will include departments for 
architecture in general, building construction, chesp dwelling 
houses, hygienic installations, lighting and heating apparatus, 
electricity in all its applications, small tools, means of transport 
(motor and other vehicles), &c. Applications for space should be 
addrersed, before the new year, to Monsieur A, Becker, 40, Rue 
Joseph Hazard, Uccle Bruxelles, 
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Ping Standards in Canada, — The Department of 
Overseas Trade informs us that a communication has been 
received from H.M. Trade Commissioner in Toronto (Mr. 
F. W. Field) in which he quotes the following report on 
standard plugs and receptacles, of the Regulations and Stan- 
dards Committee of the Association of Municipal Electrical 
Utilities of Ontario. This was unanimously adopted by the 
delegates at the convention of the Association at Niagara 
Falls, Ontario, in June:— 

' Your committee have endeavoured to secure information 
in view of adopting standard plugs and receptacles. The 
sale of appliances and satisfaction in the use of same by the 
public has been hindered owing to the confusion in existing 
plugs and receptacles. After careful consideration the com- 
mittee report as follows :— 

‘Inasmuch as there is no standard practice covering the 
design of plugs and receptacles for permanent installations, 
and as there is a great need of having plugs and receptacles 
whose parts dre interchangeable, be it resolved that this 
committee recommend and adopt the use of receptacles, plugs, 
and plug caps as follows :— 

1. Receptacles shall have parallel contacts suitable for 
both parallel and tandem caps. 

“ 4. Plug bases shall have parallel contact or contacts suit- 
sable for both parallel and tandem caps. 

3. Caps shall have parallel contacts. 


4. Contact dimensions of caps shall be as follows: Outside, 


.560; inside, .436; width, .250; thickness, .062.”’ 

There are now in use in Ontario 12 different plugs made 
by the same number of manufacturers, all of which are 
interchangeable. It is likely that the managers of the munici- 
pal electrical enterprises throughout Ontario will specify those 
plugs when making purchases in future. 


Social Events.— In 1917, in order to combat the serious 
shortage of foodstuffs due to the war, certain em- 
ployés of the County of London Electric Supply Co., 
Ltd., diligently cultivated allotments, and at the end 
of the season conveyed certain of their produce to 
one of the local yards for inspection by their fellow 
workers. The movement “ caught on," and in 1918 the 
company's staff’ formed the County of London Electric 
Supply Co.’s Allotments and Garden Society, headed by the 
engineer-in-chief, Mr. C. P. Sparks,. as president. Members 
were enrolled to the number of 196, and an exhibition was 
held in a spacious marquee, beating all attempts of the 
previous year. In 1919, further great strides were made. 
The membership increased to 240. This year the position 
of the country’s food supply having become easier, the society 
determined to cater also for those of the staff not interested 
in allotment work, and the name of the Society was changed 
to the '' Horticultural and Social Society " under the presi- 
dentship of Sir Harry Renwick, K.B.E., deputy chairman 
of the company. A full season’s cricket fixtures have been 
carried out, various concerts have been held with increasing 
attendances, and the membership has increased to 380. The 
fourth annual exhibition and garden party was held on 
Saturday, September 4th, in picturesque private grounds in 
Clapham Park, London, S.W. The exhibits of vegetables and 
flowers numbered 350, covering some 1,000 sq. ft. of table 
space, the display surpassing all previous records. Over 500 
visitors attended, and music was rendered by the band of 
the 6th Battalion London Regiment., The prizes were pre- 
sented by Lady Renwick. Mr. R. E. Ford, F.R.H.S., judged 
the exhibits, and stated that he had never seen a better 
arranged exhibition, and that the various exhibits were worthy 
of competition in any professional show. 

The first annual sports meeting (under A.A.A. Rules) of 
Fuller's United Social and Athletic Association was held on 
Saturday, September IIth, in a meadow at Goodmayes. About 
1,500 were present. The programme contained open, closed, 
and invitation events, and provision was made for the ladies 
and young people. 
contested, and caused great interest. Among the visiting com- 
petitors were teams from the Sterling Telephone Co., the Hart 
Accumulator Co., and the Roneo Co. (Romford). Prizes were 
distributed by Mrs. G. A. Fuller. Several of the directors, 
Messrs. G. A. and L. Fuller, and Mr. Gordon, were present. 


The Demand for Electrical Goods in Chile. — The 
Commercial Secretary to H.M. Legation at Santiago (Mr. 
W. F. Vaughan Scott), in a recent report on the demand for 
electrical goods in Chile, states that Great Britain to-day 
seems to have absolutely no part in this trade, which, taking 
the market as a whole, must be very considerable when the 
number of electrical installations (over 200) in the country is 
taken into account. 

He says that owing to the intermittent extreme cold periods 
experienced in most parts of Chile during the winter months. 
artificial heating is absolutely necessary, and on account of 
their convenience, electric stoves are becoming more and 
more popular. Nearly all the stoves sold in Chile (over 4,000) 
are of American manufacture. A certain number of stoves 
are made in the country and fitted up with American bulbs. 
The American stoves are generally quoted f.o.b., and in 
some few cases at port of shipment. No reliable information 
can be obtained regarding prices, as the same are constantly 
changing, but Mr. Scott gives in his report such information 
as he has been able to collect comparing British and American 


Inter-departmental events were keenly — 


prices. He holds that there would be an opportunity far 
British manufacturers successfully to compete with all other 
makes if they could offer a cheaper, and as well-presented 
stove as the American, that would consume less current, as 
charges for energy are high in Santiago. i 

Electric Bulbs.—Of these, about 60 per cent. are of Ameri- 
can manufacture, the quality of which, from information 
obtained, is not very good”; 30 per cent. are Japanese, 
which, in quality, are inferior to the American article; 
and the balance of 10 per cent. correspond to those imported 
from other countries. l 

Electric Wire is principally imported from the United States 
of America, Japan, and Spain. : 

Electric Lamps, Firtures, £c.—60 to 70 per cent. are im- 
ported, at present, from America, and the balance from other 
countries. , 

Battery Cells are mostly imported from the United States, 
and a certain amount from Spain. i . 

A certain quantity of brass insulating tubing is being 
manufactured locally. 


Aluminium Production in Germany. — Reports have been 
in ciroulation that the Lauta aluminium works near Hoyerswerda. 
belonging to the German Government, is in a difficult situation. as 
the cost of product ion substantially exceed prices abroad, and that 
orders are consequently lacking, stocks accumulating and workmen 
being discharged. It is, however, semi-officially stated that the 
reports in this form are incorrect. It is admitted that stocks are 
on hand as in other industries. The costs of production are such 
that the works could yield a favourable return on the capital in 
the present state of the world's markets and the rate of exchange. 
Quantities of 600tons and 200 tons of crude aluminium have recently 
been sold for rolling elsewhere and for export by the purchaser. 
Under the auspices of the reoently-appointed general manager, 
it has been found that the number of workmen employed has been 
disproportionate to the production, with the result that discharges 
have taken place. Not only so, but the generating station, which 
is based upon the use of lignite as fuel, has for some time 
pest been transmitting power to distant places, and a supply will 
also shortly be furnished to Berlin, where a shortage of coal 
exists. The opinion is entertsined by the manager that the 
future of the Lauta works is assured, unless the value of the mark 
undergoes a fundamental change. 


The Use of Electricity in Holland.— According to Trade 
Notes forwarded to the Department of Overseas Trade by the Com- 
mercial Secretary to H.M. Legation at the Hague, in connection 
with the increased price of coal, the Nieuwe Rotterdamsche Courant 
states that it is urged that eleotricity be used to replace gas 
wherever possible. The power stations are producing 50 per cent. 
more electricity than last year, which was also an increase over 
1918, in spite of rationing. The Hague and Amsterdam have set 
the example in making the change from gas to electricity by 
adapting the street gas lamps; other towns, however, have been 
glow to follow this course. 

At the instance of the Coal Distribution Bureau, the Municipality 
of Rotterdam granted a credit of 40,000 florins to electrify 800 
street lanterns ; but, unless constant pressure is exerted, no further 
steps will be taken in this direction. 

In view of the coal scarcity, industry generally is advised to 
spare the use of gas and to extend that of electricity. 


Electrical Machinery for Tasmania.—Mr. J. H. 
Butters, general manager of the State Hydro-Electric Department. 
who left on August 2nd for Canada, the United States, and 
England, is studying the latest developments affecting hydro- 
electricity, and °will select machinery for the big construction 
works now in progressin Tasmania. Mr. Butters will also investi- 
gate the working of some of the important power, water supply, 
and irrigation organisations in Canada and the United States, with 
a view to recommending the system most suitable for Tasmania. 
He will be absent seven or eight months, 

Speaking at a function early in August, Mr. Butters said that 
when the Great Lake scheme was completed, they would be 
generating 78,000 H.P. Other schemes would then be initiated, A 
water-power survey of Tasmanian resources was in progress. 
Those controling the department had in mind & scheme under 
which it would be possible ultimately to generate up to 200,000 H.P. 
He also stated the department had done its share in connection 
with providing for the requirementa of the big electrolytic worsk 
at Risdon.— Reuters Trade Service. 


D.K. Lady Footballers,— The forthcoming tour of 
Messrs. DICK, KERR'8 ladies football team in France, where they 
will play four matches, is to receive the patronage of Lord Derby, 
the British Ambassador, who has associated his name with the 
undertaking. as have also the directors of the English Electric Co., 
including Sir Charles Ellis, K.C.B. (chairman), Mr. W. L. Hichens 
(deputy chairman), Lord Meston, K.C.S.I., Sir John Aspinall, Sir 
Alex. Gracie, Lieut-Col. Sir John Mansell, D.L., and the officials of 
the firm. It is hoped to arrange a match in London on the return 
journey on November 9th. The team has raised £8,340 for 
charities. 


Saturday Work in Australia.—The Compulsory Con- 
ference which was called by the State Labour Government to 
settle the question of Saturday work, has resulted in a settlement 
under which the Unions have agreed to revert to the normal 
working week. The dispute originally arose in consequence of 
the refusal of the boilermakers and engineers to work on Saturday 
to enforce their demand for a 44-hour week. — Kleuter, 
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The Engineering Dispute.— When the Court of Inquiry 
met on Thursday last week, Sir Allan Smith drew the chairman's 
attention to the recommendations of the National Joint Industrial 
Council (reported in our last issue), and suggested that the Court 
should adjourn to enable the parties to consider the position. Mr. 
Rowan supported the suggestion, and the chairman adopted it. 
On the following morning Sir Allan read an agreement which had 
been arrived at, and urged that the Court should not proceed 
further with the inquiry. Mr. Rowan endorsed this view, and the 


chairman, expressing satisfaction with the position, adjourned the. 


Court sine die. 
The following are the terms of agreement :— 
EMPLOYMENT OF FOREMEN. 


As the Electrical Trades Union do not demand that foremen 
must be members of a Trade Union — 

It is mutually agreed :— 

l. The men on strike shall resume work. 

2. The notices issued by the federated firms shall be cancelled. 

3. A general resumption of work shall take place as soon as 
possible according to the circumstances prevailing at each works. 

4. No victimisation shall take place on either side. 

The Court of Inquiry eventually resumed its sittings, and will 
report to the Minister of Labour. 

Before the dispute was settled the Metropolitan Electric Tram- 
ways Co. and the London United Electric Tramways gave notice 
that in the event of an electricians’ strike they would have to 
dispense with the services of all their employés during the strike. 

At a meeting of the National Joint Board held on September 18th, 
the representatives of the Electrical Power Engineers' Association 
explained that their attitude with regard to the recent dispute 
in the engineering industry and its threatened extension to the 
electricity supply industry was dictated by a desire to support 
regularly-constituted machinery for the settlement of disputes. 

The declared intention of the E. P. E. A. to adhere to constitu- 
tional methods received the full approval of the employers’ repre- 
sentatives on the National Joint Board, who took the opportunity 
of emphasising the value of the Board as a means of conciliation, 
and of urging all electricity supply undertakings to support the 
Board's work by a prompt and loyal acceptance of its recom- 
mendations. 


Book Notices.—We have received from the London 
School of Economics and Political Science a copy of the Calendar 
of the School for the 1920-21 Session (2s. 6d. net) Important 
developments have taken place in the School recently, in respect of 
higher teaching in commercial subjects and the institution of a 
Commerce Degree, and an extensive programme of lectures and 
classes on such subjects, for day and evening students, has been 

"prepared. Full particulars of these are conveniently arranged for 
reference, and information is given of the degrees, diplomas and 
certificates which are obtainable. 

“The Output Problem.” By J. E. Powell. Pp. vii + 168. 
London: The Library Press, Ltd. Price 6s. net. 

Tramway Motorman's Handbook.” By W. S. Ibbetson. Pp. viii 
+ 208; 47 figs. London: E. & F. N. Spon. Price 6s. 6d. net. 

“The Henley Telegraph, September, 1920 (32 pp.).— The present 
number of the house magazine of Measrs. W. T. Henley's Telegraph 
Works Co., Ltd., is produced in its usual brightly-written style, 
containing articles of general interest showing excellent literary 
taste. 

"'The Metropolitan-Vickers Gazette," No. 89, August, 1920 
(18 pp.).—This number of the “ Gazette " includes an interesting 
and well-illustrated article on the London and South-Western 
Railway eleotrification and notes on a test on a large oil circuit- 
breaker. There is also a description of Messrs. Rudge-Whitworth, 
Ltd.'s, ball-bearing factory at Birmingham. 

Journal of the Institution of Electrical Engineers." Vol. LXIII. 
No. 293. July, 1920. London: F. & N. Spon, Ltd. Price 10s. 6d. 
—This issue contains the following papers :—“ Automatic Pro- 
tective Devices for Alternating-current Systems,” by A. E. McColl ; 
“Duplex Wireless Telephony: Some Experiments on its Applica- 
to Aircraft,” by Captain P. P. Eckersley; ' Modern Marine 
Problems in War and Peace " (eleventh Kelvin Lecture), by Dr. 
C. V. Drysdale ; also the Chairman's (Prof. E. W. Marchant) address 
to the Liverpool Sub-Centre, and the Report and Accounts of the 
Benevolent Fund for 1919. 

" Transactions of the Faraday Society.” Vol. XV. Part 3, 
June, 1920. London: The Society. Price 17s. 6d. 

"Vickers News." Vol. II, No. 23 (14 pp.).—The September 
number of this interesting journal includes articles on the “ Con- 
traflo" auxiliary condenser, the association of high elastic limit 
and toughness in steel, and a description of Messrs. W. T. Glover 
and Co.’s cable works at Trafford Park, Manchester. 


The British Industries Fair.—We have received from 
the Department of Overseas Trade a copy of a booklet in English 
on the forthcoming British Industries Fair to be held in London 
(at the White City ), and in Glasgow and Birmingham, between 
February 21st and March 4th, 1921. This booklet is about to be 
distributed overseas, and it will be printed in seven different 
languages. The issue forms part of the scheme for propaganda 
overseas to attract foreign buyers and those from the Dominions 
and Colonies to come to the next fair. 


Electrical Manufacturing in Australla.—A new company 
is being formed under the title of the Commonwealth Electric and 
Metal Co. with a capital of £500,000, to establish works at New- 
castle for the purpose of producing electrical equipment, metallic 
alloys, and various other metal manufactures.—Reuter's Trade 
Service (Melbourne), 


* 


Electricity Supply Rifle League.—4A very successful 
Prize Meeting was held under the auspices of the League on Sep- 
tember llth on the ranges of the Hackney Electric Rifle Club. 
There were between 30 and 40 competitors for the various eventa, 
and as the weather was extremely favourable, shooting took place 
under ideal conditions. Owing to holidays, there was not such a 
large attendance as was anticipated, but next year it is hoped to 
have the meeting earlier, when many more will be able to attend. 
The captain of the Metropolitan Co., Mr. H. J. Taylor, had the best 
aggregate for shooting at 25 yds. (deliberate and rapid), 50 yds. and 
76 yds. The arrangements for the meeting were carried out by the 
members of the Hackney club, who were second in the team shoot. 
The secretary of the League, Mr. E. Matthews, assisted by Mr. 
Hows, of the City of London Club, and Mr. Atkins, captain of the 
Hackney Club, acted as officials. The following were the winners 
of the various events: —25 yds. scratch.—W. Hutchings (98), Metro- 
politan Electric ; Pool.—H. J. Taylor (100), Metropolitan ; Handi- 
cap.—A. Ridd (99), Shoreditch; Rapid.—A. Barbour (95), Shore- 
ditch ; Pool.—H. J. Taylor (99), Metropolitan ; Team.—Shoreditch A 
(291) ; 50 yds. scratch.—P. C. Ebner (100), Shoreditch ; Handicap 
A. Pitcher (98°4), Shoreditch ; Pool.—E. A. Foster (97), Shore- 
ditch ; 75 yds. scratch.—A. Pitcher (99), Shoreditch; Pool.—H. J. 
le ts (98), Metropolitan ; Championship.—H. J. Taylor, Metro- 
politan. 


Erith-Riley Stokers.— Amongst recent orders for Erith- 
Riley stokers are 19 of the size ordered for Edinburgh, namely :— 
Fourth repeat order, Calcutta E.S. Corporation ... 3 stokers 


First order, Union d'Electrique, Paris esce uw 
Repeat order ^ á sce se. rr 
Cie. Parisienne de Distribution Electrique... 8 


Each stoker is suited for a boiler raising 80,000 lb: of steam per 
hour. Messrs, ERTTH'S ENGINEERING Co., LTD., are now furnish- 
ing also, to the order of Messrs. Preece, Cardew & Rider, six 
Erith-Riley stokers, each 20 per cent. larger than the above, for 
six boilers each raising 92,000 lb. of steam per hour, with low- 
grade fine slack coal. Whatever the make and size of boiler, a 
single Erith-Riley self-cleaning stoker suffices, as these stokers are 
assembled from any number of uniform, standardised, self-cleaning, 
underfeed retort units. 


Norwegian Statistics.—According to statistics which 
have only now been published in Norway, the number of glow lamps 
installed in the country at the beginning of 1918 was 2,714,574, 
as compared with 2,282,693 in 1917, and 1,965,440 at the commence- 
ment of 1916 ; and that of arc lamps was 2,815, 3,132 and 3,603 in 
the same years respectively. The plant used for lighting at the 
opening of 1918 represented 104,252 KW., or one-tenth of the total 
plant in use, 


No Tenders for Spanish Railway.—No result was 
obtained in connection with the second adjudication for the oon- 
struction of the direct line from Madrid to Valencia at a cost of 
145,400,000 pesetas, as tenders were not forthooming.—Reuter's 
Trade Service (Madrid). 


Sweden.—A new company has been formed at Gaevle, 
by MM. Gunnar Sanzelius and Samuel Berg, of Stockholm, M. Joh. 
Parsson, of Gaevle, and others, with the object of manufacturing 
electrical installations, machinery and fittings. It will be known 
as Aktiebolaget. Elektriska Ledningsfabriken, and its minimum 
capital of Kr. 200,000 will be divided into shares of Kr. 200 each. 

AKTIEBOLAGET ELEKTROMETALL, which holds a patent for the 
manufacture by an electrical procedure of pig-iron, steel and other 
metals, has decided to reduce its share capital to half of the present 
441,000 kr. by repayment to shareholders of half the capital 
invested.— Reuter's Trade Service (Stockholm). 


Electrical Developments in Rumanla.— The Omnium 
Electrique Roumain has been formed at Bucharest by a banking 
group, headed by the Banque Marmarosh, Blank et Compagnie, to 
develop the use of electricity in Rumania, the share capital being 
20,000,000 lei. 


Australian Iron and Steel Works.—The Premier of 
Queensland has announced that the Federal Government will not 
abandon the plans for the State iron and steel works, even if the 
response to.the local loan is unsatisfactory. Engineering firms of 
repute in England have sounded the Government as regards supply- 
ing and erecting the necessary machinery and financing the whole 
project.—Reuter’s Trade Service (Brisbane). 


Water Turbines for Russia.—According to an announce- 
ment in the Kölnische Zeitung, Prof. Lomonosow, Chief of the 
Russian Transport Department, who is in Berlin, states that three 
hydro-electric power stations have been started in Russia, but 
progress has been held up through the absence of water turbines.— 
Board of Trade Journal. 


Labour in Australla.—At a meeting in Sydney of 
engineers and ironworkers demanding a 44-hour week, Mr. Garden, 
the secretary of the Lebour Council, advised the men to take 
control of the workshops if the employers refused to concede their 
demands. The proposal was rejected by the Union secretary, who 
stated that that was not the time for foreign propaganda.— Daily 
Telegraph. 

Catalogues Wanted. — MR. H. HonGkiINs, factor, of 
486, London Road, Westcliff-on-Sea, desires to receive price-lists 
from manufacturers of accessories, cable, &c., and to take up new 
&gencies. 
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Mica.— TE RipaE RoasriNG FURNACE AND ENGINEER- 
ING Co. report that mica shipments from South Africa have been 
resumed, and a first parcel has just arrived per s.s. .Vevasa, while 
other shipments have been advised by cable. Considerable 
quantities are expected at regular intervals. 


Wire Manufacturing in Australla.— The Postmaster- 


General’s Department, which is anxious to see the manufacture of - 


galvanised iron wire established in Australia, is prepared to order 
immediately 350 tons of such wire of various gauges at attractive 
prices.— Reuters Trade Ser rice (Melbourne). 


German Dry Batterles.—A correspondent writes draw- 
ing attention to the export trade-getting methods of a German 
manufacturer of dry batteries. While no attempt is. made in 
correspondence to conceal the fact that the house from which it 
emanates is German, the batteries themselves when received bear a 
label with an inscription in French, from which the nser or purchaser 
may be given a false impression that the battery is French-made. 
This is a low-down trick, but it is little more than we have learned 
to expect from such a quarter. We pass the warning on to traders 
who want to keep their hands olean. 


A Ford "University,"—The Electrical World states 
that the Ford Motor Co. has established an educational depart- 
ment to be known as the Ford Technical Institute, "This institute 
will occupy the atatus of a university, with power to grant degrees 
in mechanical, electrical, and chemical engineering. 


The Samples Fair at Prague.— An International Autumn 
Fair is being held at Prague this month. It closes on September 
28th. ` | 

Fire, —À fire in the compressor room at the Vulcan 
Works, Thornton Road, Bradford (THWAITES BROS., engineers), did 
a good deal of damage to the electrical equipment. 


American Bosch]Developments.— Tue AMERICAN BOSCH 
MAGNETO CORPORATION has acquired control of the Gray and 
Davis Co., manufacturers of starting, lighting, battery ignition 
systems, Boston. The combined capital of the two concerns is 
estimated at $15,000,000.— Heuter's Trade Service (Springfield, 
Mass.). ! | 


LIGHTING AND POWER NOTES. 


Áccrindton.—SusPENSION or SurPLYv. — Through a 
mishap to cables, the electricity supply to part of Accrington was 
cout off for three hours un September 15th. Several works depen- 


dent for their motive power upon electricity had to suspend 
operations. 


Annfield Plain (Co. Durham).—New UxpxnTAKING.— 
"The electricity undertaking was officially opened on September 
l7th. Last year the Urban District Council negotiated, and 
obtained by mutual consent, the transfer of the Provisional Order 
from the Newcastle-upon-Tyne Electric Supply Co., Ltd. A scheme 
was then drawn up for purchasing & bulk supply from the New- 
castle Electric Supply Co., at 2,750 volta, three-phase, 40 periods, 
and serving three sub-stations, where the pressure would be 
reduced to 440 volts, three-phase, for power, and 250-volta, single- 
phase, for lighting. There is approximately 15 miles' route- 
length of overhead distributors for the purpose of supplying 
private consumers, and about 500 lamps for public street lighting. 
The low-pressure pole-line work was carried out by Messrs. Cox- 
Walkers, Ltd., of Darlington. The consulting engineer for the 
whole scheme was Mr. T. Dawson Martin, A. M. I. E. E., of Newoastle- 
upon-Tyne, 


Australla.— OSBORNE (SOUTH AUSTRALIA).—Substantial 
progress has been made with the building of the new power house 
for the Adelaide Electric Supply Co., on the site acquired last year 
at Osborne, on the Port River, nearthe Outer Harbour. In orderto 
carry the heavy weights of the generating plant the whole of the 
site has been piled. Orders have been placed with the Metropolitar- 
Vickers Co., of England, for one 10,000-Kw. (13,200 H.P.) and one 
5,000-Kw. (6,600 H.P.) turbo-generators, Another 6,000-Kw. turbo- 
generator is also now being shipped, and will be temporarily 
erected at the Grenfell Street power house and removed to Osborne 
later.— British Australasian, 

SYDNEY (N.S.W.).—The Municipal Council proposes that, with 
regard to a report by the city electrical engineer, about the advis- 
ability of encouraging the manufacture of electrical apparatus in 
Australia, and a request by the Commissioners for Railways for a 
conference with the city electrical engineer with a view to selecting 
the size and type of equipment that would be most advantageous 
to manufacture, in view of the Council being the only other user 
of electrical plant that is likely to require generating units of 
output equal to those of the Railway Commissioners, the chief 
electrical engineer be authorised to confer with the chief electrical 
engineer to the Railway Department on this subject. 


Barnsley.— Mains EXTENSIONS.—At the Town Council 
meeting last week, the Electricity and Lighting Committee recom- 
mended that application be made for power to borrow £14,200 for 
laying mains and services and other purposes, as follows :— 
Excess expenditure on mains, services, sub-stations and high- 

tension switchgear, to March 31st, 1920, £7,560; mains. services, 
high-tension switchgear in sub-atations, £6,640, The Committee 


also recommended the extension of the main from Messrs. Gillott's 
sub-station to the sanitary department at Pegmoor, at an estimated 
cost of £1,085. They also recommended approval of an application 
from the British Co-operative Society, Ltd., for a bulk supply of 
energy for its central stores, wholesale department, and flour mill. 


Barrow-in-Furness,—Pnick INCREASE, — At a special 
meeting of the Town Council, the pre-war charge of 44d. per unit 
for electricity supplied for lighting was raised to 8d., the statutory 
maximum. The price of electricity for other purposes was also 
increased by the addition of sums varying from 33 to 116 per cent. 
above the pre-war rates, 


Bodmin.—PusLic Licatma.—The Town Council has 
accepted the tender of the Electric Light Co., which offered to 
carry out public lighting ata charge of £278 per annum. The Gas 
Co.'s tender amounted to £296, 


Burnley.— VEAB's WonkING.— The report on the elec- 
tricity undertaking for the year ended March 31st last records a 
total revenue of £60,800, as compared with £413,276 for the 
previous period. Working expenses amounted to £40,559, against 
£27,269 [for 1918-19, leaving a gross profit of £20,241 (8 16, 006). 
The net profit, after payment of capital charges, was £5,718, an 
increase of £4,228 on the profit for the previous year. The total 
number of units sold rose from 5,728,371 to 7,113,310. The cost 
unit increased from 1 750d. to 1°858d. 


Bury St. Edmund's.—CoNpENsING PLANT.—At a recent 
meeting the. Town Council approved of the purchase of a-surface 
condenser from the Glasgow Corporation, at a price of 3500. The 
condenser house is to be extended to house this plant. 


Carlisle,—YxaAB's WonkiNG.— The annual report for the 
year ended March 3let last shows that the total revenue of the 
electricity department was £48,980, compared with £39,378 for 
1918-19. Working costs amounted to £33,252, against £27,211, 
leaving a groas profit of £15,728, an increase of £3,561 upon the 
previous year’s figure. The net result, after payment of capital 
charges, was a credit balance of £2,301, a satisfactory increase upon 
last year's net profit—-£923. The number of units sold rose from 
5,560,321 to 6,216,678, and the average price obtained from 1°70d. 
to 1°89d. Ssa i 


Ceylon,—WaATER-PowER DEVELOPMENT. — When the 
war broke out, the Public Works Department was engaged in 
surveying the water-power facilities in Ceylon. That work was 
put an end to by the war, but it has now been taken up again. 
Hitherto, and in the East generally, the standard American 
frequency of 60 cycles has been largely adopted, but Mr. Meares, 
the electrical adviser to the Indian Government, who has been 
loaned to the Ceylon Government, recommends the British standard 
frequency of 50 cycles, and in his report, expresses the conviction 
that the consulting engineers will be able to place the order for, the 
electrical machinery required within the British Empire.— American 
Commerce Reports, s 


Chlna.— Pekin ELECTRICITY SUPPLY. — The Peking 
Electric Light and Power Co. is contemplating the erection of a 
new power station, and the laying of additional mains, The local 
papers have recently urged that the company's monopoly con- 
cession should not be renewed when it expires, owing to the 
unsatisfactory supply that is being given, and a demand is being 
made that competition ehould be allowed. The proposal to erect a 
new power station is an endeavour to deal with the situation.— 
American Commerce Reports. 


Continental,— SWITZERLAND. — The Board of Trade 
Journal states that an estimate compiled by the Swiss Hydro- 
Economic Union, places the total output of Swiss power-stations 
for lighting and general purposes at from 1'2 to 1'3 milliard 
KW.-hours, or, roughly, 300 kw.-hours per inhabitant per year. 
The war gave a great impetus to the consumption of electricity, 
and during the years 1915-17 the outputs of the North-East, the 
Berne and the Basle power works increased by 50, 58 and 42 per 
oent. respectively. Among the large stations recently built, are 
the new stations built on the Aare, near Alten-Goesgen, by the 
society “Motor.” These have a capacity of 50,000 H.P., and the 
power station of Eglisau, nearly finished by the North-East Swiss 
Power Works, which will have an output equivalent to 32,000 B.P. 
The Swiss Federal Railways have three stationg under conetruotion 
—Ritom, Barbarine and Amsteg—designed to supply the power for 
railway electrification. The preliminary work has been started at 
the big station on the Joigne, at Rossens, which will have a total 
power of 60,000 H.P. Two companies which aim to effect co-operation 
between existing undertakings have been formed, these are the 
Société Anonyme d' Energie de l'Ouest Suisse and the Kraftuber- 
tragung für vermittelung und Verwertung von Elektricitat. The 
latter proposes to erect a high-pressure line right across the 
country from the Lake of Geneva to Lake Constance. The 
former company will construct a line running from Rossens, 
ria Lausanne, to Geneva, and another running north through the 
Jura to Basle. The Swiss Hydro- Economic Union considers that 
the water-power resources of Switzerland are sufficient for the 
entire electrification of the country, and will give a surplus for 
export, &c. 

FRANCE.—A Law was published in the Journal Offeiel of 
August 19th, providing for the construction of the works necessary 
for a high-pressure electrical power system in the liberated areas. 
The scheme provides for the construction of stations at Pont.à- 
Vendin, Douai, Valenciennes, Nux, Bully-Grenay, Lille, Cambrai, 
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Jeumont, Beautor, Laon, Reims, Epernay, Mohon, Stenay, Verdun. 
Saint-Dizier. Longwy, Piennes, Briey, Nancey, Vincey, Fontoy, la 
Houve, Bischborn, Chambray, Paris, Saint-Just, Arras. The chief 
generating station will be at Hirson, on the Aisne. The cost is 
estimated for the present at 135,000,000 fr., and will be subacribed 
partly by the State.— B. of T. Journal. 

The members of the Senate for the departments of Puy de-Dóme, 
Cantal, Corréze, Lot-et. Garonne, Gironde, Haute Vienne, Charente, 
and Derdogne had a meeting recently at the Senate House, with 
& view of finding means to secure the development of the water- 
courses in the Dordogne basin on lines similar to those proposed 
in the case of the Rhône. The Conseils Généraux is to be asked to 
sanction the appointment of an interdepartmental commission to 
draft the plans for the scheme. 

SPAIN.—Le Sociedad Energia Electrica del Centro de Espana has 
recently secured a concession to establish a plant to utilise the 
water power of the River Alto Guadiana, at Ossa de Montiel (Pro- 
vinoe of Ciudad Real), for the generation of electrical energy. 

Norway.—Work in connection with the Aura power station 
was begun in April, 1914. Many difficulties were encountered 
during the years of war, and working was finally stopped, 
but is now to be resumed. It was originally estimated that 
the whole of the Aura works would involve an expenditure of 
$8,000,000 kroner. The idea was first io utilise the Lilledal water 
course £0 as to obtain 90,000 H.P. by the end of 1921, and to increase 
this power to 800,000 H.P. by the further use of the Aura River. 
So far, however, only one-third of the whole works has been put in 
hand, and this has absorbed 20,000,000 kroner. The first instal- 
ment, which is to yield 44,000 H.P., is not yet completed, and 
additional capital is required for the purpose. In the case of the 


Ranasfoss, the work is progressing rapidly, and is expected to be 


finished next autumn. This fall is to yield 72,000 H..; a sum of 
15,000,000 kroner has already been expended on the undertaking, 
which is to be completed at a cost of 41.000,0C0 kroner, as ocon- 
trasted with the original estimate of 18,000,000 kroner. 
GERMANY.—Acoording to the Berliner Tag:blatt, very far- 
reaching developments are contemplated by the Rheinisch- 
Westfälische Elektrizitätswerke, which already supplies a large 
part of the Rhenish-Westphalian industrial area with electricity. 
The plan provides for extension in two directions. On the one 
hand, the company proposes to extend the area which it supplies 
by combination with other generating works in the industrial 
area, and especially with the Elektrizitátewerke Wesvfülen Aktien- 
Gesellschaft, with the avowed object of ultimately bringmg the 
electrical supply of the entire Rhur basin under one control. Even 
more interesting developments in the other direction have as their 
object the changing of the main fuel basis of the whole concern 
from coal to lignite. This object is to be attained through the 
working agreement which has been come to with the Braun- 
Kohlenwerk Roddergrube. This agreement provides for the oomplete 
taking over of the Roddergrube concern at a later date— Renter's 

Trade Service (Berlin). 

: OzEcHO-SLOVAKIA.—According to Narodni Politika, the Czecho- 
Slovak Government is working out an extensive electrification 
scheme, providing for damming arrangements and electricity works 
in the chief rivers of Bohemia, Moravia, Silesia, and Slovakia. All 
the important coal mines are to be electrified.— Economic Heview. 

ITALY.—The Italian Government has already granted conces- 
sions for the exploitation of water power of more than 2 million 
H.P., of which 1'5 million H P. has already been harnessed. The 
fact that the concessions have not been utilised to their full extent 
is attributable to the high cost of building and the lack of material. 
Italy's requirements in electric energy sre, however, very large. 
Thus, 500,000 H.P. would be required for the manufacture of nitro- 
genous fertilisers, and 4 million H.P. for the runving of blast 
furnaces and the working up of spelter. Requirements will be 
further increased by the electrification of the railways ; the project 
already sanctioned provides for the electrification of 4,000 km. 
The electrification of the entire system would result in the saving 
of 1°8 million tons of coal annually, which is equivalent to 800 cr 
900 million lire.— Economic Review, 


Donegal. —REQUEST FOR ELECTRIC LIGHT.—At the last 
meeting of the Urban Council, a deputation of residents urged 
on the Council the desirability of improving the water supply of 
the town and the changing of the gas lighting into electrical 
lighting. The Council said that it was proposed to continue gas 
lighting till a company was formed for electrically lighting the 
town. 


Dundee.—Hovusina SchREME. — The Corporation has 
erected oentrally-heated houses which possess a 24 hours hot water 
supply ; electricity is also installed, for a certain quantity of which 
6d. per week is charged. 


Fort Wiliam.—WATER-POWER ScHEmME.—There is 
every prospect, it is stated, that the great water power of 
Lochaber will be utilised for the production of electricity, which 
will be used for the manufacture of aluminium, the central works 
to be at Fort William. 


Gulldford.— SALE OF UNpxRTAKING.— The shareholders 
of the Electricity Supply Co., Ltd., have agreed to sell the under- 
taking to the Corporation for not leas than £55,000. 


Hunsworth (Yorks).— ELECTRIC LIGHT EXPERIMENT. 
At a meeting of the Urban District Council last week, Mr. J. J. 
Blackburn, a member of the Council, speaking of the high cot 
of the present system of gas lighting for the streets, proposed 
electric lighting at Lower Hunsworth as an experiment, and sub- 
mitted an offer from the Yorkshire Electric Power Co. to light 


Whitehall Road and part of Hunsworth Lane for £130 per year, the 
company being responsible for maintenance and renewals. Mr. 
Blackburn pointed out that gas lamp renewals needed would cost 
£100, quite apart from the cost of light. Counoillor Verity 
supported Mr. Blackburn, and hoped such an experiment would be 
extended to the remainder of the district. The Council appointed 
a sub-committee to inquire into the matter. 


Leadgate.— ELECTRIC LianTrNG.— The Urban District 
Council has received & draft agreement from the Consett Iron Co, 
which has agreed to supply the necessary electricity for lighting 
the district. 


London.—FULHAMu.—It was reported at a meeting of the 
Borough Council that the unclaimed balances of electric light 
depcsits which had accumulated since the commencement of the 
undertaking to March 3lst last amounted to £560 8s. 11d. 2500 
of this sum had been transferred to the Rent Commutation 
Investment account. 


Nottingham.—CommissioneRs’ Dercision.— Ruling that 
the erection of a new generating station on the Trent by the 
Derbyshire, Notts. Electric Power Co. would be an encroachment 
upon the City Corporation's rights of supply. the Electricity Com- 
missioners have refused to sanction the scheme, and have approved 
the erection of a station by the Corporation, subject to the following 
conditions :—(1) The plans and general lay-out of the station 
must be approved by the Commissioners; (2) the Corporation 
shall, if required by the company, supply to it such high-tension 
energy in bulk as the company may require, on terms to be agreed, 
or failing agreement, to be settled by the Commissioners ; (3) if a 
joint electricity authority is set up for the district, under the 
Electricity Supply Act of last year, the Corporation shall, if 
required by that authority, and if directed by the Commissioners, 
transfer the station to the joint authority, the Corporation being 
reimbursed on certain terms. 


Oldham. — YEAR’s WO˙KINd.— The abstract of the 


electricity department accounts for the year ended March 25th 
last records a total revenue from all sources of £119,124, against 


£88,406 in the previous year. The total of working expenses was 
£69.976, against £656,408, leaving a gross profit of £49,148 
(832,497). The net result, after payment of capital charges, was a 
credit balance of £10,774, an increase of £2,448 on the previous 
year’s profit. The number of units generated rose from 18,550,564 
to 21,011,346. The plant capacity is now 10,680 KW. 


Risca.— PROVISIONAL ORDER. — The Urban District 
Council is applying to the Electricity Commissioners for powers to 
generate and supply electricity for public and private purposes. 


U.S.A.—CALIFORNIA.—The Mount Shasta Power Co., a 
corporation owned by the Pacific Gas and Electric Co., has applied 
to the State Railroad Commission for authority to make expendi- 
tures aggregating $125,000,000 for the development of hydro- 
electric power. The plan of the company is to install a plant with 
518,000 H.P. at one point in the mountains, and to conserve the 
Streams in other areas to develop 7, 000, (OO Kw. hours a day. This will 
virtually double the power output of the plants operated by the 
Pacific Gas and Electric Co. The use of hydro-electric power will 
save this corporation 35,000 barrels of oil aday. Five new power 
houses are to be constructed, and a 7-mile conorete tunnel will 
have to be built.— Reuter’s Trade Service (Sen Franeisco). 


TRAMWAY AND RAILWAY NOTES. 


Australia.—ToowooxBAa, Vicrorta.—In his report on the 
proposed electric tramway and general power requirements for 
Toowoomba, Mr. F. A. M'Carty, A I. E. E, consulting engineer, of 
Melbourne, shows that the cost of the undertaking would be :— 
For tramway purposes only : Tramway, £143,752 ; power station, 
£32,500; total, £176,252. The oost/of the power station scheme, 
covering the demands of the tramway, pump motors and street 
lighting, 339,500; for tramway and power for present and future 
requirements, £62,400, The report shows that the total single track 
mileage of the route proposed would be :—Ordinary construction, 
7˙6 miles; special construction, 2'1 miles. The gauge would be the 
recognised standard of 4 ft. 84 in., and the car it is proposed to use 
would be about 28 ft. over all, 8 ft. wide, and would seat about 32 
passen gers.—JZteuter's Trade Serrice (Melbourne). 


Bradford.—F are INCREAsE.— The City Council, last 
week, approved an increase of tramway fares to figures which, 
roughly—and without affecting school-children—amount to double 
the pre-war fares. Opposition in the Council was modifled by the 
fact that the undertaking was losing, on existing conditions, at the 
rate of about £:,000 per week, and by the heavy expenditure in 
relaying the permanent way, which Alderman Palin (deputy- 
chairman of the Committee) said was now costing £30,0C0 per 
mile, instead of £10,000 per mile pre-war cost. 


British Nallways.— ELEOrRIO Traixs.—The Railway 
Gazette recently published, among many other statistics, a table 
showing the increase or decrease in the number of vehicles in elec- 
tric trains on the various British railways. The figures given are 
as follows :—Great Western, 1913—60, 1919—60; London and 
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North-Western, 1913—none, 1919—131 ; Midland, 1913—117, 1919— 
118; London aud South-Western, 1913—29, 1919—253 ; Great 
Central, 1913—12, 1919—16 ; North-Eastern, 1913—110, 1919—91 ; 
Lancashire and Yorkshire, 1913—159, 1919—220; London, 
Brighton and South Coast, 1913—132; 1919—144. These figures 
show totals of 619 in 1913, and 1,063 in 1919, an increase of 444, 
or 71°73 per cent. 


Continental.—ITALT.— The longest electric tramway in 
Italy is that from Marostica to Asiago, lately opened for traffic, 
which is 40 km. in length. The line starts from Marostica, and 
passes through Vallonara, Crosara, Conoo, the Osteria di Puffale 
to its destination, by an extremely tortuous track. The generating 
plant is situated at Marostica, and the line is sectioned, with 
appropriate interrupters at every 5 km. 

As a result of the coistant demands for higher wages and the 
troubles in the matter of coal and exchange questions, various 
tramway undertakings which were formerly established by Belgian 
interests in Italian towns seem to have got into a difficult situation, 
particularly in Bologna, Catania, Florence, Leghorn, Milan, Ber- 
gamo, Palermo, Turin, and Verona. Some of the tramways are no 
longer able to pay interest on the loans which were raised, mostly 
in Belgium. As a consequence, the Belgian-owned undertakings 
have combined in a group, and have forwarded, through the inter- 
mediary of the Belgian Legation, & note to the Italian Ministry 
for Foreign Affairs, suggesting that the Italian Government, or the 
local authorities concerned, should take over the tramways in 
question. ' 

The tramway cars and depôts at Rome have been seized, 
as have also a large number of factories and other industrial 
undertakings in different parts of the country, by the workers, 
who have displaced the managementa, and are attempting to 
run the undertakings themselves. 

GERMANY.—Coal as a power producer will be replaced so far as 
possible by the use of peat in the electrification of railroads in the 
vicinity of the large German cities. Great hopes are being placed 
on the new Theissen 10, 000-H. P. vertical gas turbine, two of which 
have been ordered for use on the German railways. It is hoped 
that they will be able to replace the coal-burning locomotives. 

The peat bogs at Osnabruck will furnish the fuel. Machinery for 
the working of this peat has been installed, and it was expected 
that the first deliveries will take place by September Ist. Experi- 
ments are being made by the German Government with 
machinery for pressing the peat so that it may be transported 
economically.— Electric Traction. 

SwEDEN.—Mr. Esinar Magnussen, traffic manager of the Stock- 
holm tramways, raised the question of a uniform or a zone tariff 
at the annual Conference of the Swedish Tramways Association, 
which was held recently in Stockholm. The author stated that 
the advantages of the uniform tariff, were so obvious that no oon- 
troversy should arise on the question. It should also be recognised 
that a uniform tariff was of great importance in connection with 
the housing problem, as it facilitated residence in the suburbe, 
and also permitted economically weaker persons to remove to the 
outskirts in cheaper, more airy and more healthy surroundings. 
As to the amount of the uniform fare, the author mentioned that 
the number of passengers in Stockholm had declined sinoe the last 
increase in fares from 15 to 20 ore took place. Down to the presdht 
time the decrease had amounted to 8 per cent., notwithstanding 
that a year had elapsed since the advance was made. The oon- 
clusion to be drawn from this circumstance was that it was 
necestary to proceed very cautiously so long as large portions of 
the population had not received full compensation for the fall in 
the value of money. If, then, the situation, as in Stockholm, was 
such that income and expenses did not balance, the question arose 
84 to what measures should be adopted if the zone tariff was not 
applicable, and it was impossible to raise the uniform fares to & 
sufficient extent. The answer, the author concluded, was to reduce 
the expenses for labour, but experts differed as to the most suitable 
manner for effecting a reduction. 


Huddersfield. — Fare Increase. — The Corporation 
recently advanced passenger fares and charges for goods con- 
veyance on the tramways. In response to representations by the 
Chamber of Trade, the department has agreed to allow passengers 
to convey up to 28 lb. of luggage or merchandise free of charge. 


Indla.—BaNGaLORE TRamMways.—A scheme for the 
construction of electric tramways in Bangalore was worked out 
and an estimate for the work amounting to Rs. 6,75,530 was 
sanctioned in April, 1913. This scheme was later revised, and 
sanction for Rs. 8,541,948 was obtained in July, 1914. In November, 
1918, the matter was again taken up and a further revised 
scheme called for, and the Government of Mysore, approving of 
the opinions of the chief electrical engineer, directed that the 
traffic prospects be re-investigated. and estimates and plans pre- 
pared at an early date.—Jndian Engineering. 


. Liverpool, —ELECTRIC VEHICLES.—À: number of electric 
mail vans will figure in the first commercial motor parade to be held 
in Liverpool, on Saturday, the 25th inet. Messrs. J. Blake & Co., 
mail contractors, have recently introduced electrio vehicles into 
the local mail-carrying servioes. 


London.—UNpbERGROUND Fares.—T'he Eventing News 
states that, although the general minimum of the new scale of 
fares, to be instituted on September 26th, will be IId., a few 
penny stages are to be retained in what are termed the poorer” 
districts of the Metropolis. The average rate is said to be about 
a penny per mile, and workmen's fares are to be increased 
considerably. 


North-Eastern Rallway.—PRoPosEp ELECTRIFICATION. 
The chief engineer of the North-Eastern Railway Co. has recently 
paid a special visit to America to investigate the situation there, 
and the company has already considered plans for electrifying the 
important line of traffic between Newcastle and York. The 
pressure of war traffic between the minefields of Durham and the 
blast furnaces of Teeside proved the value of the electrified rail- 
road for heavy freight traffic between Shildon and Stockton-on-Tees. 
A strong Departmental Committee has reported unanimously to 
the Minister of Transport its decision that there should be a 
standardisation of electrical equipment for future railways. 
— Morning Post. 


Stockton.— Tramway PURCHASE.—À small Sub-Com- 
mittee of representatives of the Stockton and Thornaby Corpora- 
tions has been appointed, with plenary powers, to take all 
necessary steps ir connection with the provision of the purchase 
money fox the tramway undertaking in Stockton and Thornaby. 


Wolverhampton.—CHance or System.—The Chamber 
of Commerce has asked the Town Council to consider the advisa- 
bility of withdrawing its scheme for converting the tramways and 
substituting therefor a motor-'bus service, on the ground (a) that 
the cost of replacing the present system by the overhead system is 
prohibitive, and (/) that a system of petrol or electric -vehicles 
gradually instituted to replace the trams would probably be more 
efficient and less costly than the proposed tramways. When the 
communication was considered at the meeting of the Town Council, 
two members disagreed with the Chamber's contention that motor- 
'buses were cheaper. It was agreed, however, to refer the letter to 
the Tramways Committee. 


TELEGRAPH AND TELEPHONE NOTES, 


Canada. — AUTOMATIO TELEPHONES. — The Northern 
Electric Co. announces a contract agreement with the Automatic 
Electric Co., of Chicago, whereby it has acquired exclusive Canadian 
patents and rights to manufacture and sell Strowger automatic 
telephone equipment in Canada and Newfoundland. This arrange- 
ment places the Northern Electric Co. in the position of being able 
to supply all telephone companies with their complete require- 
ments of manual equipment, automatic apparatus, and machine- 
switching apparatus, 


Germany.— BELGIAN TELEPHONE CLAIM.—After con- 
structing a new suburban telephone exchange in Berlin for 4,000 
subscribers, the German Ministry of Posts is now faced with a 
demand from the Belgian Government for the restoration of the 
material so used, on the ground that it was removed from 
7 doe during the war by the German military authorities.— 

e Times. 


Hanover. — FRENCH CLAIM SETTLED.—Àn agreement is 
reported to have been reached on the subject of the future of the 
German wireless station at Eilwese, between the German company 
and the French claimants, By its terms the French company is 
to be compensated by money payment, and is to be given the 
right to use certain German patenta abroad which were in dispute. 
Eilwese is to be turned into a German limited company, in which 
the German High Frequency Co. and the Telefunken Gesellschaft 
are shareholders. The station, which played a large part in 
German propaganda during the war, is to be devoted to trans- 
oceanic wireless service.— Ie Times. 


Holland. — WIRELESS TeLEPHONY.—A Commission will 
leave for England next week, having been oharged by the Ministry 
of Public Works to inspect various wireless telephonic meteoro- 
logical installations that have been established in this country in 
the interests of airmen. The Commission is composed of Dr. 
Cannegieter, director of the Meteorological Institute at De Bilt, 
Capt. Klaus, head of the radio-telegraphic service of the Aero- 
nautical Department at Soesterberg, and M. de Voogd, a telegraph 
engineer. Heuter’s Trade Service (The Hague). 


Wireless Direction Flnding.—LIZARD Sration.—The 
Lizard wireless direction-finding station, which was recently closed, 
is to be re-opened by order of the Admiralty after reconstruction 
of the antenna syetem. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parenthesis at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW, in which the “ Official 
Not ios appeared.) 


OPEN. 


Australia. — Commonwealth Government. November 
24th. Protected cable terminals and cable distribution boxes. 

BRISBANE.—December 9th. Department of Public Works. 
Seventy three-phase oil-cooled core type static transformers. 

January 20th, and February 25th, 1921. The City Electric 
Light Co. 10,000-KW. turbo-alternator set; transformers and 
switchgear, 
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QUEENSLAND.—November 24th. P. M. G. s Department. Iron 
polea (schedule 506), protected cable terminals, cable distributing 
boxes (schedule 507). 

November 30th. P.M.G.s Department. Protectors (schedule 
505). (See this issue.) 

NEW SouTH WALES.—November 25th. P.M.G.'s Department. 
Telegraph and telephone instrument and switchboard parts 
(schedule 753). 

SOUTH AUSTRALIA.—November llth. P.M.G.s Department. 
Telephone instrumenta (schedule 547). (See this issue.) 

MELBOURNE.—February 24th, 1921. The Victorian Electricity 
Commissioners. Turbo-alternators of 25,000, 12,500 and 600 Kw., 
and other plant connection with the Morwell power scheme. 

QUEENSLAND.—Ootober 6th. P.M.G.'s Department. Instruments 
and parta (schedule 499). (September 10th.) 

SOUTH AUSTRALIA. — October 20th. P. M. Gd. Department. 
Telegraph instruments (schedule 546), and telephone instruments 
(schedule 549). (September 10th.) 

November 3rd. P. M. G. a Department. Telephone instruments 
(schedule 548). (September 10th.) 


Bradford. — October 28th. ^ Electricity Department. 
Two natural-draught chimney-type cooling towers, pipework, 
troughing, valves, kc. (Contract R 160). (See this isaue.) 

Edinburgh. — September 27th. Electricity Supply 
Department. Coal, ash and flue-dust handling plant, circulating 
pumps and pipework. (August 27th.) 

Costa Rica.—January 10th. Concession for the con- 
struction of an electric tramway, 22 km. long, from Alajuela to 
Grecia. Government guarantee of 6 per cent. on part of capital. 
Secretariat of Publio Works, San José, Costa Rica, or, in France, 
Office National du Commerce extérieur. 

India. — AGRA. — October 22nd. Municipal Board. 
Complete generating plant, comprising : four Diesel engines and 
H.T. alternators; H.T. and L.T. switohgear, transformers and sub- 
station equipment; 15 miles underground H.T. cables, 28 miles 
overhead L.T. three-phase mains and street lighting equipment, 
complete with all accessories. (August 20th.) 

Lincoln. — October 8th. Electricity Department. 
Spray cooling plant, 500,000 gallons per hour, with pipe and 
pipework. (September 10th.) 


London.— METROPOLITAN ASYLUMS Boarp.—September 


29th. Extensions to the telephone installation at the Grove 


Hospital, Tooting. (September 10th.) 


Manchester. — October 20th. Electricity Committee. 
Specification No. B.9. Five 8,500 K. v. A. 3-phase transformers and 
fans, &o.; and three 6,000 k. v. A. 3-phase traneformers and fans, &c. 
Mr. F. E. Hughes, Secretary, Electricity Department, Town Hall. 

September 28th. Tramways Committee. Tramway poles and 
sleeves, for the Tramways Committee. Mr. J. M. McElroy, general 
manager. 

New Zealand.—INVERCARGILL. — October 19th. A 
specification and conditions of tender for the wires, cables, and 
overhead equipment required by the Tramways and Electricity 
Department can be seen on application immediately to Mr. 
Holloway, Room No. 48, at the Department of Overseas Trade, in 
London. 

Rochdale.—Board of (Guardians. 
ao at the Institution and Hospital, Birch Hill. 
issue. 

Sheffleld.—October 12th. Electric Supply Department. 
Two 10,000-Kw. steam turbines, condensing planta, pipework, &c., 
alternators and exciters. (September 10th.) 

St. Helens.—September 30th. Electricity Department. 
Cast-iron low pressure water piping, and one natural draught 
cooling tower. (September 10th.) 

Uruguay.— December 18th. The Post Office authorities 
are, for the second time, inviting tenders for the construction of an 
underground telephone system  here.— Heuter' Trade Service 
(Monte Video). 


Installation of new 
(See this 


CLOSED. 


Gillingham (Kent).—The Park Engineering Co. (A. E. 
Hornsby & Co.), Gillingham, has secured the contract for the 
electric light installation work in the whole of the houses now 
being erected under the Gillingham Corporation Housing Scheme. 


Newport (Mon.).— There was an interesting discussion 
at last week's meeting of the Corporation regarding the acoeptance 
of a foreign tender. 

Mr. Raikes submitted a report on his visit to electrical works in 
Switzerland, with the borough electrical engineer, to examine 
turbo-alternator plants, and recommended that the tender of 
Messrs. Escher, Wyss & Co., of Zurich, for a turbine be accepted. 
They visited the works of Measrs. Brown, Boveri & Co., Baden, and 
Messrs. Ateliers de Construction Oerlikon Co., Oerlikon. Mr. F. P. 
Robjent strongly objected to accepting the foreign tender, and 
moved that the matter be referred back, with a view to a tender 
from a British firm being accepted. In England they were obliged 
to pay Trade Union rate of wages—but was this firm paying 
it? Mr. W. F. Harding seconded the reference back. Mr. W. E. 
Robertson said all this was sloppy sentimentality, Accepting this 


tender meant a saving of about £5,000 to the ratepayers. Mr. 
Frank Quick said the pernicious ring among the British manu- 
facturers did not allow them to tender at a reasonable price. The 
forgings, castings, and sheets of this foreign turbine were made in 
England, yet this foreign firm could sell it thousands of pounds 
cheaper because of the British ring. Mr. John Moxon said the 
Zurich firm were tip-top in their class, and had rendered spendid 
service to the British Government during the war. Since then the 
Powell Duffryn Colliery Oo. and others had given them big orders. 
The foreign tender was acoepted, only two votes being cast for 
reference back. 


Wishaw.— 


J. & H. Michie.—Electric lighting installation at Thornlie U.F. Church. 


FORTHCOMING EVENTS. 


Electro-Harmonic Society.—Friday, October lst. Inthe Great Hall, Cannon 
Street Hotel, E.C., at 8 pm. Smoking Ooncert. 


Electrical Power Engineers’ Association (Manchester Section).— Saturday, 
October 2nd. At Milton Hall, Deansgate, Manchester. At 6.80 p.m. Address 
by Mr. Essex, Secretary of the N.E. Division. 


Technical Assistants' Association.—Saturday, September 95th. 
At Anderton’s Hotel, Fleet Street, E.C., at 8 p.m. Paper on Maihtenance 
of Tramway Equipment," by Messrs. E. H. Manly and G. V. S. Stanley. 


Junior Institution of Engineers. Friday, October Ist. At Caxton Hall, 
Victoria Street, S. W., at 8 p.m. Paper on Notes on Factory Manage- 
ment,” by Mr. H. N. Munro. l 


Machine Tool & Engineering Exhibition at Olympia, W.—Last day, 
September 2bth. 


NOTES. 


Electrically-Treated Seed.—An experiment in methods 
of electrically-treating seed has been tried this year in Oxfordshire 
by Capt. Dashwood at Manor Farm, Duns Tew, with good results. 
Cornfields were sown with both ordinary and treated seed, and 
corn grown from the latter is stated to be much longer, with 
thicker stems and looks much stronger. In the majority of cases,” 
Capt. Dashwood is quoted as eaying, “the heads of treated seed are 
much longer. The process greatly increases the yield and provides 
better seed for future planting. It reduces risk of wire-worm and 
fungoid diseases, all at a cost of a few shillings per acre." 


Mica.— Those interested in deposits of mica should note 
the statements in the United States Geological Survey Press Bulletin, 
No. 448, June, 1920, that sheet mica to be of value must yield 
rectangles at least 1°6 by 2 in., which must split easily and evenly, 
be free from cracks, markings, fracture lines, and reasonably free 
from specks of foreign mineral matter. The size mentioned is the 
smallest rectangular size that is saleable ss unout sheet, and 
the rough-trimmed mica.sheet must be nearly twice as large 
to yield the rectangle stated. In order to be profitable, most 
deposits must also oontain some mica larger than the above- 
mentioned size. Good sheet mica should be so flexible that 
a sheet 1th in. thick, can be readily bent into a cylinder 
4 in. in diameter without showing any cracks. The Geological 
Survey recognises seven different degrees of hardness. The pro- 
duction of the various kinds of mica in the U.S.A. ranges from 
3,000 to 5,000 tons per annum, 


Institution Notes.—MaNcHESTER WIRELESS SOCIETY.— 
On September 8th, Mr. C. Morris gave a lecture on amplifying 
valves to the members of the Society and the public. Various 
types of valve were described, and their merits outlined. The 
speaker gave a number of demonstrations, and a “wireless " 
musical programme was given by means of a receiving set. The 
Air Ministry's weather reports were also received. Messrs. S. R. 
Millard kindly lent & number of instruments for the demon- 
atrat ions. 


Inquirles.—A correspondent asks for the address of 
makers of “Two-way leading-in porcelain tubes for corrugated 
iron roofs, Woodworth's patent." Makers of an electric soldering 
iron with the heating element pressed into an aluminium block, 
and agents for the Hamilton-Beach Manufacturing Co.'s sewing- 


machine motors, are also asked for. 


The World’s Copper Output.—According to Nature, 
which quotes a report by the U.S. Geological Survey on the 
world's production of copper in 1917, America produced in 
1913 about 57 per cent. of the world’s output of just under 
one million tons, and the high-water mark was reached in 
1917, when a grand total of 1.454 million tons was extracted. 
Of this the U.S.A. produced 0.855 million tons. Japan and 
Chile adso increased their smelter production to a little more 
than 100,000 tons. Then follow Canada, Mexico, and Peru. 
By far the greater part of the world’s copper was derived from 
the western hemisphere, and it is evident that the U.S.A. 
is the largest single factor in nearly every phase of the in- 
dustry. At present she is not only much the largest producer 
and consumer, but also excels in both imports and exports. ` 
At the beginning of 1917 the producing capacity was the 
largest in the history of the industry, and was almost wholly 
utilised. The principal producing State was Arizona, followed 
by Montana, Michigan, and Utah. These four States provided 
79 per cent. of the total American output in 1917. 
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The Electro-Harmonic Soclety.— The 35th season of 
this Society opens with a smoking concert on Friday, October lst, 
in the Great Hall, Cannon Street Hotel, commencing at 8 p.m. 
Will readers please take note of the change of place? The dates of 
the other concerts for the season are :— 

Friday, November 12th ... see .. Ladies’ Night. 
Friday, December 17th ... Smoking Concert, 
Friday, January l4th ... Smoking Concert. 
Friday, February lith ... Ladies’ Night. 
Friday, March 11th Sus 985 ... Smoking Concert. 

At the conoert on Friday, October Ist, Mr. W. J. Tennant will 
take the chair, anc the artistes will be as follows :—Mr. W. Glynne, 
tenor; Mr. Tom Kinniburgh, bass; Mr. Paul Brunet, violin; Mr. 
Nelson Jackson, entertainer; Mr. Will Bentley, humorous songs ; 
Mr. Archie Naish, humour at the piano; Mr. Bernard Flanders, 
A. R. A. M., solo pianoforte and accompanist. 


Educational.—Braprorp.—The new session's calendar 
of the Bradford Municipal Technical College gives details of the 
full-time and part-time evening courses in textile, chemical and 
engineering—including electrical— industries. Ordinarily, students 
who have not passed the matriculation examination—the courses 
being of University standard—have to pass a college entrance 
examination of equal atandard, but special provision is made for 
students who have been in whole-time industrial employment for 
several years and wish to enter a full-time course. The part-time 
courses are for students already engaged in industry, and provision 
is also made for research. Close co-operation with leaders of 
industry is maintained by the formation of an engineering advisory 
committee, comprising representatives of engineering firms and of 
Trade Unions. As a result of recommendations of this committee, 
considerable developments have taken place in the engineering 
departments, and special courses for the training of engineering 
apprentices have been established. A special class has been 
arranged for the new session in desoriptive electrical engineering 
for men not engaged in the industry, but who may have private 
eleotrical plant for lighting and power ; the course includes theory 
and praotice. 

NORTHAMPTON POLYTECHNIC INSTITUTE.—Evening courses in 
Mechanical and Electrical Engineering will commence on Monday, 
September 27th. Full time sessional day courses in Engineering 
and Technical Optics will commence on October 4th. For 
particulars see our advertisement pages to-day.  ' 


Air Conference, 1920.—The Air Ministry announces 
that, owing to the rapidly-increasing importance of aviation, the 
Air Council is to call together an Air Conference. Its more imme- 
diate object will be to bring representatives of all sections of the 
community into contact with the practical work being done to-day, 
with a view to assisting future progress. The Lord Mayor has 
granted permission to hold it in the Council Chamber of the Guild- 
hall, London, and has also consented to open the proceedings on the 
first day. It will take place on October 12th, 13th, and 14th, 
1920, attendance being by invitation: The subject for considera- 
tion on the first day will be civil aviation. The second day will be 
devoted to technical questions ; and on the third day the broader 
aspects of service aviation will be dealt with. After each of the 
several papers have been read, the subject dealt with will be open to 
discussion by those present. 


Fatality.—An inquiry was held, on the 15th inst., into 
an electrical fatality which occurred at Harton Colliery, near 
South Shields, which caused the death of George Nicholas Laidler, 
an engineman, of Tyne Dock. The evidence showed that the 
deceased and some other men had been removing some old gear at 
the pit-shaft, and were using a winch for the purpose. They had 
only been engaged for a few minutes, when all received a severe 
electric shock, and were thrown down. Three soon recovered and 
they found Laidler lying unconscious, and despite medical attention, 
he never recovered. Examination showed that the steel haulage 
rope connected with the winch, when tightened, had come in 
oontact with the electric lighting cable and had cut it in two. 
The Coroner entered the man's death as due to accidental causes. 


Electricity in Metal Productlon.— An enormous stride 
has been made in the last decade in the use of electricity for 
eleotro-metallurgical processes in Canada and the U.S.A. In 1910, 
says the Electrica! News, only 25 cities in the two countries 
possessed electro-chemical or electro-metallurgical loads, but at 
the present time the number is 200, and the total load has reached 
approximately 1,300,0C0 K.v.A., exclusive of motor load. The pro- 
duction of pig iron from the ore by electrical processes has now 
been discarded, but it is still being produced from scrap electrically 
melted. Steel production furnishes the heaviest load in this field, 
the estimated power taken being 600,000 R. v. A. Aluminium 
occupies the second place with a load of 350.000 k. v. A. Electricity 
is used in the production of other metals to the following extent :— 
Ferro-alloys, 200,000 K.v.A. ; zinc, 60,000 K. v. A.; copper, 45,C00 
K. v. A.; brass, 23,000 k. v. A.; lead, 1,400 K v. A.; and gold and silver, 
1,000 K. v. A. In other countries, particularly in Sweden, the elec- 
trical reduction of iron ores has progressed steadily, until the 
transformer capacities in k. v. A. used in this connection are to-day 
approximately as follows: — Swedep. 64.000; Italy, 18,000; 
Switzerland and Japan, each 6,000, and Norway 6,609, a total of 
160,660 K. v. A. The power consumption in the furnaces employed 
for the production of iron from ores ranges from 2,000 to 3,600 
W.. hours var ton of pig iron produced, the former figure repre- 
Benting tne consumption for white iron, and the higher figure for 
grey iron, The Swedish furnaces use three-phase power at 25 or 
60 cycles, with a secondary transformer range of from 60 to 100 volts 
—usually 80 volta, The furnaces have each six electrodes, one pair 
being connected to each of the three transformers employed, 


Electricity is extensively employed for refining grey iron from the 
cupola. Iron treated in this way shows a marked decrease in 
sulphur and increase of strength. The number of electric 
furnaces being utilised in the production of steel is estimated at 
875 for all countries: of these 323 are installed in the U.S. A. and 
40 in Canada. The production of the former country during 1917 
was 304,543 gross tons, of which about 50 per cent. was alloy steel. 
The most marked development of the electric steel furnace has 
been in the production of ingot alloy steels for automobile con- 
struction and high-speed steel. The electric furnace operating 
with a basic linirg has an output far better than that of the 
crucible furnace. Lower grade raw materials can be used owing 
to the ease with which the metal is refined by means of electricity. 
Owing to the poor market for ferro-alloys, 76 per cent. of the plants 
in the U.S.A. have had to shut down, but an advance in the price 
of ferro manganese some months ago from $100 to $250 per ton 
caused the resumption of working at two of the largest plants. 
Aluminium is gradually becoming more and more important, and 
the output of the U.S.A. rose from only 12,000,0C0 lb. in 1910 to 
225,000,000 Ib. in 1918. It is practically certain that the produc- 
tionaof aluminium, which is always an electrical process, will, in the 
near future, overtake the total production of lead and zinc, which 
at present is in advance. Tha electric brass furnace is rapidly 
becoming an important load for the central station. The electro- 
lytic production of lead and zinc, which are more modern proceeses, 
is also advancing rapidly. In this country, Mr. Samuel Field has 


shown in his paper on “Electrolytic Zino,” read before the B.A. 


(ELEC. REV., September 3rd, p. 294), more attention has recently 
been given to this important industry. 

The use of electric furnaces in Great Britain was given & great 
impetus by the war, which necessitated an enormously increased 
output. In 1914, according to Mr. D. F. Campbell, who recently 
read a paper on the subject before the Society of Chemical Industry, 
the total amount of energy used in this oonnection, excluding 
aluminium furnaces, probably did not exceed 6,00) H.P. At the 
conclusion of hostilities the total had reached 150,000 H.P., the bulk 
of which —135,C00 H.P.—was being employed in steel production. 
The latter was then about 200,000 tons per annum. About 
18,000 H.P. was used in the reduotion of tungsten and chronium 
Ores. 


Cricket Match.—A cricket match was played at the 
Oaram-G.E.C. Sports Ground at Wembley, on the 11th inst., b:tween 
teams from the Osram-G.E.C. Lamp Works and Witton Engineering 
Works. The Lamp Works team proved the winners, and as a 
result hold for & year the Championship Cup competed for each 
year by teams from the head office, branches, and works of the 
General Electric Co., Ltd. For the purpose of the competition the 
country was divided into two areas—the Northern and the Southern, 
Teams from the works and branches in the districts north of, and 
including, Birmingham were in the northern area, and teams from 
the works and branches south of Birmingham were in the southern 
area. Witton Engineering Works were the winners in the 
northern ares, and the Osram-G.E.C. Lamp Works were the winners 
in the southern area, Head Office being their strongest competitors. 
The winners in each area met at Wembley for the championship. 
The Lamp Works won the toss, and batted first, After a shaky 
start, they finally put up the good score of 142 for 7 seven wickets. 
Witton Engineering Works were unlucky in getting a man out for 
one run, and did not seem to recover from this bad start. 
Eventually all were out for 64. After the match both teams and 
the visitors (of whom there were many from the company à various 
worke and branches) dined at the Clarendon Restaurant, Hammer- 
smith, under the chairmanship of Mr. E. T. Driver, and later 
adjourned for a billiards competition and other diversions. 


Electrical Treatment for Blindness.—The Birmingham 
Post publishes a Reuter note stating that Doctor Gustav Erlanger, 
of the University of Berlin, has discovered a treatment for manulæ, 
or blindness caused by tissues covering theeyeball. Doctor Erlanger 
has been continuing the experiments begun by Swiss scientists, and 
his treatment consists of placing one electrode on the eye and 
another at the back of the head, and by means of these passing 
chloride ions into the tissues of the eye. No pain is caused to the 
patient, and a treatment of only two minutes three times a week 
is necessary. Sight returns gradually over a period of several 
weeks, The invention should be especially valuable to war victims 
of gas attacks, who, blinded by German chlorine, are now offered 
a tardy chance of recovery by means of this German invention, 
which employs a substance closely related to chlorine, this time in 
a healing capacity. 


Appointments Vacant. — Cable jointer, for the 
Heckmondwike Urban District Council Electricity Works ; chief 
engineer and general manager for an Electric Supply and 
Traction Co. in India; engineer to take charge of a shift (£350) 
for the Newcastle-on-Tyne Electric Supply Co, Ltd.; teacher in 
electrical engineering (£350), for the St. Helena Municipal Tech- 
nical School; telegraph engineers ($360 per month + 20 per cent., 
$ = 2/1), for the Government of the Federated Malay States and 
Stra ts Settlements; telegraph engineering ss8ittants (£350 + 
50 per cent.), for the Government of Tanganyika Territory Posts 
and Telegraphs Department; accounts and ledger clerk (£275), 
general accounts clerk, general clerk, and a sales department 
salesman (£220), for the Hackney Borough Council Electricity 
Department. (See our advertisement pages to-day.) 


Industrial Medicine. —À medical correspondent of 
The Times says that St. Mary's Hospital proposes to set up a Chair 
of Industrial Medicine, to train doctors in the care of the workers 
in factories. In the United States there are six chairs in this 
subject. i 
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‘The Metric System.—The report of the Metric Com- 


mittee appointed in 1916 by the Conjoint Board of Scientific 
Societies to inquire into the compulsory adoption of the metric 
system in the United Kingdom was published recently '' on 
the authority of the committee.” The report was first pre- 
pared in June, 1917, and was submitted to the constituent 
societies; it was discussed at a special meeting of the Conjoint 
Board on November 12th, 1919, at which apparently opinion 
was much divided, and the report as now issued does not bear 
the imprimature of the Conjoint Board. lt must, therefore, 
be understood to represent the views of the majority of the 
Committee, namely: Mr. H. W. Fox, Sir H. A. Hadfield, Mr. 
A. R. Hinks, Sir Philip Magnus, Profs. J. Perry, W. C. 
Unwin, and W. W. Watts. The remaining members of the 
Committee, who did not sign the report, were Sir Joseph 
Thomson, the Duc de Broglie, and Mr. C. P. Sparks. 

‘The Committee interpreted its terms of reference very 
broadly, and in a prefatory note it is stated that the Com- 
mittee are entirely unable to agree with the view expressed on 
discussion of the Ade that they should have confined them- 
selves to the scientific aspects of the question. On these there 
1s no real difference of opinion." It is clear, therefore, that 
at the discussion the Committee was given to understand that 
it had exceeded its terms of reference, and that the report was 
not adopted by the Board. No witnesses were called, the 
Committee relying upon the evidence given before Lord Bal- 
four of Burleigh's Committee on Commercial and Industrial 
Policy after the War. 

The p outlines the history and nature of the metric 
system, the British system of weights and measures, proposals 
for the compulsory adoption of the metric system by the 
British Empire and their merits and demerits, the volume of 
trade adversely affected by the present conditions, and decimal 
coinage, and in conclusion recommends that the British system 
of units of weights and measures be retained in general use in 
the United Kingdom, without modification and without the 
addition of new fundamental units; that steps should be taken 
towards compiling statistics in metric units, or in metric and 
British, but not in British alone; that serious attention be 
given to the decimalisation of British weights and measures, 
and to the expression of quantities in terms of a single unit; 
that the pole, furlong, and league be abolished, and the link 
and chain used only for the delimitation of area; that the 
grain, dram, stone, quarter, and hundredweight and the whole 
of apothecaries’ weights be abolished; that measurement by 
weight be substituted for measurement by capacity; that the 
use of the metric system be made compulsory in the whole 
trade in fine chemicals and drugs; and that no change in the 
existing system of British coinage be attempted. 

Several appendices are attached to the report, together with 
resolutions and criticiams received from the constituent socie- 
ties; many of these are vague or explicitly non-commital, but 
some definitely support the recommendations, and a few are 
frankly hostile to them. 


Crewe Slgnal-box Fire.— Early on the morning of 
September 10th the Crewe South signal-box, one of the largest 
electrical signal boxes in the world, caught fire and before 
the flames could be extinguished considerable damage was 
done to the electrical plant, with the result that the whole 
of the points and signals which govern all trains entering and 
leaving Crewe Station at the south end were put out of action, 
and trains were kept standing for some time. The whole of 
the telephonic and telegraphic installations were destroyed. 
No instance in this country can be recalled where such a 


mishap will cause more inconvenience than the fire reported : 


above. For at that point the four running lines to and from 
the south, the two of the Shrewsbury line, and the two of the 
North Staffordshire, converge and fan out into ten through 
lines and six bay lines in the station, besides sundry goods 
lines and siding connections. In the box there was a locking 
frame of 247 levers, which, with the 266 in the North Junction 
box at the other end of the station, formed part of an installa- 
tion of over 1,000 electrically-operated levers at Crewe, in- 
cluding the marshalling yard. A locking frame of such 
magnitude is not readily replaced; being of the miniature 
pattern used in this and other power frames there, will not 
be in stock the number of spare parts that would be the 
the case with an ordinary mechanically-operated frame. The 
interlocking would need making throughout, but, fortunately, 
the '' dog-sheet " of the original frame would be sure to be 
in existence, and it is safe to assume that it would be recopied 
in the new frame. It is presumed that the fire was caused 
by fusing.—Railway Gazctte. 


Proposed Sea Tunnels.— Renewed attempts are being 
made to build a tunnel under the Straits of Gibraltar. The 
original estimate was placed at between £9,000,000 and 
£10,000,000, but this figure will fall far short of present-day 
prices and wages. A tunnel would facilitate traffic between 
Europe and South America. Passengers leaving Paris by the 
proposed route could reach Dakar (Senegal) in three davs 
without changing trains, and a sea journey of four days would 
land them in Rio de Janeiro, savs the Railway Gazette. The 
same journal records that at a meeting of the Royal Isle of 
Wight Agricultural Society at Newport on September 11th, 
Sir Charles Seely presiding, a resolution was passed that the 
society favoured the construction of a tunnel under the Solent 
as the best means of improving the present inadequate mean: 
of communication between the island and the mainland, but 
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could not at present support any measure which would in- 
crease the already heavy rate burden. The chairman said 
it was for the railway companies affected to make the first 
move in the matter of the tunnel, which would enormously 
increase railway traffic to and from the island. As to the 
suggestion of the Minister of Transport that a train ferry 
would be more practicable, Sir Charles Seely said that train 
ferries had proved suitable and satisfactory elsewhere, and 
one advantage of such a scheme was that a ‘trustworthy 
estimate of the cost could be obtained. i 

With regard to the English Channel, Mr. Bonar Law, in 
reply to questions in Parliament, stated recently that although 
the military authorities had expressed an opinion on the 
proposed tunnel the Government had. not had time to recon- 
sider the project. 


A Dynamometrical Comparator.—Due to inherently . 
lower precision of A.C. measurements, more accurate resulta 
are often obtained by transferring with the aid of a com- 
parator the A.C. measurements into D.C. measurements of 
a related type. The dynamometrical comparator for accurate 
comparison of A.C. and D.C. strengths, acting as a differential 
dynamometer with its coils connected as two arms of a 
Wheatstone bridge, constructed by Mr. C. O. Gibbon, of the 
Electrical Engineering Research Division of the Massachusetts 
Institute of Technology, even in its first experimental form, 
proved capable of most remarkable sensitivity and accuracy. 
In the hands of Mr. Edy Velander, of the same Institute, 
who illustrates and describes the instrument in the July, 
1920, issue of the Journal of the A.I.E.E., the differential 
dynamometer has reached a second stage of development. 
By the introduction of a special control box its manipulation 
has been much simplified, and means have also been provided . 
for the quick and accurate adjustment of the comparator ratio 
at any time during the use of the apparatus for measuring 
purposes. An analvsis of the main sources of error shows 
that the accuracy of the instrument is extremely high, the 
readings being reliable to within a few hundredths of 1 per 
cent. The device has very successfully been applied to various 
tvpes of practical current measurement, in fact. in conjunc- 
tion with a p.. potentiometer, it seems to offer the most 
accurate means which are known at the present time for the 
determination of the n.Mw.s. value of alternating currents of 
the order of from 5 to 50 milliamperes, at frequencies up to 
about 9.000 p.p.s. Already in its present form the dynamo- 
metrical comparator has thus proved to be a very useful 
laboratory instrument. Certain definite suggestions are made, 
however, in the naper referred to above concerning further 
improvement in the apparatus. 


rr —— Ä—— 


OUR PERSONAL COLUMN. 


The Editora invite electrical encinsers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Mr. WALTER SWIFT. a member of the technical staff of the 
British Insulated and Helsby Cables. Ltd., at their Helsby offices, 
has been presented with a case of fish knives and forks, on the 
eecasion of his marriage. The presentation was made by Mr. H. 
Higham. | 

Mr. W. D. BRASSINGTON. mains superintendent of the Clyde 
Valley Electrical Power Co.. has been presented by the staff with 
a roll-top desk on leaving to take up the position of electri 
engineer to the Motherwell Town Council. 

The Times reports that Sir Thomas and Lady Callender and 
Mr. T. Callender bave left for the East by the P. & O. ss. Aarma!a. 

MR. F. V. WALLIS, chief draughtsman at Messrs. Wilson 
Hartnell & Co. Ltd.. electrical engineers, Leeds, has been presented 
by the head office and technical staffs, with a case of knives and 
forks, on the occasion of his marriage. M 

Dr. O. S. S8iNNATT. M.C.. D.Sc., M.Sc.. at present lecturer in 
Mechanical Engineering. London University. King’s College, haa 
heen appointed to the Professorship of Aeronautical Science at the 
R.A.F. Cadet College. Cranwell. 

Mr. A. BROWN bas resigned the position of Manager to Messrs. 
Isaacsop & Brown, Ltd. ; 

The Times reporta that after his last lecture Professor Sir 
Ernest Rutherford was admitted to be Doctor honoris causa of 
Copenhagen University. 


Obituary.—Sir WILLIAM MATHER.—We regret to record the 
death of Sir William Mather. which occurred at Bramshaw. New 
Forest, on Saturday last. in his 83rd year. Sir William was the 
son of the elder of two brothers who founded the Salford Iron- 
works, which have for so many years been world-famous as Mather 
and Platt. Ltd. It was after his edncation in this country and at 
Dresden that he served an apprenticeship in mechanical engineering 
with his father's firm. He worked from 6 o'clock in the morning 
with the other apprentices and attended evening clasa lecturea at 
Owens College. He became a partner in the firm in 1562. and in 
1871 took over the sole management. of the business. In 1877 the 
elder partners retired from the firm. He was for 10 yearn a 
member of the Salford School Board. and in the course of his 
political career. represented several constituencies in Parliament. 
In 1892 the business was turned into a limited company under his 
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chairmanship, and in the following year, profiting from the practical 
experience of working men's conditions that he had gained under 
the discipline imposed by his father, he introdaced the eight-hours' 
day. He said he was convinced that the work done before break- 
fast was of very little value, and that with goodwill all round, as 
much work could be accomplished in a 48-hour week as in one of 
54 under the old conditions. Wages remained the same, but he 
claimed that ithe belief that he held was fully justified by the 
result. He personally investigated industrial methods and ocon- 
ditions of labour in other countries, was an enthusiast of wide experi- 
encein matters relating to technical education. Forty years ago he 
was a member of a Royal Commission, which investigated technical 
education in United States and Russia, Much might be said to show 
his deep interest in educational matters, but we may select for 
mention one of his many benefactions in this connection, namely 
the erection at his expense of an Educational Hall in the grounds 
of the Franco-British Exhibition of 1908, wherein authorities 
lectured on educational matters. He also travelled in different 
perta of the world in the interests of the business of his firm, whose 
trade connections have for many years been world-wide. He was 
knighted in 1902, and made a Privy Councillor in 1910. Sir William 
was a member of the Institutions of Civil and Mechanical Engineers 
and of the Iron and Steel Institute. Sir William Mather was 
unquestionably a leader among engineering employers, enlightened, 
and humane in regard to industrial conditions and enterprising 
and progressive in matters of business. In his declining years he 
had left the practical control of affairs in other hands, but his 
influence as an employer will long outlive him. 

Sir JAMES B. BALL.—We regret to record that Sir J. B. Ball, 
chief engineer of the L.B. & S.C. Railway, passed away suddenly 
on September 16th, at Forest Row, Sussex, while on a visit to 
Sir Wm. Forbes, the general manager of the company. He was 
53 years of age. 


Mr. J. H. THORNTON.—Mr. John Henry Thornton, senior 
partner in the firm of Frank Thornton & Co., electricians, Bridge 
Street, Burnley, died last week. He was 61 years of age. The 
electricians’ business was founded by his son, Mr. Frank Thornton, 
some 14 years ago. 

The body of Mn. J. E. EDMUNDSON, manager of the Urban 
Electric Supply Co., Ltd, at Hawick, was found on the railway 
near the town on Saturday. He had been terribly injured, being 
almost decapitated, and his right hand was also cut off. Mr. 
Edmundson went to Hawiok less than two years ago from 
Grantham, where he had held a similar position, 


SLE TTI ET SEE TE 


NEW COMPANIES REGISTERED, 


Buenos Aires Town & Docks Tramways, Ltd. (170,069). 
Registered September 4th. Capital, £500,000 in EI shares. To enter into 
an agrecment with Claude W. H. Lowther, John G. B. Stone, The Beaver 
Trust, Ltd., Sir Wm. Plender, and Buenos Aires Port and City Tramways, 
Ltd.. to acquire and carry into effect contracts or concessions for the con- 
&truction, repair, maintenance, operation, control of railways, tramways, and 
other roads or ways to be used for traction by electricity or other agency, and 
for the equipment of any such undertakings with electric or other plant, &c. 
The subscribers (each with one share) are: F. J. French, 105, Winchester 
House, E.C.2, registrar; S. A. Gay, 105, Winchester. House, E.C.2, clerk, and 
five other clerks. Minimum cash subscription, 7 shares. The first directors 
are to be appointed by the subscribers. Qualification (except first directors), 
£100. Remuneration, £300 each per annum (£200 extra for the chairman). 
Solicitors : Ashurst, Morris, Crisp & Co., 17, Throgmorton Avenue, E.C, 


Pollock & Macnab (Subsidiary), Ltd. (170,083) . — Private 
company.—Registered September 6th. Capital, £30,000 in El shares. To adopt 
an agreement between Pollock & Macnab (1919), Ltd., and T. G. F. Grundy 
for the sale and purchase of a plot of land and heriditaments, at Bradbury, 
Ches., and to carry on the business of iron and metal founders, mechanical 
and electrical engineers, &c. The first directors are: D. Adamson, The Long- 
lands, Godley (member of Joseph Adamson & Co.); J. Macnab, Oakfield, 
Arkwright Road, Marple (director of Pollock & Macnab (1919), Ltd.); J. E. 
Shenton, Lower Bennett Street, Newton (director of Tinker, Shenton & Co., 
Ltd.); J. C. Beeley, 20, Amherst Road, Withington (director of Thomas 
Beeley & Son, Ltd.) The above may hold office so long as they continue to 
be members or directors of their respective companies. 
Secretary: H. Absom. Registered office; Britannia 
Redhouse Lane, Bredbury, Ches. 


H. C. Siddeley & Co., Ltd. (170,065).—Private company. 
Registered September 4th. Capital, £5,000 in £1 shares. Secretaries, en- 
gineers, agents, merchants, importers, exporters, stock and share dealers, 
underwriters, &c. The first directors are: J. A. Hirst, Donacloney, Deganwy, 
N. Wales (director Brook Hirst & Co., Ltd.); E. N. Humphreys, Caer-y-cae, 
Hoole Road, Chester (director East Halkyn Mining Co., Ltd.); H. C. Siddeley, 
Australia House, Strand, W.C. 2 (director of British Engineers and Traders 
Syndicate, Ltd.) Secretary (pro tem.): E. N. Humphreys. Registered office: 


Australia House, Strand, W.C.2. 
Associated Electric Traders, Ltd. (170,092) .—Private 
£10,000 in £1 shares (3,000 


company. Registered September 7th. Capital, 

preference). To carry on the business of wholesale and retail importers, 
exporters, and manufacturers of and dealers in alabaster bowls, marble figures, 
electric light fittings, shades, lamps, switches, &c., and to adopt an agree- 
ment with J. Leitch. The subscribers (each with one share) are: J. W. R. 


Machine ‘Tool Works, 


Williams, 13, Greencroft Gardens, Hampstead, N.W., manager electrical 
fittings factors; A. Phelp, 10, Old Steine, Brighton, gentleman. J. ; 
William signs as director. Qualification, £25. Registered office: 2, Percy 


Street, Tottenham Court Road, W. I. 


Cutting & Muir, Ltd. (170.164).—Private company. Re- 
gistered September 10th. Capital, £5,000 in EI shares (2.500 10 per cent. 
cumulative preference). To take over the business of electrical and mechanical 
engineers carried on by G. B. Cutting and T. Muir at 29, St. Matthew's Street, 
Ipswich, as " Cutting & Muir." The first directors are: T. Muir, 94. Derby 
Road, Ipswich; G. B. Cutting, 29, St. Matthew's Street, Ipswich. Re- 
Bistered otlice: 29, St. Matthew’s Street, Ipswich. 


Direct Electric Service (Bury), Ltd. (170,264).—Private 
company. Registered September 6th. Capital, 42.500 in £l shares. Ta 
carry on the business of electrical and steam engineers and contractors, sup- 
pliers of electricity, &c. The first directors are: A. W. Sweetinburgh, 43, 
Irwell Street, Bury; F. D. Law, 42. Hamilton Street, Bury; J. C. Car. 
ruthers, 87, Rochdale Road, Bury. Qualification. 100 ordinary shares. Re. 
gistered office: Back Fleet Street, Bury. 


Qualification, £1,000, . 


Excelall Metal Workers, Ltd. (170,098).—Private com- 
pany. Registered September 7th. Capital, £4,000 in 4£1 shares. To take 
over the business of electrical and mechanical appliances manufacturers, sheet 
metal workers, stampers, piercers, soldcrers, welders, polishers and platers, &c., 
carried on by Pressparts, Ltd., at Excelall Works, Sampson Road North, 
Birmingham, and to adopt an agreement with W. G. Hill. The first directors 
are: E. B. Alldridge, 1, St. Mary's Road, Harborne, Birmingham; A. C. 
Lee, 107, Wake Green Road, Rr. Birmingham; G. R. Groves, 12, Ben 
Street, Rugby. Registered office: xcelall Works, Sampson Road North, 
Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIBS, 


Barnsley & District Traction Co., Ltd. (72,962).—Return 
dated July 30th, 1920. Capital, £100,000 in £1 shares (50,000 preference), 
22,000 preference and 20,035 ordinary shares taken up, £42,035 paid.  Mort- 
gages and charges, £21,000. 


Woodbridge & District Electric Light Co., Ltd.—Issue 
on August 27th, 1920, of £30 debentures, part of a series. 


British Electric Vehicles, Ltd.—Satisfaction in full on 
September 2nd, 1920, of £30 debentures dated September 14th and January 17th, 
1917, securing £2,000. : 

Windsor Electrical Installation Co., Ltd.—(A). Satisfac- 
tion in full on August 19th, 1920, of debenture dated July 2nd, 1919, securing 
£5,000. (B) Debenture dated August 19th, 1920, to secure £8,000 charged 
on the company's undertaking and property, present and future, subject to 
£8,800 prior debentures. Holder: Sir Alexander W. Shipley, Kt., Riverbank, 
Datchet, Bucks. 


Ackroyd & Best, Ltd.—Issue on August 18th, 1920, of 


£120 debentures, part of a series already register 


Riglite Manufacturing Co., Ltd.—]. F. Legg, of 11, 
Queen Victoria Street, E.C., as receiver on September 2nd, under powers 
contained in debentures dated June 18th, 1920. 


Acme Welding Co., Ltd.—Particulars of £10,000 deben- 
tures authorised August 30th, 1920, present issue £5,000; charged on the 
company’s undertaking and property, present and future, including uncalled 
capital.“ 

Walter Robb, Ltd.—Debentures dated September 6th, 
1920, to secure all moneys due or to become due from company to Barclay's 
Bank, Ltd., charged on the company's undertaking and property, present and 
future, including uncalled capital. 


CITY NOTES. 


The report for 1919-20 of the directors 


The Zurich of the Bank fur Elektrische Unternehmun- 
Bank for gen, of Zurich, whose scheme of recon- 
Electrical struction was outlined in this journal on 
Undertakings. September 3rd, states that despite existing 


ditliculties, most of the undertakings in 
which the bank is interested were still sound internally. Many 
of them had been able to maintain their rate of dividend, 
while some were even able to increase the rate. As a con- 
sequence most of the investinents, excepting the Russian 
undertakings, yielded acceptable results in the currency of the 
countries concerned, and the fruits of this serious work were 
only reduced through the necessity for converting into Swiss 
francs the receipts devolving on the bank. After giving the 
customary lengthy details concerning the investments, the 
report proceeds to give particulars of the losses through the 
depreciation of exchange, which have already been published, 
together with the scheme of reorganisation. The proposed 
reconstruction will leave the bank with a preference share 
capital of 94,500,000 fr., and ordinary shares for 18,750,000 fr., 
or à total of 113,250,000 fr. In this connection the directors: 
state that a company with this amount of capital could utilise 
its entire existing organisation which has been carefully built 
up, and is in full operation, continue to carry on the existing 
undertakings, and associate itself with others, and obtain 
satisfactory results from new transactions. But above all, 
they could quietly await the improvement in the quotations 
for foreign currency without demands for interest and capital 
being constantly suspended over the bank like a Damocles 
sword. 
The A.G. fur Elcktrizitats Industrie, of 
Hamburg, reporting on the year 1919-90, 
States that the increase in the cost of 
, materials had raised the prices of glow 
lamps tenfold, as compared with former peace prices. The 
net profits were 88,000 marks, as in 1918-19, and the dividend 
is at the rate of 7 per cent., as in the previous year. 

The report of the Brandenburg Carbid und Elektrizitats 
Werke A.G., of Berlin, states that it was impossible for the 
Steinbusch works to resume the production of carbide in 1919-30 
as it was first compelled to fill the contracts for the supply 
of energy. After making provision for depreciation, the ac- 
counts show net profits of 325,000 marks, as against 399,000 
marks in 1918-19. and a dividend at the rate of 7 per cent. is 
proposed, as in the preceding year. The report further states 
that it was only possible partly to maintain working at the 
Muhlthal works owing to the searcity of raw materials since 
the seizure of possession of the provinee of Posen. 

The accounts of the Isaria Zähler Werke A.G., of Munich, 
which meter manufacturing company is closely associated with 
the Brown-Boveri group, show net profits and balance forward 
amounting to 1,778,000 marks for 1919-20, as compared with 


German 
Companies. 
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743,000 marks in the previous year, depreciation having pre- 
viously absorbed 605,000 marks and 127,000 marks in the two 
years respectively. It is proposed to pay a dividend and bonus 
of 40 per cent. on share capital of 2,750,000 marks, as against 
15 per cent. in 1918-19. The report attributes the favourable 
results chiefly to the export business, although since the 
economic change the future is regarded with concern, despite 
the good stock of orders. It is now intended to increase the 
share capital by 5,500, 000 marks. 


——— 


Victoria Falls & Transvaal Power Co., Ltd.—The report 
for 1919 shows that the revenue for power and lighting supply, 
rents and sundries, interest, and dividend declared in 1920 
in respect of 1919 from Rand Mines Power Supply Co., Ltd., 
less cost of generation, distribution, power purchased, &c., 
was £773,626, and interest and registration fees amounted 
to £55,844, making £829,471. After providing for interest and 
premium on debentures £219,161, and for depreciation and 
income tax, &c., £394,489, there remains £175,626 as net 
profit for the year, plus £98,693 brought forward, leaving 
£269,319. Two dividends, each of 3 per cent., less income tax, 
on the preference shares were paid for the year, leaving a 
surplus of £185,321, and out of this surplus the directors in 
June, 1920, declared a dividend of 5 per cent., less income tax, 
on the ordinary shares for the year 1919, and as the preference 
shares are entitled to share pro rata with the ordinary shares 
in the surplus profits distributed until the preference shares 
have received a total dividend of 10 per cent. for the 
year in respect of which the distribution is made. they also 
declared at the same time a further and final dividend of 
.4 per cent., less income tax, on the preference shares in respect 
of 1919. These were paid in July, 1920, and absorbed £91,000, 
leaving £94,321 to be carried forward. 


France.—The business done by the Electricité de l'Ouest 
Parisien (Ouest-Lumiére) during the past financial year 
brought in 92.431.595 fr., and the net profits came to 497,468 fr. 
The whole of this amount has been carried forward to the 
current year'a accounts, no dividend being distributed. 

The net profit realised by the Energie Industrielle during 
the past financial year amounted to 1,169,103 fr.. as against 
1,008,362 fr. for the previous 19 months. The dividend re- 
mains at 10 fr. per share. 

The receipts of the Energie Electrique du Littoral Méditer- 
ranean during the past financial vear amounted to 17,917,639 
fr., against 15,014,918 in the previous year. Net profits came 
to ee fr., out of which a dividend of 30 fr. per share 
is paid. 

The gross profits of the Compagnie Pyrénéenne d’Energie 
Electrique during the past financial vear amounted to 2.590,248 
fr. After providing for amortisations. &c.. 501,888 fr. was 
left, as against 585,615 fr. for 1918. The dividend has been 
fixed at 6 per cent.—Reuter's Trade Service. 


Halifax & Bermudas Cable Co., Ltd.—For the year ended 
June, 1920. there is a credit balance of £32,787, compared 
with £26,628 for the previous year. Balance brought forward 
£30,063. There is deducted £11,254 expended on repairs: 
6 per cent., free of tax, for the vear is the total distribution: 
£48,595 is carried forward subject to E.P.D. The company’s 
cable worked efficiently during the vear except for two short 
periods when it was interrupted near Halifax and Bermuda 
respectively. 

Direct West India Cable Co., Ltd.—The credit balance 
for the year ended June 30th is £17.748, against £14.074 for 
the previous year. Amount brought forward £94,145. Ex- 
pended on repairs £1.856: special interim dividend of £1 5s. 
ner share capitalised in September, 1919 (making the shares 
fully paid): dividends 6 per cent., free of tax; £91.437 carried 
forward subject to E.P.D. The company's cable was in- 
terrupted for a few days near Jamaica. The insulation of 
the Bermudas-Turks Island section remains very low. 


Stock Exchange Notice.—The Committee has specially 
allowed dealing in the following under Temporary Regula- 
tion 4 (3):— 

Brush Electrical Engineering Co.—948,075 new ordinary 
shares of £1 each, 5s. paid, Nos. 210.489 to 458,563. 

Company struck off the Register.—The following, it is 
officially announced, has been struck off the register and is 
dissolved :— 

Autolectric Transmission, Ltd. 

British Aluminium Co., Ltd.—Dividend at the rate of 
8 per cent. per annum, less tax, on the ordinary shares for 
half-year ended June. 

Dumbarton Burgh & County Tramways Co.—Dividend 
on the ordinary shares at the rate of 5 per cent., less tax, 
carrying forward £1,276. 

Midland Electric Corporation for 
Ltd.—Interim dividend at the rate of 8 per cent. per annum 
on the ordinary shares for the half-vear ended June. 

Oxford Electric Co., Ltd.—Interim «dividend of 5 per 
cent. per annum on the ordinarv shares for the half-year. 

Stothert & Pitt, Ltd.—Total distribution for the year on 
the ordinary shares 123 per cent., free of tax. : 

Eastern Extension, &c., Telegraph Co., Ltd.—Interim divi- 
dend for the quarter ended June 5s. per share, free of tax. 


Power Distribution, | 


Guildford 5 Supply Co., Ltd.—An extraordinary 
general meeting 1s called f ctober 7th, for the purpose of 
confirming a resolution already passed agreeing to the sale 
to the Corporation of the company's undertaking and assets 
(other than cash, book debts, and stock of coal, oil, waste, 
and maintenance materials) for not less than £55,000. 


The American Westinghouse Co.—The shareholders of 
the Westinghouse Electric and Manufacturing Co. are to be 
asked to approve the issue of notes to the value of 30,000,000 
dollars, and an increase of capital from 75,000,000 dollars to 
125,000,000 dollars, in order to reduce the current liabilities of 
the company.—Reuter’s Trade Service, New York. 


J. Stone & Co., Ltd.—For 1919 the balance to credit of 
profit and loss account after allowing for depreciation, &c., 
was £162,253, plus £131,861 brought forward. It is proposed 
to pay a dividend of 10 per cent. per annum, and a bonus 
of 2s. per share on the ordinary shares, carrying forward 
£199,074. d 


Shawinigan Water & Power Co.—Dividend of 1} per 
cent. on the common stock for the quarter ended September. 


STOCKS AND SHARES, 


TUESDAY EVENING. 


WITH every day bringing its own development of crisis in the 
industrial world, Stock Exchange markets are somewhat hesi- 
tating. It cannot be said that they are depressed, nor that 
business is absent, but what happens is that activity comes 
in spasms, and there is little definite lead noticeable in any 
of the markets. Besides the miners’ dispute, markets are dis- 
turbed by the rates of exchange from New York and Paris, 
both of which exert an unsettling influence. Nevertheless, 
the Stock Exchange pursues a tolerably even keel having 
regard to all things, and even where members admit that they 
are not paying their expenses, they console themselves with 
the reflection that the losses are not so much as they might be. 

The feature this week, so far as concerns the markets upon 
which we touch, is the rise in Underground Electric issues, 
and more particularly in the 6 per cent. income bonds of the 
company. It has been pointed out here, with monotonous 
iteration, that the traffics handled by the company are so enor- 
mous as to render it practically certain that as soon as rates 
were increased, by however little, this would probably make 
the difference between loss and profit. With increased fares 
coming into operation at the end of this week, anticipation 
has suddenly appreciated the difference upon which we have 
been dwelling for the last two or three months. In the middle 
of July, the income bonds were down to 53, and to-day they 
stand at 654. having risen eleven points in the course of the 
week. The shares have participated in the improvement, and 
at 21 the ordinary are 12s. 6d. up, while the shilling shares 
advanced to 6s. 6d. There has been some speculative inquiry 
for the profit-sharing certificates standing now in the neigh- 
bourhood of sixpence. Central Londons have not moved. , 

Metropolitans and Districts, the latter particularly, are 
sharing m the more optimistic feeling which prevails in regard 
to Undergrounds. Districts have gone up 24 to 173. Else- 
where, London Electric ordinary. rose to 91. No changes 
worth mentioning have occurred in the prior-charge stocks of 
the companies. In fact, Metropolitan 34. per cent. "A" 
debenture has fallen to 514, business being marked as low as 
501 within the past few days. 

The actual settlement of the electricians’ difficulties led to 
further recovery in Edisons, lifting the price to a guinea, and 
other manufacturing shares are a trifle harder, although the 
improvement is scarcely reflected in the movements of prices. 
The companies are, of course, 80 closely connected with the 
coal trade that it is natural enough for quotations to be uncer- 
tain owing to the miners’ strike threat. Moreover, the factor 
remains, and must continue, to operate for some time to come, 
of difficulties in the way of financing business at the present 
time. It 1s expected that the autumn will be surmounted 
without recourse to an 8 per cent. Bank Rate. Nevertheless, 
the banks are keeping a very tight hold over financial facilities, 
as most people know who are engaged in way of business. 

While favourable accounts continue to reach this country in 
regard to the settlement of Mexico, definite assurances are not 
strong enough to induce any fresh volume of demands for the 
various stocks and shares. Consequently, there has been 
something of a lull in the rise which started a fortnight ago in 
most Mexican descriptions, and the market is in a condition 
of suspended animation. Amongst dollar securities, the move- 
ments have been somewhat irregular, and a few of the big 
rises chronicled here lately have been partiallv lost. Quota- 
tions are swaved, of course, by the varving rates of exchange 
from dav to dav, but there is a pretty general agreement that 
unless production is greatly increased in this country and 
within the near future, it is impossible to look for any sub- 
stantial recovery in the pound sterling (as measured bv the 
dollar) for some time to come. Rio Tramways first bonds are 
894 and the seconds 63. Shawinigan common at 133 are ex 
dividend and Kaministiqua common 1114. 

Commercial Cable 4 per cent. debenture stock has retired 
12 points to 674, on the company ceasing to be a buyer at 80. 
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We ventured to point out at the time this offer of 80 was made 
that shareholders should on no account neglect to take advan- 
tage of it, so that this week’s drop of 12 merely points to the 
urgument set out in these columns previously. 

Various electricity supply shares are now quoted ex the in- 
terim dividends, and this without affecting prices. City of 
London and Countys, South Londons and Chelseas ure all xd., 
but the market continues in a comatose condition. The settle- 
ment of the electricians’ dispute had no influence upon this 
section, where there 1s, in fact, nothing going on. 

Cable companies are showing good results, the Direct West 
India announcing a net profit of £17,748, an advance of £3,700, 
while the Halifax and Bermudas credit of £32,800 is £6,000 
better than that of a year ago. Eastern Extension declares an 
interim dividend of 5s. per share free of tax. Globe ordinary 
at 148 are ex dividend. Anglo-American preferred fell 1 to 
771. Marconis are a better market at 22, and Canadian Mar- 
conis stiffened to 10s. 6d. buyers. Henleys eased off to 1$. 

Engineering shares are a good market, and Babcock at 23 
show 1/16 rise. Vickers have been fluctuating between 22s. 9d. 
and 23s. 9d., being nearer the former figure at the moment. 
But iron and steel shares are not bad as a whole. Philosophy 
in the Stock Exchange shrugs its shoulder and contends that 
if a coal strike spells revolution, all existing ideas of value 
and security will go for naught. If, per contra, the trouble 
blows over, the result can be counted upon to increase output 
and production, thus stimulating trade. With security itself 
becoming a subject for serious speculation, manifestly we do 
live in stirring times. Rubber shares—reverting from the 
general to the particular—are weak on the drop in the price 
of rubber below one and sixpence per lb. This has caused 
renewed anxiety amongst shareholders, who cannot yet foresee 
the full extent to which the produce may decline. 


SHARE LIST OF ELEOTRIOAL OOMPANIES. 
` Hon Exsorniciry COMPANIES, 


Dividend Price 
— Sep. 31, Yield 
1918. 1919. 1990. Rise or fall. p. e. 
Brompton oe ee eo 8 13 — A9 13 0 
ee te 4 7 — 10 18 6 
do. do. do Pref... 44 4 — 8 8 8 
"P ee ee 8 4 xd +$ 712 6 
of Lon ee [IJ 8 10 1 xd — 8 19 10 
0. do. 6 per cent. Pref, .. 6 6 17/0 d — 6 17 2 
do do. 6 per cent. Pret. 6 Bè xd — 17 8 
^n ee eo 6 7 11 — 9 0 6 
London E ectrio ee ee e Nil 2) 1 -— 6 0 0 
do. do. 6peroent.Pref... 6 6 8 — 10 0 0 
Metropolitan.. es ee ee 6 6 -— 11 8 6 
do. 41 r oent. Pref, .. 4 43 -— 8 0 0 
St. Jam 3’ Mall 0 0 ee 10 13 — 9 1 9 
South London ee oe ee 8 6 d — 10 1 8 
Bouth Metropolitan Pref. .. ee 7 7 177 = 8 48 
Westminster Ordinary .. .. 8 10 b = 10 0 0 
TRELEGRAPHS AND TELEPHONES, 
Anglo. Am. Tel, Pref, eo eo 6 6 . æl 3 14 10 
do. Det. eo se 88/6 ig 1 = 8 18 10 
Chile Telephone ee eo ee B 0 a mE 58 4 4 
Cuba Sub. eo ee ee q 1 7 — *9 6 8 
Eastern Extension .. «„ „ 3 10 1 — *8 14 4 
Eastern Tel, Ord, .. ee e 8 10 1 — 6 14 4 
Globe Tel, and T, Ord. ee ee 8 10 14gxd — *g 16 9 
d*. . Pref .. eo 6 6 xd + i 7? 1.3 
Great Nortbern Tel. ee e. B 99 80 — 11 0 0 
In ea "A eo 18 10 80 — 8 6 8 
Marconi ee ee ee ee 95 26 * 1 9 1 10 
Oriental Tel Ord. .. e 10 14 — "416 0 
United R. Pla Tel. ee ee 8 8 => 6 1 0 
West Indis and Panama .. ee 15 Nil $3 — Nil 
Western Telegraph. e ‘ee ee 10 14i — *6 14 4 
Hon Rams. 
Central London Ord. Assented .. 4 4 41$ = 9 12 10 
Metrop diitan .. E T e 17 Ah 21 + 1% 616 8 
Underground Electil Ordinary.. Nl Ni 2 $ 1 An 
naergroun ectrio oo + 14! 
do. do, "A" .. NU (Ni 6,6 + 6 Nil 
do, do. Inoome .. 6 4 684 + 11 — 
FonmigwW Trams, &0, 
Anglo-Arg. Trame First Pref, .. Nil Bi — 8 9 2 
do. O. 2nd Pre 0 ee Nil wh B} — Nil 
oQ. do. b Deb. ee 6 b 57 = i 8 15 6 
Brazil Tractions  .. T . Ni Nil 41 — Nil 
Bombay Eleotric Pref. .. * 0 6 183 — 410 7 
British Columbia Elec, Rly. Pfce. 8 b 52 — 9 10 6 
do. do. Preferrred 4 b «uj — 71 4 4 
do, do. Deferred N 8 4 — 2 *7 10 4 
do. do. Deb. ee ü $, 684xd — 7 19 0 
Mexico Trams 6 percent, Bonds.. N 45 — Nil 
do. 6 cent, Bonds. e Na Nil 85 — Nil 
Mexican Light eo oe Nil Nil 16 — Nil 
do. Pref. ee ee Nil Nil 274 — Nil 
do, 1st Bonds .. - BN Nl 68 +1 Nil 
MANUFACTURING COMPANINS. 
Babcock & Wilcox .. - . WwW 11 + 6 4 
British Aluminium Ord, ee ee 10 10 1 vs — 10 0 0 
British Insulated L] ee ee 15 111 — B b 6 
Oallenders ee e oe ee 365 15 là --— 11 8 6 
[T] 60 t ee ee ee 18J- — 7 46 
Oastner-Kellner ee ese ee 20 17 8 — b 18 4 
Crompton Or ce . ee 10 10 17/6 — 11 8 6 
dison-Swan, A 8 .. 10 10 21/- +1] 910 6 
do. do. B percent, Ded. 6 784 — e 6 9 
HAleotrio Construction ee . 10 10 18/3 — 10 19 2 
Gen. Blec. Pref, ee ee ee 63 64 18/6 = 3 0 5 
do. Ord. e >e 10 10 28%. +6d *7 210 
Henley 0 eo ee eo aoe 26 16 12 — è 9 4 N 
do. & Pref., eo ee ee 43 4 Bá — 7 4 0 
India-Rabber.. we es ee 10 10 11 — *8 0 0 
Met.-Vickers Pret, ee ee ee mE 8 2h má 16 2 
Siemens Ord... ee ee ee 10 10 24/8 — *8 8 8 
Telegraph Con, * ee oo 20 20 90 — * 0 0 


_ * Dividends paid free of Income Taz, 


MARKET QUOTATIONS, 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary acoording to quantities and other ciroumstances, 


Tuesday, September 21st. 
Latest Fortnighi's 


CHEMICALS, &c. | Price. Ino oe Dest 
a Acid, Oralio ee eee eee eee per Ib. | mM 
a Ammoniac Bel e , per ton 210 I 
a Ammonia, Muriate (large orystal) " £923 és 
a Bisulphide of Carbon LII ooo 98 eee eve 
a Borax aes ace eee ene eco 99 #41 ooo 
a Copper Bul hate eee III eee 99 £42 see 
@ Potash, rate LII eec ecc per lb, 17 eee 
a 9 Perchlorate eve eve 98 1/8 eee 
a ep &6 ... Vases. ves dw per 8 B 80s. dec. 
a u phate 0 Magnesia ace eee per n : eon 
a Sulphur, Bublimed Flowers " £25 £8 dec, 
a n Lump ees eve eee 99 2922 s £8 dec. 
@ Soda, 833 eee eee eee per in s oo 
a U 8 eve eee eee per eve 
a Sodium chromate, casks .. per lb. bos € 
METALS, &c. | 

g Babbitt's Metal Ingota ...  ... per ton | £118 to. 4845 is 
c Brass (rolled metal 2” to 12" basis) per lb. 1 
¢ 9) Tubes (solid drawn)... soe 99 1/6} to 
c » Wire, basis " 1/4 NS 
c Copper Tubes (solid drawn) s i : 2466 . id. ino. 
„ Bars (beat selected) .. per ton £i #2 inc 
I | 99 Sheet my soe ove eve 99 £168 £2 inc. 
g [I] Rod ITI e.e see sco 9 £168 £2 inc. 
d „ (Blectrolytic) Bars ies 15 2118 41 inc. 
d ry | [1] Sheets Tr 99 £158 eo 
d „ si Wire Rods.. » £184 £1 inc. 
d n 75 H.C. Wire ., per lb. 1/43 zd. inc. 
f te Rod eee ee ese [III 99 8/6 m 
f T Sheet m 8J- 
a German Silver Wire » 8J- 
h Gutta-peroha, fine ... b. ies »" 1 
h India-rubber, Para fine ace " Us zd. dec. 

Iron . Warrants) ... per ton Nom. E 

» Wire, galv. No. 8, P.O. qual. ” £59 bees 

Lead, English Pig... 0 0. un £87 10s. 106. dec. 
g Mercury ... ... es € „ Der bot. £18 10s. 90g. to 30s. dec 
e Mica (in original cases) mall .. per lb. 6d. to 4/6 a 
€ n» " „ medium.. T 5/ to 10/- . 
8 25 " 55 -— T ' 13/6 to 25/- & up 
8 Phosphor Bronze, plain castings i M6 to 1/11 
g 57 » rolled bars and rods [rj 9/2 to 3/6 e 

A „ rolled strip & shee »  , 28 to 2/9 

r Silicium Bronze Wire.  .. per ib. 138 


e F. W 


iggins & Bons. l 
f India-Rubber, Gutta-Percha and n P. Ormiston & Bons, 


Telegraph Works Oo., Lid. r W. F. Dennis & Co. 


Ships’ Fittings: Standard Speciflcations.—It will be 
remembered that the Institution of Electrical Engineers, at 
the request of the Ship Electrical Equipment Committee of 
the Institution, invited the British Engineering Standards 
Association to prepare a number of B.S. specifications, in- 
cluding one for watertight cable glands and one for water- 
tight fittings for incandescent electric lamps for use on ships. 
As a result the following specifications have just been issued : 
B. S. S. No. 94, 1910—Watertight glands for electric cables, 
and B.S.S. No. 97, 1910—Watertight fittings for incandescent 
electric lamps. Watertight glands for use on deck, in bulk- 
heads, and in cast metal and sheet metal boxes have been 
standardised; with the exception of the largest size, British 
standard conduit threads are employed, and the glands 
standardised are of simple form, six sizes in each case being 
provided (see B.S.S. No. 94, 190). 

Two types of watertight lighting fitting, namely, one of 
the bulkhead or '' oyster pattern, and the other convertible 
into a short or long pendant or into a bracket, have been 
standardised. Two sizes of each type are included, i.e., one 
size suitable for metal-filament vacuum lamps up to 30 watts, 
and carbon-filament vacuum lamps up to 60 watts at pressures 
up to 195 volts; the other for metal-filament vacuum lamps 
up to 60 watts, and carbon-filament lamps up to 120 watts 
at pressures up to 950 volts. It is considered that the four 
fittings cover the whole range of requirements for this class 
of fitting, and that these standards will be suitable for use 
on shore as well as on ships. Whilst the standard specifica- 
tion only fixes the dimensions necessary to secure interchange- 
ability of the parts likely to be broken or injured, these 
dimensions in effect practically settle the design of the fitting. 
This question was carefully considered, and it was decided 
that it was not in any way detrimental to the interests of 
either manufacturers or users (see B.S.S. No. 97, 1920). Copies 
of the specifications, price 1s. 2d., post free, are obtainable 


from the offices of the B.E.S.A., at 28, Victoria Street, Lon- 
don, S.W. 1. 
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MARINE PROBLEMS. 


. By C. V. DRYSDALE, O. B. E., D. Sc., M. I. E. E. 


(Abstract of the Eleventh Kelvin Lecture delivered before the INSTITUTION OF ELECTRICAL ENGINEERS.) 
(Continued from page 382.) 


III. NAVIGATIONAL APPLICATION. 


One of the most fortunate circumstances resulting from 
the large amount of research undertaken for war purposes is 
that the majority of the information and devices so evolved: 
have the most important application to peace-time navigation. 

The three chief desiderata for the safety and regularity of 
navigation appear to be as follows, in the order of their 
importance : (1) Ability to find and enter a harbour in foggy 
weather. (2) Location of position in sea during fogs. (3) De- 
tection and location of ships and obstacles in darkness and 
fog. 'These three requirements can now respectively be met 
to a considerable extent by the following devices: (a) Leader 
gear, (b) sound ranging and directional wireless, (c) echo 
detection. 

Leader gear, which promises soon to come into considerable 
practical use, consists of laying down a cable on the bottom 
along the track which it is desired to follow, and supplying 
it with alternating current of either sonic or infra-sonic fre- 
quency. By the use of suitable coils or electrodes attached 
to the ship the electromagnetic induction or the return cur- 
rents in the water can be made to give signals in telephones 
or other devices by which the course of the cable may be 
followed. 

Attempts were first made in this direction in the St. Law- 
rence River by Prof. R. 8. Owen as early as 1903, but were 
only partially successful. During the war the idea was re- 
vived by Capt. Manson, employing search coils and amplifiers, 
and successful results were immediately obtained. Two coils 
about 4 ft. square are fixed on the sides of the ship a short 
distance away from the ironwork, and are connected to a 


Fig. 7.—AuURAL LEAbER Gran. Fia. 8.—Visuan LEADER GEA 


change-over switch and three-valve amplifier and telephones. 
The cable is supplied with A.C. of a frequency of about 500 
cycles per second, and this current is cut up into signals by 
an automatic interrupter. Steering is effected by listening 
on the two coils alternately, the signals being stronger on the 
side of the ship nearer to the cable. The difference in in- 
tensity 1s apparently due to the screening action of the iron 
hull, and varies with the size of the ship, but it is usually 
possible to find positions for the coils which give good indica- 
tions. Fig. 7 is a diagran of the arrangements.* In order 
to avoid the necessity for listening to telephones, the author 
has atteinpted the employment of tuned alternating relays to 
operate lamps on the navigating bridge of the ship, and thus 
to give continuous visual indications. For this purpose two 
inclined coils of a few turns are fixed in the rigging as shown 
in fig. 8. If the lines of magnetic force are in circles round 
the cable as generally supposed (fig. 9 (a) shows circular field 
distribution and E.M.r. in sloping visual leader gear coils; (b) 
shows field distortion due to sea water), the E. M. F.'s in- 
duced in the two coils should be equal when the 
ship is vertically over the cable, but when it is on one or 
other side the k. M. P. in the coil pointing more nearly towards 
the cable will be the higher. At a certain. lateral distance 
from the cable tlie plane of one of the coils will be tangential 
to the lines of force, and will consequently have no E. u. F. 
induced in it. Fig. 10 shows the construction. of the A.c. 
relay employed in conjunction with this device. It is 
on the same principle as the author's vibration gal- 
vanometer, in which a pivoted or suspended iron 
needle vibrates in the field of a horseshoe magnet, 
and can be tuned by varying the intensity of the magnetic 
field. This needle is enclosed in a simple coil carry- 
ing the a.c., and is provided with an arm carrying a 
rounded platinum end which makes contact with two fine 
tangential platinum wires when it vibrates. As the contact 
is intermittent, it is found desirable to convert it into a con- 
tinuous contact by the simple device of passing the local 
current from the vibrating contacts through the coil of an 
ordinary heavily-damped moving-coil relay, the contact arm 
of which slides between two sets of parallel platinum-wire 
brushes so that when the coil is deflected, and oscillates owing 


* ELEC. Rev., Sept. 3rd, 1920. 


to the intermittency of the current, it maintains a continuous 
rubbing contact against the brushes. The two relays are 
combined in a single magnet as shown, and the tuning is 
very simply effected’ by traversing the whole of the a.c. 
system along the axis of the magnet by means of a screw, so 
as to be in a stronger or weaker magnetic field. 

It is fairly easy to set the contacts of this relay to work 
with a power consumption of 0.01 microwatt or less, which 
is amply sufficient to enable it to switch on a glow lamp at 
4 mile from a cable carrying only 5 amperes of A.c. in a depth 
of water of 20 fathoms. 

A relay on a similar principle was devised by Mr. Sidney 
Evershed as far back as 1806, but was unknown to the lec- 
turer at the time. Mr. Evershed went much further and 
designed a vibrating-wire relay which operated with only 
0.0001 microwatt, but it is desirable to have a fairly robust 
instrument for use on shipboard, and it is necessary that 
the relay should be fairly definitely metrical in its operation 
for the present purpose. 

The tuning of this relay is fairly sharp, and this requires 
the frequency of the current supplied to the cable to be 
maintained constant within about 4 per cent. of its nominal 
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Fia. 9.—Fik,p. DISTRIBUTION. Fic. 10.—a.c. RELAY. 


frequency, but this has the attendant advantage that different 
cables can be used with different frequencies without mutual 
interference. For example, in wide estuaries like the Mersey 
and the Clyde, where there is a considerable amount of cross 
traffic, it is asily possible for the muin and cross routes to be 
worked quite independently by using different frequencies. 

In order to keep absorption and distortion of the electro- 
magnetic field as small as possible, frequencies of between 
10 and 90 cycles per second are used with this device, and 
this makes the presence of the cable almost undetectable 
unless the frequency is known. 

When this device was first experimented with it was found 
practically impossible to get definite port and starboard in- 
dications for steering purposes, and it was, therefore, found 
necessary to investigate the distribution of the magnetic field, 
by observing the E.M.F.'s induced in the two inclined leader- 
gear coils, with the result of finding that even at these low fre- 
quencies it was greatly distorted. Fig. 11 shows the distribu- 
tion determined in the case of a cable in about 100 ft. depth 
of water with a frequency of 15 cycles per second ; E.M.F. in- 
duced in ships’ coils with spreaders 90 ft. long. Vibration 
galvanometer 500 in series. Sensitiveness, 3.43 cm. per milli- 
volt. Vessel crossing west to east, heading south. Current 
in cable 6 amps. Frequency, 15 cycles per second. Depth, 
16-17 fathoms at cable. At the points A and B where the lines 
of force should be nearly vertical according to the ordinary 
theory, they are actually horizontal, so that instead of one 
relay being out of operation both are equally affected, and 
there can be no port or starboard indication. At greater dis- 
tances from the cable the magnetice field actually bends up- 
wards again, so that the indications are reversed. In order 
to avoid ambiguity, therefore. it is necessary to limit the 
sensitiveness of the relays so that they only operate with an 
E.M.F. above its value at the points of inflection and the 
steering indications must be limited to a range of 60-70 yards 
on either side of the cable, as shown in fig. 9 (b), which is 
ample, however, for navigating a narrow channel. In order 
to give. even. sharper indication of the position of the cable, 
à pointer indicator on the ohmmeter principle may be used, 
which is actuated by the contacts of the a.c. relays. When 
the two relays are vibrating equally, the average value of the 
intermittent current from the contacts of each is the same, 
and the needle ‘points directly down to the cable, but if the 
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ship is on one side and the electromotive forces in the coil 
are unequal, the average duration of contact in one relay is 
greater than in the other, and the pointer goes over to the 
side on which the cable lies. 

A triple A.C. relay set is used, two of the relays actuating 
the port and starboard red and green lamps, while the centre 
relay is set to maximum sensitiveness, and switches on a 
white ‘‘ approach " lamp, indicating the first approach to 
the cable at a distance of 4 to ł mile. After this lamp lights, 
the ship keeps on the same course until the red and green 
lights glow, and then steers along the cable by the latter. 

In the early experiments with this device the frequency was 
hand-regulated by means of a simple stroboscopic device, in 
which a Neon tube illuminated from the contact of a standard 
tuning-fork was used in connection with a geometrical disk 
on the rotary-converter shaft. In order to avoid the necessity 
for hand regulation a simple automatic speed controller has 
been devised. A small magneto generator of the type used 
for electrical tac hometers is attached to the shaft of the 
alternator, and its k. u. y. is balanced against a few secondary 
cells through a sensitive moving-coil relay. Exact balance of 
E.M.F. for speed required is obtained either by rotating the 
brushes of the magneto by screw gear or by shunting the 
generator with a variable resistance. When the speed rises 
or falls the relay switches on one or other of two pairs of 
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Fig. 11.—SusMercep Caste FIELD DISTRIBUTION. 


electromagnets actuating a rocking arm which actuates a 
reversing switch in the armature circuit of a small motor, 
causing it to'run in one or other direction and to traverse the 
contact of a rheostat in the field circuit of the main rotary 
converter or driving motor. When the speed is correct and 
the rocking arm is horizontal, the armature of the small 
motor is short-circuited by two springs so that it pulls up 
suddenly preventing over-running, while if the supply 
voltage varies so greatly as to traverse the contact near to 
its limits, an electric bell is rung which calls attention 
to the need for adjustment. This device appears to control 
the frequency to within 0.1 or 0.2 per cent. of its nominal 
value, which is amply sufficient for the leader gear. 

It is easily possible to operate both the aural and visual 
systems of indication simultaneously on the same ship and 
with the same cable. For this purpose the cable is supplied 
from a high-frequency and a low-frequency alternator in series 
as shown in fig. 12. The inductance of the low-frequency 
machine is sufficient to choke down the high-frequency cur- 
rent almost completely, but by connecting a 2)-M.F.D. con- 
denser in series with the automatic signalling key across the 
armature of the low-frequency machine, the interrupted 
high-frequency supply can be maintained without affecting 
the low-frequency supply. It is, therefore, possible for ships 
to use either the aural or the visual indicating systems with 
the same cable, or to combine both indicating arrangements 
on the same ship without mutual interference. 

Acoustic methods may be emploved with great utility in 
conjunction with leader gear bv having a sounding device at 
the end of the leader cable, enabling the ship to steer towards 
the end of the cable from a distance of 10 miles or more. 

Although leader gear promises to be of great service for 
guiding ships into and along harbours, it is impossible to 
apply it generally for navigation in the open sea. Jt is de- 
sirable to have some means whereby a ship in a fog can easily 
ascertain or be given its position, and thus avoid dangers, 
or be guided towards a leader cable. This may be done by 
directional wireless. 

Another method is by means of submarine sound ranging, 
Tf a sudden impulse such as an explosion is produced at a 
given point the disturbance spreads out in all directions, and 

can be received. on three or more fixed hydrophones or shock 
receivers. If the explosion. takes place at the centre of a 
circle passing through them, the impulse should reach. all 
the receivers. simultaneously, but if it emanates from any 
other position it arrives at different times, and if these time 
differences can be accurately determined and the velocity of 
propagation is known, the position of the source can be 
calculated. This device, the introduction of which to marine 


service has been chiefly due to Prof. Bragg, and which has 
been developed by Capt. Boulding, has been of considerable 
service in the war for locating submarine explosions, apart 
from its well-known application for locating guns in land 
warfare; but it can obviously be equally applicable for locating 
ships if they drop depth charges or employ other methods 
such as the Thornton spark for producing strong submarine 
impulses. 

Probably the most promising method of location would be 
by means of simultaneous wireless and sound impulses sent 
out at intervals from a fixed station. If the ship were 
provided with a wireless equipment and a hydrophone, either 
or both of them being directional, the direction of the source 
would be easily deterininable, and its distance by the interval 
of time between the arrival of the two signals—nearly a mile 
for each second of interval. This may very likely prove to 
be far the most convenient and accurate method of location, 
and arrangements are being made for developing it.“ 

Improvements have been effected in the ordinary three- 
receiver sound-ranging method with the object of simplifying 
the observation and determination of the source. Up to the 
present the times of arrival have been obtained by means of 
hydrophones connected to separate strings of an Einthoven 
galvanometer, which involves a photographic record. Dr. 
A. B. Wood and Mr. Ford have greatly improved this process 
by their phonic chronometer, which en- 
ables the times to be read directly on 
dials to an accuracy of 1/1,000th second. 
The principle is analogous to that of the 
author's roller stroboseope, in which a 
wheel with stroboscopic slits rolls on a 
cone which is kept revolving at a con- 
stant speed by a phonic wheel motor 
actuated from a standard tuning-fork. 

In the phonic chronometer a vertical 
evlinder is maintained in rotation in the 
«une manner, and three small pivoted 
disks are arranged to be pressed in con- 
tact with it by ditfferentially-wound elec- 
tromagnets when the current through 
one winding is broken. | When the 
second cireuit is broken, the disk springs 
back from contact with the roller, and 
immediately touches against a brake 
which stops it instantly. The disks 
are provided with pointers registering 
the times of contact to 1/1,000th second, 
and with light gearing extending the 
total time to 10 seconds or more, 80 that 
the three time intervals can be directly 
read off on the three dials. Apart from its avlue for sound- 
ranging, this chronometer should have most valuable applica- 
tions for gunnery and general testing, as it is remarkably 
compact and reliable in comparison with any high- speed 
chronometer hitherto devised. 

Instead of ordinary microphones the hydrophones employed 
with this device have single-point contacts, which are broken 
by the arrival of the impulse, but which can be restored by 
the operator through the agency of a magnetising coil. Ex- 
tremely sensitive receivers of this type have been devised 
by Mr. Burnside, who employs a hollow silver-plated iron 
ball to make contact with a point on the diaphragm. The 
ball is arranged to have perfectly neutral buoyaney in a liquid 
inside the receiver case, so that it has no gravity control, and 
it is attracted into contact with the disk by a small coil. 
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By means of these devices the time intervals for sound 
ranging can be read from the phonie chronometer imme- 
diately the impulse is received; the calculation of the 
position of the source is very troublesome, but by the aid of 
this chronometer and a locator it will probably be possible to 
determine the position of a source within a minute after 
the arrival of the impulse. Corrections have to be applied 
for the temperature of the water, which considerably affects 
the velocity of propagation, but these can easily be made by 
curves correcting the time differences observed to a standard 
temperature hetare setting them on the scales of the locator. 

If a ship can locate its position in any weather, and guide 
itself to a harbour or through a channel in a fog, the only 
remaining danger is from obstacles such as icebergs, wrecks, 
and rocks. It appears probable that the echo methods of 
detection already described will eliminate this danger. Prob- 
ably the most reliable arrange ment will be a combination of 


‘Se enuie Simang and Safety at Sea," by Prof. J. 
July, F.R.S., Philosophical Magazine, July, 1918. 


2 * — - 


vel. 87. Ro. 3,235, SEPTEMBER 24, 1920.] THE 


ELECTRICAL REVIEW. 


411 


[4d 


an acoustic device such as the Fessenden oscillator or Wright- 
son syren with high-frequency searching equipment. 

Another device which may be of considerable service in 
navigation is the obtaining of soundings by echo methods 
from the bottom. This has already been carried out very 
successfully by M. Marti, who has obtained soundings in 
depths of from 60 to 160 metres to an accuracy of about a 
metre, from ships moving at speeds up to 10 knots, by the 
use of small explosive charges fired alongside the vessel. By 
this means valuable information about position may be 
obtained, and the approach to shoals or shores detected. 
The lecturer has recently devised a scheme for giving direct 
and continuous indication of the depth of water under a ship 
by a pointer indicator on the bridge. 

A great deal of work has been done on submarine and aerial 
signalling, both secret and otherwise, with the object of per- 
mitting ships to communicate with one another, and thus 
avoid collisions. One of these devices which may be men- 
tioned is the improved form of photophone invented by Dr. 
A. O. Rankine, and described before the Physical Society, 
in which a mirror is fixed on the lever of a phonograph 
diaphragm which forms an image of a bright illuminated 
grid on another similar grid. The amount of light trans- 
mitted varies with the vibration of the diaphragm, and is 
concentrated on a selenium cell at the distant station. Re- 
markably clear speech is obtained in this manner, and the 
device is easily adaptable to ordinary ship searchlights. 

If all the above devices prove as successful as they appear 
to promise, it seems probable that before long the last re- 
maining dangers will be eliminated from navigation, and that 
passages will be made without danger or delay in all weathers. 


(To be concluded.) 


ELECTRICITY IN THE GERMAN ARMY. 


By MAJOR T. RICIT, O. B. E. 


(Concluded from p ge 330) 


Sub- station and General High-pressure Accessories.—The ac- 
cessories used were in most cases of a simple character. The 
ordinary small sub-station was equipped with disconnecting 
links, tubular fuses, choking coils, and horn lightning arresters, 
no oil switch being used. In earlier stations French apparatus 
was used, although in a number of instances the copper blades 
of links were replaced by iron. In later sub-stations links, 
fuses, and other apparatus were largely made of iron or zinc 
alloy; in the latest type zinc alloy was used. Choking coils 
were made of iron; this conforms to a generally accepted 
civilian practice. 

Difficulty was apparently met with owing to the lack of 
glycerine to prevent the freezing of liquid resistances. At 
the time of the armistice efforts were beng made to avoid this 
by the use of dry carbon resistances, and alternatively the 
use of metallic resistance wire wound non-inductively and 
embedded in enamel. A few resistances were found with a 
metallic resistance wire wound with a shuttle through a textile 
webbing and immersed in oil. 

High-pressure busbars and connections for sub-stations were 


usually made of iron wire about 5 mm. in diameter, and to hah Insulafor 2 
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Fia. 12.—TransrorMer AND SWITCHING STATION NEAR LA BASSFR. 


take this wire a number of special insulators with special 
screwed cone connectors was found in Jeumont Dump. It 
might be noted that in the U.S.A. during the war, where 
current capacity allowed, iron pipe was largely used for high- 
pressure busbars, and owing to its rigidity and general con- 
venience this system is being continued. 

he corrugated or accordeon insulators seem to have been 
abandoned and replaced by cone-shaped insulators with one, 
two, or three rings under the cap. These were usually secured 
to sub-station ironwork by means of bolts screwed into plates 
cemented or plastered into the bases. Great care was taken 
in all sub-stations to earth the metallic bases of all fittings 
n apparutus. Earth plates were usually made of galvanised 

Sub-station Buildings.—The sub-stations used for the main 


H.T. Mains 


45,000-volt lines were in most cases arranged in existing build- 
ings, so as to avoid the attentions of aircraft—for instance, at 
Wasquehal, near Lille, in a bleach works; at Jeumont, in a 
cable works; at Lagnicourt, in a barn. The sub-stations at 
Lille and Jeumont were apparently intended as almost per- 
manent installations, as modern armoured concrete partitions 
and cubicles were used. Plain glass windows with holes in 
the centre were used on 45,000-volt circuits instead of inlet 
insulators. Several temporary wooden sub-stations for 30,000 
volts used for munition work were noted in the neighbour- 
hood of Aix-la-Chapelle, in Germany. The sub-stations used 
for systems at 5,000 to 90,000 volts were in most cases 
made of squared framing, rough forest boarding, and covered 
with bitumen paper. Inlet insulators, panes of glass, or 
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Fia. 13.—Sun-STATION ATTACHED 
TO l'ARMHOUSE. 


Fia, 14.—SUB-STATION AT 
A SAWMILL. 


rectangular openings were used as conductor inlets. Sub- 
Stations were frequently arranged on the roof or against the 
eaves of outhouses and farm buildings, or in the buildings 
of sawmills and depots. Channel iron was largely used when 
steel framing was necessary. Transformers were usually 
placed on wood floors without the use of concrete. Judging 
by the way in which transformer posts at 11,000 volts were 
placed in wooden cubicles in sawmills, the Starkstrom 
officers must have had confidence in the reliability of the 
apparatus they were using. 

Portable Transformer Stations.—In order to be able to 
supply light or power to mobile corps or divisional head- 
quarters, or to semi-mobile workshops, a number of portable 
transformer stations were used. The earliest of these were 
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Fra. 15.—Tyre or GERMAN TRANSFORMER STATION, 


of the type made by electrical manufacturers and used before 
the war in the Harz and other districts to run chaff cutters, 
thrashing machines, and other plant for farmers. The later 
types were Improvised locally out of lorries, vans, and farm 
wagons. Besides transformers, they were fitted with section 
links, fuses, low-pressure switches, fuses, and sometimes with 
lightning dischargers and choking coils. Some of the wagons 
were fitted with low-pressure, 3-phase motors. It is estimated 
that about 50 of these must have been used on the North- 
Western Front. 

Connection was made to high-pressure lines through pass- 
through or line insulators on the roofs, and bolted or spring 
clips. An earth plate and earth connection were used to pro- 
tect the apparatus. These transformer stations were used for 
voltages up t^ 15,000-16,000 volts and capacity of 2 to 30 
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K. v. A., and according to a prisoner, were very useful and 
successful. 


Fig. 16 shows an improvised transformer station of this 


Swilchgear.—The high-pressure switchgear used was to a 
large extent that requisitioned from the French. Several sets 
of 3-phase switchgear for 45,000-60,000 volts were found after 
the advance. The peculiarity of these, and of a number of 
22,000-volt switches lay in the fact that the solenoids and 
armatures operating the trip gear were placed on the switch 
insulators, and operated the trips through insulated rods, the 
adjusting mechanism being accessible and earthed. ‘This 
avoided the use of series-operating transformers. Information 
was received that somewhat similar switchgear had beer 
supplied by a German firm to Spain operating at 70,000-80,000 
volts shortly before the war. 

It is evident that efforts were made to reduce the apparatus 
required for high and low-pressure work to an absolute mini- 
mum, not merely to save expense and man power, but also 
to avoid complications, the necessity for extra-skilled operators, 
and the extra liability to accidents which sometimes accom- 
panies the excessive use of safety apparatus. 

Comparatively few instruments were found, and only very 
few of German war-time manufacture. 

The low-pressure motor starting and other switchgear used 
was very simple; practical no enclosed knife switches were 
used on 110/190-volt, 3-phase circuits, and a material quantity 
of the more complicated low-pressure apparatus requisitioned 
from the French and Belgians was kept in store and not used. 
A number of iron switehes were found, but some of these 
were in a rusty state. 

Appended to the report are translations of a number of 
German Army Orders, relating to procedure in general with 
regard to the use of electric power, precautions to avoid risk 
of shock or damage, restrictions on the use of electricity for 
lighting and power, &c., the specified electrical detachment 
being always referred to as the responsible authority on such 
matters. The routine to be observed in sub-stations, &c., 
is prescribed in minute detail, as well as the procedure in 
connection with the maintenance and repair of 45,000- and 


1 lines, and in bringing them into use after break- 
own. 


Regimental troops may not either at their own expense or 
by means of dismantling in the Army area provide themselves 
with such materials. The obtaining of building materials 
from home is expensive, and, owing to lack of raw materials, 
very limited. The greatest economy is therefore necessary. 
In this respect it is again remarked that especially on economic 
grounds, any wilful damage, such as taking away or dis- 
mantling, by troops must be rigidly suppressed. 

All electrical materials found in the Army area are placed 
at the disposal of the 6th Electric Power Battalion unless 
required by a higher authority. In this connection it is a 
inatter of indifference whether materials are in use or not. 
The 6th Electric Power Battahon alone decides whether a 
system is in use or not. The battalion is thoroughly acquainted 
with every system existing in the Army area. In this way 
the salvage of copper from electrical stations is, generally 
speaking, irapossible. Such salvage will usually be considered 
as pilfering, seeing that systems in the forward areas which 
cannot be kept running will be systematically salved by the 
6th Electric Power Battalion. 

The installation of à lamp will generally cost 90 marks; 
an electric motor 1,000 to 3,000 marks; an accumulator 90 to 
80 marks. Those services which ask for electric installations 
should consider these costa. | 

Installations with heavy current consumptions should be 
arranged near transformers. For isolated single installations 
with a high current consumption, the erection of an electrical 
System is no longer possible on account of the lack of raw 
material. . . . The 6th Electric Power Battalion has instruc- 
tions to remove lamps in excess of the above numbers. Should 
the battalion in the execution of such removal be in any 
way hindered, it has instructions to report the respective 
obstructor to Headquarters Staff. It should be understood 
that, at à time when the home market is suffering from lack 
of material and coal, no resistance should be offered to the 
battalion in these matters. 

The extent of power installations, as against light installa- 
tions, cannot be beforehand determined. The stock of 
machines is very limited, the demand at home so great that 
it is absolutely necessary to set free machines in occupied 
territory in order to send them home so that the homeland 


shall be in a position to continue deliveries, especially of 
A German document found at Sin-le-noble, dated November | " 
12th, 1917, and relating to electricity supply in the 6th Army, 
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Fia, 16.—PortTABLE ‘TRANSFORMER CABIN; 


contains many interesting items, of which a selection follows. 
It will be noted that everything connected with electro- 
technics is under the sole control of the electric power bat- 
talion :— 

All electrical arrangements of the 6th Army Will be installed 
and maintained by or placed under the supervision of the 
6th Electric Power Battalion (Abteilung). Geographical and 
not economical conditions determine the dependence of the 
battalion on the 6th Army. 

Camp Commandants are not entitled to undertake technical 
measures themselves, but should lend all assistance for. the 
carrying out of such measures. 

Malicious damage of H.T. systems occurs unfortunately very 
often. The offenders are almost without exception soldiers 
who are collecting and salving copper. These men scarcely 
ever bring to light copper which could otherwise have been 
lost to the Army, but destroy and rob systems which have 
been erected or put into working order for the benefit of 
the troops by the 6th Electric Power Battalion at considerable 
trouble and expense. By these occurrences, the troops are 
made to suffer very appreciably. In consequence of the lack 
of raw materials, destroyed systems cannot again be erected 
and consequently billets and occupied positions are without 
light; workshops, pumping stations, &c., without power. 
Verv often offenders are killed by the electric current. 

All building materials, machines, and apparatus necessary 
for erection of electric supply systems will be provided by 
the 6th Electric Power Battalion, either from dismantle- 
ments in the Army area or by purchase in the home market. 
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munitions, in sufficient quantities. It must, therefore, be 
assumed that no motor may be put into use without permis- 
sion of the 6th Electric Power Battalion. The greatest 
economy must be maintained in the distribution of motors. 
Existing installations must be utilised to their fullest capa- 
city, the actual working time of motors must be increased, 
and small installations combined together. The Army must, 
therefore, content itself with only the main units necessary 
for warfare. Home factories can deliver no more trans- 
formers. Each transformer must, therefore, be utilised to 
its fullest. capacity. 

Demands for erection. of electrical installations forwarded 
through other than the above channels will only cause delay, 
as such demands must eventually go through the hands of the 
Electrical Battalion. Troops: may not undertake work on 
their own account. 

In order to ensure safety of the whole installation, on 
account of the lack of materials, and to save coal, the use o 
electric heaters is prohibited. The Electric Power Battalion 
has the right to 1nake exceptions in very special cases. The 
connection of electric heaters to mains, without consent of 
the Electrie Power Battalion, will be severely punished. 

In the front line, where it is not possible to obtain con- 
nections to an overland central station, accumulator lighting, 
on a small scale, may be arranged. The 6th Electric Power 
Battalion runs its own accumulator factory. Here agam 
very little material is available. Accumulator lighting must 
therefore be confined to only the most important services, an 
to as narrow a fighting area as possible. 
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NEW ELECTRICAL DEVICES, 


FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices ond apparatus, whtoh will be published 
considered of sufficient interest, 


* Heatrae "' Electric Fires. 


A new line of electrie fires has just been developed by 
Messrs. EuEcrRiC Fires, IIrp., of King Street, Norwich, 
embodying many novel and interesting features. The heating 
element, which is normally loaded to 1,000 watts, consists of 
wire spirals supported only at intervals, as shown in fig. 1, 
by a series of separate porcelain insulators, in front of a 
highly polished metal reflector, so that, having no solid mass 
of material to heat up, it instantly glows red when switched 
on, and its effect is multiplied by the reflections of the hot 
spirals, not only in the element itself, but also in the adja- 
cent polished metal parts of the heater. The construction 


Fia. 2.—Ture '' 9) NRISE " HEATER. 
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Pig. 3.—Tng " Mentors III. HEATER. 


of the element is Ingenious and extremely simple, all the 
parts being locked in position but readily removable, and the 
user can easily renew the winding without fear of mishap, 
the terminals being designed on a new principle, so as to 
e self-centring without bushing the holes through which 
they pass. The complete element is practically unbreakable, 
even under violent usage, and can be replaced en bloc with 
the greatest ease. . f 
Equal attention has been given to the frames in which 
the elements are housed: we illustrate in fig. 2 the Sun 
rise heater with a single element, made of aluminium 
throughout, and weighing complete only 34 lb., so that it is 
portable in the highest degree. Tt will be noticed that the 
element is surrounded by polished surfaces, in each of which 


the glowing spitals are reflected, so that the maximum effect 
is produced, both in appearance and in the directing of the 
radiant heat towards the front, as we have personally verified. 
The clamping nuts are covered with neat aluminium slides, 
and the finish of the heater compares favourably with that 
of any that we have scen, British or foreign. Fig. 3, on the 
other hand, shows a cast-iron front, with sheet-steel body 
and trivet, which can be fitted either above or below the 
fire bars. This size takes 3,000 watts, and is fitted with three 
turn switches. Other sizes and patterns are made, with 
sheet metal fronts and aluminium reflectags, and loaded up 
to 4,000 watts, as well as a factory or cabin heater and a 
bowl fire. The handles are heat-insulated. All these fires 
are made in a new up-to-date factory on mass-production 
lines, with interchangeability of parts, and are guaranteed ; 
they constitute a real innovation, combining artistic merit 
with sound design. 


A Wireless Outfit for Small Vessels, 


Among the many products in the field of wireless telegraphy 
manufactured by Messrs. Siemens Bros. & Co., of Woolwich, 
is the cabinet type station illustrated in fig. 4. This is suit. 
able for installation in small vessels, yachts, &c., and the 
power required for charging the battery is about 300 watts, 
which can be taken from the ship's mains or supplied by a 
U.d-KW. petrol engine-driven D.C. generator. The 50-volt bat- 
tery for operating the transmitter is installed in the bottom 
left-hand compartment of the cabinet. The motor-generator 
consists of a D.c. motor driving a 500-cycle, 0.95-K w.' genera- 
tor. 'The excitation circuit consists of four specially insulated 
glass condensers, an inductance, and quenched spark gap. An 
aerial lengthening variometer is included permitting very ac- 
curate adjustment of the wave-length. An aural receiver with 
contact detector is employed. This receiver, which has a wave- 
range of from 200 to 2,000 metres, provides a wide range of 
variation of coupling, enabling very exact tuning to be ob- 
tained. A valve amplifier set can be fitted as an extra if 
required. The whole of this apparatus is included in a cabinet 
with hinged face, which can be completely closed when not 
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Fic. 4.— SHIP'S WIRELESS CABINET (OPEN). 


in use. The overall dimensions of the cabinet are approxi- 
mately as follows: Width, 5 ft.; depth (Open), 2 ft. 10 in.; 
depth (closed), 1 ft. 10 in.; height, 4 ft. 8 in. 


‘“ Apex Switch and Fuse Gear. 


We have recently received from Tae Sun ELEOrRICAL Co., 
LTD., 118, and 120, Charing Cross Road, W.C.9, details of 
some new switch fuse apparatus shortly to be placed upon 
the market. Fig. 5 illustrates the Apex " watertight iron- 
clad switch fuses. The construction of these switches em- 
bodies an entirely new principle resulting in a simple action 
for switching on and “of.” Each movement is of the 
quick break type. and is claimed to be entirely indepen- 
dent of the action of the operator. All contacts enter or leave 
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the clips at the same moment, reducing the possibility of 
arcing to a minimum. The switches are completely fool- 
proof, and it is impossible to put the switch in while the 
n is open or to open the cover while the switch is in the 


position. Care has been taken in the design to permit 


Fic. 5.— Arex " SwiTCH-FUSE. GEAR. 


speedy wiring and erection. This apparatus is being manu- 
factured in London, and the sole selling rights, apart from 
the company's sales, have been vested in Messrs. DRAKE 
AND GORHAM WHOLESALE, [/rp., 67, Long Acre, W.C. 2, THE 
FosrER ENGINEERING Co., Morden Road, Wimbledon, and 
Messrs. Downs & Davies, 1-3, Stanley Street, Liverpool. 


A Magnetic Drill. 


Among the products of Messrs. WHITE, Jacopy & Co., LTD., 
Balham Place, Camden Town, N.W.1, is the magnetic 


Fic. 6.— MAGNETIC DRILL. 


electric drill. shown in fig. 6. The tool embodies all the 
features of the firm's standard electric drills, but has in 
addition a powerful electro-magnet for holding the drill up 
to its work. No pressure lever or other fixtures are necessary, 
and a considerable saving in time is effected thereby. A link 
is supplied with the drill to enable it to be suspended if re- 
quired, as shown. 


Electrically-wonnd Clocks.—An article in L Industrie 
Electrique on the above subject describes a system due to Mr. 
M. Mayeur, in which the weight itself contains a small motor and 
gearing and climbs up the chain at intervals, the motor being 
s'arted and stopped through the agency of external contacte 
corresponding to its limits of position.— Technical Review, 


THE MACHINE-TOOL AND ENGINEERING 
EXHIBITION. 


(Continued from page 364.) 


Messrs. TANGYES, LTD. Birmingham, show in operation two 
electrically-driven machines. One is an axle-turning lathe, 
height of centres 12 in., which admits between centres 108 in., and 
on which both ends of a wheel axle may be machined simul- 
taneously. The other is a centring and ending machine, which 


Fig. 21.—MoTORB-DBIVEN GEAR PLANER. 


will admit an axle of 9 in. diameter and 114 in. in Jength, which 
should be of interest on account of ita high rate of production. 
Fig. 20 shows a Tangye heavy tramcar-wheel lathe, and the driving 
motor can be seen at the left-hand side of the illustration. 


Messrs. C. A. HUNTON & Sons, London, are exhibiting a novel 
form of shearing machine, which is claimed to be an improvement 
on other forms of hand-operated machines. The firm is also 
putting on the market a rail saw machine which will be known as 
the Limitax,“ and is showing for the first time a hack-saw 


— 


“ FoRTUNA" POWER Hack Saw. 


Fic. 22.— 


machine to cut 8 in. by 8 in., which embodies all the advantages 
and improvements of the well-known Fortuna 6in, by 6 in. saw 
that is fitted with & universal vice. and is illustrated in fig. 22. 
The net weight of this machine is ?80 1b., ita shipping weight being 
approximately 501 lb., and the dimensions of its packing-case 
approximaately 58 x 12 x 20 in. 
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Messrs, J. PARKINSON & Son, Shipley.—The well-known 
" Sunderland " system of gear-outting is a generating one using a 
rack-shaped cutter, which passes across the face of the wheel ina 
planing action, producing -teeth and spaces, and at the same time 
the blank or wheel being cut is rotated and the cutter advanced 
tangentially in unison, similarly to the rolling action of a rack and 
pinion. One cutter only is required for each pitch for any number 
of teeth required. The arrangement of the motor drive for a 
" Sunderland gear planer is shown in fig. 21, from which it will 
be seen that an angle bracket is fixed to machined seatings on the 
main casting, on which the motor is mounted. 


THE LEA RECORDER COo., LTD., Manchester, has on show a small 
size combined indicating, recording, and integrating water meter, 
with a maximum capacity of 30,000 lb. per hour, of the type 
generally installed for the purpose of measuring boiler feed water 
as an aid to fuel economy. Another device that is shown workirg 
is the Lea coal meter, illustrated in fig. 23. The meter is fitted to 


Fig. 23.—LEA COAL METER. 


a model stoker to show ita method of working, and when used in 
conjunction with a feed water meter, two sets of figures are con- 
stantly available, from which the all-important data in every boiler 
house, lb. of water evaporated per lb. of fuel burnt, can be 
determined. : 

The apparatus is designed to work with chain-grate stokers, and 
operates very much on the same lines as the well-known V-notch 
water recorders. Its action is based upon the theory that when 
coal is supplied to a furnace by meaus of a chain-grate stoker, the 
amount of fuel passing under the flre door may be regarded as & 
t ream with & constant width, but the depth and velocity of the 
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Fic. 24.—LEA CoAL METER. 


stream are subjeot to variation. The width of the stream is the 
width of the chain grate, the depth is the thickness of the fire, and 
the speed is the rate of travel of the chain grate. "Therefore, if 
w = width of stream in ft. ; T = thickness or depth in ft. ; and 
v = velocity of stream in ft. per hour; then 1 ob. ft. per 
hour = w X T X V = oross sectional area x v. It has 
been found by experience that under ordinary conditions of working 
the flow of coal under a fire door is, generally speaking, pro- 
portional to the thickness of the fire and to the velocity of the 
grate, and that the resulta are very consistent with what might be 
expected, theoretically. As w is constant, and T and v are the 
only variables, all that is required is some form of automatic 
integrating mechanism which will at all times take into account 
the two items T and v, and this is what the recorder does. As will 
be seen from fig. 24, the motion of the grate is transmitted by 
gearing to & spirally toothed drum, the pitch of the teeth of 
which is equal, or proportionate to, the maximum lift of the fire 
door, or the thickness of the fire H. A toothed counting wheel 
gearing with the spiral drum blow, and with a counting box above, 
is mounted on a rod directly connected with the fire-door ; as the 
latter is opened or closed, the counting wheel is moved to and fro 
aterally across the spiral drum, which causes the whee! to revolve, 
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more or leas, according to its lateral position. Assuming an 8-in. 
fire to be the maximum, with that thickness of fuel the counting 
wheel will engage with all the teeth of the drum; with a 4-in. 
fire the counting wheel will only engage with half of them, and 
if the fire-door is shut the counting wheel and drum will not 
engage at all. Therefore, it is claimed that for all variations in 
the thickness of the fire, or in the speed of the grate, the number 
of revolutions of the wheel will be proportional to the total cubic 
feet of coal that is passed, and by means of proper constants for 
the units shown on the counting dials, the total quantity can be 
determined closely. The apparatus occupies little space, as shown 
by fig. 23, it need not be attached to the boiler itself, is easily read, 
requires no skilléd attention, and the wearing parts are few. The 
makers give a guarantee of acouracy to within 5 per cent., and it 
is claimed that actual weighing is not more exact unless fine 
corrections are made according to the varying moisture content of 
the coal. One standard instrument serves for all boil«rs; the 
recording is in plain figures and is cumulative. The value of the 
unit is found by experiment, for example (the figures are fanciful), 
assume that a weighed or measured ton of coal is passed through 
in 97 revolutions of the counting wheel, then the total count for a 
day, week, &c., is divided by 97 to find the number of tons con- 
sumed by each boiler. The meter should prove extremely useful, 
in co-operation with other recording instruments, especially in 
checking the performances of individual boilers. 


THE WESTMINSTER TOOL AND ELECTRIC Co., London.—Although 
not a direct exhibitor, one of the,firm's “super” electric drills is 
on view on the extremely interesting stand of the SKEFKO BALL 
BEARING Co., LTD., as the firm's Mark I series of drills is fitted 
with these ball bearings throughout. The drills, which are in use 
in many British shipyards and general engineering works, are 
driven by powerful electric motors, and have proved very useful for 
such work as drilling, counter-sinking, reaming, &o., and on test, 
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Fig, 25.—“ WESTOOL " PORTABLE ELECTRIC DRILL. 


the following work has been easily performed with them. The 
No. 3A machine drills 2-in. holes in mild steel lj, in. deep in one 
minute, with an average current consumption of 3,000 watts. For 
the No. 2 drill the makers are using the same motor which they 
have fitted for the past five years to their old No. 3 pattern, so that 
the reserve of power is & praotical safeguard against burn-outs. 
The No. 1 drill is undoubtedly an extremely handy little tool ; it 
will drill j;;-in. holes in steel 276 in. deep per minute, with a 
current consumption of only 875 watts, a creditable performance 
The particular type of P. C. drill illustrated in figs, 25 and 26. 


Fid. 26.—" WESTOOL" D.C. DRILL. 


weighs only 60 lb. and all its parts are interchangeable ; it is 
fitted with a No. 3 Morse taper, will drill 1]-in. holes in steel, 
and expand tubes to 4 in. The gears are so arranged that by 
exchanging the two pinions, without alteration of wheel centres, 
two-speed ratios can be obtained—one the standard for ordinary 
drilling and reaming work at a speed of 160 R.P.M., and the other 
for tube expanding or tapping work at a speed of about 80 RB. P. u. 
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The feed screw in the No. 3, Mark I, 1920-pattern machine illustrated 
is placed in a separate chamber parallel to the field polea and 
armature. This arrangement enables the overall length of the 
drill to be reduced to 131 in., and the effective length of feed 
increased to Gin. ; it also permits an oval shape for the drill body, 
which renders it specially suited for corner drilling. The gear 
cage, top bonnet, and drill body are made of special alloy steel, 
giving the necessary mechanical strength to the tool. The 
armature core is made of iron stampings with former-wound 
double silk-covered wire coils. A shrouded fan is fitted at the 
lower end of the windings, which produces a strong draught of 
air not only round the windings, but also through the ventilating 
holes provided in the core stampings and commutator. Carbon 
brushes are used, mounted in spring holders fitted to an insulating 
plate secured to the body, leaving the top bonnet free to be 
removed without disturbing the brushes or their connections. The 
coils are foriner-wound, well taped and impregnated with insulat- 
ing varnish. The switch is of strong design and of the double- 
pole drum-contact type, with a quick make and break action and 
positive “on” and off positions complying with the Home Office 
requirements, The switch oan be supplied suitable for running in 
either direction if desired. The drills are made in various sizes, 
and each is supplied with a Morse taper socket, safety cable con- 
nector, and a length of C.M.A. " cab-tire cable containing an 
earth wire. > 

Messrs. H. BERRY & Co., LTD., Leeds.— Amongst the exhibits on 
this stand an electrically-driven furnace charger is on view, 
designed to push billets through a continuous furnace, and is shown 
complete with safety tappet arrangement. It is driven by a 
D-B.H.P. motor, has a 4-ft. stroke, and is capable of developing 
power up to 4 tons and feeding at the rate of 10 ft. per minute, 
Another exbibit is an hydraulic pressure-pump of the portable 
electrically-driven type, the drive being through worm gearing. 
The set is completely fitted as a self-contained unit for such 
purposes as boiler testing, &c. ] 

Messes. E. Brook, LTD., Huddersfield, have on view a range 
of A.c. motors wound for single, two and three-phase, and 
ranging in size from 1'5 to 100 H.P. The machines shown com- 
prise the following -—A 15-H.P., 415-volt, 50-cycle, 950-B. P. Ma. 
weather and drip-proof motor and a 50. P. pipe - ventilated 
machine having a fan internally connected with the rotor, suitable 
for use in chemical and very dusty works. The totally-enclosed 
1˙5-H. P., 950-R.P.M. '" Loom " motor shown, as its name indicates, is 
suitable for textile works, and is fitted with a belt cradle. A 
double helical reduction gear, ratio 6:1, is on view, fitted to a 
5-H.P. motor, and also a spur gear placed on top of a3-H.P. machine, 
The 10-H.P. vertical motor is suitable for driving hydro-extractors 
and the like, while the 60-H.P. low-speed one is of the ordinary 
protected type, but fitted with a third bearing, bedplate, and rope 
pulley. The firm's standard non-automatic starters are attached 
to the two small buffing machines shown, which have extended 
shafts at each end and are wound for aingle-phase, The stator of a 
100-H.P. motor is also exhibited, with its windings exposed to 
allow of examination. In the centre of the stator is placed a }-H.P. 
machine to show comparison. 


(To be concluded.) 


NEW PATENTS APPLIED FOR, 1920. 


(NOT YET PUBLISHED.) 


iled expressly for this journal by Messrs. SEFTON-JONES. O'DgiL AND 
uid e nd Chartered Patent Agents, 28, High Holborn, London, X. C. 1. 


25.444. “ Motor controllers." Cutler-Hammer Manufacturing Co. and 
Ipranic Electric Co. (Cutler-Hammer Manufacturing Co.). September 3rd. 

23,445. “ Rheostats.”” Cutler-Hammer Manufacturing Co. and Įgranice Elec- 
tric Co. (Cutler-Hammer Manufacturing Co.). September 3rd. 

95.446. '' Magnetos. Soc. Anon. la Miuncto Belge. September 3rd. (Bel- 
i September 3rd, 1919. 
po E Iunition N Soc, Anon. ke Magneto Belge. September 3rd. 
(Belgium, September 3rd, 1919.) 

25,451. System for controlling relays. for wireless high-speed. telegraphy, 
Kc.“ Siemens & Halske Akt. Ges. September 3rd. " : 

25.464. Automatic electric sub-station systems. | Metropalitan-Vicke rs 
Electrical Co. (Westinghouse Electric and Manufacturing Co.) and Westinghouse 
Electric and Manufacturing Co. September 3rd. 

25465. '' Polarised relay for controlling rotary converters. Metropolitan- 
Viekers Electrical Co. (Westinghouse bloc tric and Manufacturing Co.) and 
Westinghouse Electric and Manufacturing Co. September BH 

25.406. Time-limit relays for electrical supply systems, Metropolitan- 
Vickers Electrical Co. September 3rd. (U.S., September du 1919.) 

25.447, “ Number dials for automatic telephone systems,’ J. E. Collyer and 
E. A. Petithory and Siemens Bros. & Co. September 3rd. 

25,491. *' Electric batteries.“ II. Powell. September Ath. 

95,504. '* Telephone instruments.” J. H. T. Roberts. SERENE 4th. | 

95,534. .' Rheostats for arc lamps of kinematograph machines. H. W. 

aker. September sth. 
1 ae « Electric lamp fittings.” A. S. E. aud E ai 

- as od of fixing insulating rings on shafts. Sia aloes Venrout: 

V? False voorheen (W. Smit & Co.). September sth. 

25,545. " Electric regulating systems.” ; British Thomson-Houston Co. 
(General Electric Co.) and General Electric Co. September 4th. 


; qe tata: ^ EAS AES L AT RES : . 
35.532, © Eiectrie Hynung of motor-cars, &c. . W. Rickard) September 
4th. : : : E * 
25.57 u Providing high-frequency alternating currents, . II. avlor, 
cà). À 


September Rth. t. ` 
25.599. '' Trollæv-heads of electric trame ars, &. A. Harwood. September 


6th. 


05.693. “Insulators for supporting electricity conductor wires, telephone 
ae ae Kc.“ H. de S. Himmclstierna and R. II. Scott (Hinimel-tyerna). 


September 6th. 


; 8 . 5 poy ^ ere 
25.6214. Electromagnetic Wave -receming * stems. Ralo Communica. 


tion Co. and J. Seott-Tapgart. September 6th. 


25.627. “ Device for indicating interruptions in electric circuit," W. E. 
Bottom and M. H. Goldfarb. September 6th. 

25,650. ‘Electric transforming systems or devices.” 
September 6th. 

25.669. “ Sparking plugs." A. G. Brown. September 6th. 

223,079. *'* Field. magnets. for maynetoelectric machines, inductors, ignition 
apparatus, &c." — Philipps Akt.-Ges. September Gth. (Germany, September 
6th, 1919.) 

25,708. Dynamo-cleetric machines.“ 
und N. Pensabene. September 7th. 

25,719. „ Ventilation of dynamo-electric machines.“ A. B. Field and 
Metropolitan-Vickers Electrical. Co. September 7th. 

25.737. Means for magnifying changes in clectric currents.“ A. Orling. 
September 7th. 

25.746. Sparking plugs." C. Andreason, September 7th. 

25. 72. Starting polyphase, asynchronous electric motors.“ Akt. Ges. 
Brown, Boveri, et Cie. September 7th. Switzerland, September dth. 1919.) 
25,20. Eletric accumulitors;" W. II. B. Stevens. September Bth. 
25,833. Rlectric cooking appliances.” A. C. Hammonds and M. J. Wagg. 

September Bth. 

25.861. t Starting and lighting systems for motor vehicles.“ H. M. Ains- 
worth and Soc. Anon. des Anciens Etablissements Hotchkiss et Cie. Sep- 
tember 8th. 


25,72. Hattery charging switch.“ J. Atkins. September 8th, 

25.875. Commutators of Ford engines.“ I.. F. Lambert. September 8th. 

25. 87. Electrie granuphones.““ M. Moscly.. September 8th. 

25.889. Fuectrical. cutting machines.“ R. S. MacGregor and J. Wass, 
September 8th. 

25,916. Sparking plugs." F. W. Schroder. September 8th. 

25,956. “Telephone call meter carrier.“ II. B. Merton. September. 9th. 

25.950. Sparking plugs." 8. Remus. September Yth. 


H. B. Brooks, 


' ^ Electro-Dynamic Construction Co. 


25.962. Electric lamps for motor cars, &c."" II. Rottenburg. September 
9th. 

23,965. “Operating: electrodes of electric furnaces." J. A. Davey and 
Electio-Metals, Ltd. September 9th. 

23967. 8 Method of operating luminous clectric discharge lamps, Koe.“ 
E. Schaffer. September Wh. (Germany, September 9th, 1919.) 

25,977. “Electrolytic  rectiper cell.” J. Kremenezky (firm of). September 
Mh. (Austria, March l4th, 1918.) 

25,988. '' Magnetic separators.” C. Clarke. September 9th. 

26007. “ Method for generating electricity.” E. E. Dutt. September Mh. 
26,008, Method for conversion of latent heat into electricity by thermo- 
electrical apparatus.” E. E. Dutt. September 9th. 

265,035. '* Electric switches, Kc.“ Electrice Control. Ltd., and J. J. Fisher. 
September 10th. 

26,086, '* Electromagnetic apparatus. R. E. II. Carpenter and F. G. 
Creed and Creed & Co. September 10th, 

26,043. “ Mounting clips for electrical switehgear." W. J. Line and J. H. 
Tucker & Co. September 10th, 

26.044. Contacts for electrical switches.“ W. J. Line and J. H. Tucker 
and Co. September 10th. f 

26,057. “ Method for conversion of latent heut into electricity." E. E. 
Dutt. September 10th. 

25,060. © High-tension transformers." A. C., Gunstone. September 10th, 

20,004. “ Eflecting ignition and accelerating combustion in thermo-dyna- 
mical prime movers." 8. Ruzicka. September 10th. 

26,104. “ Electrolytic cells for production of chlorate of alkali metals." 
J. T. Barker and United Alkali Co. (Barker). September 10th. 

26,113. “ Electric ignition.” F. H. Richards. September 10th. 

26.117. Electric power transmission.” A. M. Tavlor., September lth. 

26.148. Control systems for electric motors.” S. Gowan and Metro 
politan-Vickers Electrical Co. and L. Miller. September llth. 


25.154. Magnetæœeleetrie machines.“ British Thomson-Houston Co. and 
A. P. Young. September llth. 


26.156. Apparatus for starting synchronised asynchronous motors." Com- 
pagnie Général Electrique. September llth. (France, September 20th, 1919.) 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1914. 

6.439, “Filaments for incandescent electric lamps and methods of making 
the same; British) Thomson-Houston Co. (General Electric Co.). March 
Mth, 1911. 

19:18. 

ABP. "Electrice switthes.”” A. II. F. Perl.“ October 24th, 1978. (Cognate 
application, 17.44, 18.) (149,701.) 

10.290. „ Ionic relays." W. H. Eccles and F. W. Jordan. June 21st, 1918. 
149.702.) 

20,746. C Electrical furnaces.” FILME. Fabrica Italiana Automobile 
Torino, December Mth, 1917. (121,480.) 


1919, 

ABU „ Electrical furnaces.” ELAT. Fabia Italiana Kaom 
Torino. November 2nd, 1918. (Addition to 121.485.) (134,810.) 

6.437. © High-tension insulators." R. M. Johnston. March 14th, 1919. 
(149,713.) 

11.2. Fluid pressure. brake apparatus," — British Thomson -Houston Co. 
(General Electric Co.). May 13th, 1919. 149.729.) 

12.153. Means for covering or costing electric conductors, wire, and the 
like with liquid or plastic materials. F. C. Cook. May ] fth, 1919. (149,736.) 

12,233. Tool for electric cable stripping." G. H. Scholes and E. A. 
Claremont. Maw Doth, 1919. 4730.) : 

13,020. „ Coibwinding mechanism." Igrane Electric Co. 
May 29th, 1919. (140,799) 

13.773. Telephone stems.“ Relay Automatic Telephone C. G. 
Brant, B. R. Johnson, and F. M. Ward. May. Anh. 1919. (139. A.) 
| as debi uii aph and 


and S, Wright. 


H. 


13.795. “ Insulators for overhead transmission dines such i 
telephone line wires’ E. X. Chantier. May shat, 1919. (14001) 


1920. 
465. *'' Engine starters.’ Eclipse Machine Co. a 
7417. © Electric muffle furnaces.” October. ISth, 1919. (Divided applica? 
tion. on L473. J. R. C. August, 4.83) 8 
7545. „ Eleetrie motor control? J. k. Tride. june 6th, 1419. (144,612) 
13.171. € E dbeetrieadls-epet ttal Uim enten aN LL hes! Ls J. Larsen, 
May 12:5, 1920. (110,903) 


August 2nd, 1919. (149.3082 
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A NEW ARMISTICE ? 


Wu suppose more has been written on the subject of in- 


. dustrial unrest during the last year or two than on any 


other. Whichever way the editor turns in his office or 
out of it he is met with books, pamphlets, or newspaper 
articles relating to it, the cost of printing and paper 
notwithstanding. And why? Because, we optimistically 
will say, men are legitimately in search of those better 
conditions of life for which we all long, and because, we 
pessimistically would add, they are prevented from at- 
taining those better conditions by the after effects of the 
costly war which spread the desire and determination 
to hasten the millennium. These are the legitimate 
causes of unrest. There are others, among them being 


the activities of a minority—a small minority, we be- 


lieve—of extremists and idealists, some of smooth and 
cultured speech, some of inflammatory oratory and 
coarse threatenings. Mr. Barnes last week rightly told 
such that they no more represented the democracy of 
the country than the Bedouin of the desert. But their 
influence has to be counteracted, and it has again and 
again been successfully met by men of the working class 


who have troubled themselves to study economic and 


industrial questions, and as a consequence advocate sane 


and safe measures of reconstruction rather than quack, 


or will-o’-the-wisp, remedies. They prefer to repair 
the house in which they live rather than to pull it 
down before the one they wish to take its place has 
even been designed. 

A contributor in this issue discusses the importance of 
propaganda, and in this connection we are reminded of 
the vast literature that has appeared and is still appear- 
ing on the industrial questions of the times, but which 
we fear fails to reach the eyes for which it is prepared. 

We have before us as we write, one more pamphlet 
which is thoroughly deserving of study by all engineers 
just now. It is an attempt by Mr. D. A. Bremner, 
Director of the British Engineers’ Association,* to 
diagnose the industrial unrest disease, to describe its 
symptoms and effects, and to set forth his own ideas re- 
garding suggested remedies. It will not meet with 
unanimous approval, but that is à merit rather than a 
defect, for the man who pleases everybody really utters 
little more than generalisations or sweet nothings. We 
commend the pamphlet to our readers’ attention, for it 
is brief, and being free from the verbiage that some 
reconstruction writers see fit to employ, it gets home 
with ideas that at any rate stimulate thought, and that 
is all to the good. 

Mr. Bremner, as a result of his diagnosis of the 
disease, finds it to be a morbid state of feeling, an 
affection of the mind, complicated by ignorance. A 
difficult case to deal with. The recovery will necessarily 
be slow, and the use of quack remedies may produce 
disastrous consequences. Industrial unrest, he holds, 
reason and a 
weakening of the sense of moral responsibility ; 
vet the treatment required is an appeal to reason, 
and that can only succeed if the mind be sufti- 
ciently trained and educated to respond. Let. it 
not be imagined that dissatisfaction with an exist- 
ing state of things is necessarily a disease. It may be 
a sign of health and vitality in the nation—an expres- 
sion of the will to progress. But it is possible that dis- 
satisfaction with a state of comparative well- -being may 
be destroved bv the fear of losing it; that contemptuous 
defiance of an under-estimated danger may be converted 


he Pathology of Industrial Unrest, with some special 
re fee rence to the Engineering Industry," by D. A, Bremner, 
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into a fearful prudence by the revelation of its real 
nature; and that disinclination to work may be over- 
come by love for one's dependents, or by the selfish fear 
of bodily privation. 

The writer puts before us in his pamphlet a number of 
measures which, if promptly and skilfully applied, he 
considers should help to restore the industrial world to a 
normal state of health. The education of all classes 
in the laws of industrial and national economies 
governing the material well-being of civilised communi- 
ties in general, and of our own peculiarly situated 
nation in particular, is one urgent matter, but we can- 
not look for immediate results in this direction. The 
pernicious teachings and propaganda of extremists, 
cranks, and revolutionists must be combated and coun- 
teracted. Causes of legitimate discontent should be 
voluntarily removed or mitigated. There should be a 
continuous appeal to all that is best in human nature 
to secure support for sane, practical reconstruction, and 
less publicity should be given to the passionate utter- 
ances of the agitator. Wholesome interests and healthy 
recreation should be provided which will induce us 
all to divert our attention from the perpetual study of 
the anatomy of discontent, and so we will write no more 
pamphlets on the subject. 

Mr. Bremner regards the organisation of the em- 
ployers today as being contemptible in comparison 
with that of labour, and he calls for organisation in 
large groups, or as one great'body, for planning and 
conducting a common defensive campaign. Presumably 
the B.E.A., the B.E.A.M.A., the F.B.I., and all the 
other organisations are inadequate or unsuited to the 
purpose that he has in view. He advocates the negotia- 
tion of a general industrial armistice, whereby condi- 
tions could be stabilised for at least twelve months, so 
that employers and employed might be able to concen- 
trate their energies on obtaining increased production 
which alone can save the country from economic disaster 
and the working classes from unemployment, suffering, 
and privation. He holds also that the presentation by 
the employers of a convincing case for capitalism, and 
of reconstructive proposals based on facts and figures, 
has long been overdue. ‘‘ Sooner or later sane counsels 
will prevail, and genuine reconstruction begin in one 
or other of the great manufacturing countries. The first 
to recover its stability and regain its power of progres- 
sion will be the fortunate one for which the future will 
hold promise and fulfilment.”’ ö 

An industrial armistice was called for shortly after 
the other armistice was signed. We can hardly say 
that we have had it—possibly history will prove that 
it was better to let the steam off as we have been 
doing. We have been getting through gradually, and 
possibly every awkward position negotiated, without 
serious sacrifice of principle, means progress made 
toward settlement. Sooner or later we shall settle down 
to reasonable progress, and let us hope, prosperity. We 
might do far worse than arrange an industrial armis- 
tice now, to date from two years after the signing of that 
other armistice. 

Why not, as we stand again at that hour in November, 
silently remembering those who laid down their lives 
for us, resolve before Heaven that we will sheathe the 
sword of the industrial and class warfare for one vear, 
and endeavour in the better atmosphere that would 
result to settle matters justly and amicably for the 
common good of all? 


THE question of tramway studies in 
some European countries in the summer 
of 1920 was the subject of a paper read 
by Mr. Einar Hultman, of Malmo, before 
the annual Conference of the Swedish Tramways Asso- 
ciation, which has just been held in Stockholm. The 
author, who recently paid visits to Holland, Belgium, 
France, Switzerland, and Germany, stated that the tramway 
companies and other tramway authorities in nearly all the 


Tramways In 
European 
Countries. 


towns in these countries had begun to think about making 
alterations in the systems of fares, in order to render the 
tramways more economically supporting, as the financial 
results almost everywhere represented *'poor business.” 
He was of opinion that, with the present system under 
which the conductor went about the car to collect fares, 
and with the continuance of transfer tickets, it would be 
very risky to increase the size of the cars (single deckers) 
to any extent. It was already frequently difficult for 
conductors to collect all the fares, and, therefore, only a 
simplification -of the ticket system would be able 
to render it possible for the size of the cars to 
be increased. In the meantime, the conditions were 
such that the fares could not be raised at the same rate as 
the advance in the coat of living, without bringing about a 
decrease in the traffic, which might have fatal results. It 
had been found in different countries that the basis fares 
were appreciably below the cost of living. As a conse- 
quence, the tramways, which had to pay their personnel full 
compensation to meet the increased cost of living, and had 
also to follow the high prices in the matter of all expenses, 
could not reckon on getting their receipts on a level with 
the working expenses. Simplification would take place if 
the conductor could collect the fares of 70 passengers 
instead of 40, which could also be done by a “stationary ” 
conductor, by the adoption of uniform fares and the booking 
system, and by the co-operation of the community to the 
largest possible extent. 


THE plea made in the Presidential 
Address to Section B (Chemistry) of the 
British Association this year, that 
industrial undertakings should subscribe more liberally 
towards pure research in their particular branches of 
industry, is one which deserves attention from more than 
one aspect in all industries. The argument put forward in 
appealing for this financial support for pure research is 
always based on the incontrovertible fact that it is upon 
the work of pure science workers that most of our great 
industries have been founded. Therefore, industry as a 
whole should support scientific research as distinct from 
industria] research. Probably the most striking case in 
point of an industry being founded upon the work of a 
scientific man who, at the time, had no anticipations of the 
kind, exists in the electrical industry, and it is often quoted, 
i.e., Faraday’s discovery of electromagnetic induction, which, 
of course, led to the dynamo and all that followed from 
that practical invention later. The position of scientific 
research in this country at the present moment is none too 
happy despite the importance of it as revealed by the war. 
Indeed, in this, as in many other directions, most of the 
good intentions engendered by war conditions have had the 
bad habit of being forgotten now that the war is over, and, 
be it fairly added, the minds of our industrial men are 
harassed by conditions directly affecting their future, which 
were not contemplated, say, two years ago. It was partly 
because scientific research as carried out in our universities 
and other places, apart from works research with an 
immediate commercial object in view, was 80 badly 
supported that the Department of Scientific and Industrial 
Research was established. That body, as we know, has 
provided, and still provides, a certain amount of money 
for scientific research, but for the most part those pieces 
of scientific research work which it finances, have a 
reasonably definite object in view in the commercial sense, 
although the results would be of general application. On 
the other hand the Department has financed in a generous 
manner, on the £1 for £1 basis, the industrial research 
organisations which have been formed; indeed, it is 
complained by the pure-research people that the tendency 
is all towards assisting industrial research to the disadvan- 
tage of scientific research. However that may be, it would 
appear that the demand for funds for scientific research 
is none the less urgent, notwithstanding the existence 
and the assistance of the Department of Scientific 
and Industria] Research, and our universities, which are 
necessarily most concerned, find themselves compelled to 
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appeal to industry for help. As an abstract proposition, it 
is undeniably the duty of industry to “sapport scientific 
research in every possible way. Most industries are now 
conducted by men who are fally conversant with the manner 
in which technical progress and prosperity follow upon 
scientific achievement, and for that reason there is some hope 
that the position will be viewed in the right perspective. 
At the same time, whatever excuses industry may have had to 
offer for its lack of support to research in pre-war days, the 
fact now is that conditions have changed in a manner not 
anticipated by the majority, and it would not be surprising 
if a certain amount of callousness were to make iteelf 
evident with regard to financial assistance to anything from 
which a hard-headed business man could not see an almost 
immediate, or, at any rate, a direct return. Heavy taxation, 
high cost of materials, and high cost of, and trouble with, 
labour, have left most business men in no mood to regard 
this question of scientific research—and many other similar 
matters—in the same light as under normal conditions. 

Scientific research is a wide term, and one not easy to cir- 
cumscribe in ita scope. The recent example of a large firm of 
chemical manufacturers in voting £100,000 for pure scientific 
research has been quoted several times in this connection, 
and it is one which might well be followed by other wealthy 
companies, but the one difficulty those who are most con- 
cerned with scientific research will always be up against, is 
that no limit can be set to the amount they require. They 
are, of course, pre to snatch up any crumbs which may 
fall their way in the shape of subscriptions, and, as a general 
proposition, we agree that industrial firms might well spare 
a little in this direction, although they will, no doubt, at 
the same time be subscribing to the funds of their particular 
industrial research association. 


THE Electricity Commissioners have 
now before them many applications for 
sanction to increase the statutory maximum 
prices laid down in Provisional Orders. 

The applicants have been required to furnish pretty full 
statements of accounts, both of capital and revenue, so that 
the Commissioners evidently mean to take the correct 
course of forming their decisions on a basis that will give a 
reasonable rate of profit to the undertakers. Byt whether 
the result will be satisfactory depends upon what views 
the Commissioners take of a reasonable rate.“ 

Following upon interviews between the Commissioners 
and the representatives of certain undertakers, an impres- 
sion has got about that the Commissioners have adopted as 
a standard a dividend of 5 per cent. and a depreciation rate 
of a similar amount as adequate. This impression is 
causing a feeling akin to dismay on the part of supply 
companies, especially those to whom the lighting load is 
still the predominant portion of their business. 

These companies, like most supply undertakers, are faced 
with demands from new consumers, involving new capital 
expenditure for plant, mains, and services. How is capital 
to be found now for a business in which the divisible profits 
are limited to 5 per cent. ? 

Government securities can be bought to-day, redeem- 
able in a few years, which give an equated yield of 64 per 
cent. throughout, including the difference between the market 
price and the redemption rate. Industrial concerns, too, 
are offering preferred securities yielding 8 per cent. What 
chance is there for an electricity supply concern to attract 
capital at 5 per cent. ? 

Supply companies cannot possibly go forward with their 
schemes of extension while they remain under this apprehen- 
sion. The stagnation forced upon them during the last 
few years must continue. 

It has to be said that this view of the Commissioners as 
to allowable rates of profit, whilst at the moment it relates 
to the maximum price question, and, therefore, mainly to 
the lighting load, is likely to have wider extension in the 
future. Under the Electricity Supply Act of 1919, and 
such amendment as it may receive in the immediate future, 
the Electricity Commissioners will be the eventual arbiters 
of supply prices generally forevery purpose. Obviously, the 
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“cheap and abundant" supply which it is their duty to 


develop cannot be given unless the market rate of capital 


can be promised by the undertakers. This is true for 


every class of undertaker—municipal, company, or joint 


authority. 
It seems highly desirable that the Commissioners should 
relieve the apprehensions which have been raised by a 
declaration that it is their policy in dealing with prices to 
allow for all capital a rate of return equivalent to that which 
rules in the market for similar investments. Otherwise the 
essential flow of capital into the industry will inevitably 
dried up at its source. 


ACCORDING to the law of December 
31st, 1919, concerning the socialisation of 
the electricity supply industry, a Bill has 
to be prepared for the genera] regulation 
of the industry, and to be enacted by the beginning of April 
next year. Reports on the suggested regulations have 
been made by representatives of the State electricity 
industry, the municipal electricity departments, and the 
private supply companies at the first sitting, which has just 
been held at Berlin, of the Advisory Council set up under 
the law of last December. The meeting was convened by 
the Minister of Finance, and after the reports had been dis- 
cussed, a committee was appointed to advise the Minister in 
connection with the impending legislative labours. It is pro- 
posed to submit the Bill for the consideration of the Federal 
Council of Economy (Industrial Parliament) in the present 
year, 80 as to permit of its being laid before the Reichstag at 
the beginning of 1921. 

There are no indications at present as to the possible form 
the proposed regulations will assume. In the meantime, the 
opinion is growing in industrial circles that it will be 
impossible at any time to separate undertakings which are 
economically dependent upon one another, as for instance, 
collieries which are associated with iron and steel works, 
and that therefore socialisation of these particular coal 
mines is entirely out of the question. The same argument 
is now put forward with regard to those electricity supply 
works which are closely connected with pit coal or lignite 
mines. A typical instance has arisen in respect of the 
Rhenish- Westphalian Electricity Works Co., and the Rodder 
Lignite Mining Co. The former supplies a very large 
district from its generating stations, and an insignificant 
part of its share capital of 60,000,000 marks is held by 
local authorities; funded loans amount to 383,000,000 
marks, and credita granted by local authorities reach a 
further sum of 78,000,000 marks. On the other hand, the 
mining undertaking, which has an ordinary share capital of 
45,000,000 marks, is one of the largest and richest lignite 
producing concerns in the country, and on the site of its 
Vereinigte Ville mine the electricity supply company years 
ago erected the Goldenberg generating station, which is the 
company’s largest works, and is said to be the largest 
generating station in the West of Europe. 

The idea has now occurred to the directors of the 
two companies that the interests of suppliers of lignite 
and consumers of this fuel would be best served by the 
establishment of a working community between the two 
undertakings, a8 & preliminary step towards eventual amal- 
gamation. At least, this is the official version given out, 
but the real reason lies in an attempt to prevent the social- 
isation either of the electricity undertaking or the lignite 
coal fields in question. As the two concerns stand at present, 
they are practically inseparable, but it is desired to render 
the relationship still more intimate by the electricity supply 
company taking over the management of the mines, 
guaranteeing the latter a dividend at the rate of 24 per 
cent. per annum for 10 years, and having the right of entire 
absorption of the mines at the end of this period at a purchase 
price of 600 per cent. In fact, without spending or risking 
a paper mark for 10 years one of the most prosperous lignite 
undertakings in Germany is to be handed over to a supply 
company which is controlled by the Stinnes group of pit 
coal producers, provided, of course, that the shareholders in 
the lignite company accept the proposal. 
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f THE POWER OF PROPAGANDA. 


By “FEMINA” 


On November 11th, 1918, the world was awakened from 
the hideous nightmare of war to a beautiful dream of 
peace, which perhaps lasted out the fateful year 1918. 
Then, like a dissolving view, it began to fade, and 
gradually gave place to a second nightmare—that 
darkest hour before the dawn. We begin to wonder 
whether we that have seen the war through are to behold 
the true dawn of peace, and to ask ourselves whether 
it is possible to create a desire for world-peace of the 
same burning intensity as that desire for world-power 
that has over and over again in the world’s history 
taken possession of ambitious monarchs and their 
people. Surely there should be a will to peace as 
well as a will to power.” Ibsen, in The Master 
Builder," asks: ‘‘ Don’t you agree with me . . . that 
there exist special chosen people who have been endowed 
with the power and faculty of desiring a thing, craving 
for a thing, and willing a thing so persistently and 
so inexorably that at last it has to happen?’’ We do 
agree with him, for we know that men of this type 
brought about the Great War, and also that men of 
this type won the victory. 
the dawn of a true peace, we must find peacemakers 
endowed with this power and faculty. The true peace- 
maker must be something more than a reoonciler of 
contending parties, although reconciliation must be the 
first step. He must be a preventer of strife, and a 
creator and maintainer of a peaceful atmosphere. He 
has no easy problem to solve, but, as Campbell-Ban- 
nerman used to say: ‘‘A way will be found,’’ given 
the right men and the right methods. 

One of these methods that has as yet received far 
too little attention is the skilful use of propaganda. 
In this matter, as usual, ‘‘ the children of the world 
are wiser in their generation than the children of light.’’ 
One good result of the Great War is that it has taught 
the world the value and the power of propaganda. But 
cur enemies realised this value and power long before 
we did, and used it to our disadvantage until Lord 
Northcliffe took our own propaganda in hand, and 
raised it to the level of a fine art. 

In matters concerning the domestic policy of this 
country Labour has made far more use of this weapon 
than capitalists and employers. Surely it is time that 
the ‘‘ hated bourgeois °’ and the ''loathly capitalist "' 
began to use this wisdom of the serpent in self-defence, 
to counteract the revolutionary and Bolshevist propa- 
ganda that is spreading over the community like an 
evil germ. In this work every man and every woman 
can take part, for every human being has a sphere of 
influence, the extent of which depends on the character 
and personality of the individual. But, generally 
speaking, this influence is exercised unconsciously, and 
has yet to be stirred to the glow of enthusiasm and the 
white heat of fervour. | 

Propaganda work opens out a new field of activity 
for writers and artists of all types, and especially for 
those who, while possessing undoubted talent, have not 
yet succeeded in getting their work accepted. News- 
papers and other periodicals must necessarily be limited 
in number, and most of these have already their regular 
contributors; but there is endless scope and endless 
variety for the efforts of the propagandist. 

There is no reason why propaganda in some form 
or other should not reach even the most out-of-the-way 
cottage in the country. To be effective it must. like 
religion, be made ‘‘all things to all men." No one 
should say to-day: ‘ Politics and industrial questions 
do not interest nme," for they are of vital importance 
to every household in the kingdom. There is already 
plenty of literature for the intellectual man, the man 
interested in politics and industry, and the newspaper 
reader. What is most wanted is propaganda of a 


lf we are ever to witness. 


lighter kind for the people who cannot be classed under 
any of these heads. 

In the section of the Times History of the World 
that deals with British Propaganda in Enemy Coun- 
tries, the secret of the success that attended this work 
is disclosed in one brief paragraph, in which it is 


. shown that this success depended mainly on the close 


observance of two great principles: —(1) that pro- 
paganda . . . . should form opinion without opinion 
realising that it is so being formed "' ; (2) ** to tell... 
the plain truth, without suggestio falsi or ‘ deft’ inter- 
pretation.“ We shall do well to keep these two maxims 
in mind for observance both in our own country and 
ubroad. To these two principles, I would add the 
exclusion of anything vindictive, offensive, or vulgar. 
We are hoping to influence friends and fellow-country- 
men. 

The success of the Woman's Movement affords a strik- 
ing instance of the power of propaganda of the right 
kind, for it prevailed notwithstanding the opposition 
of the Press. With certain exceptions, which women 
will always remember with gratitude, the attitude of 
the newspaper Press was mainly hostile until the out- 
break of the war, when a change of policy became ex- 
pedient. Leading dailies either practically ignored 
the movement or opened their columns to hostile pro- 
paganda of the kind that I have deprecated, thereby 
greatly increasing the fierceness and bitterness of the 
controversy. 

There is more scope for variety in propaganda work 
of the lighter, more popular kind, than in that of the 
heavier, more serious type; but as yet much more effort 
has been made in the latter direction than the former. 
There have been lately several instances of well-chosen, 
well-written, and well-timed newspaper work. But 
literature of this type scarcely touches industrial dis- 
tricts, which are simply flooded with revolutionary pro- 
paganda for which there is no antidote. It is not too 
late to find one, but it soon may be, if we do not awaken 
to the natjonal peril. As in the war, we shall perhaps 
do well to follow the enemy's example—with a difference. 
To begin with, we must make a study, as Labour leaders 
have done, of the art of persuasion. The word ‘‘ rhe- 
toric is to-day regarded with sone suspicion, being 
not infrequently defined as ‘‘hot air." Yet there 
is no reason why this art should not be used for the 
cause of truth, as well as for throwing dust in people’s 
eyes, and guining assent to fallacies, half-truths, false 
assumptions, and sentimentalities. 

Among the most useful media for propaganda of the 
lighter type may be mentioned the leaflet, the pamphlet, 
the novel, or short story with a purpose, the film, the 
play. the poster, the cartoon, the advertisement, 
and last, but certainly not least, propaganda for 
children. In all these forms we shall do well to remem- 
ber Lord Northcliffe’s advice to endeavour to ‘‘ form 
opinion without opinion realising that it is so being 
formed." Lecturing, sermonising, and ‘talking 
down will not do, especially if it is hoped to influence 
working women who, considering their great importance 
in industry, have been far too much neglected by the 
propagandist. Amongst working women we must cer- 
tainly include the working man’s wife, for, according 
to Sir Robert Hadfield, these wives are easily the most 
hard-worked class of the community.’? Upon them 
the men's efficiency as working men largely depends, 
and it is they and their children who suffer most during 
a strike. It must be brought home to them that they 
have the right to vote on any matter that vitally con- 
cerns them and their children. Women of this class 
would probably have a very slight chance of defeating 
Sir Oracle in argument, but thev could at least offer 
fierce opposition to a strike that can only bring misery 
to them and their children. 

Propaganda in the leaflet form should be brief, con- 
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cise, and convincing, and should have arresting titles 
and sub-titles, calculated to attract attention at once. 
In industrial districts there are illuminating ‘‘ inci- 
dents ’’ happening every day that might with advantage 
be used as object lessons, names, of course, being 
omitted. Also it might be worth while to turn a power- 
ful searchlight on to some of the catchwords and phrases 
80 beloved by our agitators. Every large employer of 
labour should have, not only a 
ment, but a ‘‘ propaganda " department. 

The importance of propaganda for children has been 
emphasised by the recent miners’ ballot. We cannot 
blame the young and irresponsible pit-boys, for they 
have probably never been taught to take work seriously. 
The people to blame are those who solicited their votes, 
and were prepared to act upon them. In this matter 


'* publicity " depart- : 


of juvenile propaganda Labour has forestalled us, as 
usual. Several years ago there was a great outcry 
against Socialist Sunday schools. But would it not 
have been more to the purpose if we had set our own 
house in order, and made a better use of the opportuni- 
ties afforded by State-controlled schools and Sunday 
schools? A character in Mr. Wells's book Joan and 
Peter says: Give me the schools of the world, and 
I will make a millennium in half a century.” 

The British public can always be depended upon to 
show pluck and endurance in times of stress, but until 
now the kind of propaganda that might have prevented 
these crises has been wanting. Every man and every 
woman can help to ‘‘ scatter the good seed o'er the 
land." The fields are ready, but the enemy has been 
verv busy sowing tares. 


THE FUNCTION OF THE EARTH IN THE TRANSMISSION OF ELECTRICITY. 


By CHARLES E. SNELL. 


THE experiments which are being carried out under the 
direction of Major-General Squier (United States 
Army) with what is termed a system of open circuit 
‘‘ wired wireless," brings into prominence the question 
of the function of the earth in those systems which 
make use of earth plates. 

As it is probable that it will become necessary at no 
distant date to revise, if not abandon, many of the 
present ideas relating to the function of the earth con- 
nection, it is proposed to bring to notice the results 
of the experimental work done by the author, because 
it would seem that the method of attacking the problem 
which will be described is capable of affording a more 
scientific basis for the explanation of the results ob- 
tained in practice. 

With a view to rendering the appreciation of the 
latter portion of this article relatively easy, an outline 
of the salient features of the subject will be given, ar- 
ranged in the order best suited to the circumstances, 
that is to say, irrespective of the chronological sequence 
of discovery. Before passing on, however, a pause may 
be made to acknowledge, in a general sense, the debt we 
owe to those early workers in the field of electrical science 
from whom we have gained so much, and to whom, in 
too many instances, so little was gfven. Fortunately 
for us, and perhaps even for them, their studies were 
not on a commercial basis, and they were content, there- 
fore, to seek patiently for results with neither the desire 
nor the need to invoke the aid of the lay Press in adver- 
tising their accomplishments; & course followed much 
too frequently in these days, and often with such haste 
that the advertisement precedes the result. 

In land line telegraphic practice, the earth connection 
principle is used to replace one of the two conductors 
which would otherwise be necessary, and the effects of 
this arrangement are a saving of wire and economy of 
battery power; the latter being due to the fact that 
with what is termed a good connection to earth 
the only resistance required to be taken into account 
is that of the one line wire and the associated apparatus. 

The history of this remarkable discovery is obscure, 
but it can be reasonably assumed that it dates back a 
considerable number of years—the year 1838 has been 
mentioned—and it is an indication of the difficulties 
surrounding the subject, that the present explanations 
cannot be regarded as satisfactory. 

It is usual to assume, when dealing with instances 
similar to that of land-line working, that one of the 
two following ideas suffices to explain the function 
of the earth connection, viz.:— 

(a) The earth return may be regarded as a perfect path 
having no resistance. The actual current is not to be con- 
sidered as traversing the earth between the two points, but 
the earth should be regarded as a vast reservoir of electricity. 


On this basis the supposed action of an earth return circuit 
may be expressed in the terms of this analogy :—Assume a 


long line of pipe, filled with water, with both ends dipping 


into the sea, and subjected to the influence of a rotary pump. 
With the pump at work, water is picked up from the seu 
at one end and discharged back again at the other. Let the 
rate be one gallon a minute. Every minute then sees one 
gallon of water picked up at one end of the pipe, and a 
precisely equal quantity discharged at the other. Water 
momentarily accumulates in the sea at one end, and its 
quantity is reduced at the other. The adjustment is one of 
general level between the two places, and it is, therefore, 
not a case of an identical gallon-a-minute stream going back 
through the sea in the same form that it passed through 
the pipe. So with an electric circuit; at one end electricity 
is continually passed into the earth, ‘and at the other con- 
tinually passes out in exactly equal quantities, the adjustment 
being one of level merely between the two ends of the 
circuit. 

(b) The earth forms a path of practically no resistance, on 
account of the vast volume of material between the two 
plates. In this case the assumption is that the current actu- 
ally traverses the earth. 


A little reflection -will show that both the ideas can- 
not be correct at one and the same time. Further, the 
analogy is defective in the first case, and none is given 
in the second. Yet they possess the merit of having 
satisfied all practical requirements, and there is no 
occasion to labour the point regarding their defects. 


Comment is made only for the purpose of indicating the 


position from a scientific point of view. 

Cable telegraphy does not appear to have any special 
idea of its own, so presumably it relies on one of the 
ideas just mentioned. 

Take now the case of telephony. Modern telephone 
practice makes use of metallic circuits for the reason 
that such lines, if properly erected, are free from the 
serious defects peculiar to single or earthed-circuit lines. 
This suggests that the earth connection has here a 
different effect from what it has in telegraphy, and this 
is due to the type of current used in telephony, and to 
the sensitivity of the telephone apparatus. 

With the advent of radio-telegraphy, the function of 
the earth took on a new aspect, and the technical litera- 
ture devoted specially to this subject, generally puts the 
ease more or less in this way, viz. : — 

The original open oscillator of Hertz did not employ 
the surface of the earth to form one plate of the circuit, 
his oscillator being of the linear or“ dumb-bell "' type. 
When, however, an earthed oscillator is employed as a 
radiator, the electrical properties become of great im- 
portance. It is then assumed that the depth to which 
the high-frequency currents penetrate into the substance 
of the ground is not very great, so that it is necessary 
to deal with the conductivity or other properties of the 
upper layers only. The effective resistance of the earth 
is, therefore, greater than that of an ''earth return“ 
for any low-frequency or direct-current system.  Fur- 
ther, if the land contains iron ores or other magnetic 
material, the depth of penetration is enormously de- 
creased, so that the effective resistance rises very largely. 


It is pointed. out that the actual function of the earth 
in the propagation of the waves is a much debated 
„point, especially as regards the difference, if any, in 
the case of conduetively earthed and balanced aerials. 
It is stated. that. it is not clear how much of the guid- 
ing." effect, whereby waves are propagated round the 
curvature of the earth, is to be attributed to reflection 
‘from the upper layer of condueting air, and how much 
to the gliding action by which the bases of the waves 
are conceived to be attached to, and guided by, the 
conducting surface of the earth. 

Now earth current“ telegraphy is practically the 
opposite of radio-telegraphy, so that the following ex- 
planation of this action forms a contrast. It was given 
in an article appearing.in the Royal Engineers' Journal 
for January, 1920, by Capt. L. C. Carus-Wilson :— 

If an electric current is sent into the earth at one point 
and leaves it at another it travels from one point to another 
not in a straight line, but along a series of curved paths. 
If the two free ends of the two wires attached to a receiving 
instrument aré inserted into the earth at some distance fram 
each other, and not far from the earth current just mentioned, 
they will have a difference of potential, and a current will 
flow through the receiving instrument. If it is a telephone 
current, which flows through the earth, and if the receiving 
instrument is a telephone, then in the latter may be heard the 
message picked up from the eart 

It will be seen that the od ideas which have been 
quoted are very dissimilar, and have a particular, 
rather than a general, bearing on the essential point 
at issue. 

To complete the case it only remains to add that the 
principle of the experiments made by Major-Gen. Squier 
is stated to be the transmission of electric waves not 
through a conductor, but alongside it, d.e., the waves 
are guided by the conductor. 

Telegraph practice, both land and cable, is firmly 
established in its claim to regard the earth return as 
representing a path of zero resistance, since actual con- 

ductivity measurements on lines of varying lengths give 

results in such close agreement with this principle, as 
to amount to confirmation. These circuits, therefore, 
have all the appearance of behaving almost exactly 
slinilarly to circuits made up of two wires with one 
half of the resistance, and the electrical efficiency of the 
earth return method is in accord with this condition. 

In telephone practice the case is complicated by the 
fact that the current is variable in frequency and am- 
plitude, and is subject to distortion and alteration 
effects due to the particular "electrical characteristics 
of the line, which are, themselves, not necessarily con- 
stant. As a measure of the efficiency of transmission 
in two-wire circuits telephone engineers use the standard 
cable equivalent, which is a cable having certain speci- 
fied values -of resistance, capacity, and inductance per 
mile. Thirty miles of this cable represents the limit of 
commercial speech. If one of the wires of a circuit of 
this type were removed and its place taken by an earth 
connection, the speech limit would most probably be 
reduced, certainly not increased, so that in this case 
there is a loss of efficiency consequent upon the use of 
an earth connection. 

The sensitivity of the telephone receiver is such that 
it is much affected by extraneous currents, and so bad 
is this interference that for this reason alone, the earth 
is seldom used. On important circuits of any length 
careful “balancing ’’ is necessary when two conductors 
are used, and this requirement often necessitates the 
transposition and revolving of the wires. 

In the case of radio-telegraphy work, if it is taken 
that the ear can perceive a stream of energy of the 
order of 0.4 x 107° ergs per second, and assuming that 
the air wires collect the energy from a wave front of 
one square metre, the application of the inverse square 
law indicates that 2 watts should be audible on a flat 
earth at a distance of 3.200 kilometres. In practice it 
is found that something less than 20,000 times this, 
viz., 40 kilowatts can be heard at the distance men- 
tioned under favourable conditions. 

There are certain. physieal and 
which, by their influence, 


economie factors 
set limitations to the distance 


. THE ELECTRICAL REVIEW. 


E f — i A 


(NDUCTANCE COIL 
(79 Micohenrys) 


(Vol. 87. No. 2,286, OcropER 1, 1920, 


over which it is practicable to transmit telegraphic 
signals or telephone speech waves, and it will be useful 
to state briefly the position in this respect. 

In land-line and cable telegraph working, the voltage 
which can be utilised without imposing an undue strain 
upon the insulation represents one limitation, and the 


effect of the line constants upon the speed of signalling 


represents the other. 

Any further increase in voltage is of doubtful economy 
if this action renders necessary a more expensive insula- 
tion. The practical method of overcoming the difficulty 
is to install repeaters by means of which the total length 
of the line can be divided into a number of independent 
lengths, and the signals automatically repeated forward 
from section to section. This method also overcomes 
the difficulty of the line constants (principally the re- 
sistance and capacity) with regard to the maximum 
speed of signalling. 

The importance of transmitting, unimpaired in form, 
the alternations originated by the sound waves imping- 
ing upon the microphone, is so great in telephone prac- 
tice that, with the usual devices, the practical limit of 
distance is quickly reached, due to the distorting 
and attenuating effects of the resistance, inductance, and 
capacity of the circuit. To render it possible to com- 
municate telephonically over distances comparing with 
those of telegraphy, a great deal of intricate research 
work has been necessary, and, although it is now pos- 
sible to telephone across the American Continent—4 
distance of nearly 4,000 miles—this is only accom- 
plished by means of two-wire circuits specially con- 
structed, equipped with expensive apparatus, and most 
carefully maintained in good condition, at very great 
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cost. The limitations of the line constants are overcome 
artificially, which means, simply stated, a substitution 
of less difficult limitations. 

The constants per mile of a circuit in a cable are sd 
much greater than those of an aerial line, that the limit 
of commercial speech over such a circuit is much less 
than is the case when using aerial wires, and there are, 
at present, difficulties in the way of applying the special 
devices used (for the purpose of improving the position) 
in the case of overhead lines. Not many years ago 
it was considered that the design of a microphone capable 
of standing a greater current without heating would 
help by making the initial amplitude greater, but this 
method, although quite practicable, does not afford an 
adequate solution, for the reason that the distortion 
factor remains, with the result that whilst the volume 
of the received sounds is greater, the words are indis- 
tinct, and therefore from a commercial speech point 
of view there is no gain. 

In radio-telegraphy practice. the limitations are of a 
special type. The primary power at the transmitting 
station can be increased to a value of the order of several. 
hundred kilowatts, and the energy transferred to the 
aerial in modern designs is considerable. 

It is the ease, however, that the limitations with regard 
to the actual propagation of the waves are n matter 
of much uncertainty, and there are many instances 
where equivalent transmitting plants differ greatly in 
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their effective range. The difficulties in this Fespect are 
considered to be due to the nature of tlie site, to the 
nature of the intervening earth, and to the electr ical 
state of the atmosphere. Of these the last is par- 
ticularly variable, and occasions wide variations in 
results. Despite the amount of observation work done 
with a view to establishing a mathematical formula to 
express the range of a station, the result has not been 
satisfactory. The formula as given is empirical, and 
the absorption factor which enters into it is decidedly 
speculative, even though it agrees with the results ob- 
tained in particular cases. The present use of amplify- 
ing devices at the receiving end, enables communication 
to be maintained under adverse conditions, but this is 
merely the principle of the relay similar to that adopted 
in the case of land-line and cable telegraph work. The 
same remarks apply to radio-telegraphy with the addi- 
tional difficulty introduced by the use of a microphone. 

A brief account will now be given of the experiments 
which tend to show how the limitations mentioned may 
be avoided, and the efficiency improved in land-line, 
cable, and radio working. 

It was deduced, from a comprehensive series of con- 
trolled experiments, first, upon a conductive network 
earthed efficiently and permanently at one point only, 
and, secondly, upon a conductive network earthed at 
many points, that the earth connection principle re- 
quires modification in cases where alternating currents 
are concerned, and that the direction in which research 
work should proceed, was that of emploving a single 
wire connecting the two sets of instruments indepen- 
dently of an curii connection. 

Fig. 1 shows two oscillatory circuits, arranged as 
transmitter and receiver respectively, connected by a 
single wire. At the transmitting end it is essential that 
the connection be made at the particular point indicated, 
and the reason for this can be readily understood if it 
is borne in mind that the transmitting circuit must 
be left free to oscillate, and yet be able to part with 
a portion. of its energy to the distant receiver. This 
requirement does not apply at the receiving end, but 
if the same instruments are used for sending and re- 
ceiving, the arrangement should be identical in order 
to avoid the necessity of changing over. If the con- 
necting wire is quite short—say, a few feet—then it 
will be found that the best signals are obtained when 
the capacity of the condenser in the particular design 
under review, is from 100 to 300 centimetres. With a 
capacity larger than this no reaction takes place. The 
Instruments having been adjusted to give the best 
results, it will be found that the introduction of a high 
value of inductance in series with the connecting wire 
produces no diminution in the strength of the received 
current, and similarly with capacity. Resistance does 
not produce any effect until values of the order of tens 
of thousands of ohms are reached, and then the signal 
strength remains at a good audible value over a further 
considerable range. 

Lengthening the distance between the two sets of in- 
struments causes them to tune in the ordinary way, 
that is to say, the variable condenser of the transmitter 
may be increased by steps up to several thousands of 
centimetres, and the receiving condenser will tune 
sharply at the same values, the signals being of extra- 
ordinary intensity. 

The connecting wire may be of small dimensions and 
indifferently insulated. The wire used was No. 36 
S.W.G., single silk-covered, and a considerable surface 
of the wire was rendered bare in the length experi- 
mented upon, which was approximately one mile. 
Subsequently the insulation was soaked with water over 
a great part of its length. Messages in Morse code 
were transmitted from and received at both ends, using 
wave lengths from 300 to 1.000 metres, and the results 
were uniformly good under all conditions. 

When the insulating covering of the wire was damp 
the signals were perceptibly increased in‘strength, but 
the tuning was unaffected. E 

Tests were then made to ascertain the effect of con- 
necting to earth, and it was found that, with the wire 


directly on the surface of the ground under the con- 
ditions just mentioned, the connecting of the wire to 


small metal pegs driven into the ground did not impair 


the signal strength, and did not affect the tuning. 
Moreover, with the wire broken, and the break bridged 
by means of a porcelain cleat, the effect was to reduce 
the signal strength to approximately one-third of the 
normal value, but the signals were still readable with 
ease. 

It was found, however, that if the wire makes con- 
tact with a mass of conducting material, such as a wire 
net or metal sheets, the experiments fail completely, 
irrespective of whether this conducting material is 
efħciently earthed or not. 

For instance, on permitting the wire to touch a small 
building constructed of galvanised iron with very poor 
connection to the ground,. the signals were inaudible. 
The position of the contact is immaterial; it can occur 
close up to either of the instruments, or at any point 
between, with the same effect. Similar results are 
obtained if the wire is immersed in water having an 
appreciable conductivity, and this can be confirmed by 
means of a small tank of salt water into which a loop 
of the wire, partially bare, is made to dip. 

From the results the following conclusions appear 
to be justified : -— 

1; The earth connection is detrimental to alternating 
current work involving medium and high frequency 
(such as telephone work), and extremely so in cases 
where oscillatory conditions apply. 

2. For the transmission of electric waves over con- 
siderable distances, the most efficient method is to con- 
nect to two points by a conductor of limited dimensions, 
and this conductor must not make contact en route with 
any considerable mass of conductive material. 

Much, if not all, of the obscurity regarding the func- 
tion of the earth in the transmission of electricity is 
thus disposed of, and it would appear to be justifiable to 
say that the earth acts, as an electrically charged sphere. 
The intensity of this charge is variable according to 
time and locality, and it is derived partly from within 
and partly from without the surface. 

The surface of the earth, taken as a whole, is equiva- 
lent to that of an imperfect conductor, but not so imper- 
fect as to be regarded as an insulator. Portions which 
may be composed of material having practically the 
properties of an insulator, are given the appearance 
of being partially conductive by virtue of the resident 
charge, and also, in the case of alternating currents, 
by reason of the capacity. 

Electric waves, formed and radiated from an aerial 
kystem, are at their inception so close to the charged 
surface of the earth, that they are subjected to a great 
degree of absorption as a result of that proximity. 

These remarks are intended to be suggestive of the 
lines upon which further, rather than final, investigation 
can proceed. 

It will eb observed that the suggestions made offer 
an adequate explanation of the better relative efficiency 
of the propagation of electric waves from airships, and 
the like; but it has to be borne in mind that even in 
this case, the waves are not free from the effects due to 
the existence of an electrostatic and electromagnetic 
field. 

For the propagation of these waves over the surface 
of the earth, the single-wire method represents a way 
in which the limitations may be avoided, and it is clear 
that this also is the way in which the difficulties regard- 
ing the line constants, applicable to telephony, can be 
removed. 

The small power used (two 1.5-volt dry-cells) in the 
experiments, and the simplicity of the apparatus, are 
points of contrast with what would be necessary, if an 
aerial-earth. arrangement were employed, and the ab- 
sence of amplifying devices is a special feature. 


The Trade Slump.—According to the Financial Times 
a lack of foreign orders led to the discharge of 200 employés of 
Messrs. Marshall Sons & Co., at Gainsborough, last week-end. 
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EXTERNAL WASTING OF FUEL ECONOMISER PIPES. 


By EDWARD INGHAM. 


THE principal cause of deterioration of fuel economisers 
of the Green type is probably external wasting of the 
vertical pipes. Such wasting often takes place rapidly, 
and unless remedied may eventually result in fracture 
and explosion. 

Generally speaking, external wasting is caused by 
dump or moisture which is allowed to settle on the 
external surfaces of the pipes. The dampness may be 
brought about in several ways. For instance, the 
economiser may be placed in what is naturally a damp 
situation, with the result that the whole of the brick- 
work setting surrounding the economiser is more or 
less damp. It is well known that brickwork is porous 
and readily absorbs moisture, and hence if the setting is 
to remain dry, a damp situation must be avoided. 

In some cases, the setting becomes damp through 
allowing waste water from valves, &c., or condensation 
from the small engine which drives the scraper gear, 
to soak into the brickwork. 

Sometimes the soot chamber directly under the econo- 
iniser is below the level of the drains, so that any water 
which is allowed to run into it cannot be drained off. 
Under such circumstances, the lower portions of the 
economiser will be constantly exposed to dampness, and 
to overcome the difficulty it will be advisable to dig a 
well near to the soot chamber, and provide a connection 
by means of which the water in the chamber can be 
carried off into the well. Arrangements will, of course, 
have to be made for emptying the well trom time to 
time. 

Another way in which the economiser becomes damp 
is by condensation of the steam contained in the furnace 
gases, and the damp arising from this source is the 
most usual cause of external corrosion of the vertical 
pipes. The tendency to set up corrosion from this 
.source of damp is frequently very much aggravated 
by the fact that the coal used for firing the boilers 
contains much sulphur, in which case the waste gases 
passing through the economiser chamber will probably 
contain sulphur dioxide or sulphur tri-oxide. The 
latter, in combination with steam, are liable to form 
sulphurous and sulphuric acids, which are extremely 
corrosive, and which may reduce the thickness of the 
tubes to a serious extent in a short time. 

It will be understood, therefore, that all possible 
precautions should be taken to guard against condensa- 
tion of the steam contained in the furnace gases. The 
vertical pipes are, of course, at approximately the 
same temperature as that of the water contained in 
them. The lower this temperature is, the greater will 
be the tendency for the steam to condense on the ex- 
ternal surfaces of the pipes. In the great majority of 
economisers, the water enters by a bottom branch pipe, 
and rises simultaneously up all the vertical pipes. In 
such, the water will be very much colder at the feed 
inlet end than at the other end of the econoiiiser. 
Hence, the pipes at the feed inlet end are in most cases 
those most liable to suffer from external wasting due 
to condensation of steam in the furnace cases. 

In some econoniisers, however, matters are so arranged 
that the water first enters the top of the first group of 
pipes, passes down to the bottom, and then rises up 
the remainder of the pipes. In such cases, the trouble 
will be usually met with near the tops of the first group 
of pipes, where the cold water enters. 

Obviously the tendency for condensation and wasting 
t» take place will be greater the lower the temperature 
of the entering feed. Experience appears to show that 
in most cases, wasting will not take place to any appre- 
ciable extent if the feed water is not allowed to enter 
the economiser at a lower temperature than 90 or 100 
deg. F. Much. however, depends upon the prevailing 
conditions of werking. Whilst in some cases no harm- 
ful effects result when the temperature is only 90 degr., 


in others, severe and rapid wasting occurs when the 
temperature is as high as 130 deg. 

As already stated, much depends upon the conditions. 
If the economiser is set in a dry situation, and the 
gases contain little moisture, corrosion is not likely to 
occur with an inlet temperature of 90 deg. The worst 
conditions obtain in economisers which are set in a 
damp situation, and which work in connection with 
boilers fitted with steam jets for accelerating the 
draught, and in those which are heated by the gases 
from refuse destructors. In the former case, the steam 
jets add considerably to the steam naturally present in 
the furnace gases; in the latter case, not only do the 
gases contain a large quantity of moisture, but they 
also contain certain corrosive ingredients, and under 
such circumstances it is highly desirable that the tem- 
perature of the water entering the economiser should 
not be less than 130 deg. F. 

When the feed is passed through a feed-water heater 
before going to the economiser, or when the condensed 
steam from a condensing engine is used as the feed 
the temperature of the water when it reaches the econo- 
miser will be in most cases so high that trouble from 
corrosion will not be experienced. In other cases, how- 
ever, the water will be comparatively cold, and some 
means of raising its temperature the desired amount 
must then be resorted to. One method of doing this 
is to connect the delivery pipe of the economiser with 
the suction pipe of the feed pump, by means of small 
wrought-iron piping provided with a stop valve. In 
this manner, some of the heated water leaving the 
economiser may be mixed with the cold water passing 
to the feed pump. The stop valve referred to will enable 


Fig. 1. Fia. 9. 


the engineer-in-charge to regulate the quantity of hot 
water passing into the cold feed, so as to raise the 
temperature of the latter to what is found by experience 
to be necessary for preventing condensation of the 
steam in the furnace gases. 

Another method is to pump a small portion of the 
hot water leaving the economiser into the cold feed 
supply by means of a small inexpensive centrifugal 
pump. This method, of course, necessitates the coup- 
ling-up of the economiser outlets and inlets to the 
pump; also suitable provision for isolating the pump, 
and a convenient means of driving it. 

A regulating valve must also be provided, so that the 
quantity of hot water pumped into the cold feed may 
be satisfactorily regulated. Although this method has 
found favour with some, it would certainly appear to 
be much less convenient and far more expensive than 
the one previously described; but the advantage of 
forcing the water through the pipes by the pump must 
not be overlooked. 

Several devices have been introduced for raising the 
temperature of the feed water before it passes into the 
economiser. In one of these, which has been patented, 
a short pipe with a central branch and end flanges is 
inserted in the cold water feed range, the branch being 
coupled up to one end of the hot water return pipe. 
The other end of the latter pipe is connected to a branch 
on the top branch pipe of the economiser, either at the 
hot or the cold end, as may be most convenient. The 
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branch may be made parallel, or tapered, the taper 
being outwards towards the pipe body. 

The short branch pipe is fitted with an internal tube 
expanded into the body of the pipe, and perforated 
with a number of holes of the required size. 

Under working conditions, the cold feed, on its way 
to the economiser, passes along the short branch pipe, 
through the internal tube, whilst the hot water passes 
along the return pipe, enters the branch and the branch 
pipe 80 that some of it passes through the perforations 
and so mixes with the cold feed. The temperature of 
the latter is thus raised as required. 

Other devices might be described, but as they are 
much the same in principle, we need not do more than 
refer to them. The exhaust steam from auxiliaries is 
generally used when available for this purpose. 

It has been pointed out thàt external wasting of econo- 
miser pipes often takes place very rapidly, and that 
unless remedied, the wasting may, sooner or later, result 
in fracture and explosion. | 

It is therefore important that frequent examination 
of the external surfaces of the pipes should be made, 
particularly of those pipes where the cold water enters. 
Most of the pipes of a fuel economiser. are, of course, 
inaccessible for external examination, but fortunately, 
the pipes most liable to suffer from external wasting 
are, as we have seen, those in the outer rows at the 
inlet end of the economiser, and these pipes are mostly 
accessible, so that the condition of the inner pipes is 
usually of secondary importance. The lower portions 
of the pipes are naturally the parts most affected, and 
generally the wasting will be found to be most severe 
a few inches from the bottom box. 

The extent of the wasting can, as a rule, be best 
estimated by measuring carefully the external diameter 


of the pipe, and comparing this with the original dia- . 


meter, which, in the standard Green economiser, is 
4.56 in., the internal diameter being 34 in. 

It is not wise to allow any pipe to become reduced 
by corrosion to a less diameter than 4.2 in., in view 
of the fact that a certain amount of internal corrosion 
may have taken place, whilst there is always the pos- 
sibility to be considered that the pipe may have been 
cast eccentrically in the first instance, so that the metal 
at one part is thinner than it was intended to be (see 
fig. 1. The actual strength of the pipe can, of course, 
only be judged satisfactorily by determining the actual 
thickness of metal at the weakest place, but it is diffi- 
cult to do this. In fact the thickness can only be deter- 
mined with certainty by withdrawing the pipe and 
breaking it up. Fig. 2 will serve to illustrate how a 
pipe may become reduced both on the internal and the 
external surfaces, the blackened portion representing 
the actual thickness of metal remaining. 

Where there is reason to believe that in addition to 
much external wasting, internal wasting has taken 
place, it may be advisable to withdraw a pipe and break 
it up, so that a good idea of the condition of the pipes 
adjoining may be obtained. Seriously reduced pipes 
should be replaced without delay, or if it is not prac- 
ticable to do this, then the sections containing the de- 
fective pipes should be blanked off by means of sheet 
steel disks inserted at the joints of the branch pipe with 
the top and bottom boxes. 

When, in spite of all efforts to cure the trouble, severe 
external wasting of the pipes at the feed inlet end 
continues, the question of installing a few extra rows 
of pipes, intended to take the bulk of the wear and tear, 
and so save the main economiser, may be worth con- 
sideration, but this will involve considerable trouble and 
expense in enlarging the economiser chamber, fitting 
the new pipes and connections, scrapers, and so on, 


ELECTRIFICATION OF THE EBBW VALE COMPANY'S WORKS AND COLLIERIES. 


By W.'DIXON, M. I. M. E., M. i. E. E. 


(Abstract of paper read at the Autumn Meeting of the IRON AND STEEL INSTITUTE at Cardiff.) 


AmonGst the works visited during the meeting were those 
of the Ebbw Vale Steel, Iron, & Coal Co., Ltd. To-day the 
properties either owned or under the company’s control 
extend almost continuously over an area of 15 miles north 
and south and four miles east and west, so that the works are 
amongst the largest in the country. It is estimated that, with 
the completion of the schemes at present in progress, they 
will provide for an annual output of: Coal, 5,500,000 tons; 
coke, 575,000 tons; pig, 450,000 tons; while the allied in- 
dustries embrace the manufacture of steel rails and sleepers, 
galvanised steel sheets, weldless steel tubes and couplings, 
coke-oven and blast-furnace by-products, iron and steel cast- 
ings, and engineering work. Recent legislation promises to 
provide a supply of electrical energy throughout the country 
in general, and in South Wales there is thus an area of 

to 100 sq. miles being dealt with already as—and by—an 
independent concern. The installation represents the de- 
velopment of the last 20 years, and to a great extent it exem- 
plifies the development of the electrical industry in its relation 
to the iron, steel. and coal industries. 

The following figures enable one to form an idea of the 
capacity of the plant installed in its relation to other local 
Pats e figures being taken from data compiled for the 
year :— 


.Plant Capacity, Units Generated, 


Cardiff Corporation 11,500 kw. 16 millions 
Newport 99 T. l 00 39 94 99 
Swansea ^3 4 800 LAU 64 39 
Llanelly n 3,300 .. 53 a 
Total 26,700 kw. 371 millions 


South Wales E. P. D. Co. 13,400 kw. 36 


„With the Ebbw Vale Co. there is a continued and ever- 
increasing demand for power: at present the units generated 
per annum may be taken at 45 millions, which will prohably 
be increased in the immediate future to 60 millions. and the 
generating steam plant installed may be taken at 99.000 kw. 

The present site of the generating station is that of the 
original station, that site having been determined because 
from the first the utilisation of waste gases was connted upon. 
With all its developments, the efficiency of electrical machinery 
throughout the past decades has not materially altered or 


millions 


improved, the result being that little or no replacement has 
been either desirable or necessary, and, speaking generally, 
it is believed that there is no modern development which : 
the company would either on technical or economical grounds 
be justified in adopting at the expense of existing plant. In- 
cidentally it is of interest to record that the plant has been 
practically immune from accident or breakdown, and free 
from other than intermittent stoppage, except in the case 
of a fire at the generating station. There has been no fatal 
or even severe accident through electrical causes. 

9 electrical plant installed may be approximated as 
ollows :— 


Generating plant, o»mbined output 22,000 kw. 
Over 50 transformers „, 7 .. 31.000 k. v.a. 
Over 500 motors ^ 5 . . 30,000 h.p. 
Converters 2,500 kw. 


The principal power station (fig. 1) is situated at Victoria, 
and is equipped with four turbo-alternators, two of 9,000 kw. 
and two of 5.000 Kw.: a third 5,000-Kw. set is in process of 
completion. Steam alone is used for power generation, the 
gas-fired boilers being in close proximity to the generating 
station, and connected with the main battery of boilers which 
supplies the blast-furnace equipment. While at present some 
coal is used, it is estimated that, with the completion of the 
scheme at present in hand. there will be a margin of 10.000 
to 14.000 n.P. available for electrical generating purposes, after 
the steam requirements of the blast-furnaces have been met. 
The alternating current is generated at 9,900 volts, three-phase, 
with a periodicity of 50. and the turbines are arranged for a 
steam pressure of 175 lb., with superheat. The condensing 
plant is arranged on the Tinsley system, being driven 
both electrically and by steam. 

Direct current is generated at 275 volta from four high- 
speed engine sets of about 900 H.P. each, these seta comprise 
the original installation, and one mixed pressure turbo-genera- 
tor, having an output of 600 n.p. The station also contains 
motor generators for supplving energy in bulk to the Ebbw 
Vale Urban District Council, which utilises the energy for 
lighting and other purposes in the town of Ebbw Vale and its 
immediate area. The p.c. supply to the steelworks area is 
supplemented by motor and rotary converters to the extent 
of 2,500 xw. 

E 
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The other power stations are situated at: Six-Bells Colliery, 
where the equipment consists of two 1,500-kw. mixed-pressure 
turbo-alternators, generating at 3,000 volts, 50 cycles, and 
feeding a line through South Griffin to the Upper Deep Col- 
lieries; Prince of Wales Colliery, Abercarn, where the equip- 
ment consists of three steam turbo-alternators, having a 
combined capacity of 3,500 Kw., and generating at 9,000 volts, 
50 cycles; and Cwmsychan Colliery, where the equipment 
consists of two combined engine-driven sets, generating at 
25 cycles. 

The installation roughly divides itself into two distributing 
systems. Fig. 1 indicates in outline the district dealt with 
to the north of the generating station, and comprises the 
whole of the iron and steel works sections. Fig. 2 indicates 
in outline the district situated to the south of the generating 
station concerned with the collieries. Direct current is taken 
to the steelworks from Victoria, and is transmitted on over- 
head cables to a distribution house in the steelworks. The 
alternating current is taken from the switchboard in the 
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Fic. l.—EBBw VALE STEEL WorkKS POWER DISTRIBUTION 
SYSTEM. 


generating station to the main sub-station at D, and is dis- 
tributed to the northern area at 2,200 volts on a ring main 
with balanced protective gear. 

From various sub-stations energy is delivered at full voltage, 
and at 500 to 550 volts for general purposes. A supply is also 
being arranged for Trevil Quarries, situated some four miles 
to the north of the Upper Mills, transmission being arranged 
at 6,600 volts. The sub-station D, besides providing for the 
above, is also utilised as a distributing point for the southern 
requirements as generally indicated in fig. 2. A ring main 
on the split-conductor system is being run from the distribut- 
ing sub-station via Waunllwynd, Marine, Aberbeeg, Six-Bells, 
Vivian, Tillery, and South Griffin Collieries back to the sub- 
station, and the transmission is to be at 20,000 volts. From 
this ring branches will be fed to the collieries north of South 
Griffin, and also to the Cwmsychan group to the east of Tillery. 

Certain collieries and works are connected with the generat- 
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Fig. 3 shows the type of sub-station which has been adopted, 
and how provision is made for the incoming and outgoing 
supplies, the transformers and switchgear being arranged as 
shown. 

Throughout the steelworks electrical power is used for the 
hundred-and-one usual purposes. The various departments 
dealt with in this area, commencing with the sub-station, are: 
Sheet mills, dolomite plant, steelworks, upper-mills, Ebbw 
Vale blast-furnaces, spring and wagon shops, tube works, 
coke ovens, Victoria Colliery by-product plant, gas-cleaning 
plant, engineering shops and foundry, and the Victoria blast- 
furnaces. 

At the collieries electrical power is employed, amongst other 
purposes, for: Pumps, 3,900 H. p.; winders, 2,000 H. p.; ven- 
tilating fans, 1,300 m.P.; air compressors, 4,400 H. p., and 
continual additions are being made to each group; most of 
the collieries are arranged with their own sub-stations, it 
being ultimately intended to render it possible for the whole 
of the electrical requirements to be supplied from the main 
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Kia. 2.— EBBW VALE COLLIERY FOWER DISTRIBUTION SYSTEM. 


generating station at Victoria. Various considerations, how- 
ever, come into the scheme, inasmuch as collieries have been 
acquired in which generating plant was already installed. 

It is not necessary to deal with each colliery equipment, 
beyond mentioning the following: Prince of Wales (Victoria) 
Colliery has an electric winder with gear-driven alternating 
motor, electrically-driven air compressors, and an electrically- 
driven variable-speed mine fan. The Waunllwyd Colliery 
has an air-compressor installation, and the Six-Bells Colliery 
has a mixed-pressure turbo-generating plant and a sub-station 
dealing with 20,000, 3,000, 2.200, and 550 volts. The Abercarn 
(Prince of Wales) Colliery has a steam-driven turbo-generat- 
ing plant, and Cwmcarn Colliery has an electrically-driven 
Ilgner winder, and an electrical equipment throughout 
(no steam-raising plant). 

Electrically-driven air compressors are installed at the fol- 
lowing collieries: Prince of Wales (Victoria), Waunllwyd, 
MAGAYI 
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Fic. 3.—GnouND FLOOR PLAN, Cross SECTION, AND First FLOOR PLAN OF SUBSTATION. 


ing station at the Six-Bells Colliery, the transmission being 
at 3,000 volts; this recently-acquired station is being connected 
with the main ring system. "There is under consideration an 
extension of the transmission system between Aberbeeg to 
Cwmcarn via the Newport-Abercarn Collieries and the Prince 
of Wales Colliery at Abercarn. Meanwhile, however, there 
is no connection between Aberbeeg and Abercarn, although 
Abercarn and Cwmcarn are connected by a duplicate line, 
current being transmitted at 6,600 volts to the Cwmcarn 
Colliery, which is entirely electrified. 

In the main, the transmission lines are erected on the 
overhead system, though in places it has been necessary to 
adopt underground cable. In the case of the steelworks, 
„H ' poles of the ordinary type have chiefly been employed. 
For dealing with the collieries in the southern section, the 
lines embraced within the ring are fixed on poles, and are 
of a type suitable for dealing with the voltage concerned, viz., 
20,000. . 


J 


Marine, and Vivian; there are steam-driven compressors at 
various other collieries. With the probability of an extende 
use of compressed air for underground purposes, it is anti- 
cipated that a combination of compressors with a regulating 
set may secure a specially economical working condition 1n 
what, up to the present. is one of the most wasteful and 
inefficient sources of power. 


Worcester Electricity Works Appointments. — Tbe 
management of the Worcester Corporation electricity works has 
found it necessary to reorganise the technical staff. and in conse 
quence it is not now necessary to fill the position of chief assistant. 
The two vacancies for engineers-in-charge have been filled, but the 
matter of th» appointment of improver assistants is still under 
consideration. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit partioulars of new or improved devices and apparatus, whioh will be published 
F considered of sufficient interest, 


New Electric Grill. 


An electric grill wx several novel features is being 
manufactured by Mr. H. W. SULLIVAx, 368 & 369, Winchester 
House, E.O.2. It is of robust construction, being made of 
cast iron, and finished in black. The grid and runners are so 
designed that the grid may be raised or lowered during cook- 
ing without the necessity of drawing it out. Further, the to 
late containing the elements is hinged, to open, as illustrated 


in fig. 1, thus allowing one to turn the food which is being- 


grilled without exposing it to the outside atmosphere during 
the process of cooking. "This latter device also greatly facih- 
tates the keeping of the inside of the grill clean. The elements, 
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Fic. 1l.—NEw ELECTRIC GRILL. 


two in number, are of 550 watts capacity; these are screwed 
to the underside of the top plate, in turn being protected by a 
suitable guard. Both the drip pan and grid provided are 
tinned. The terminals situated at the back of the upper 
portion are protected by a removable cover. 


New. Vernier Potentiometer. 


To meet the demand for a long-range potentiometer without 
using a slide wire, Messrs. H. TINSLEY & Co., Werndle Hall 
South Norwood, S.E. 25, have brought out a new design o 
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Fig. 2.—NEWw VERNIER FOTENTIOMETER. 


vernier potentiometer (fig. 2). The normal range of this in- 
strument is from .00001 to 1.90100 volt. The lower range 
records potentials from .000001 to .190100 volt. The principle 


adopted is that of the '' Thomson-Varley " slide. The main 
dial consists of 20 coils of 10 ohms each, and the vernier dial 
of 100 coils or .2 ohm each. The fine adjustment dial is a 
series of 100 coils each of .001 ohm resistance, placed in series 
with the main dial. There are two rheostats, one for ap- 
roximate adjustment of the standard current and the other 
or exact adjustment. The selector switch is a three-way 
D.P. switch, one pair of poles being allotted to the cadmium 
cell terminals, and two pairs to the circuits marked 1 and 
“2.” The reducing ratio is an arrangement of a two-way 
plug switch, by means of which the current in the working 
coils of the potentiometer can be reduced to one-tenth of its 
normal value of .01 amp. This reduces the voltage drop 
on the measuring dials to one-tenth of the value shown. 
The working parts of the apparatus are mounted on a stout 
ebonite board, all contacts are of Post Office gold-silver alloy 
to avoid corrosion, and the instrument is mounted in a 
mahogany or teak case with a detachable lid. 


Electro-vapour Radiators and Central Heating. 


We have had brought to our notice particulars of an in- 
teresting electrical application which increases the field of 
electric heating. The arrangement is manufactured. by 
Messrs. BENHAM & Sons, Lrp., 64 and 66, Wigmore Street, 
W., and consists of a special electric element (with two minor 
accessories) which is screwed into individual cast-iron sec- 
tional radiators in hot-water or steam central-heating systems. 
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Fic. 3.—CentraL HEATING RADIATOR WITH AUXILIARY 
; ELECTRIC HEATER. 


The arrangement is such that each method of heating is 
independent of the other, the heat being maintained either 
from the main furnace or electrically, according to circum- 
stances. Such a combination enables rooms to be warmed 
at any time of the year when the main furnace is out of 
action. 

Fig. 3 represents in elevation a cast-iron sectional radia- 
tor, being a single unit of a hot-water central-heating 
system. The electrical element and chamber, known as the 
Electro- vapour unit, is screwed by means of a special 
nipple into the base of the middle section of the radiator. 
An additional level-indicating tap is fitted between one valve 
and the radiator body. The illustration shows the element 
unit a at the bottom, the two isolating valves o, and a level- 
indicating tap D which can be placed either side of the radia- 
tor. The object of the two valves is to isolate the radiator 
from the remainder of the system, and the level-indicating 
tap allows the water to subside to the correct working level. 
B is a wall socket. 

The electrical capacity of these elements ranges from 0.6 
KW. to 2 KW., and in cases where large radiators are installed, 
it is sometimes necessary to have two-element units fitted. 

The firm claims that several advantages are obtained by the 
use of these conversions. One of considerable importance is 
that the use of a large radiating surface with low-temperature 
transmission is ideal for economical heating, because there 
is practically no local heat to supply electrical energy for, 
this energy, so to speak, being saved. The number of watts 
allowed per cubic foot of air space for average conditions of 
ventilation appears to be a low figure, but in practice it is 
found to be sufficient. 

The standard type of electro-vapour radiator (which is a 
self-contained apparatus, as described in our columns on 
previous occasions) is sometimes termed a booster, because 
it supplies supplementary heat, if required. ; 

“ Electro-vapour '’ radiators are very suitable for this pur- 
pose, as the appearance of the two types of radiators is 
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identical, while the low temperature makes for economy. 
Thus a room which is at a temperature of 55 deg. F. can 
be rapidly brought to 60 deg. or more with a small electro- 
vapour radiator. , 
Economy is gained if the central system is designed to 
give a uniform temperature of 50 deg. F. over the whole 
building with small electric radiators to top” the tem- 
perature to suit the individual taste. 
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CORRESPONDENCE, 


Lettors received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Power Factor. 


Recently my good friend Mr. E. W. Dorey has been fore- 
most in attempting publicly to improve power factors. The 
cause of the prevailing deplorable condition is generally well 
known, and Mr. Turnbull's suggested juggling with a cheque 
book is hardly relevant, since we must have magnetism to 
produce rotary electric power. 

I contend that we should levy a penalty upon those con- 
cerned—quite as unpleasant as the income tax. The basic 
cause of the situation will be found to be controlled by 
£ 8 d. When all the power engineers' pockets are affected 
by cos , we shall be approaching a satisfactory solution. 
When the party who wants electric power finds that he or 
they have to pay heavily for K.v.4. and cheaply for KW .-hours, 
1.¢., a K. v. A, demand system plus a small figure for kw.-hours, 
then capital will be sunk in gearing, &c., and the purchase 
of high-speed cheap motors, pending the education of. the 
whole power using and electrical brains of the universe con- 
centrated on phase advancers and similar compromises. This 
subject could also advantageously be side tracked ” on to 
the question of Increasing the voltage on consumers’ premises. 

Why not begin on all new consumers’ power substations by 
doubling the declared pressure for power only. and thus re- 
lieve the high-pressure cable system at once? and consequently 
reduce installation expenses to the consumer. Prosecute and 
fine the Electricity Commissioners for every A.c. motor of less 
than 400 volts connected to anv system after a certain date 
in prospect. Obviously I am writing from a low-voltage point 


of view. 
Walter E. . 
London, September 19th, 1920. Rogers 


— — 


I note in your issue of September 17th your correspondent 
Mr. E. Freeman Smith verv rightly condemns the use of the 
term wattless current." The explanation of this term. may 
be all very well as a mathematical device, but is very mis- 
leading as regards physical facts. This wattless current is 
always & source of great difficulty to students. aa thev are 
given to understand that there are two currents in the circuit, 
the power and the idle current, which is quite contrarv to 
working theory, particularly as they nre simultaneously flow- 
ing in opposite directions half the time. The best way of 
dealing with. the circuit is to assume that there is only one 
current flowing in it, and to split up the E. M.. into its two 
components af right angles to one another. We then have 
an applied E. M. E. leading the current. and it is resolved into 
one component in phase with the current and another 90 deg. 
ahead which is associated with surging energy and no power. 
' Wattless E. M. P., therefore. seems a much better term to 
use than “ wattless current." This '' wattless E. M. F.“ in a 
circuit is taken uo with coping with the self-induced E. Nr. P. 
which is associated with a magnetic field, which costs on the 
whole nothing in power. This magnetic field, without con- 
sidering any wire which conducts it. takes in work on being 
formed, but gives it back when it dies away: the alternations 
ios Ja unn mE of energy out of and back into the 

“trical circuit, obviously no watts being expended w 
= omplete cycle is considered. re um 

I am aware that this is not an original wav of looking at 
the question, but T think it is more straightforward than 
dealing with '' wattless currents.” 

R. G. Vanneck. 


Bristol. September 19th, 1990. 


As Mr. Turnbull in his letter of the 14th inst. makes some 
statements which are rather misleading, I am compelled to 
tons A eee I do not wish to lengthen this correspondence 

Mr. Turnbull says that I have a very r opinion of t 
utilitv of apparatus for the lio EE bof 12 1 
but I think it would do him gond to read my article published 
in your journal of October 17th. 1919, and the three succeed- 
ing issues, when I think he will he satisfied that not only have 
I all along advocated the installation of condensers, but T may 
also claim to have had a fair amount of experience in the 
installation. of auch apparatus: it may interest Mr. Turnbull 
to know that the installation of auch plant is part of my liveli- 


hood. Unfortunately, the subject of power factor has not 
received the consideration in this country that it merits, 
whereas in the States, condenser units up to 15,000 K. v. A. 
are in use, these, of course, being of the rotary condenser 


type. 

Taking the hypothetical case referred to in previous cor- 
respondence in which the consumer’s load of 4,000 E. v. A. is 
split up into energy component 3, 000 KW. and wattless com- 
ponent 1,000 k. v. A., I maintain that unless the supply under- 
taking is badly laid out and badly managed, the whole of the 
1,000 k. v. A. wattless does not go unpaid for, for the following 
reasons :— 

When laying out a supply undertaking, the generating plant, 
sub-stations, mains, &c., are rated on an assumed ov 
power factor which, in the majority of cases, is taken as 80 per 
cent. Therefore, when the overall power factor of the supply 
is 80 per cent. the undertaking is operating under conditions 
for which it was designed. gically, therefore, it follows 
that the supply undertaking in determining the rates for 
supply, whether they be on KW. demand basis or on a flat 
rate per unit, will have based the calculations on 80 per cent. 
power factor, i.e., the plant rental portion of the rates assumes 
a power factor of 80 per cent. Under such conditions it 
follows that if a consumer is operating at 90 per cent. power 
factor his rate is higher than it ought to be, and he is helping 
to make up for the low power factor of other consumers, 
whereas a consumer operating at 70 per cent. power factor 
is getting it at a lower rate than be should. 

In the case quoted above we have the following :— 


Total load : - "€ 25 . 4,000 k. v. A. 
True energy component of load... 3,000 K. v. A. 


Wattless component of load  ... € 1,000 E. v. A. 
Supply undertaking rates cover 4,000 K. v. A. 
at 80 per cent. P.r., or wattless component 


of  .. ud 800 k. v. A. 
Difference, by which the supply under- 
ing are the losers ... i bee 200 K. v. A. 


My contention therefore is that in this instance not 1,000 
K. v. A., but 200 K. v. A. wattless only goes unpaid for. 

The above are conditions as they exist to-day, but these 
facts in mo way detract from the desirability of instituting, 
where possible, the K.v.a. demand system of charge, as it 
follows that if the power factor of this load were raised to 95 
per cent., the consumer would reduce his demand from 4,000 
to 3,160 K.v.a., and would erduce his bill considerably, and at 
the same time assist the supply undertaking. 

While on this subject it may perhaps interest your readers 
to know that in the case of two large supply undertakings 
in this country I have been successful in obtaining for the 
first time the K. v. A. maximum-demand rate in lieu of the 
existing KW. demand rate, the K.v.a. charge in both cases 
being 80 per cent. only of the kw. charge, i.e., where pre- 
viously 25s. per KW. per quarter was enforced, 80 per cent. 
of this only, viz., 20s. per K.v.A. has been agreed. In both 
cases, although at 80 per cent. power factor, the consumer 
would be no better or worse off, a static condenser is being 
installed for the improvement of power factor, to take full 
benefit of the x.v.4. demand system of charge. 

I am sure it will be of interest to your readers if Mr. Turn. 
bull will explain exactly why he considers the“ wattless com- 
ponent " meter the best solution. Several years ago I made 
arrangements with a leading manufacturer of such meters to 
go one further, by making an integrating meter to integrate 
h.V.A.-hours, and fitted with a “ Merz maximum-demand 
dial to give K.V.4. demand over a time period (say, 20 minutes), 
the object of the meter being to get the demand only; the 
ordinary kilowatt-hour meter being employed for registering 
the energy; and many such meters are now in successful 
operation. I cannot see that the wattless component meter 
would serve any useful purpose whatever as compared with 
other more suitable meters which are on the market to-day, 
and I am anxious, therefore, to know why Mr. Turnbull 
considers the wattless component meter the best solution. 
In my letter of the 14th inst., I referred to the Arno 
meter, which would certainly appear to be very much superior. 

I shall look forward with eagerness to Mr. Turnbull's pro- 
mised third article, especially as he is to explain what '' watt- 
less really is, but referring to analogies may I just give 


him a kindly word of advice as follows: ‘‘ An analogy when 
good is very, very good, but when it is bad it is orrid.“ 
E. W. Dorey. 
Enfield. September 27th, 1920. 


———— 


Single-phase Meters on Three:phase Systems. 


Single-phase watt-meters are quite satisfactory on balanced 
three-phase loads. They are. however, not suitable on un- 
balanced systems. It is probable that the instrument referred 
to bv * Stop Watch '' was connected to such a circuit; hence 
the incorrect reading. ‘The diagrams show four methods by 
which a single-phase watt-meter can be connected to a three- 
phase system. The most suitable arrangement will be de- 
termined by the nature of the other apparatus supplied by 
the sume instrument transformers as the watt-meter. Where 
the current transformers are required for a protection system, 
the particular type of protection will decide whether they cau 
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be connected delta or star. The potential transformers may 
serve power-factor indicator, reverse-current relay, synchro- 
scope, or other apparatus which may not permit an arrange- 
ment such as that shown in fig. 2. 

Fig. 1 shows an arrangement with an artificial neutral on 
the potential circuit. It should be noted that the three legs 
should have equal resistance. In the middle leg, the resistance 


of the watt meter must be taken into account and allowed for. 
This is the arrangement referred to by Mr. J. Henderson. 
i: Fig. 2.—This arrangement dispenses with the artificial neu- 
ral. 

Fig. 3.—Only one potential transformer is required with this 
arrangement. 

Fig. 4 shows the watt meter in the circulating-current circuit 
of a delta-star transformer protection system. 

All the above give correct readings on balanced three-phase 
circuits, and at any power factor. Where the load is un- 
balanced, a polyphase watt meter should be used. 


Thomas A. Robertson. 
Glasgow. 
September 27th, 1920. 


The E.P.E.A. and the E.T.U. 


I have read with interest the very pertinent remarks in 
your leaderette of September 17th, and the letter from A 
Group of Senior Power Engineers." | 

There is no doubt that the E.P.E.A. fills a distinct need, 
and has done excellent and much needed work in the direction 
of raieing the status of power station engineers with reference 
both to salaries and general conditions of service, which prior 
to its formation were in many instances lamentable. The 
Association was r ised by the best employés as serving 
a useful purpose, and it is unfortunate that its standing hae 
been jeopardised by the injudicious action of its Executive. 

The situation created by the Penistone strike and its threa- 
tened extension to power stations was obviously a very difficult 
one for the Association to deal with, and the original statement 
issued to the Press, that it intended to give its support to 
whichever of the parties showed tactics of a peaceable char- 
acter, was obviously well intentioned. 

Unfortunately, by making such a statement, the Association 
tacitly endorsed the attitude of the E.T.U. in extending the 
quarrel to electrical undertakings, which were hitherto en- 
tirely uninterested. The principle that the shutting-down of 
power stations can be utilised in any event as a means of 
influencing the settlement of a dispute in another industry is 
not admissible, and the suggestion was very rightly submitted 
to severe censure in your editorial comments. For an Associa- 
tion, which is intended to include responsible senior officials 
of electrical undertakings, the only possible attitude must surely 
be to express the strongest disapproval of any intentiom to 
use a publio service in an industrial dispute simply beeause 
the e public is thereby perforce brought into the 
quarrel. | = © 

In the instance now under review, the matter wae the 


more flagrant in that the threat was, in the first case, confined 
to London as the political nerve centre of the country. The 
E.T.U. did not even call out all its members in London, but 
only those engaged in power stations, and if the E.F.E.A. 
considered that this course was a peaceable one, the argument 
is, to say the least, difficult to follow. The E.T.U. has mem- 
bers working in key positions in almost every branch of in- 
dustry in this country, and in these times when disputes in 
one industry or another occur almost daily, the acceptance 
of the principle that the interruption of an essential supply 
can be utilised at any time to bring pressure to bear to settle 
disputes is quite impossible for any nation governed on con- 
stitutional principles. . 

If the E. P. E. A. is to continue to number among its members 
the senior officials of supply undertakings it must take the 
earliest opportunity to make it quite clear that it intends to 
ensure the: continuity of supply from the power stations 
which its members control, and to resist any attempt to 
interrupt that supply for a cause which does not directly 
affect its own vital interests. 


Another Senior Power Engineer. 
September 22nd, 1920. 


Like others of your correspondents, I have been surprised 
at the extraordinary policy officially announced by the Execu- 
tive of the E. P. E. A. as governing its action in any dispute 
in which it may become involved through the action of 
another union. This is that the E. P. E. A. is not concerned 
with the merits of the dispute, nor with its origin.” 

Suppose the E.T.U. were to put forward a demand for all 
the surplus profits of the electricity supply industry to be 
divided amongst its members. (In view of the miners' recent 
demands this cannot lightly be dismissed as improbable.) The 
supply authorities would very naturally refuse, and it is 
equally likely that they would turn down any suggestion by 
the E.T.U. that the matter should go to arbitration. Accord- 
ing to the official policy of the E.P.E.A., the latter would 
have to throw in its weight with the E.T.U., as it is not 
concerned with the merits of the dispute, but only with 
which side has refused arbitration. P 

Despite the sarcasm of '' Another Power Engineer," I join 
with A Group of Senior Power Engineers in being unable 
to accept this policy. If acceptance is a condition of member- 
ship of the E.P.E.A., then I am afraid my resignation will 
have to go in. 

If Mr. Jones's explanation of the policy offered to the 
„Group had they signed their names contains nothing 
further than the circular letter issued to corresponding mem- 
bers, I am afraid it would not do much towards altering their 
views. Mr. Jones also tilts at members who have been 
absent from meetings. It would cost the writer over 208. 
train fare, plus a night's hotel expenses to attend a section 
meeting, and unless such meeting were held on a Saturday it 
would also involve absence from work for part of an afternoon 
and morning. Were it not getting away from the original 
subject of this correspondence, I would be tempted to enlarge 
on this point of insufficient information to outlying groups 
of members, but I refrain out of consideration for your 1 

I enclose my card as the usual guarantee of good faith, 
but beg to subscribe myself meantime, ü 


I have seldom seen such confused arguments as those 
appearing in the letters from Se Defendendo " and ''Another 
Power Engineer ’’ published in your issue of September 24th. 
Both writers are apparently imbued with the idea that the 
members of the E. P. E. A. correspond with the three tailors 
of Tooley Street, who strutted up and down saying: We 
are the people.” . | 

" Se Defendendo " and Another Power Engineer set 
up such a high standard of righteousness in championing the 
cause of the oppressed that one is very surprised to find them 
supporting the cowardly policy of hitting innocent onlookers 
(in the form of the general public), because the authors of 
this policy are unable to strike one set of opponents in a 
quarrel in which they are not involved. 

The E.P.E.A. were not concerned in the Penistone dispute; 
and because the E.T.U. started to run amok there was no 
justification whatever for the E.P.E.A. to follow suit. 

People who make such a claim (as the E.P.E.A. does), of 
obtaining justice for those who need it, should practise what 
they preach, and not perpetrate a gross injustice on the 
innocent, long-suffering public. | 

Of course, from their past record, one does not expect any- 
thing but selfishness from the E.T.U.; they are for them- 
selves and themselves alone (nobody else counts a button); 
but one does expect something more from the E. P. E, A., 
whose members are men of education and scientific training. 
I prefer to think that the recent action of the E. P. E.A. is 
the result of ‘‘ swelled head on the part of the Executive, 
and is not endorsed by the majority of my brother engineers. 


H. C. Silver. 
London. | 
September 21th, 1920. | 
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: Domestic Supply Pressure and Wiring. 


. The thanks and appreciation of the electrical industry are 
due to Mr. Wordingham for his timely article on supply 
pressures and wiring. 

Particularly striking is the last paragraph but one, in which 
he says: It should surely not pass the wit of man to invent 
some less cumbrous scheme than piping.’ But is it necessary 
to invent any more systems of wiring? Surely we have too 
many. 

It seems to me that we are passing through the same mill 
in wiring systems as we did in cable systems. 

We have at last a satisfactory and more or less standard 
cable system, namely, paper lead armoured, laid direct. Sub- 
ject to local conditions, no engineer thinks of laying any other 
nowadays. 

Screwed barrel seems to be the favourite system of wiring, 
but why are we wedded to one so cumbrous and expensive? 

What is the matter with the cab tire sheathed system of 
wiring for all pressures and situations (except perhaps extreme 
dry heat)? That it requires so few I.E.E. rules should be 
‘sufficiently convincing as to its safety and efficiency. 

With the usual disclaimer, I can honestly say that after 


14 years’ experience with most systems of wiring, I think 
the C.T.S. has the least objections of the lot. 

No wiring system is yet perfect—the C.T.S. has certain 
objections which will be overcome: T think the tough rubber 
protection. should be slightlv thicker—but for house wiring 
(new and old) I feel sure there is nothing better. The price 
of the wire is high, but I find the cost of installing is low. 

A lot of prejudice has to be overcome before C.T.S. 18 
adopted, because we have become so obsessed with the idea 
that an electric wire must be in a pipe, but as it becomes 
better known the piping habit will die out, at least for house 
wiring. 

I wish Mr. Wordingham would say what more he wants 
for a flexible house-wiring system than this system provides. 
Does he want it armoured? B. W. Gothard. 


Aldershot Electricity Works. September 25th, 1920. 


[Correction.—We regret that in line 9, page 394, of Mr. 
W. Arthur Jones's letter in our last issue, the words small 
majority " were by a printer's error substituted for the 
correct expression, small minority.’ —Ens. ELEC. REv.] 


BUSINESS NOTES, 


Bankruptcy Proceediags.—J. J. Symons (Zodiac Peerless 
Electric Lamp Co.), 25, Denmark Street, Charing Cross, W.C.— 
Trustee (Mr. A. H. Partridge, 3, Warwick Court, Gray's Inn, W. C.), 
appointed September 18th. 

J. JAGGER (Jagger & Co.), electrical engineers, Halifax.—The 
public examination in bankruptcy of this debtor took place at 
Halifax County Court on September 24th. The liabilities were 
£1,359 groes ; expected to rank fur dividend, £1,303 ; assets were 
estimated to produce £626, less preferential claims of £55, making 
a deficiency of £732. The debtor alleged that the causes of his 
failure included losses arising from defective work done by incom- 
petent workmen, who, in addition, limited their output. He was 
originally a brassfounders' apprentice, served three years with the 
Foroes during the war, had only seven months’ practical experience 
in the electrical trade before commencing business, but had 
acquired some theoretical knowledge through correapondence 
classes, The Official Receiver suggested that the debtor's incom- 
petency had been a contributing factor of the cause of his insol- 
vency, but the debtor demurred to this. The examination was closed. 

H. TURNER, electrician, 31, St. Paul’s Road, Southsea.—First 
meeting October 6th, at the Official Receiver's Office, Portsmouth. 
Public examination, November Ist, at the Court House, Portsmouth. 


Company Liquidations.— VARIABLE Pumps AND MOTORS, 
LTD.—Winding up voluntarily. Liquidator, Mr. M. Lancaster, 
46, Basinghall Street, E.C. A meeting of oreditors was called for 
September 30th. 

ELECTRIC AND GENERAL WORKS, LTD.—A meeting is called 
for October 6th, at 54, Rue la Boetie, Paris, to hear an account of 
the winding- up from the liquidator, Mr. F. H. Christlieb. 

W. A. & R. J. JAcons, LTD.—Winding up voluntarily. Liqui- 
dator, Mr. R. G. Sidtord, 20, John Street, Adelphi, W.C. Meeting 
of creditors, October 4th, at the Institute of Secretaries, 59A, London 
Wall, E.C. Particulars of claims to be sent to the liquidator by 
October 31st. 

BRITISH AND OVERSEAS ENGINEERING SYNDICATE, LTD.— 
Winding up voluntarily. Liquidator, Mr. J. Findlay, 4, Old 
Burlington Street, W.1. Meeting of creditors, October 5th. 

Lowa ENGINEERING Co., LTD.—Voluntary liquidation. Meeting 
of creditors, October 4th, at 25, College Hill, Cannon Street, E.C. 
Liquidator, Mr. A. J. Harmer. 

HYDRO-ELECTRIO CONCESSIONS, LTp.—Meeting of members, 
October 4th, at 3-4, Great Winchester Street, E.C., to hear an 
account of the winding up from the liquidator, Mr. W. Gain. 


Dissolutions of Partnershlp.—Woop & RonERTS, elec- 
trical engineers, 7, Salem Street, Oldham.—Measrs. H. R. Wood and 
D. A. Roberts have dissolved partnership. Mr. Roberts, who will 
continue the business in his name, will attend to debts. 

IMLAY & BLAND, coach builders, motor, electric and general 
engineers, London Road, Oadby, Leicester.—Mesars. G. A. and W. 
Imlay and E. Bland have dissolved partnership. Debts will be 
attended to by Messrs. G. A. Imlay and W. Bland. 


Catalogues and Lists,—M Essns. F. J. SHENTON & Co., 
Lrp., 68 and 69, Shoe Lane, E.C. 4.—An illustrated and priced 
leaflet dealing with Supreme electric irons, kettles and boilers. 

Messrs, SIEMENS BROS. & Co, LTD. Palace Place Mansions, 
Kensington Court, W. 8.—4A card-leatiet outline of a typical 
Siemens Leclanché cell, containing a description of the porous pot 
form. 

Messrs. Hiaas BROS., Sand Pits, Birmingham.—" Monthly 
Magazine," Vol, II, No. 7, October, 1920 (24 pp.). Stock list of A.C. 
and D.C. motors, notes on current consumption of motors, &c. 

Messex, BRUCE PEEBLES & C», LTD., Edinburgh.—Pamphlet 
No. 16 C, Peebles Alternatir g-Current Motors (Polyphase Induc- 
tion Type)" (20 pp). A very comp'ete description of medium- 
sized, self-contained motors, wi.h cea: illustrations of details in 
their construction, including rotor winding and short-circuiting 
and brush-lifting gear. Dimensions and weights are given in both 
English and metric systema, 


ACCUMULATORS OF WOKING, LTD.—A set of eight cards 
10 in. x 8 in, giving details of various sizes and types of 
"Hellova" accumulators, with instructions for care and main- 
tenance. 


Trade Annouacements.— We are informed that MESSRS. 
X-Rays, LTD., of 11, Torrington Place, Gower Street, W.C. 1, have 
purchased the whole of the X-ray and electro-medical business of 
the High-Tension Co., including the plant, stock, goodwill, and 
patents, Mr. Mortimer A. Codd, who is well-known in connection 
with his work on high-tension apparatus during the war and his 
authorship of a standard work of reference in connection with 
these instruments, will in future dissociate himself entirely from 
business, and has entered into an agreement with X-Rays, Ltd., as 
director of research. This places his unique laboratory at their 
Bervice. 

For the convenience of their customers, the principal sales 
department of PoPE's ELECTRIC LAMP Co., LTD., on and after 
October 4th, will be at 5, Arthur Street, London, W.C. 2, instead of 
at the works at Hythe Road, Willesden. Large stocks of '' Elasta " 
lamps will ba held at Arthur Street (Mr. E. A. Marx, sales 
manager). Telephone number: Gerrard 6074" (two lines). 
Telegraphic address: Duramentum, Westcent, London.“ 

MR. A. R. Macey has resigned his position ag manager to 
Haslam & Stretton, Ltd., Bristol Depot, and will shortly be com- 
mencing business on his own account as a factor aud agent. He 
desires to receive manufacturers’ lists and catalogues at Victoria 
Terrace, Clifton, Bristol. 

MEssrs, PERRIN'S, LTD., of 15, Catherine Street, London, W.C. 2, 
have recently secured sole British and Colonial selling rights for the 
A. 8. Skandinaviske Kabel og Gummifabriker of Christiania, who, 
as announced in our pages, have recently secured large contracts 
for cable for the Norwegian Government, for the Dutch Indies, 
&c. Messrs. Perrin'8 have also completely acquired the interests of 
the Indestructible Cable Co., formerly of 20,High Holborn, and regular 
supplies of “ Indestructible ” insulated wires and cables are now 
available. 


. E 
Lead.—In their report dated September 25th Messrs. 
G. Cawson & Co. state :— 
Lead is still arriving from Germany, and with the continued low value of the 
mark, further shipments will no doubt be forthcoming. We understand 


arrangements have been made permitting smelters there to export 50 per cent. 
of their production. 

Spanisn arrivals are likely to continue on & good scale—as France having 
now a surplus stock of lead, shipments originally intended for that country 
will no doubt be diverted to the United Kingdom. Many of the mines are now 
increasing their output, and some of the very old brands are again making an 
appearance on the market. Inquiries from the home trade continue poor, 
while the demand for export remains exceedingly quiet. The reoent strike at 
the electrical works has, no doubt, interfered with consumption, and con- 


sumers who had deliveries of immediate lead postponed are probably covered 
for some wecks. 


Messrs. JAMES FORSTER & Co., in their statement, say :— 


Consumers have not been buying to any extent, but many want lead, and in 
the event of the settlement of the miners' dispute, there should be considerable 
buying for early delivery, in which case there is not too much about, as is 
indicated by premiuins oi 203. to 258. having been paid for spot stuff this week. 


Social Events.—Over 100 traffic department members 
of Blackpool Electricity and Tramway Works went for an outing— 
the first since the war—on September 22nd. The party went in 
four motor char-a-bancs to Chester. 

The bowling handicap between Blackpool Corporation electricity 
and tramway employés was concluded on September 23rd, The 
final players were: — L. Winckley, 21; T. Carradus, 10. There 
were originally 64 entries. 


Copper Prices. — Messrs, F. Smith & Co., report, 
September 25th :—Electrolytic bars, £110, £2 decrease; do. sheets, 
no change; electrolytic wire rods, £132, £2 decrease: do. H.C. 
wire, 3d. to š i.. jd. decrease; silicium bronze wire, no change. 

Mesars. James & Shakespeare report, September 29th : Copper 
bars (best selected), sheets and rods, no change; English pig lead, 
£37, (108. decrease on last week's quotations.) 
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New French Company.—A new company has lately been 
formed in Paris (2, Avenue Velasquez) with a capital of 3,500,000 fr., 
and the title La Société l' Equipment Electrique. 


Lalley Light.—We regret that through an accident at 
the printers, the words ‘ 32 volt" were omitted from the elec- 
trical specification in the advertisement appearing on page 56 (Sup.) 
of our last issue. 


Book Notices.—‘“ The Decimal Educator. Vol. II, 
No. 9. London: The Decimal Association (30 pp), price 61, The 
September number of the magazine oontains an admirable portrait 
of Mr. Harold Cox, whose studies of economics have male hima 
oonvinoed supporter of the decimal system of coinage. Other 
features of the issue, in addition to an abstract of the annual report 
of the Executive Committee of the Decimal Association, are articles 
on The Failure of the Penny," by Mr. Harry Allcock ; The 
Teaching of Decimals,” by Mr. J. W. Ladner ; " Methods of Illus- 
trating the Metric System,” and The War and the Decimal System," 
by Major G. Plaisant, of the French Army Engineering Corps. 

The Export Register of the Federation of British Industries. 
London: F.BI. and Industrial Publicity Service, Ltd. 20s. to 
members, and 25s, to non-members (unless they are members of 
affiliated associations). This is a useful and businesslike volume, in 
which the F.B.I. and its purposes are described, and particulars of 
members and their products are classified. A good deal of infor- 
mation is given relating to the Overseas Organisation of the 
Federation, with which our trade readers are already familiar, and 
no doubt the publication will considerably help in developing the 
export trade of manufscturers whose particulars (including the 
addresses of their overseas agents and brauches) are given. We 
understand that editions are being produced in French, Spanish 
and Portuguese for distribution in Europe and Central and South 
America. 

From Newton to Einstein. By Benjamin Harrow, Ph.D. 
London: Constable & Co., Ltd. Price 2s. 6d, This very readable 
little book outlines the work of Newton, “ the greatest genius that 
ever existed " (Lagrange), on gravitation and optios ; the electro- 
magnetic theory of light; and the nature of matter. It then 
describes the predictions of Einstein, which were in great part 
verified by the British Eclipse Expedition of 1919, which proved 
that light was deflected in accordance with Einstein's law of gravi- 
tation. The author points out that Newton has not been proved 
to be wholly wrong; but Einstein's law, developed in the light of 
present-day knowledge, is more universal" than Newton's, and 
really includes the latter. He then explains the principle of 
relativity with the aid of analogies, so far as it can be explained 
without the use of mathematics. Numerous references are given 
to publications in which the interested reader can pursue the 
subject to any degree desired. 

The Motor Transport Year-Book and Directory.“ Vol. 5,1920 
(489 pp.). London: Electrical Press, Ltd. 20s. net.—This volume 
includes the new rates of taxation for road vehicles and some notes 
on the Ministry of Transport and its work, as well as reports of 
committees on traffic, fuel, &c. The publication forms a very oom- 
plete directory of transport, &c., companies and officials. 

“Dorman Wave-Power Tools.” (68 pp) W. H. Dorman & Co., 
Stafford.—This is a publication explaining the underlying principles 
of the transmission of power by the medium of wave impulses 
through water. The system is applicable to rock drills, riveting 
hammers and machines, coal-cutting machines, &c. The booklet 
is well detailed and elearly illustrated. 

Journal of the American Institute of Electrical Engineers, 
Vol. XXXIX No. 9. September, 1920. New York: The Institute. 
Price $1. 

“Industrial Electrio Vehicles and Trucks" By W. Worby 
Beaumont. Pp. xii. + 194; 177 fige. London: Chas. Griffin and 
Oo., Ltd. Prioe 151. 


Inquiry from India.—The Department of Overseas 
Trade has been advised by the representative of an Indian house 
that the firm are buyers of a large variety of lines of electrical 
machinery, plant and apparatus. The Department will furnish the 
name, also the name and address of the London agent, to British 
firms on application. 


. Deed of Assignment.—J. C. Raine, A. Podmore, and 
8. Hewitt (Hewitt, Raine & Co.), electrical engineers, 41, Lewis 
Grove, Lewisham, 8.E. Particulars of claims to be sent by 
October 11th to the trustee, Mr. W. A. J. Osborne (Corfield and 
Cripwell), Balfour House, Finsbury Pavement, E.C. 

E. W. Heath (Heath, Wingfield & Co.), 6, Hans Road, Brompton 
Road, 8.W.—Claims by October 11th to the trustee, Mr. W. A. J. 
Osborne (Corfield & Cripwell) Balfour House, Finsbury Pave- 
ment, E.C. 


Electrical Supplies in South Africa.—The S.A. Mining 
and Engineering Journal for August 28th states :— 


Materials in very fair quantity are arriving from Britain and the Con- 
tinent. A leading dealer has just received a large consignment of lamp shades 
from Holland at prices ranging from 138. to 20s. dozen; home price, as against 
B itish quotations of from Sus. to 48s., which is only another way of saying 
that the Continental workers seem to be facing labour troubles, &c., more 
heroically than their British eonfróres. At the moment there are no big 
contracts on hand, but, notwithstanding, & fairly good volume of business is 
being done locally, and even along the coast as far afield as Port Shepstone, &c. 
.. . The large shipments of material arriving, and still on the way, are bound 
very shortly to lower existing prices. 


The Italian Metalworkers’ Dispute. — The Tribuna 
reports that the engineers at the Pirelli works have decided to 
strike until the extremists who caused disturbances in the factory 
have been punished.— Reuter. 


Malicious Destruction, — Two boys charged with 
malicious mischief at Paisley, at various works, destroyed over 200 
electric globes, valued at £43. 


Aerial Beanfeast.— From Messrs. Macdonald, Syer 
and Co., Ltd., of Gray's Inn Road, W.C. 1, we have received an 
excellent photograph as a memento of the first aerial beanfeast 
held by an electrical firm—their own, which we illustrated in these 
pages a short time ago. 


Telegraph and Telephone Instruments for Latvia.— 
The Department of Overseas Trade states that the Purchasing 
Commission of the Bepublic of Latvia desires to purchase the 
following goods in this country. Quotations f.o.b. British port, 
and payment will be made in cash. Particulars as to quantities, 
&o., may be obtained at the offices of the Commission at 4, Draper's 
Gardens, Throgmorton Avenue, London, E.C. 2. (Telephone, 
Bank 5348) :— 

. Materials and spare parta for radio-telegraph stations. 

Telegraph and telephone spare parts :—(a) Telegraph apparatus : 
Morse, and various spare parte and essentials for same ; (5) “Jusa” 
telegraph apparatus, and various spare parts and essentials for 
same; (c) field telephones and indoor telephones; (4) various 
special instrumenta (or tools) for effecting repairs to telegraphs and 
telephones, í 


Italian Companies.—Under the style of Manifattura 
Luigi Duca has been formed at Busto Arsizio a company with a 
apa of 100,000 lire, for the conduct of an electro-mechanical 
works. 

The Società Anonima Termoelettrica has been embodied at 
Ferrara, with a capital of 600,000 lire, to trade in heating and 
lighting appliances. 

An amalgamation of concerns is represented by the Società 
Anonima Industrie Riunite Passamanterie Venegoni, De Capitani e 
Suooessori Menni, which has been established at Milan (Via Pavia 5), 
with a capital of 6,000,000 lire, for the manufacturirg of telegraph 
and telephone cables, &o. l 

The Società Italiana C. A. has been constituted at Milan (Via 
Sansovina 1), with a capital of 100,000 lire, in order to work the 
patents of the late firm of Grouvélle & Arguembourg, for lighting 
and heating installations. 

With a capital of 1,500,000 lire, the Società Padana di Elettricità 
has been formed at Milan, for the manufacture, purchase, sale, and 
working of electric plants. 

The construction of aqueducts for hydro-electric undertakings and 
public works is the business of the Società Anonima Ingg. Vismara e 
Sala, formed at Milan with a capital of 500,000 lire. 

There has been launched at Rome the Società Anonima Italia, 
with a capital of 100,000 lire, for the supply of electrical material. 

Livio Suppo e Ca. have formed themselves into a company at 
Turin, with a capital of 50,000 lire, for the manufacture of electrical 
requirementa. 

At Milan has been oonstituted the Società Elettrotecnica Ing. 
Soldati, Pott. Pastore e Ca., with a capital of 400,000 lire, for the 
manufacture of electrical material and plant, Xo. 


B.T.H. Fittings.—On account of the rapid growth of 
their lighting business, the BRITISH THoMsON-HousTON Co. 
decided some months ago to extend their Rugby fittings factory. 
The new workshops are now nearing completion; the most 
efficient and up-to-date machinery is being installed, and the com- 
pany hope very shortly to be able to manufacture and deliver 
fittings and refleotors in vastly greater quantities than heretofore. 
One of the staple products of this factory is the Mazdalux metal 
reflector for industrial lighting. It is expected that the extended 
facilities which will soon be available, will enable the B.T.H. Co. to 
treble or quadruple their Mazdalux output. In the case of “ Eye- 
Reat indirect fittings, semi-direct fittings, and other lighting 
equipment made in the B.T.H. factory, the production will algo be 
considerably increased, 


For Sale. — Doncaster Borough Council Electricity 
Department is prepared to receive offers for three 50-K w., and one 
150-Kw. Mather & Platt steam -driven generators. A three-throw 
pump and some Hopkinson valves are offered for sale by the 
Watford Electricity Works. For particulars see our advertisement 
pages to day. 


Bauxite Mining in Germany. As is known, various 
works for the production of aluminium were established in 
Germany during the war, with the encouragement of the 
Government. Raw materials were scarce during this period, 
and are only now obtainable at high prices owing to 
exchange considerations. The principal source of the supply of 
bauxite in Germany is located in Upper Hessen, where the 
deposits reach a thickness of from 1 to 8 metres, mining being 
mostly carried on in the open. Prejudice against the use 
of bauxite from this district existed for a long time, and even 
at present the distrust has not entirely disappeared. Never- 
theless the conditions have become substantially better. Ex- 
tensive explorations made on behalf of a Government depart- 
ment in Upper Hessen are said to have revealed the presence 
of deposits of alumina of a considerably greater extent than 
had formerly been assumed to be the case, and fresh deposits 
are still being opened up. The production of the mines and 
the number of mines have increased in recent years, and the 
industry is claimed to be a factor of importance for the 
district. 
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Applications for British Trade Marks.—Appended is a 
summary of the recent applications for British trade marks 
in respect of goods connected with the electrical trades and 
industries :— 

Semco, No. 402,947, Class 13.— Electrical ignition sparking 
plugs. Semco Co., Ltd., 19.20, High Street, Shoreditch, E. 
April 14th, 1920. 

B. B. L. (lettering combined with design), No. 400,226, Class 
18.—Hlectric welding apparatus, &c. Brown Bros., Ltd., 
Great Eastern Street, London, E.O. January 30th, 1920. 

P.E.H. (lettering combined with design), No. 400,759, Class 
18.—EHlectrical heating apparatus. Premier Electric Heaters, 
ag 200, Bradford Street, Birmingham. February 14th, 

Pyrotip, No. 406,110.—Electric apparatus in Class 8. British 
Thomson-Houston Co., Ltd., 83, Cannon Street, London, 
E.C. July 15th, 1920. 

Siddor, No. 405,525, Class 18.—Electric stoves and heaters. 
Chas. H. Roddis, 66, Elstow Road, Bedford. June 25th, 1920. 

Ferolite, No. 403,116, Class 13.—Electrodes of ordinary metal 
for electric lamps, &c.  Ferolite, Ltd., 2, Kertling Street, 
Battersea, S. W. April 19th, 1920. 

Aurolite, No. 405,040, Class 8.—Electrically- illuminated ad- 
vertising apparatus. Aurolite Electrical Supplies, Ltd., Crom- 
n House, Surrey Street, Strand, London, W. June 10th, 

C. C. C. Co. (lettering combined with design), No. 405,403, 
Class 8.—Hubber-insulated electric cables. No. 405,404, Class 
8.—Paper-insulated electric cables. Callender's Cable and 
Construction Co., Ltd., Hamilton House, Victoria Embank- 
ment, London, E.C. June 22nd, 1920. 

Star (lettering combined with design), No. 399,474, Class 11. 
—Electric vibrators, being instruments used for curative pur- 
poses or in relation to health. Fitzgerald Manufacturing Co., 
Torrington, Conn., U.S.A. January 13th, 1920. 


Electricity Costs.—A very satisfactory start has been 
made with the Federation of British Industries’ scheme for 
the interchange between manufacturers of data regarding 
electricity costs and kindred subjects. Up to the present 50 
members have supplied data. The first table of comparative 
costs was circulated at the end of July to members concerned, 
and as further returns were received it was decided to 
issue a supplementary list at the end of September. Members 
who have already supplied information will receive the supple- 
mentary lists as they appear from time to time. 

Any other manufacturers who wish to take advantage of the 
scheme, by which mutual mterchange of electricity cost per 
unit is effected, should immediately inform head office and 
forward data covering their electricity supply cost. ‘The method 
to be followed in compiling information was outlined in 
The Bulletin of July 2th. It is felt that this method is not 
thoroughly satisfactory, but the majority of the opinions 
received show that the classification adopted is regarded as 
being the most effective. For interchange purposes what is 
required is the actual cost per unit. This can be quickly 
found by dividing the total cost by the number of units con- 
sumed. It has, however, been felt desirable to add a further 
specification, namely, the average number of hours per day 
during which current is used. ‘The form of the return there- 
fore is now as follows: Grade. Cost per unit. Average daily 
hours of load. 


The Engineering Dispute.— LoNboN COMPANIES’ Pro- 
TEST.—At the time of the recent threatened electricity strike 
the Conference of Chief Officials of the London electric supply 
companies wrote to the London secretary of the Electrical 
Trades Union protesting at the manner in which the com- 
panies had been drawn into a dispute in which they had 
no concern or influence, and calling attention to the following 
matters :— 

l. The companies had no dispute with their own men. 

2. The action of the union in attempting to bind the mem- 
bers without the formality of a ballot was unconstitutional. 

3. The companies declined to accept strike notices given 
by the union or shop stewards on behalf of the members, 
and would only recognise notices given by the individual 
employés. 

4. Certain of the companies had received no notice of any 
kind of the proposed strike, while others had received less 
tban seven days’ notice. 

5. Under Award 2,772 seven days’ notice of termination of 
CEREN of shift workers was agreed to be given on either 
side. 

6. The letter received by some of the companies from the 
union referred to “a mass meeting of shop stewards repre- 
senting all men employed,” whereas some of the shop stewards 
in at least one company received no notice of the meeting 
In question. 

On ‘Thursday last week the conference of officials sent a fur- 
ther letter asking for some guarantee that the action of which 
it complained would not be repeated. The letter added: “I 
win also desired to intimate that all the companies must 
Insist upon individual notices to terminate employment, and 
that they cannot accept any such notice from any official of 
your union or from the shop steward. I am also desired to 
ask you to place on record that this conference strongly de- 
precates the action of your union in attempting to coerce your 
wembers employed in the companies’ undertakings in Tondon 


to give notice to leave their work, in the hope that the public 
inconvenience, loss, and danger occasioned by your action 
would force a decision in favour of your union in a conflict in 
which they were engaged in another part of the country. — 
Daily Telegraph. 

'The Sheffield Daily Telegraph states that official correspond- 
ence clearly shows that Mr. Matthews, secretary of the Shef- 
field District Committee, acted without the consent of his 
Executive Council in writing to the Shefheld and District 
Engineering Employers’ Federation to the effect that. the 
District Committee supported the men on strike at Penistone 
in their effort to establish the right to claim all foremen as 
members. . 

The Executive Council points out that in coming to an 
agreement with the employers through the Industrial Council 
the words: It was also agreed that the E. T. U., having in- 
timated to this Council that they are prepared to withdraw 
the question of principle arising out of the Penistone dispute," 
refer only to the words in the Sheffield District Committee's 
letter, which were: '' Further, to establish the right to claim 
all foremen as members.”’ 

The Executive says: ''As the Executive Council had never 
made any claim, it had nothing to withdraw," which in effect, 
is a complete repudiation of the action of the Sheffield Com- 
mittee and its secretary, Mr. Matthews. 


. German Engineering Industry. At the annual meeting 
of the Union of German Mechanical Engineering Works 
(Verein Deutscher Maschinenbauanstalten) Generaldirektor 
Becker, of Kóln-Kalk, said that a year ago orders from abroad 
were received in such numbers that the German engineering 
industry, after a long period of slackness, was able once more 
to provide its establishments with sufficient work. During the 
execution of the orders, however, great difliculties arose owing 
to the extraordinary rise in the cost of production, brought 
about by the increased cost of raw materials, the higher 
wages, and greater gencral expenses, while the value of the 
mark continued to fall steadily. Many works found them- 
selves in a serious situation from which they could only 
partly escape by coming to agreements with their foreign 
customers. Many, moreover, were obliged to agree to the 
cancellation of foreign orders. 

Meanwhile, the fall in prices has prevented the German 
industry from resuming competition with foreign industries, 
while wages have again had to be increased owing to the 
higher cost of living. The result is that foreign purchasers 
of German inachines are stil holding back, and that the 
former extensive sale territories are quite cut off for the 
time being. In the neutral countries buyers have fully 
covered their requirements during and since the war. East 
and south-east Europe scarcely count as purchasing countries 
owing to the unsettled political conditions. Italy, France, 
and Belgium are able to meet their own requirements, their 
engineering industries having developed greatly during the 
war. As for Great Britain and America, there can hardly 
be any question of supplying them with machines, for they 
are both competing with great success in the world's markets, 
where they have acquired great influence through financial 
investments. . 

If Germany is to regain her foreign markets, continued 
Herr Becker, there must be a reduction in the price of raw 
materials, the constant rises in wages must be avoided, and 
the working capacity of the shops, which has now sunk so 
low, must be increased. Moreover, the immediate abolition 
of export duties must be demanded. 

Since March, when the value of the mark began to rise, 
the number of foreign orders received has considerably de- 
clined, and in some cases has completely ceased, while home 
business is quite at a standstill. These circumstances have 
led to important reductions in working hours, to dismissals 
of employés, and to the closing down of some concerns. If 
unemployment has not yet become manifest to any very 
great extent it is owing to the fact that a great number of 
works have been engaged on long-dated orders received before 
the crisis, and that other establishments have avoided reduc- 
ing their staffs by building machines for stock.  To-day 
enormous stocks of machines worth many millions of marks 
have accumulated, without hope of any considerable sales. 
In these circumstances manufacturers must be prepared for 
great losses, for the banks are no longer inclined to provide 
financial means for keeping works going on such a basis. 
There is thus danger in the near future of a great increase 
in the number of dismissals and further closing down of 
works. 

Herr Becker considers that, in view of the fact that a 
further rise in the cost of raw materials and a fresh fall in 
the value of the mark are to be feared, the conclusion of 
foreign contracts in future will only be possible by the estab- 
lishment of a sliding scale of prices, but admits that this 
system will mean yet another hindrance to German export 
business. 

The reasons for the bad state of the home market are 
ascribed by Herr Becker to the fact that during the war 
many industries increased their establishments and are no 
longer in a position to find a sufficient amount of work for 
them. Whole works have consequently been closed down, 
and the machinery has been sold abroad. "There are many 
obstacles to any increase in the plants of the various industries, 
and Herr Becker considers that it is erroneous to think that 
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the holding back on the part of purchasers is due to a kind 
of '" buyers’ strike." The truth is much more likely to be 
that many are not in a position to make outlays even for 
urgent requirements. 

In conclusion, Herr Becker said that the German engineer- 
ing industry must endeavour to avoid the great waste of 
labour involved in the extraordinary variety of working 
schedules in most works and in the diversity of types manu- 
factured- To this end greater co-operation within the in- 
dustry will be needed, leading in some cases to amalgamation 
of interests. It will also be necessary to standardise parts of 
which great numbers are required. ‘This has been done suc- 
cessfully by the machine tool section, and it is hoped that the 
example will be followed by other branches of the engineering 
industry.—Reuter’s Trade Service (Berlin). 


Norwegian Association of Supply Works.—The annual 
conference of the Association of Norwegian Electricity Works 
has just been held at Christiania, 75 representatives being 
present. It was decided to appoint a committee to examine 
the question of establishing a buying office for the require- 
ments of the associated works and subinit a scheme for this 
purpose. Approval was also given to a standard form of 
contract for the supply of machinery, which is said to have 
also been accepted by the Association of Manufacturers. Herr 
Lichtenstein, of the Siemens-Schuckert Works, Berlin, pre- 
sented a paper on high-tension cables. 


Engineering Wages in Australla.— The Australian sec- 
tion of the Amalgamated Society of Engineers has submitted 
a claim to employers for considerable increases in wages and 
a 40-hour working week. The principal claims include: Black- 
smiths, £7 13s. a week; angle iron smith, £7 19s.; 
brass polisher, £7 10s.; coppersmith, £7 16s.; driller or 
screwer, £6 18s.; draughtsman, £8 14s.; electrical welder, £9; 
furnaceman, iron or brass, £7 10s.; furnaceman, electrical, 
£9; furnacemen's assistant, £6 168. 6d.; forgers and/or fag- 
goters, £8 14s.; fitters, £7 10s.; general labourers, £6 6s.; 
ironworker, £7 10s.; motor mechanic, £7 10s.; motor atten- 
dant, £7 48.; plumber, £7 10s.; pipe fitter, £7 10s.; switch- 
board attendant, £7 4s.; patternmaker, £7 19s.; shift engineer 
or shift electrician, £8 14s.; tinsmith, £7 10s.; turner, roll, 
£9 68.; tradesmen’s helpers, £6 138. 6d. Leading hands are 
asking for 158. a week extra; when in charge of 12 or more 
employés, 24s. extra. Casual employés not employed for more 
than one week demand to be paid 333 per cent. over minimum 
rates; if not employed more than two weeks, 90 per cent. 
extra; and if not employed more than three weeks, 15 per 
cent. extra. Special extra rates are claimed for outside districts 
in New South Wales, Queensland, Tasmania, South Australia, 
and Western Australia. One apprentice to every four fully- 
par journeymen is proposed. Employers are asked to provide 
or apprentices attending technical schools for eight hours 
a week (to be paid for at current rates).—Commonwealth En- 
gineer. 


The Datch Esst ladies, — The Swedish commercial 
attaché at Batavia, reporting on the trade situation in the 
Dutch East Indies in the second quarter of 1920, states that 
great development is taking place in the use of electricity, 
Men it is suggested should be followed by Swedish electrical 

rms. 


Neuhausen Aluminlum.—A Zurich report states that the 
Aluminium Industry Co., of Neuhausen, is in negotiation with 
& financial group for the sale of the company's works at 
Chippis, in the Valais canton. 


Credit and Prices,—We reproduce the following interest- 
ing comment on this important subject from the City Editor's 
notes in the Times: '' The cut in prices announced by two 
motor-car companies gives a further indication, if any were 
needed, that the existing volume of buying power is unable 
to support the present level of prices. Mr. Edward Berkeley, 
à member of the Council of the National Union of Manu- 
facturers, writes to inquire how restrictions of credit or buying 
power are going to reduce prices. The answer is partly by 
compelling the liquidation of unsold goods, since, if a holder 
of commodities 18 unable to obtain fresh credit, he must pro- 
vide himself with working capital by converting stocks into 
cash. A year ago 36 fr. 624 cents of French currency would 
buy £l of goods; now it would require 51 fr. 824 cents to 
buy the same quantitv of goods, if the sterling price of the 
goods had remained the same, which it has not. Similarly, 
other Continental currencies have lost a great part of their 
former purchasing power. The buying power of Italian cur- 
rency, in exchange alone, is only one-half what it was a year 
ago, and that of German less than one-half. It is true that 
additional francs, lire, and marks have meanwhile been put 
into circulation, but not to an extent to offset this decrease 
in exchange value. ‘This heavy decrease in buying power is 
not confined to the Continent; it extends to other markets 
in the East and elsewhere. How, in face of it, can prices do 
anything but fall, if demand is to revive? High costs of 
production will tend to prevent prices from falling rapidly, 
but they will not stop them falling. If costs of production 
are not reduced, then the pressure on prices will come via 
unemployment. It is obvious that, apart from monetary 
deflation, an increasing production of commodities must be 


reflected in an altered relation between supply and demand. 
The price-of an article is determined ultimately by what a 
buyer is prepared to give for it; other factors, such as costs 
of production, must adjust themselves to that price. Ap- 
parently Mr. Berkeley thinks that, if the coming winter should 
bring about extensive unemployment, a fresh dose of infla- 
tion should be administered to the economic patient; but he 
wisely refrains from explaining how a deliberate aggravation 
of a disease is going to remedy it.” 


The Siamese Market.—Mr. W. L, Grut, Swedish General- 
Consul in Siam, is reported to have been able to secure the 
introduction of certain Swedish industrial manufactures in 
that country, in his private industrial capacity as managing 
director of the Bangkok municipal electricity works and tram- 
ways, head of a motor-boat shipyard, chairman of the direc- 
tors of a cement factory, &c. Among the manufactures are 
mentioned turbines, electrical products of different kinds, 
pumps, Drott engines, ball-bearings, &c. 


LIGHTING AND POWER NOTES. 


Argentina.—ELECrRIO LIaH TN ScuEME.—The Depart- 
ment of Overseas Trade states that a notice in the Boletin Oficial 
promulgates a Decree approving the acheme formulated by the 
National Sanitation Works Board; which includes the provision of 
electric lighting in the city of La Banda (Santiago del Estero). 


Ayrshire.—HanBoUR PLANT.—The Ayrshire Dockyard 
Co. is to erect an electric power station at Irvine Harbour. The 
building will contain converters, dynamos, and air-compressing 
plant for operating pneumatic machinery in connection with ship 
repairing, kc. The estimated oost is £1,200. 


Barnes,— EXTENSIONS SANCTIONED.—The Council has 
received sanction to install a 1,500-kw. turbo-alternator and 
necessary accessories. The amounts sanctioned for the carrying 
out of the work are £7,451 for buildings and £45,624 for plant and 


foundations. 


Bingley. — ARBITRATION ON FAILURES. — The Urban 
District Council has decided to give the Keighley Corporation 
notice of its decision to refer the question of the repeated failures 
of the supply of electricity from Keighley to arbitration, and that 
Mr. Thomas Roles, the Bradford city electrical engineer, be suggested 
as the arbitrator to be sppointed under the particular clause in 
the agreement. 


Birmiogham.—Restrictions.—The Electricity Supply 
Department announces that owing to diffloulty experienoed in 
maintaining full supplies, some measure of restriction on use will 
be necessary until the winter months, with their heavy demands on 
the department's machinery, are over. In several directions 
supplies have already been curtailed, and to avoid the possibility 
of serious breakdown, further measures may have to be taken from 
time to time. It is apparent that the new generating station at 
Nechelle, which would now have been in operation but for unavoid- 
able delays in the erection of the structure and in ita equipment, 
will not be ready for use for a considerable time. Apart, however, 
from this delay, it is reported that portions of the existing plant 
have failed owing to excessive loads. 


Bo’ness,— BuLK SuPPLY.—The Town Council is to ask 
the lessees of the electricity works (the National Electric Con- 
struotion Co., London), to obtain from the Scottish Central Power 
Co. a contract for a supply of electricity in bulk, to be approved of 
by the Council. The burgh has spent £49,000 on the works since 
they were erected 20 years ago, and rather than find capital to the 
extent of £40,000 for new plant to meet the increased demand, 
it has decided upon a bulk supply, involving the erection of a 
high- pressure supply line, probably overhead, from the power com- 
pany’s existing nearest point of supply to the Bo'ness power 
station. The alterations at the Bo'ness station will involve an 
expenditure of £12,000. 


Bradford. — INCORPORATION  ScHEME.—In connection 
with the incorporation scheme of the Corporation, a meeting was 
held of the Guiseley District Council (one of the towns involved), 
and a deputation from the Bradford City Council promised that, at . 
an early date, should the ratepayers of the town consent to inclu- 
sion, an electric supply would be granted by the Corporation. 


Bedford.—WaTrR-PowkR PrLANT.—Sir John Anderson 
has harnessed the waters of the Ouse for the purpose of supplying 
electricity to his estate, about 10 miles from Bedford. The plant 
consists of a 56-B.H.P, vertical turbine coupled to two 19-Kw. 
generators, 


Bristol.— YEAR’S WorKING.—The report on the working 
of the electricity department for the year ended March 31st last 
shows that the total inoome from all sources amounted to £229,525, 
as against £169,313 for 1918-19. The working expenses totalled 
£166,590, compared with £122,227, leaving a gross profit of £62,935, 
against £47,086. Capital charges reduced this surplus to a net 
profit of £10,875. Last year's result was a net deficit of £3,417 
The total units sold increased from 26,269,745 to 29,039,680, 
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Bary.—YsAR's WonkiNG.—The total revenue for the 
year ended March 31st last was £77,430 and working expenses 
£58,364, leaving a gross profit of £19,066. The net result, after 
payment of all capital charges, was a surplus of £2,377, comparing 
favourably with the previous year's deficit of £1,983. The number 
of units generated rose from 13,388,384 to 15,367,885 and the 
average price obtained per unit from 95d. to 1°19d. 

ADDITIONAL LOAN.—The contracta for the extensions at the 
electricity works having exceeded by £8,929 the amount previously 
sanctioned, it has been decided to apply to the Electricity Com- 
missioners for permission to borrow this extra sum. 


Continental,.—FRANcE. — The Conseil Municipal of 
Paris has voted & credit of 77,500,000 fr. to the Compagnie 
Parisienne de Distribution d'Electricité to carry out ita programme 
of complementary installations equal to 60,000 Kw. ; and a credit of 
20,000,000 fr. to the Métropolitain railway for the proposed new 
lines : Place Gambetta to the Porte Saint Gervais, the Trocadéro to 
the Rue de Varize, and Les Invalides to the Rue du Foar. 

ITALY.—The plans for the hydro-electric development of the 
Upper Adige contemplate the erection of three large generating 
stations. The first will be situated between Glurns and Chladerns, 
and will yield 50,000 H.P.; the second will be situated at 
Castelbello, and will provide 60,000 H.P.; and the third, which will 
be the largest, will furnish 100,000 H.P., making a total of 
210,000 H.P. derived from the upper course of the Adige. Pro- 
posals to convert three lakes in the neighbourhood into impounding 
reservoirs have been given up, as likely to prove disastrous to 
three rural communes. 

SPAIN.—A large electric undertaking in connection with the 
utilisation of the River Duero Falls appears at last to be taking 
definite form. A few years ago the Bank of Bilbao, with a group 
of capitaliste, undertook to exploit these Falls, which are capable of 
supplying up to 1,000,000 H.P. The first plan provided for the 
utilisation of 800,000 H.P., which would enable the concern to 
supply an extensive region with light and power and possibly 
to electrify various railway lines over a distance of several hundred 
kilometres. Many serious difficulties, however, intervened to 
delay the realisation of the project. These have now apparently 
all been overcome, and it is hoped that before long the Bank of 
Bilbao and its associates will be in a position to commence the 
equipment of the Falls. The initial capital required for the under- 
taking is 150 million pesetas, and it is understood that this amount 
is already in view.—Reuter’s Trade Service (Madrid) 


Darlington.—ExTENSIONS.—The Electricity Committee 


has accepted a tender for the new plant to be installed at the elec- 
tricity works. Authority has been received for a loan for the 
extension of the works as well as for the purchase of the plant. 


Dover.— YEAR’s WoRKING.—The accounts for the year 
ended March 31st last, record a total revenue of £30,892. Against 
this, working expenses amounted to £23,072, leaving a gross surplus 
of £7,820. Capital oharges amounted to £15,067, making the net 
result a deficit of £6,247, whioh, with the debtor balance from last 
account, makes a total of E 13.371. 


Electricity Districts.—The Electricity Commissioners 
give notice that the undermentioned areas have been provisionally 
determined to constitute separate electricity districts for the 
purposes of the Electricity (Supply) Act, 1919 :— 

North-East Midlands.—So much of the County of Derby as is 
inoluded in the Municipal Boroughs of Buxton and Chesterfield ; 
the Urban Districts of Bakewell, Baslow and Bubnell, Bolsover, 
Bonsall, Brampton and Walton, Clay Cross, Dronfield, Matlock, 
Matlock Bath and Scarthin Nick, North Darley, South Darley, and 
Whittington and Newbold; the Rural Districts of Bakewell, 
Blackwell, Chapel-en-le-Frith, Chesterfield, Clown and Norton. 

So much of the County of Lincoln (Lindsey) as is included in 
the Urban Districts of Barton-upon-Humber, Brigg, Broughton, 
Crowle, Gainsborough, Roxby-cum-Risby, Scunthorpe and Froding- 
ham, and Winterton; the Rural Districts of Gainsborough and 
Isle of Axholme, and the Parishes of Appleby, Aulkborough, Bonby, 
Bottesford, Brumby Rural, Burringham, Barton-upon-Stather, 
Cadney-cum-Housan, Cleatham, Elsham, East Butterwick, Flix- 
borough, Gunhouse, Hibaldston, Holm, Horkstow, Kirton-in- 
Lindsey, Manton, Messingham, Newstead, Raventhorpe. Redbourne, 
Saxby, Scawby-with-Sturton, South Ferraby, Twigmore, West 
Halton, Whitton, Winteringham, Worlaby and Wrawby, in the 
Rural District of Glanford Brigg. 

So much of the County of Nottingham as is included in the 
Municipal Borough of East Retford; the Urban District of 
Worksop ; the Rural Districts of Blyth and Cuckney, East Retford 
and Misterton. 

So much of the West Riding of the County of York as is included 
in the City and County Borough of Sheffield ; the County Borough 
of Rotherham ; the Municipal Borough of Doncaster ; the Urban 
Districts of Adwick-le-Street, Bentley-with-Arksey, Bolton-upon- 
Dearne, Greasborough, Handsworth, Hoyland Nether, Mexborough, 
Rawmarsh, Stocksbridge, Swinton, Thurnscoe, Tickhill and Wath- 
upon-Dearne ; the Rural Districts of Doncaster, Kiveton Park, 
Thorne, Rotherham and Wortley. 

South-West Midlands.—S5 much of the County of Salop as is 
included in the Municipal Boroughs of Bishop'sCastle and Ludlow ; 
the Rural Districts of Burford, Cleobury Mortimer, Ludlow and 
Teme, and the Parishes of Bishop's Castle (Rural), Clun, Clunbury, 
Clungunford, Edgton, Hopesay, Hopton Castle, Lydbury North, 
and Mainstone in the Rural District of Clun. 

So much of the County of Stafford as is included in the County 
Borough of Smethwick; the Urban District of Rowley Regis. 


So much of the County of Warwick as is included in the City 
and County Borough of Birmingham ; the Municipal Borough of 
Sutton Coldfield; the Rural Districts of Atherstono, Meriden, 
Solihull and Tamworth. 

So much of the County of Worcester as is included in the City 
and County Borough of Worcester; the County Borough of 
Dudley ; the Municipal Boroughs of Bewdley, Droitwich, Evesham, 
Kidderminster and Stourbridge ; the Urban Districts of Broms- 
grove, Lyle and Wolescote, Malvern, North Bromsgrove, Oldbury, 
Redditch and Stourport; the Rural Districts of Bromsgrove, 
Droitwich, Evesham, Feckenham, Halesowen, Kidderminster, 


Martley, Pershore, Rock, and Tenbury, and the Parishes of Berrow, 


Birtsmorton, Bushley, Castlemorton, Croome D’Abitot, Earls 
Croome, Guarlford, Hanley Castle, Hill Croome, Holdfast, Kempsey, 
Little Malvern, Longdon, Madreafield, Newland, Powick, Queenhill, 
Ripple, Severn Stoke, Upton-upon-Severn, and Welland in the 
Rural District of Upton-upon-Severn. 

Notice is further given that the Commissioners intend to hold 
local inquiries into the existing organisations for the supply of 
electricity in the above districts. Notioe of the dates on which 
the proposed inquiries are to be held will be issued at a later date. 
Objections or representations may be made not later than 
January 31st, 1921. 

TIME EXTENSIONS.—The date for the receipt of objection», &o., 
regarding the Commissionerà' definition of the London and Home 
Counties and the South-East Lancashire electricity districts has 
been put forward to March 31st, 1921. 


Eston.—ELECTRIO LiagmTING ORDER. — The Electricity 
Commissioners announce that the Urban District Council has 
applied for a special order authorising it to provide and distribute 
electrical energy within its district. Any objections respecting the 
La pep toe must reach the Commissioners on or before Ostober 
23rd next. 


Exeter.— EXTENSIONS APPROVED.—Approval has been 
given by the Electricity Commissioners to the extension of elec- 
trical plant at Exeter, and steps have been taken to obtain tenders 
for a steam turbo-alternator and condenser. The tender of Messere. 
Met ropolitan-Viokers, Ltd. has been accepted for a 1, 500-Kw. 
plant at £18,750, subject to the receipt of sanction to borrow 
the money. 


Falkirk.—SuPPLY ScHEME.—The creation of a central 
source of electricity supply to meet the requirements of Falkirk, 
Stirling, Grangemouth, Bo'ness, Denny, Alloa, Bathgate, and 
Linlithgow, was discussed at a conference on Thursday last week. 
The representatives are to report to their respective Counoils, 
and another meeting will be held. 

EXTENSIONS.—The Electricity Commissioners have consented to 
the extension by the Corporation of the existing generating station 
by the installation of one 1,500-KW. turbo-alternator and accessory 
plant. 


Gellygaer.—Loan.—The Urban District Council has 


applied for a loan of £2,000 to form a working balance for the 
electric light undertaking. 


Inverness.— ELECTRICITY SuRvEY.—With a view to 
ascertaining the suitability or otherwise of Inverness as an area for 
electricity supply for a district extending to Invergordon and Tain 
in the north, and to Nairn and Elgin in the east, the Town Council has 
instructed Mr. Hogarth, electrical engineer, Edinburgh, to make a 
preliminary survey of the area between Tain and Elgin, and to 
report upon the possibility of water power from Kilmorack and 
adjacent lochs. 


London.—HaMMERSMITH.—The Borough Council has 
received the sanction of the Electricity Commissioners to the exten- 
sion of the electricity generating plant by the purchase of a 
2,000-Kw. turbo-alternator from the Liverpool Corporation. 


Morley.—Bur& SuPPLY.—The Council has arranged for 
& bulk supply from Leeds Corporation ; 150 Kw. is to be available, 
and a minimum charge of £500 per annum has been fixed. 


New Zeaiand.—Hypbro-Evecrric PowER.—Àt a con- 
ference of hydro-electric power boards, held a short time ago, the 
Hon. J. G. Coates (Minister for Public Works), said that electric 
power boards would constitute a most important link in the hydro- 
electric development of the Dominion. The financial importance 
of hydro-electric developments might be judged from the estimate 
given in Mr. Parry's report of £7,000,000 for the North Island 
system, which at present prices would run to over £10,000,000. 
The South Island schemes would cost as much again, so that 
developments immediately in view would place the outlay on hydro- 
electric power on a footing with that of the railways and telegraph 
systems of the Dominion. An expenditure approximately equal in 
amount was required to distribute the power to various consumers 
throughout the country. That work would be the function of the 
electric power boards. The country distribution was essentially 
the function of a local authority especially elected for the purpose, 
and having jurisdiction over a large area, and it was with that 
object that electric power boards had been set up. Already that 
legislation had fully justified itself. Nine districts had been 
gazetted under the Act. Half the present coal consumption in 
New Zealand would be directly replaceable by electric power. At 
least one-half the kerosene and benzine now imported would also 
be replaced by a fairly complete supply of hydro-electric power, 
and there would also bea saving of firewood. It was estimated 
that the annual saving available upon the present fuel consumption 
would be as follows :—Coal, £3,000,000; firewood, £250,0) . 
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mineral oils, £56,000 ; total, £3,810,000. With a normal exten- 
sion of industries during the next five years there was a large 
number of uses to which electric power would be put, resulting 
in & gross saving to the publico of double that amount.— Auckland 
Weekly News. 


Pontefract.—OvEkRBEAD Mains.—The Rural District 
Council has consented to the Yorkshire Power Co. using overhead 
lines for the supply of electricity to Glass Houghton and Ferry- 
bridge, and has asked the company if it can arrange the lines 80 
as to supply the houses to be erected at Airedale. 


Rochdale.—Cosr or Marxs.— The Ministry of Health 
having declined to allow any part of the cost of laying electricity 
mains for the new Spotland houses to be charged to the housing 
scheme, the Housing Committee has decided to ask the Association 
of Municipal Corporations to take up the matter by bringing 
pressure to bear upon the Ministry to allow some portion of the 
expense to be charged to the scheme. In the Committee's opinion, 
£1,000 ought to be contributed towards the cost of laying the 
electricity mains. 


South Africa. —CAPE Town.—The Town Council proposes 
to invite tenders for a reinforced concrete jetty and pump house in 
conneotion with the provision of circulating water equipment for 
the Dock Road power station. The estimated cost of the scheme, 
together with the pipes, pumps and machinery, is £30,000. 


Wellingborough. — INEFFICIENT SUPPLy.—The North- 
amptonshire Chamber of Commerce, at the instance of local 
manufacturers, has made representations to the Northampton 
Electric Supply Co. regarding frequent interruptions of supply 
alleged by oonsumers. 


TRAMWAY AND RAILWAY NOTES. 


Continental,—G£RMANY.— Work has been recommenced 
on Berlin's new underground railway, the North-South line. The 
construction of the railway was begun before the war, but waa 
suspended, and for the last six years portions of the Friedrichstrasse 
have been partially blocked by wooden fencing marking the scene 
of the excavations. The cost was estimated before the war at 
82 million marks, but the figure now given is 400 million marks, 
The North-South will be Berlin's first completely underground 
line, as the present " Underground " is for a considerable distance 
an open-air overhead railway. It is not expected that the line will 
be completed before 1923.— Morning Post. 

The town of Rülesheim, on the Rhine, has acquired for 
280,000 marks the Niederwald Railway, which has been closed for 
33 years, and intends to electrify it. At the end of 1919 the value 
of the railway was booked at 1,588,371 marks. The company had 
& capital of 1,200,000 marks.— Economic Review. 

F&RANCE.—Begun in 1914, to tap the anthracite field of La Mure, 
the narrow-gauge electric railway from Grenoble to Gap was 
stopped by the war. Parliament having voted 6,000,000 fr. this 
year for the continuanca of the work, the construction and 
equipment are being continued, but will need two years for full 
completion. The plans comprise the harneasing of the falls of the 
Port-du-Loup, on the Upper Drac River, and the building of eight 
electric automotors, one of which was supplied before the war, as a 
specimen, by the Thomson-Houston Co. Meanwhile a goods 
service is to be worked by steam on a section of the line. 

BWEDEN.—The Stockholm Tramway Co. has decided to order 
about 50 new cars of considerable size, capable of carrying 60 to 
70 passengers.— Heuter's Trade Service (Stockholm). 


Glasgow.— INCREASED CHARGES.—The Corporation has 
increased the charges payable by engineering and shipbuilding 
firms in respect of material conveyed on the Corporation tramways 
from Govan station to their respective works. 


Hallfax.— TRACK RENEWAL.—The Tramways Com- 
mittee has decided that as soon as possible the tram way track to 
Stainland shall berelaid. Difficulty nas been experienced in getting 
rails, and the ‘shortage of cement has also been a contributory 
factor in the delay. 


Highland Railway.—PRosECTED — ELECTRIFICATION.— 
The announcement is made of the intention to electrify the High- 
land railway. The transition from steam to electricity as the 
motive power, it is stated, can easily be made. The standard gauge 
will be used, and the rolling stock can readily be adapted for elec- 
trical haulage. 

Lancaster.—ACCIDENT.—A serious tramway accident 
occurred on September 27th to a workmen’s car from Bowerham, 
on the Park route, which has, near the Park Hotel, a gradient or 
1 in 10. The car stopped at the Board of Trade danger signal, fixed 
after a fatality in 1914, but on restarting the driver lost control. 
Gaining impetus, the doub'e-decked car dashed forward to the 
junction with the Scotforth route, and there jumped the rails, 
A man on the footway did no? heed an alarm, and was caught by 
the car and had both legs severed. The heavy vehicle crashed into 
the palisading in front of Springfield School, where the motor was 
knocked off and the forepart of the car wrecked. Several passengers 
were injured, and the driver had to be taken home in an 
ambu race. Eye-witnesses said he made frantic efforts to atop the 
runaway car, but his magnetic brake failed to act. This is the 
third accident on this route under similar circumstances, 


London.—REpucED SERvICES.—Seventeen trains in each 
direction will be cancelled on the electrified portion of the North 
London Railway between Broad Street and Richmond on Sundays, 
beginning on October lOth.— The Times. 

HAMMERSMITH.—Ths Borough Council is urging the following 
proposals upon the Minister of Transport :—That, in view of the 
fact that many travellers waiting in queues for workmen's tickets 
prior to 7.30 a.m. are often unable to reach the ticket-offioe before 
that hour, and consequently have to pay ordinary rates, extra 
facilities should be provided for the issue of workmen's tickets, 
either by increasing the booking staff, issuing workmen's ticketa 
overnight, or issuing weekly books of workmen's tickets; that 
facilities should be afforded for through workmen's tickets to be 
issued from Stamford Brook to stations on the Piccadilly Railway ; 
that ordinary return tickets should be available on the Piccadilly 
Railway, as it is felt that such & course would tend to lessen the 
congestion at the booking offices during the morning rush hours; 
and that tb zh tickets should be issued for continued use on the 
tramway undertakings of the Combine and the Underground 
Railways. 


Newcastle,— STRIKE SETTLED. — In order to force 
inspectors and time-keepers to join the Vehicle Workers' Union, the 
Corporation tramway employés ceased work on September 21st, 
but after three days' stoppage, agreed to refer the matter to the 
executive committees of their Union and the Managers and Fore- 
mens’ Association, returning to work on September 23rd. 


Rawmarsh.—INcREASED FARES.—With respect to the 
Mexborough and Swinton Tramways Committee's application to 
the Ministry of Transport for increased fares, which was opposed 
by the Rawmarsh, Swinton and Mexborough Councils, and after- 
wards withdrawn on the understanding that the Committee would 
make certain concessions, it has been decided to introduoe two 
overlapping stages in the Rawmarsh district, and that the work- 
men's ticket system, previously in operation, should be re-intro- 
duced, These alterations will come into force when the present 
fares are increased. 


TELEGRAPH AND TELEPHONE NOTES. 


Barbadoes.—CaBLE ConTROVERSY.—Offizials of the 
Western Union Cable Co. declare that the cable from Barbadoes 
has been completed to within three miles and a half of the shore. 
It is stated that the cable can be connected with offices on shore, 
which are already prepared, within 24 hours after permission bas 
been given by the State Department at Washington. 

Oa September 23rd, representatives of the Cable Co. again urged 
Mr. Colby, the Secretary of State, to authorise the landing of the 
cable, but it is understood that the decision will be delayed until 
after the meeting of the International Communications Conference 
in October.— exter. 


Canada.—Conaress Reso.uTiona.—At the Congress 
of Chambers of Commerce, at Toronto, a series of resolutions was 
adopted urging the development of telegraphic communication 
within the Empire, includiag the following: 

"Whereas the importance cf direct cable communication 
between the United Kingdom and his Majesty's Dominions beyond 
the seas is an unquestioned and acknowledged fact; and whereas 
the passing of British telegrams through foreign, and poasibly 
enemy, territory is a source of national danger be it resolved that 
this Chamber reiterates ita opinion as to the urgent necessity of 
establishing without further delay cable communication between 
these Colonies and Great Britain, passing solely through British 
territory, and recommends that a sufficient subsidy be provided by 
the participating Colonies. —From the Trinidad Chamber ur 
Commerce. 

"Whereas the efforts being made further to develop trade 
between Canada and the British West Indies and British Guiana 
are seriously interfered with by the unsatisfactory cable service, 
under which messages are unduly delayed, mutilated, and lost ; and 
whereas the Imperial Government, together with the Government 
of Canada and the West Indian Colonies, contributes a substantial 
subsidy to the West Indies and Panama Telegraph Co., and the 
contract with that compeny extends until 1921 ; therefore resolved 
that, with a view to facilitating the development of trade between 
Canada, the British West Indies, and British Guiana, the Canadian 
Government is hereby urged to confer with the Imperial Govern- 
ment and the Governmenta of the West Indian Colonies regarding (a) 
the procuring of immediate improvementin thecable service bet ween 
Canada, the British West Indies, and British Guiana, and (>) the 
provision of a commercial wireless system between those 
countries."— From the Montreal Board of Trade.—Reuter’s Trade 
Service, 

Cleckheaton.— CHAPEL TELEPHONES. — A local Con- 
gregational chapel has a pulpit-to-pew telephone system installed 
for the benefit of the worshippers who have deficient hearing. The 
transmitter is fixed on the reading desk of the pulpit, and the 
receivers are placed in about a dozen pews in the parts of the 
chapel usually occupied by these people. When out of use the 
receivers are packed in neat wooden boxes in the pews, The system 
works very satisfactorily. 


Cuba.— NEW CaBLES.—The All America Cables, Inc., 
announced on August 23rd, that four permits had been received 
from the Government of Cuba to land cables on the Cuban coast, 


SENE RR RR ER a OA OE E RR IES 


486 | THE ELECTRICAL REVIEW, |Vol 87. No. 2,236, Ocromumm 1, 1920, 


which will reault in greatly improved service between that country 
and the United States, as well as between the United States and 
Central and South American points. One of the cables is to be 
landed at Havana, the other terminal to be New York or some other 
American city. Another will land also at Havana, with the other 
terminal in Mexico or Central America; a third will be laid from 
Havana along the north coast of Cuba to the Bay of Guantanamo, 
and the fourth is to be from the Bay of Guantanamo to Santiago.— 
T. and T. Age. 


France.— WIRELESS STORM WARNINGS.—Àn Admiralty 
Notice to Mariners, No. 1,236, of 1920, states that a system of wire- 


less telegraphic storm signals for the coasts of France has been 
established by the French Government. 


Honduras. — NEW WIRELESS STrATION.— The Ministry of 
Promotion has, according to the 7. and T. Age, authorised Samuel 
Zemurray to erect a wireless telegraph station at Puerto Cortes. 


Rumaula.— NEW WIRELESS STATION.—AÀ wireless tele- 
graphic station, erected by the Italian Marine, has been inaugurated 
at Bucharest ; a smaller French station was erected there a short 


time ago. The new station can communicate with all stationa in 
Europe, 


Sweden. — AMERICAN TELEPHONE CaBLE.—The Swedish 
Government has ordered from the International Western Electric 
Co. a long-distance telephone cable to be placed between Stockholm 
and Goteborg, a distance of more than 10 miles. The cable is the 
lateat type used by the American company, and employs relatively 
small gauge wire, but provides first-c!ass service, due to its equip- 
ment with Pupin loading coils and telephone repeaters. By this 
means a great number of circuits is provided in a relatively small 
cable at a cost considerably lessthan an equivalent number of open- 
wire circuits. This cable ia the first of a large network oontem- 
plated by the Swedish Government.— T. and T. Age. | 

The Departinent of Telegraphs proposes to raise considerably the 
telegraph and telephone rates. According to the new rates sug- 
gested, an inland telegram of 10 words would cost 1 krona, and 


each succeeding word 10 ores, instead of 5 ores, aa previously.— 
Reuter's Trade Service, 


Wireless Telegraphy Watchers.—Under the Merchant 


Shipping (Wireless Telegraphy) Rules, 1920, ships of Olass II (I. e., 
ships not engaged in the coasting trade carrying 50, but less than 
200 persons, and ships engaged in the coasting trade carrying 50 
persons or more) are required to carry, in addition to a certificated 
operator, one watcher if the voyage exceeds 8 hours, but does not 
exceed 48 hours from port to port, and two watchers if the voyage 
exoeeds 48 hours from port to port. The Postmaster-General has 
made arrangements for examining watchers at Glasgow, Newcastle, 
Liverpool, Cardiff and London. Applicants should address their 
communications to the Wireless Telegraphy Inspector at the Post 
Office, Glasgow; Post Office, South Shields; Room 10, Prudential 
Buildings, 36, Dale Street, Liverpool; Port Office, Bute Docks, 
Cardiff; Wireless Section, Secretary's Office, General Post Office, 
London. Forms of application may be obtained at any of the above 
addresses, and the examination fee (28. 6d.) should be paid by means 
of postage stamps affixed thereto. The candidate will be required 
to show that he is capable of receiving and understanding the 
wireless telegraph distress signal and the safety signal, and that he 
has sufficient knowledge of the apparatus to know that it ia in 
proper condition to receive signals. If the candidate satisfactorily 
passes the examination he will be granted a certificate of proficiency 
as a watcher. Applications for instruction should be made to one 
of the wireless schools.— Board of Trade Journal. 


Wireless Telephony.—When near Auckland, N.Z., a 
ship's wireless operator is reported to have heard quite distinctly 
voices transmitted on a wave-length of 450 miles from Avelon, 
near San Francisco. The distance between the two points indicated 
is, roughly, 5,000 miles. 


New Zealand.—lNcnEASED CHanGER.—À new scale of 
telephone charges has been announced by the Postmaster-General. 
Subacribers who are situated some distance from an exchange have 
had their payments increased to a considerable extent. There is 
an additional flat charge of £1 a year for each connection. Under 
the regulations just superseded a business telephone more than 
half-a-mile, or a private connection more than a mile from an 
exchange is loaded with a further 108. a year for every quarter of 
a mile, or fraction thereof, that it lies beyond that maximum up to 
three miles. Beyond three miles this charge rises to 158. a year in 
each quarter of a mile. Under the new scale of charges there 
quarter mile increases are raised by Es. each, so that, for a distance 
telephone, the subscriber will have to pay 15s. a year for each 
quarter-mile for the distance by which the maximum is exceeded 
up to three miles, and £1 for each quarter of a mile beyond three 
miles. The present charge for business connections up to half-a- 
mile from an exchange is £7 a year, while that for residence con- 
nections is £5 a year upto one mile from the exchange, with the 
extra charges for greater distances, as already mentioned. The 
charges for toll communications have also been increased for all 
distances above 20 miles —Auckland Weekly News. 

WIRELESS INSTITUTE.—With the idea of encouraging work in 
wirelees telegraphy in the Dominion, it is understood that legisla- 
tion will be passed this session to permit the formation of a New 
Zealand Wireless Institute. This body will have branches in 
various centres. and it is desired that a licence shall be granted to 
each local branch to install wireless apparatus and train persons 
interested in ita use, —4Awckland Weekly News, 


Italy.— Since December, 1919, the greatest use possible 
of existing wireless stations to further communication with foreign 
countries and with the Italian colonies has been made. The 
following countries are in wireless connection, some limited to 
State messages, others open to private users and the Press, The 
S. Paolo station at Rome is in communication with England, 
France, the United Statea, Turkey (Constantinople), Georgia (Tiflis 
and ports of the Black Sea only), Germany, Anatolia (Adalia and 
Scalo Nuova), Russia (Moscow). The Centocelle station at Rome, 
with Dalmatia (Radio-Zara and Radio-Sebenico routes). The 
Coltano station, with Spain. The Pola atation, with Bulgaria 
(Sofia), Roumania (Bucharest), Hungary (Budapesth), Austria 
(Vienna), Bohemia (Prague), Poland (Warsaw). The Taranto 
station, with Libya (Bengasi) and Salonica. The Brindisi station, 
with Albania. Near the Coltano station another station is in 
course of building, intended principally for Italian-American 
correspondence. The new station will have antennæ ef a height of 
250 metres, and will give forth continuous waves of a length of 
16,000 metres, using 200 Kw. The messages will be transmitted 
in duplicate. A scheme is afoot to build a powerful station on the 
continuous-wave system in Southern Italy for correspondence with 
the Balkan States and Eastern Europe. The building and working 


of this station may be made the subject of a concession to a private 
individual or firm. 


CONTRACTS OPEN AND CLOSED. 


( The date given in parenthesis at the end of the paragraph indicates 
the issue of the ELEOTRICAL REVIEW, in which the “ Official 
Notice” appeared.) 


OPEN. 


Australia, — Commonwealth Government. November 
24th. Protected cable terminals and cable distribution boxes. 

QUFENSLAND.—November 24th. P. M. G.'s Department. Iron 
poles (schedule 506), protected cable terminals, cable distributing 
boxes (schedule 507). 


November 30th. P.M.G.s Department. Protectors (schedule 
505). (September 21th ) 


October 6th. P.M.G.'s Department. Instruments and parts 
(schedule 199), (September 10th.) 

BRISBANE.—December 9th. Department of Public Works. 
Seventy three-phase oil-cooled core type static transformers. 

January 20th, and February 25th, 1921. The Oity Electric 
Light Co. 10,000-Kw. turbo-alternator set; transformers and 
switchgear. 

MELBOURNE.—February 24th, 1921. The Victorian Electricity 
Commissioners. Turbo-alternators of 25.000, 12,5^0 and 600 KW., 
and other plant connection with the Morwell power scheme. 

NEw Sours WALES.— November 26th. P.M.G.'s Department. 
Telegraph and telephone instrument and switohboerd parts 
(schedule 753). 

SOUTH AUSTRALIA. — October 20th. P. M. G.“: Department. 
Telegraph instruments (schedule 516), and telephone instrumenta 
(schedule 549). (September 1(th.) 

November 3rd. P. M.G.'s Department. Telephone instruments 
(schedule 548). (September 10th.) 

November llth. P.M.G.s Department. Telephone instruments 
(schedule 547), (September 24th.) 


Birkenhead.— October 8th. Mersey Railway Company. 
Stores, including electrical sundries, collector shoes and brackets, 
metallic and carbon filament lamps and fittings. Mr. J. Shaw, 
General Manager and Secretary, Central Station, Birkenhead. 


Birmingham, — October 11th. Salvage Department. 


Four electric vehicles for the removal of house refuse. (See this 
issue.) 


Bradford. — October 28th. Electricity Department. 


Two natural-draught chimney-type coolirg towers, pipework 
troughing, valves, &c. (Contract R 160). (September 21th.) 


Dewsbury.— October 4th. Electric Wiring of Marl 
borough House (Kindergarten School), at Wheelwright Grammar 


School for Girle. Mr. G. E. Featheraton, Secretary to the 
Governors, Technical School. i 


France.—Paris.— October 15th. Multiple commutator 
awitchboards for the central telephonic offices at Portiers and St. 
Etiénne. Particulars, Direction de l'Exploitation téléphonique 
4° Bureau, 103, Rue de Grenelle, Parie. 


Indo-China.—January 8rd, 1921. Construction of a 
generating station at Gia-Lam ; construction of a pumping station 
at Dong-Du on the Red River; construction of an eleotrio line 
between above stations; the working of the generating station and 
the pumping station. Particulars, Agence Générale des Colonie, 
Piéce 21, £^ étage, 27, Rue Oudinot, Paris. 


‘India, — AGRA. — October 22nd. Municipal Board. 
Complete generating plant, comprising : four Diesel engines and 
H.T. alternators; H.T. and L.T. switchgear, transformers and sub- 
station equipment; 15 miles underground H.T. cables, 28 miles 
overhead L.T. three-phase mains and street lighting equipment, 
complete with all accessories, (August 20th.) 


Lincoln. — October 8th. Electricity Departmen’, 
Spray cooling plant, 500.000 gallons per hour, with pipe $n 
pipework. (September 10th.) 


Vol. 87. No. 2386, Ooroszz 1, 1920.) THE ELECTRICAL REVIEW. 


487 


. Lomdon.—LoxNpoN County CouNciL.—October 25th. 
125 tramoar bodies, 125 complete sets of maximum traction bogie 
trucks, and 125 electrical equipments, together with the aasembling 
of same. (See this issue.) 

Manchester, — October 20th. Electricity Committee. 
Specification No. B.9. Five 8,500 Kk. v. A. 3 phase transformers and 
fans, &o,; and three 6,000 K. v. A. 3-phase transformers and fans, &o, 
Mr. F. E. Hughes, Secretary, Electricity Department, Town Hall. 

October 27th. Electricity Committee. Complete heating installa- 
tion for the workshop and stores at the Barton power station. 
Mr. R. L. Pearce, Chief Engineer and Manager, Dickinson Street. 

October 27th. Electricity Committee. Three mechanical water 
ny and three grid screens. (Specification B. 10.) (See this 
issue. 

Rochdale.— Board of Guardians. Installation of new 
telephones at the Institution and Hospital, Birch Hill. (Sept. 24th). 


Sheffield.—October 12th. Electric Supply Department. 
Two 10,000-Kw. steam turbines, condensing plante, pipework, &c., 
alternators and exciters. (September 10th.) 


Southamptoa.—October 8th. Electricity Department. 
One 5,000 k. w. 3-phase, 50 periods, 6,690 volts, turbo-alternator 
with condensing plant and accessories. (September 24th.) 

Spain.—Tenders have recently been invited for the 


conoession for the construstion and working of an electric tramway 
between Matara and Argentona (Province of Barcelona.) 


Uruguay.—December 18th. The Post Office authorities 
are, for the second time, inviting tenders for the construction of an 
underground telephone system here, 


West Bromwich.—Corporation Electricity Department. 
Natural-draught cooling tower. (See this issue.) 


| CLOSED. 
Australia, — MELBOURNE. — Electricity Supply Com- 


mittee. Aocepted :— 
H.T. transformer switchgear, £1,513.—Ferguson Pallia, Ltd. 
Ten 250 K. v. A. transformers, £6,456.—Gardner, Waern & Co. 
tons bare H. p. copper cables, £3,528.—B. I. & Helsby Cables, Ltd. 
porcelain insulators, £335.—Australian Porcelain Co. 


New SOUTH WALEs.—Public Works Department. Accepted :— 
Insulators for state transinission lines, 416,581. — Australian General 
Eleotrio Co. 3 
Steam driven electric generating plant, £11,770. — Australian General 
Electric Co.—Tenders, 


Government Contracts.—The undermentioned Govern- 
ment contracts were placed during August, 1920. 


ADMIRALTY (Contract AND PurcHasg DEPARTMENT). 


Automatic telephone apparatus.—Relay Automatic Telephone Co., Ltd. 

Batteries and cells.—Fuller's United Electric Works, Ltd. 

Conduit tubing and accessories.—Darton & Sons; l. Birch & Sons, Ltd.; 
Brotherton, Ediswan Tubes & Conduits, Ltd. 

Rewinding motors.—Electromotors, Ltd. 

Erection of motor generator set.—G. E. Taylor & Co., Ltd. 

Positive plates.—Tudor Accumulator Co., Ltd. 

Electrically-driven saw bench.—A. Ransom & Co., Ltd. 

Selector board and panels.—General Electric Co., Ltd 


War OFFICE. 


Electric cells.—Sicmens Bros. & Co., Ltd. 
Rotor fans.—James Keith & Blackman Co., Ltd. 


WAR Orrice (Army Contracts DEPARTMENT). 


Block for efectrical cells.—Siemens Bros. & Co., Ltd. 

Electrie cells.—Edison Swan Electric Co., Ltd.; Fuller’s United Electric Co., 
Ltd.; Siemens Bros. & Co., Ltd. 

Wireless telegraphy valves.—General Electric Co., Ltd. 

GENERAL Post OFFICE. 

Protective apparatus.—Phoenix Telephone & Electric Co., Ltd. 

Telegraph apparatus.—Automatic Telephone Manufacturing Co., Ltd. 

pages ees apparatus.—Automatic Telephone Manufacturing Co., Ltd.; Western 
;lectric as Ltd. 

Cable bearers.—A. T. Cantwell. 

Jointers’ tool boxes.—W. Duncan, Tucker & Sons, Ltd. 

Telegraph and telephone cable.—British Insulated & Helsby Cables, Ltd.; 
Hackbridge Cable Co., Ltd.; W. T. Henley's Telegraph Works Co., Ltd.; 
Johnson & Phillips, Ltd.; H. W. Smith & Co., Ltd.; Union Cable Co., 
Ltd.; Western Electric Co., Ltd. 

Lamp caps.—C. A. Apperley (Karabon). 

Cords for * Electric Wire Co. & Smiths, Ltd.; Phanix 
Telephone & Electric Works, Ltd. 

Ducts.—Jas. Oakes & Co. 

Insulators.—J. Bourne & Sons, Ltd.; T. De la Rue & Co., Ltd.; Doulton & Co., 
Leid.: Litholite Insulators, Ltd.; Taylor, Tunnicliffe & Co., Ltd. 

Glow lamps.—General Electric Co., Ltd. 

Plugs for telephones.—British L. M. Ericsson Manufacturing Co., Ltd. 

Charging sets.—P. S. Doherty & Co. 

Spindles for insulators.—T. W. Lench, Ltd. 

Thermionic valves.—General Electric Co., Ltd. 

Eramelled and silk cord copper wire.—London Electric Wire Co. & Smiths, 


td. 

Enamelled and flame-proof wire.—Macintosh Cable Co., Ltd. 

Laying conduits, &c.—Palmer's Green-North Junction underground: O. C, 
Summers. Camberwell, Southwark, &c., disconnected: O. C. Summers. 
Kensington, Paddington and St. Marylebone, disconnected : O. C. Summers. 
Willesden, Wembley, &c., disconnected: O. C. Summers. City of London, 
disconnected: J. Mowlem & Co., Ltd. New Cross Road, S.E., under. 
prouad J. Mowlem & Co., Ltd. London-Dorking (Section III): J. 

owlem & Co., Ltd. New Bridge Street-Byron House, Fleet Street: J. 
Mowlem & Co., Ltd. St. Pancras, disconnected: D. R. Paterson, Ltd. 
London-Bristol-Newport (South Wales), Section II: Westminster Public 
Works Co., Ltd. Chiswick-Hammersmith, Western Junction: W. Iles. 
London-Bristol-Newport (South Wales), Section I: J. A. Ewart, Ltd. 

Manufacture, supply, drawing.in, and jointing cable.--Leeds-York: British 
nee & Helsby Cables Ltd. Slough-Reading: Western Electric Co., 

Secondary cella.—Leeds Automatic Telephone Excha Cx 
Sure Cn. Lui P xchange: Chlurlde Electrical 

Telephone Exchange equipment.--Tottcnham: Western Electric Co., Ltd. Sub- 
contractors for batteries: Tudor Accumulator Co., Ltd. Charging ma- 
chine: Crompton & Co., Ltd. Bolton: Western Electric Co., Ltd. Sub. 
contractors, Batteries: Tudor Accumulator Co., Ltd. Charging machines : 
English Electric Co., Ltd. Southampton : Siemens Bros. & Co., Ltd. Sub- 
contractors. Batteries: Tudor Accumulator Co., Ltd. Ringing apparatus i 


Crompton & Co., Ltd. Grimsby: Siemens Bros. & Co., Ltd. Smethwick 
(Birmingham): British L. M. Ericsson arg aa Co., Ltd. Lan- 
caster : British. L. M. Ericsson Manufacturing Co., Ltd. Sub-contractors, 
batteries: Tudor Accumulator Co., Ltd. Starting switches: Bray Markham 
& Reiss. Voltmeter-ammeter : Elliott Bros. Charging machine: Crompton 
& Co., Ltd vg. f 
IN Dia Orricg : Stores DEPARTMENT. 
Cells.—Chloride Electrical Storage Co., Ltd. 
Electrical equipment.—British Thomson-Houston Co., Ltd. 
Generating set.—Lancashire Dynamo & Motor Co., Ltd. 
Harmonic ringers.—Automatic Telephone Manufacturing Co., Ltd. 
Lift.—Waygood-Otis, Ltd. 
Microphones.—Siemens Bros. & Co., Ltd. 
Wheatstone transmitters.—Automatic Telephone Manufacturing Co., Ltd. 
Wireless telegraph apparatus.—Marconi Wireless Telegraph Co., Ltd, 
Electric wire.—T. Smith & Co., Ltd. 
X-ray cubicle.— Watson & Sons, Ltd. 
CROWN AGENTS FOR THE COLONIES. 
Cable, &c.—Siemens Bros. & Co., Ltd. 
Lux cells.—Chloride Electrical Storage Co., Ltd. 4 
Motor generator.—Crompton & Co., Ltd. 
Switchboard cables, &c.—Western Electric Co., Ltd. 
Telegraph ironwork.—Siemens Bros. & Co., Ltd. 
Telegraph line material.—Siemens Bros. & Co., Ltd.; Bullers, Ltd. l 
Telephone materiala.—Siemens Bros. & Co., Ltd.; British L.M. Ericsson Manu- 
acturing Co., Ltd. 


a, 


H.M. Orrics or Works. 
Engineering services.—Electric wiring Ipswich Training Centre: Cecil Cooper 
& Co., Ltd. l 
Telephone silence cabinets.—Siemens Bros, & Co., Ltd. 


METROPOLITAN POLice. 


Rewiring electric light installation at New Scotland Yard.—Lund Bros. & Co. 


Barnes.— Electricity Committee. Accepted : Extensions 
to the electricity works, £8,470, Mr. W. Lowe, 


Hammersmith.—Electricity Committee.“ Recommended : 


Additional boiler house plant, gangways, ladders and handrails, for the new 
Stirling boiler. 2 

Foster Construction Co., Ltd. .. 4£126—RBecommended., 

H. W.Journet & Co. .. - e. 4145 

Stirling Boiler Co., Ltd. ec es 2220 


Coal supply. ` ; 
25,000 tons of ** Wernddu ” through coal, 46s. 8d. per ton, f.o.r. Shepherd's 
Bush. Judd. Budd & Son.—Recommended. 


London. — Sr. MaRLEBOoNE. Electricity Committee :— 


Stand-by motor and clutches for the air-extraction pump to be supplied 
with the turbo-alternator, £525. — Oerlikon Co.— Accepted. 

Additional switchgear, £559.—Ferguson, Pailin, Ltd. Recommended. 

Water separator, £24.—Aitom & Co. - Recommended, 


FORTHCOMING EVENTS. 


Electro-Harmonic Society.—Friday, October 1st. Inthe Great Hall, Cannon 
Btreet Hotel, E.C., at 8 p.m. Smoking Concert. 

Electrical Power Engineers’ Association (Manchester Section). —Saturday, 
October 9nd. At Milton Hall, Deansgate. Manchester. At 6.80 p.m. Address 
by Mr. Essex, Secretary of the N.E. Division. 


Junior institution of Engineers.—Friday, October Ist. At Caxton Hall, 
Victoria Street, B. W., at 8 p.m, Paper on Notes on Factory Manage- 


ment, by Mr. H. N. Munro. 

Edinburgh Electrical Society. — Satnrday, October 2nd. At Fairley 
Restaurant, at 5.30 p m. Social Evening. 

Friday, October 8th. At the Philosophical] Institution, Queen Btreet 

at 8 pm. Paper on the “Electric Equipment of a modern Battleship,’ 
by Mr. R. Stark. s 

Salford Technical and Engineering Association.—Saturday, October 2nd. . 
At the Royal Technical Institute, at 7 p.m. Paper on Progross and 
Production," by Mr. J. Renshaw. 


NOTES. 


Summer Time.— The Home Office announces that the 
Government, in view of the possibility of the coal miners’ strike 
taking place, has postponed the return from “summer time” to 
Greenwich mean time, which would normally have taken place at 
2 a.m. on the night of September 26th-27th. An Order in Council 
has been made, substituting October 25th for September 27th. as the 
date on which “summertime” will end. Summer time in France 
will end on the night of October 23rd-21th. 


Electrolytic Disinfecting Finid.—In the course of his 
annual report for 1919, Dr. F. W. Alexander, medical officer of 
Health to the borough of Poplar, states that 33,285 gallons of elec- 
trolytio disinfectant were manufactured, making 66,570 gallons as 
diluted for distribution. The oost was, for materials, £139 ; elec- 
trical energy, £77 ; total, £216. Tho plant has now been running 
14 years, and has manufactured 537,504 gallons of the fluid at a 
cost for electricity of £663, and materials £784 (about jd. per 
gallon). 

Industrial Accidents.— There were 1,384 fatal industrial 
accidents last year, said Mr. Gerald Bellhouse, Deputy Chief 
Inspector of Factories, at a Conference at Olympia, under the 
auspices of the British Industrial "Safety First" Association, 
Forty thousand accidenta were due to machinery, and 84,000 were 
non-machinery cases. The accidents must generally be attributed 
to negligence, want of thought, or want of instruction. Twelve 
years’ experience in America had shown that with a proper safety 
organisation 75 per cent. of all accidental deaths and injuries 
could be eliminated. 


Scientific Literature.—4AÀ three-days’ Conference on an 
international catalogue of scientific literature is being held at the 
Royal Society, from September 29th to October lat. A large 
pui of delegates are present from the Colonies and foreign 
coun ries, 
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Electric Vehlcles.— The King’s Lynn Town Council is 
considering the purchase of two electric vehicles ; another vehicle 
is to be purchased by the Manchester Public Health Committee, 
the Mansfield General Purposes Committee is to acquire two electric 
tipping wagons at a cost of £1,820 each, while the Light Railways 
Committee of the Southend-on-Sea Town Council is to purchase an 
electric wagon. Messrs. Drake & Gorham, Ltd., have been awarded 
a contract by the Wallasey Town Council for the supply of two 
tipping wagons, at £2,882, for house-refuse collection purposes. 
The two vehicles are expected to economise 18. 6d. per ton on loads 
carried, displace six horses, and save £500 per year. Messrs. 
Ransomes, Sims & Jefferies, Ltd., hope to deliver within about 
two months five standard 2}-ton ‘‘ Orwell " refuse-disposal§vehicles 
fitted with electrically-operated tipping gear, to the order of the 
Edmonton Borough Council. The Newport (Mon.) Corporation 
scavenging department has placed an order for a fleet of five 
“Orwell” tipping wagons, and another vehicle is being 
constructed for the local electricity department. From South 
Africa comes the news that the tender of the Griffin Engineering 
Co., Ltd., for the supply of an "Orwell" electric tower wagon has 
been accepted by the Johannesburg Municipal Council.— Electric 
Vehicle. 

Service Notes.—Recruiting for the electrical depart- 
ments of the Navy and Army is still going on, all the vacancies 
for tip-top men not having yet been filled in the R.A.F., R.E., and 
R.A.8.C. The wireless department is also wanting more men. 


Rald on Electrical Apparatus.—On Sunday night, 
September 12th, Templemary Buttevant, the residence of Mr. R. P. 
Fuge, J.P., was raided by armed and masked men, in the absence 
of the family, and the housekeeper was held up. There were no 
arms in the house, except an old and useless gun; the raiders, 
however, carried off a large part of the valuable electrical testing 
instruments belonging to Mr. Fuge, amongst them a high-resistance 
Kelvin reflecting galvanometer, a standard microfarad condenser, 
a bridge (Post Office pattern), and various keys, telephones, &0. 
The telephone between the top and bottom of the house was torn 
from the walls. 

Fatalities. —A curious accident, which involved the 
death of Edward Arthur Thornley, aged 27, electrician, of 122, 
Thornton Road, Shelton, was the subject of an inquiry by Mr. 
Hugh W. Adams (Coroner), at Fenton Town Hall, on Tuesday last 
week. According to the Staffordshire Sentinel, the deceased was 
employed at the Great Fenton Colliery, and about 7.40 a.m. on the 
10th inst. he was in the act of turning off a switch, when. for some 
unknown reason, it exploded. Pieces of the switch struck him on 
the head, causing a fracture of the base of the skull. An engine- 
man waa also struck by the fragmenta. 

Charles Osborne said he was in the compressor-house on the 
morning in question, and the deceased was turning off the isolating 
switch when there was a sudden explosion. Witness fell on the 
floor purposely, and he noticed that the deceased was lying in front 
of the switch. When he (witness) went to him, he found that he 
had sustained serious injuries to the head. He was unconscious. 

Thomas A. B. Horsley, Electrical Inspector of Mines at the Home 
Office, said he had visited the colliery, and had examined the ruins 
of the switch. He had opened the cable end at the point where it 
joined the switch, and had tested the insulation of the cable, and 
had found no defect. He noticed some oil on the bottom of the 
switch-case. He removed the oil-box of the switch proper, and 
found no signs of defect in the switch. He had never known a 
similar accident. In his opinion, it was a case of pure 
misadventure. 

A verdict of " Death from fractureof the base of the skull, caused 
by an explosion,” was returned. 

Following an operation for cancer, Ellen McLaughlan died in the 
Royal Infirmary at Liverpool. At the inquest, on September 21at, 
it waa stated that during the operation the electrically-heated table 
became too hot, with the result that the patient was severely 
burned, and, despite prompt treatment, she died. The jury found 
that death was due to the condition of the kidneys following 
cancer, adding that it was accelerated by burns, which might have 
been avoided. 

^ Accidental death was recorded at the inquest on the death of 
Charles Clayton Jowett (61), labourer, employed by the Bradford 
Corporation, who had been run over and killed by an electric coal 
wagon while working at the Corporation's electricity works. A 
rider was added that in future a man should be employed to keep a 
look-out, and thereby prevent accidents. 


R.N.D. Signal Company's Dinner.— The second annual 
dinner and re union of the R.N.D. Signal Company will take place 
at the Holborn Restaurant on Friday, November 5th. Morning 
dress. Tickets 108. 6d. each may be obtained of Mr. A. G. Hilling, 
1, Glaserton Road, N. 16, 


Engineering Golfing Society—The Autumn Meeting 
of the Society is to be held at Wimbledon on October 12th by the 
courtesy of the Royal Wimbledon Golf Club. An 18-hole medal 
round will be played in the morning for the Hele-Shaw scratch 
challenge cup and memento. Foursomes will be played in the 
afternoon, 18-hole match play against bogey, for the " Hadfield” 
challenge cups. Prizes will also be given in both morning and 
afternoon rounds. Entries close by first post on October oth. 


Freemasonry.—On Saturday last the Electric Lodge 
(No. 2,087) met at the Mitre Hotel, Hampton Court, Mr. John E. 
Hood, the W.M., being in the chair ; the Lodge was honoured by 
the presence of Mr. A. Burnett-Brown, Deputy Prov. G.M. of 
Middlesex, An interesting feature of the proceedings was a 


presentation to Mr. Edwin J. Reid (of Reid Bros., telegraph engi- 
neers), of the Masonic clothing and regalia of Assistant Grand 
Superintendent of Works, in view of his recent appointment to 
that post, by Mr. Hood on behalf of the Electric Lodge, the North 
Kent Lodge (No. 2,499), the Telephone Lodge (No. 3,301), and the 
Kelvin Lodge (No. 3,736). The ceremony was attended by repre- 
sentatives of those Lodges, including Messrs. P. P. Kipping and 
F. A. B. Lord (Grand Officers), W. Aitken, and T. W. Greaves. 
Mr. E. E. Sharp (of the Tok switch) was.elected Master for the 
ensuing year. 


Conclliators in Harmony.—1t is announced in the Press 
that a further meeting of representatives of the National Alliance 
of Employers and Employed and the Industria] League and Recon- 
struction Council was to be held on Wednesday to consider the 
proposed fusion of their organisations. : 


Educational —MANCHESTER UNIVERSITY.—The exten: 
sions to the University so urgently needed, and the provision of 
additional staff, cannot be thought of at present. owing to the 
deplorable lack of funds. The total number of students during the 
past session was 2,775, an enormous increase on the previous session's 
total—1.619. One consequence of the shortage of staff has been an 
inevitable curtailment of research work. In spite of increased cost, 
the number of books published by the University Press has been 
greater than in any previous year. The scheme for classes for 
elementary school children has been limited by a lack of the 
necessary accommodation, but the large number of 2,500 have 
attended the Museum classes each week. 


The Civils’ Dinner.—Owing to the uncertainties of the 
industrial situation, says The Times, the Institution of Civil Engi- 
neers has abandoned the dinner which had been ‘fixed for 
October 6th. 


Appointments Vacant.— Instructors and demonstrators 
in civil and mechanical engineering (£315), and electrical engin- 
eering and applied physics (£315), for the Northampton Poly- 
technic Institute; charge engineers for the Yorkshire Electric 
Power Co.; deputy power-house superintendent (1,000 Rs. per 
month) for the Bombay Electricity Supply and Tramways Co., 
Ltd.; visiting teacher in electrical engineering for the London 
County Council School of Engineering and Navigation, Poplar ; 
assistant eugineer for the electrical installation (contracting) and 
electrical vehicle (garaging) department at Ipswich electricity 
department (£250); general manager (£500) for the Electric 
Light and Power Co. at Belize, British Honduras; charge engineer 
(£280) for the Borough of Bedford electricity department ; plumber- 
jointer for the Derby Corporation electricity department ; lecturers 
in physics, mathematics, and electrical engineering for the 
Birmingham Municipal Technical School ; instructor in engineering, 
drawing, and mechanical engineering for the East Ham Education 
Committe. See our advertisement pages to-day. 


Portable Electric Drills.—Our attention has been drawn 
to a recent performance of the Mark 1 Westool " drill made by the 
Westminster Tool and Electric Co. This series of high-power, 
heavy-duty drills, which was illustrated on p. 415 of our September 
24th issue, now covers the whole range of standard drill bits, and 
can be wound for any normal current. At one of the large iron- 
works in the north of England, there was a breakdown at a biast 
furnace, and a No. 3, Mark I " Westool " drill was used to drill a 
hole 2 in. diameter by 8 in, deep through wrought-iron with an 
8-ft. spindle on the drill, as the machine could not be taken any 
closer to its work, because the furnace had to be kept working. 
This is considerably more than the guaranteed performance of the 
drill, as its normal rating is for lj-in. holes, but it did the job 
without injury. 


INSTITUTION NOTES. 


Physical Society of London.—The forthcoming general 
discussion on The Fhysics and Chemistry of Colloids and 
their Bearing on Industrial Questions’’ which is being ar- 
ranged jointly by the Faraday Society and the Physical Society 
of London has been fixed to take place on Monday, October 
25th, at the Institution of Mechanical Engineers, Storey’s Gate, 
London, S.W.1. The discussion will be presided over by 
Prof. Sir W. H. Bragg. K.B.E., F.R.S., and it will be 
introduced by Prof. Dr. The Svedberg of the University of 
Upsala, who will give a general survey of the subject before 
discussion is opened in its various branches. 


Non-members of the above societies desirous of attending the 
A] 1 


discussion may obtain tickets of admission from Mr. F. 8. 
Spiers, 10, Essex Street, London, W.C. 2. 

Faraday Society.—The Faraday Society, the Institution of 
Mechanical Engineers, the Institute of Metals, and probably 
also the Iron and Steel Institute, contemplate holding early 
in 1921 a joint general discussion on ‘ The Failure of Metals 
under Internal or Prolonged Stress.” 

While various aspects of the subject have already been 
discussed, some new matter will be placed at the disposal of 
the co-operating societies later in the vear, and 1t is considered 
that this will afford an opportunity for a more comprehensive 
consideration of the subject than has yet been given to it. 

The problem to be discussed is the failure of metal articles 
as a result either of external stresses to which they have been 
exposed for any length of time, or of internal stresses arising 


— . 
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from conditions of manufacture, such as cold work, unequal 
expansion or contraction during casting, and subsequent 
operations, including rapid heating and cooling. It is in- 
tended that the subject of the discussion should include the 
phenomena known as season cracking," * corrosion crack- 
ing, fire cracking," and analogous forms of failure, and 
that iron and steel as well as non-ferrous metals should be 
dealt with. ; 

The scope of the discussion would permit of contributions 
relating to the properties and behaviour of materials other 
than metals which might throw light on the phenomena 
covered by the title. 

Anyone desirous of contributing to this discussion is asked 
to communicate with the secretary of the Joint Committee, 
Mr. F. S. Spiers, 10, Essex Street, London, W.C. 3. 


Liverpool Wireless Association.— The first meeting of the 
Association was held on September 22nd at the Royal In- 
stitution, Colquith Street. 

A demonstration with a 3-valve receiving set, and a frame 
aerial—arranged by Messrs. Grindon and Williams—was very 
successful, excellent signals being obtained. 

Mr. S. Lowery gave and explained data with regard to the 
winding and calculation of inductances. 


Finsbury Old Students’ Association.—The ninth annual 
dinner of the Finsbury Technical College Old Students’ Asso- 
ciation will be held at the Trocadero Restaurant, Piccadilly 
Circus, on Saturday, November 13th, when the chair will be 
115 ay the President, Mr. John E. Raworth, F. C. I. P. A., 

Old students may obtain tickets (158. each, exclusive of 
wine) and particulars from the hon. secretary, Mr. H. P. 
Guy, 209, Northumberland Park, Tottenham, N. 17. 


Edinburgh Electrical Soclety.— The opening meeting of 
the second session of the Edinburgh Electrical Society was 
held in the Philosophical Institute, Edinburgh, on September 
24th, when Mr. D. Macintosh presided. 

Prof. Bail, M.A., F. R. S. E., delivered a lecture on 
Modern Traction by Road and Rail," which was illustrated 
by lantern slides. The development of traction systems during 
the last 50 years was interestingly summarised, and rival 
methods compared. Electric road and rail transport was 
specially considered, and details of the latest forms of electric 
locomotives were explained. 

The following items are included in the programme of 
the session :— 

October 2nd.—Social evening in conjunction with the local branch of the 
Association of Mining Electrical Engineers at Fairley's Restaurant. 

October 8th.—“ The Electrical Equipment of a Modern Battleship,” by Mr. 
R. Stark. 

October 21st.—Visit to Scotsman offices. 

November bth.— Some Incidental Uses of Electricity." by Mr. B. A. 
Pilkington. 

November 19th.—'* Medical Electricity.” 

December 3rd.—'' An Electrical Engineer's Walk Round a Factory," by Mr. 
J. Walker. 

5 17th. Electrical questions and answers. 

1921.— 

January 14th.—'* Some Notes on Cables," by Mr. W. F. Mitchell. 

January Wth.—“ Electrical Wonders in Guernsey," by Mr. E. C. Catford. 

February llth.—Visit to North British Rubber Works. 

February 35th.—** Telephone Troubles," by Mr. J. McEwan Brown. 

March llth.—Apprentices night. Short papers on everyday work, for 
Society’s prize. 

March 25th.—'' Automatic Telephones," by Mr. W. Leithead. 

April 8th.—Electrical questions and answers. 

April 22nd.—Open night. 

ay 6th.—Annual meeting. 


OUR PHRSONAL COLUMN. 


The Editors invite electrical engineers. whether connected with the 
techwical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to heep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


AT a smoking concert, held on September 24th, Mr. J. B. PARKER, 
late assistant rolling stock superintendent, and Mr. A. W. G. 
WOODWARD, late electrical foreman of the Sheffield Corporation 
tramways department, who have recently been appointed general 
manager and electrician respectively to the Tecs-side Railless 
Traction Board, received presentations from the workmen at 
Sheffield. The presentation was made by Mr. J. Smith, rolling 
stock superintendent. Mr. Parker has been presented with a gold 
watch by his colleagues on the ataff. 

Mn. H. Stowe, who has for 21 years been on the staff of the 
instrument department at the Aro Works of Crompton & Co., Ltd., 
of Chelmsford, is Jeaving for Australia, and his colleagues have 
presented him with a gold watch, and a gold albert and shield. 

Mr. W. H. BLYTHE, for six years senior assistant of the research 
department of the British Westinghouse Co., Trafford Park, has 
been appointed travelling lecturer in electrical engineering to the 
Glamorgan County Council (Pontypridd district). 

Southend-on-Sea Town Council has appointed Mr. S. SHARPE, 
who has been engaged to supervise the erection and working of the 
Diesel oil engines, as sub-station superintendent, at a salary of 
£352 per annum, rising to £378 when the whole of the six oil 
engines are in operation. 

An Exchange Telegraph dispatch from Rome states that SIGNOR 
D'ANNUNZIO bas conferred on SidNoR Marcon! the title and 
insignia of a legionary. Signor Marconi has promised to erect at 
Fiume a very powerful wireless station at his own expense. 

Mr. A. W. STABLES. who recently arrived in London from New 
Zealand to!sucoeed Mr. John R. Burt, as London manager to 


A. and T. Burt, Ltd. (New Zealand), Eldon Street House, E.C. 2, 
was, prior to joining Meesrs. Burt, general manager of the New 
Zealand Hardware Co., Ltd. Mr. John R. Burt leaves London for 
New Zealand per Remuera, 

Mr. C. WILKINSON, after 15 years’ service aa chief electrician 
with Messrs. T. Summerson & Sons, Darlington, has been presented 
by his colleagues with a gold watch. He is starting business as an 
electrician on his own account in the town. 


Obituary.—Mr. R. STEWART BAIN.— We deeply regret to record 
the death of Mr. R. Stewart Bain, which occurred suddenly from 
cerebral apoplexy. He had a seizure while engaged in his office 
on Monday, and was taken to Charing Cross Hospital, but never 
recovered. Mr. Bain, who was 61 years of age, was managing 
director of the London Electric Supply Corporation, Ltd. He was 
a chartered accountant, and had been associated with the Deptford 
undertaking " on its financial and commercial side for some 
30 years, having joined the company in 1888. Some years later, 
when the concern was passing through the serious financial trials 
which were the price of its pioneering enterprise in electricity 
supply, Lord Wantage made him Official Receiver. Subsequently 
he became managing director. For some years at the annual 
meetings of the company he followed the chairman with a apeech 
in which he gave useful statistical and financial matter regarding 
operating resuits. The deceased gentleman was also on the boards 
of several non-electrical companies. Mr. Bain was moat highly 
esteemed by all with whom he was associated, both in the London 
Electric Supply Corporation and in his relations with the boards of 
other London electricity supply companies, The industry has lost 
a gentleman who will be greatly missed. 

Mn. F. Burns.— The death is recorded of Mr. Fred. Burns. elec- 
trician, Market Street, Barnsley, after a lengthy and painful illness 


——— ——-— 
NEW COMPANIES REGISTERED. 


Mullard Radio Valve Co., Ltd. (170,293) .— Private com- 
pany. Registered September 17th. Capital, £30,000 in £1 shares (10,000 
8 per cent. cumulative participating preference). To acquire and turn to 
account the benefit of inventions connected with radio telegraphy and tele. 
phony and other methods of intercommunication, and apparatus, instruments, 
valves, and appliances connected therewith, &c., and to adopt an agreement 
with B. H. Binder (the liquidator of the Z " Electric Lamp Co., Ltd.), and 
S. R. Mullard. The subscribers (each with 100 ordinary shares) are: Sir 
Ralph P. Ashton, Orient House, New Broad Street, E.C., East India merchant; 
H. J. Owens, Orient House, New Broad Strect, E.C., clerk. So long as 
the Radio Communication Co., Ltd., Kilburn, Brown & Co., C. F. Elwell, 
S. R. Mullard, and E. H. M. Denny hold '£2,990 shares each, they may 
be represented on the board by one director. The first directors are Sir 
Ralph P. Ashton (representative of Kilburn Brown & Co.); B. Binyon 
(representative of the Radio Communication Co., Ltd.); C. F. Elwell. and 
S. R. Mullard. Sir Ralph P. Ashton is the chairman. Solicitor: G. G. Varr, 
Palmerston House, 34, Old Broad Street, E.C.2. Registered office: Orient 
House, New Broad Street, E.C. 


Electric Gramophones, Ltd. (170, 391).— Private company. 
Registered September 23rd. Capital, £1,500 in 1.450 preferred participating 
ordinary shares of £1 each and 1,000 deferred shares of ls. each. To carry 
on the business of manufacturers of gramophones and talking machines and 
accessories, manufacturers of and dealers in motors, wires, apparatus, and 
electrical appliances, &c. The subscribers (each with one preferred participat- 
ing ordinary share) are: K. O. Davis, The Poplars,” Chase Side, Enfield, 
engincer; C. J. Barnett, White Lodge, Church Street, Edmonton, engineer. 
The first directors are: K. O. Davis and C. J. Barnett. Registered office : 
7, The Quadrant, Winchmore Hill, N.21. 


Presteign Electric Co., Ltd. (170,355).— Registered Sep- 


tember 2lst. Capital. 25,000 in £1 shares. To carry on the business of an 
electric light and supply company, &c. The first directors are: Rev. H. L. 
Kewley, Presteign, Radnorshire; H. J. Sparey, Presteign, Radnorshire; A. M. 
Wilson, The Moor, Presteign. Minimum cash subscription 7 shares. Qualifica- 
tion 25 shares, Secretary: F. L. Green. Solicitor: F. L. Green, Presteign. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Dickinson Electrical Manufacturing Co., Ltd.—Particu- 
lars of £2,000 debentures and bonuses for £80 authorised July 29th, 1920, 
whole amount issued, charged on the company's undertaking and property, 
present and future, including uncalled capital. 


Lancashire Power Construction Co., Ltd.—Return dated 
July 8th, 1920. Capital, £689,838 in £1 shares (400,000 first preference, 137,500 
preference, and 152,838 ordinary), all shares taken up. £680,477 Qs. paid, 
£2,400 considered as paid. £6,960 18s. in arrears. Mortgages and charges, 
£288,000. ° 

Magic Appliances, Ld.—Particulars of £2,000 debentures 
authorised July 27th, 1920, whole amount issued, charged on the company's 
property, present and future, including uncalled capital. 


Tees-side Electric & Plumbers’ Stores, Ltd.—Mortgage 
dated August 6th, 1920, to secure all moneys due or to become due from 
company to London Joint City & Midland Bank, Ltd., 55, Lower Reed Strect, 
West Hartlepool. 


South-Western Engineering Co., Ltd.—Debentures dated 
September 9th, 1920, to secure £2,000 charged on company’s property, present 
and future, including uncalled capital. Holders: J. Watt, Sangley Estate 
Office, Bromley Road, Catford, S.E., and E. C. Stansbury, 6, New Square, 
Lincoln's Inn, W.C. 


Salmon & Pagis, Ltd.—Debentures dated September Ist, 
1920, to secure £4,200, charged on the company's undertaking and property, 
present and future, including uncalled capital. Holder: C. R. D. Pritchett, 
7K, Knightsbridge, S.W. 


Saunders Electrical Co., Ltd.—Mortgage and equitable 
charge on leasehold offices and workshops in Godiva Street, Coventry, both 
dated September 9th, 1920, to secure £1,000 and £500 respectively, Holders : 
G. Masters and H. Masters, of Ayton-on-Dunsmore, Warwick, and J. T. 
Moore, Priory Road, Coventry, and G. E. Stanley, 23a, Coundon Road, 
Coventry. 


Yorkshire & District Electric Lamp Repairing Co., Ltd.— 
Mortgage dated July 16th, 1920, to secure £1,500 charged on '' Heeley Mill,"' 
Heeley, Sheffield. Holders: Mrs. E. I.. Steel. The Fira,” Aston Abbots, 
Bucks., and J. E. Wing, 70, Queen Street, Sheffield. 
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Chloride Electrical Storage Co., Ltd.—Return dated June 

- 9nd, 1920. Capital, £300,000 in EI shares (62,000 preferred, 219,750 ordinary, 
and 18,250 unissued), 62,000 preferred and 219,750 ordinary shares taken up. 

£75,738 paid. £206,012 considered as paid. Mortgages and charges, nil. 


Chile Telephone Co., Ltd.—Return dated August 3rd, 
1920. Capital, £200,000 in £5 shares. 99,000 shares taken up. 5,000 paid. 
£220,000 considered as paid. Mortgages and charges, nil. 


Rangoon Electric Tramway & Supply, Ltd.—Return dated 
April 7th, 1920 (filed July 24th, 1920). Capital, £500,000 in 50,000 preferred 
shares of £5 each and 250,000 ordinary shares of £1 each. 50,000 preferred 
and 177,001 ordinary shares taken up. £361,999 paid, leaving £2 in arrears. 
£65,000 considered as paid. Mortgages and charges, £258,062. 


Liverpool Electric Cable Co., Ltd.—Return dated August 
3rd, 1920. Capital, £30,000 in £l shares. All shares taken up. 4£7,833 paid. 
£22,167 considered as paid. Mortgages and charges, nil. 


Marconi International Marine Communication Co., Ltd.— 
Return dated July 2nd, 1920. Capital, £1,500,000 in £1 shares.  £1,192,726 
shares taken up. £1,087,726 paid. £105,000 considered as paid. Mortgages 
and charyes, £78,320. 


zr————————Ó——MMÁ———— 


STOCKS AND SHARES. 


TUESDAY EVENING. 


RELEASED from immediate fear of a miners’ strike, the Stock 
Exchange markets at the beginning of the week adopted a 
cheerful tone that spread throughout most of its sections. 
Had it not been for the trotting-out afresh of what are called 
money fears, the disposition would have been more cheery 
still. But some unkind persons began to throw out hints con- 
cerning an 8 per cent. Dank Rate, and these did not fail of 
their effect upon the purely investment securities. If the strike 
does not take place, public attention will be turned to the way 
in which the finances of the country are wading steadily 
deeper into the mire, and this will lead to talk of a new 
national loan on the grand scale. 

City talk runs upon the possibility of the Excess Profits Duty 
being either substantially reduced, or else abandoned alto- 
gether, when the Budget is broken next spring. Unless 
conditions alter in some miraculous way, it is taken for granted 
that removal of E.P.D. would merely be the excuse for im- 
position of other taxes. 'The Corporation tax offers manifest 
temptation to a hardly-pressed Chancellor of the Exchequer. 
This is so generally recognised that already there are members 
of semi-private companies discussing the advisability of dissolu- 
tion of the companies and reverting to an '' unlimited ” status 
in order to escape the incidence of a tax which, even in its 
present form, presses harshly upon many of those called upon 
to pay it. 

Last week’s rise of eleven points in Underground Electric 
income bonds brought in a certain amount of selling, but the 
price kept hard, and shows a gain of 1 on the week. The £10 
shares are, however, à lower at 23. In spite of a good deal 
of advance advertisement of the forthcoming change in fares, 
there has been much grumbling on the part of passengers. 
Moreover, the increases in omnibus fares are unexpectedly 
large, and as penny tickets are almost done away with, 
Londoners are threatening to walk the shorter distances. Dis- 
tricts are 4 higher and Metropolitans keep steady. London 
United Tramways 4 per cent. debenture stock remains at 321. 
British Electric Traction 44 per cent. second debenture stock 
was sold the other day at 543. The ordinary is about 314, and 
6 per cent. participating preference stock stands at 64. 

Metropolitan Electric ordinary recovered à to 23. Bourne- 
mouth and Foole ordinary advanced to 5§, but the preference 
at 51 are 1 down. Newcastle-on-Tyne 7 per cent. preference 
at 19s. show a slight gain. Oxford ordinary and preference 
both stand at the same price, 23. North Metropolitan 6 per 
cent. preference are dull at Lis. 3d. St. James and Pall Mall 
7 per cent. preference stand at 4%, and the 34 per cent. deben- 
ture is 68. River Plate ordinary remains firm at 105, the 6 per 
cent. preference being 76. Smithfield ordinary are 15s. 

The manufacturing group retains the improvéments secured 
upon the settlement of the electricians’ troubles. Callender's 
are better at 96s. 3d., Siemens rose to 2s., Babcock & Wilcox 
put on 3 to 50s. English Electrics are 18s., and the 6 per 
cent. preference 158. Gd. General Electric 7j per cent. B“ 
preference keep very close to 20s. A sharp spurt occurred in 
rubber shares, on the produce rallying to ls. 83d., but the 
market for the raw material threatened to give way again, and 
part of the rise in the shares was lost. The little spurt pro- 
duced suflicient business to demonstrate that public interest in 
rubber shares is less dead than dormant. 

United River Plate Telephone shares have been flat, falling 
to nearly 6 before there was a recovery to 61. at which latter 
price the shares are 4 down on the week. Chili Telephones are 
also lower at 5}. The cable market as a whole, however, keeps 
steady, and there is a good deal of investment business doing 
in the Eastern group. Globe ordinary at 143 are à down, and 
the American stocks continue somewhat  heavv. Indo- 
Europeans changed hands as low as 25. American Telephone 
and Telegraph capital stock is better at 1373 ex dividend. The 
4 per cent. bonds have risen to 109 and the 4 per cent. con- 
vertible bonds to 92}. The New York rate of exchange con- 
tinues to have a favourable effect upon the prices of most of 
the dollar securities. Marconis are a stronger market at 
9 13/16. We believe it to be the case that the partner of an 
influential house in London has recently been to New York to 
consult with the directors of the Radio Corporation in regard to 


the technical difficulties that have arisen in connection with 
starting a market in Radio shares on this side. In the Stock 
Exchange it is said that negotiations are being pressed forward 
as rapidly as possible with a view to enabling the establish- 
ment of a market in the Radio Corporation (neé American 
Marconi) shares in this country. There is a vague tip going 
about as to its being right to buy Canadian Marconi on the 
basis of half-a-guinea, but it deserves mention only as afford. 
ing a hint to holders of the shares that it may be worth their 
while to keep them. 

Brazilian Tractions have given way to 46, and in the Argen. 
tine Tramways stocks, Anglo-Argentine Tramway ö per cent. 
debenture stock fell to 544 In Mexicans, there is not much 
doing, though the tone is rather easier than it was last week. 
Apart from the rises in dollar stocks already mentioned, the 
list of foreign electrical issues shows no change of any conse- 
quence. 


BHARE LIST OF ELEOTRIOAL OOMPANIRBS. 
Homs Ext.zcraiciry CO Anne. 
Dividend Price , 


1918. 1919, „ Biseorfal, p.e. 
ee ee ee 8 12 — £9 19 0 
983 oe oe é q st nen 10 16 6 
do. do, do & Pref. ee 4$ 4 — 88568 
Chelsea.. ee ee ee ee 8 4 — 7 19 6 
Oi of London ee ee ee 8 10 — 8 19 10 
o. do. 6 per cent. Pret... 6 6 11/6 = 619 § 
County of London .. Ss 7 8 KI — le 17 6 
do do. 6 per cent, Pref, 6 8 = 118 
Kensing*on Ordinary ee eo 6 q -— 906 
London E ectrio ee ee ee Nil 23 1 — 6 6 6 
do. do. 6 percent. Pref... 6 6 8 — 10 0 0 
Metropolitan. „ u à Hn +} " z i 
0. r cent. Pref, oe — 
St. Jama’ M | Mall ee eo 10 is ef = 911 
South London E a is b 6 xd — 10 1 8 
South Matropolitan Pref... .. 7 17 17% — 848 
Westm neter Ordinary ee T B 10 B — 10 0 0 
TRLEGRAPES AND TELEPRONBS, 
Anglo Am. Tel, Pret, eS „ 9 6 — 1149 
do. ee oo 88/6 là 1 = 6 18 18 
Chile Tele bone ee ee ee 8 6 5 —1 * 91 
Cuba Sub. . ee ee ee q q 7 — *9 6 8 
Eastern Extension ee ee ee B 19 1 — *6 14 4 
Eastern Tel, Ord. eo ee ee 8 10 lé — s 14 4 
Gl >be Tel. and T. Ord, .. ee 8 10 14 — 1 *$ 18 0 
0. 0. Pref, ee ee 8 6 xd — 7 1 3 
Great Northern Tel, 0 0 ee 23 29 90 - 11 6 0 
Indo-Erropean . „ 18 18 BO — 868 
Marooni sé. teens o NEC 31? +x 817 0 
Oriental Telephone Ord, .. oe 10 18 = * 19 0 
United R. Plate Tel. >æ. S. B 8 -àb 08! 
West India and Panama .. oe 1/8 Nu — Nil 
Western Telegraph.. ..  .. 10 145 — * 1 4 
Houn BAIL. 
Central London Ord. Assented .. 4 4 41 — 9 13 16 
Metropolitan .. .. «se ew 1 ih 21 — 616 8 
Unde di aec Ordinary.. Nil Nil 13 2: E 
ndergroun ectiia Ws — 
d. . do. UA " ee Nil NO 6,6 — Nl 
do, do. Income .. 6 [| 61$ —1 = 
Forzion Trams, 4&0. 
Anglo-Arg. Trame First Pref. .. Nil oh — 8 9 3 
do. do. 2nd Pre. Nil N — Nil 
do. do. Deb. oa 8 — 1 936 
Brazil Tractions .. ee - Ni Nil 46 —1 Nil 
Bombay Electric Pref,  .. sie 6 6 183 — 410 1 
British Columbia Elec. Rly. Proe, 8 6 51 +} 963 
do. do. Preferrred M 6 485 — 114 
do. do. Deferred N 8 47 +4 790 
do. do, Deb. .. 4 4 b84xd — 119 € 
Mexico Trams6 per cent. Bonds. N 44 21 Nil 
o. 6 per cent. Bonds.. Nil Nil B4 -1 Nil 
Mexican Light Common . Nil Nil 15 —1 Nil 
do, Pref, - 5. Nil Nil $8) +1 Nn 
do. lst Bonds. Nil Nil 68 = Nil 
MANUFACTURING CoMPARIBS. 
Babcock & WII oer . . 15 15 9) +4 %00 
British Aluminium Ord, .. ee 10 10 1 — 10 € ! 
Oallenders ae ee ee ee 25 15 lye + fe 10 8 6 
T] Pref. oe eo ee 6) 60 18/- = 1 4 s 
Oastner- Kellner be v» . 20 17 8 = $1 4 
Orompton Ord. oe ee ee 10 10 17/6 — M 86 
Ddison-Swan, A a6 ee 10 10 21/- -—. 910 8 
do. do. 5 percent, Deb b 5 — 66 9 
Bleotrlo Construction“... [^ [a 18/8 = " 1 : 
en. ec. et, ee ee oe 18/6 — 
do. Ord, ee ee oe 10 10 28/- — 1 2 10 
Henley .. ee ee oe oe 95 15 18 — 9 4 8 
do. 4 Prei. 4h 4 — 14€ 
Indis-Rubber.. ee ee ee 10 10 1 — 76 0 0 
Met.-Vickers Pref, .. oe ee — 2 — 1 6 3 
Blemens Ord... se +a ee 10 10 25]- +6d. 8 0 0 
Telegraph Oon, oe oe es 20 20 90 = 600 


* Dividends paid free of Income Tar, 


ED 


Browett, Lindley & Co., Ltd.—Interim dividends of 4 per 
cent. (actual) on the ordinary shares, 3 per cent. (actual) 
on the preference shares, and 3 per cent. (actual) on account 
of arrears.—Financial Times. 2. 

Shanghai Electric Construction Co., Ltd.—Interim divt- 
dend at the rate of 6 per cent. per annum, less tax. 

Auckland Electric Tramways Co., Ltd.—The revenue for 
the year ended June, 1020, was mainly composed of interest 
upon the Corporation debentures, less interest on loans ant 
advances. It amounted to £63,083. After paying all expenses. 
debenture interest, preference dividend, &c., s dividend 


Is. 3d. per share, less income tax, on the ordinary shares 8- 


to be paid, and £9,610 is to be carried forward. 


2 —ͤ—ͤ—ñ 
— 2 


—— — — r COM CHO MESES — — k — — ͤxꝛ2 E ————— 


vol. 87. No. 3,236, Oorosza 1, 1920.) THE ELECTRICAL REVIEW. 


441 


OPPORTUNITIES IN THE ARGENTINE REPUBLIC. 


[A Rich Field for Engineering Eaterprise.] 


In view of the pioneer work undertaken by United 
Kingdom firms and individuals in engineering enter- 
prises in the Argentine Republic, and the interest which 
they have in consequence in the general economic con- 
dition of that country, there is much to encourage 
British financiers and manufacturers in the report by 
H.M. Commercial Secretary at Buenos Aires (Mr. H. O. 
Chalkley), which has recently been issued by the De- 
partment of Overseas Trade. 


Argentine is still essentially a pastoral and agricultural 
country, any growth in manufacturing industry having been 
retarded by lack of iron, coal, water power, and skilled labour. 
How far this state of affairs will be altered if it is found 
possible to turn the Iguazú waterfalls to industrial uses by 
the generation of electric power remains to be seen. 

Interest in the possibility of installing a hydroelectric station 
at Iguazü has been revived, on the initiative of the Argentine 
Minister of Foreign Affairs, after a visit to the locality, and 
the Government has authorised a thorough hydraulic survey 
of the river with a view to determining its effective water 
power. The Brazilian Government have been approached with 
a view to obtaining their co-operation or authorisation for 
carrying out the surveys in the zone under their jurisdiction. 
At the same time the Minister of Public Works is charged 
with the task of preparing the outline of a scheme for the 
utilisation and transport of this power to Buenos Aires and 
other large centres of consumption. The falls are situated 
on the border line between Argentina and Brazil, some 800 
miles from Buenos Aires. They have 275 cascades, one of 
which has a sheer drop of 213 feet. The opinion of United 
States engineers, obtained through the Argentine Embassy 
at Washington, is that the scheme is technically feasible. 
The financial and engineering factors involved in its realisa- 
tion, however, are so formidable that there is no early pro- 
spect of the project being undertaken either by State or 
private enterprise. 


Nominal value in 


ago. It is intended to adopt similar means of traction on 
the other two sections in the near future. The electric generat- 
ing machinery is run by steam plant in which, owing to the 
coal shortage during the war, not only has oil and wood been 
used, but even maize. 

A scheme to erect a municipal electric light and power 
plant at La Plata, the capital of the province of Buenos Aires, 
has been laid before the municipal council of that city, but 
the difficulty of finance and the fact that there is already 
a private light and power enterprise in existence are likely 
to impede approval of the project. The total cost of the 
plant, which would be equipped with Diesel engines, is esti- 
mated at $5,800,000. 

Among interesting concessions recently granted by the 
Municipality of Buenos Aires are those for the establishment 
of a service of motor omnibuses, which are at present quite 
unknown on the streets of Buenos Aires, and for the installa- 
tion of an automatic telephone system. 

The Board of Sanitary Works has dealt with tenders for a 
complete installation of new plant at the central pumping 
station of Palermo, for electrical plant for the central and 
sub-station of the southern zone of the city, for 22,000 tons 
of cast-iron pipes, and large quantities of stoneware pipes. 
Further tenders for cast-iron piping will be called for if 
there is any likelihood of more favourable prices and deliveries. 

Apart from public utility schemes such as the foregoing, 
British engineering and allied firms will find it useful to 
watch the movement which has gained strength in the 
Argentine during the war, for starting various branches of 
manufacture. In this connection factory plant and equip- 
ment, as well as accessory material, will be needed. 

The manufacture of electrical appliances benefited by war 
conditions, although not to such an extent as seriously to 
affect importation. | 

The following table shows the value of the imports into 
the Argentine of certain goods of interest to United Kingdom 
engineers. The countries of origin are given for two repre- 
sentative years, and the total values added for 1918 and the 
first six months of last year:— 


—— — — —9 — 


Nominal value in Nominal value ia 


Article and country of ,———gold pesos.—-+, Article and country of | ——~gold pesos. Article and country of | ———gold pesos.———À4 
origin. 1918, 1917. origin. 1918. 1017. origin. 1918. 1917. 
DvNAMOS AND ELEC- BorLERs. 
TRIC Motors. 3 Kingdom .. 942,790 21,671 eee auth 
Aermany 25 .. 508.711 5.205 ermany bie Qo 82,007 — 3-1 - 
United Kingdom . 4i geen | Belgium n age = | Germanys . MIT inus 
Italy ... EN e. 70.016 18,600 | United States... e. 15.569 2,238 Belei 162.778 ME 
United States... . 47,168 78,057 | Other countries .. 26,672 1,000 | United States.. 56698 19077 
France . . .. 19,982 2.296 „915 tries |. 5.369 120 
Switzerland o |. — 3250 32.223 Total ...  ...1,087.556 24,909 epee cies 
: - 3 19 TT TIS 58,7 3 i x 
PF „ 1519, 0 . — 220 Total e . 0030 — 30/45 
Total =... . 1.127.491 — 203,060 | SUNDRY MACHINES. AU PTS n 32/108 
x , s ! 
» 1918 wae — 145.288 | Germany ése wee 2,886,025 4.077 i 
» 1919, 6 mos. — 91,637 | United Kingdom . 1,355,353 226,820 
United States... — ... 844,572 610.674 WIBE FOR ELECTRICAL 
SPARE PARTS FOR France .... 398,83 23,19 USE AND CABLES. 

MACHINERY. Belgium — „ 204.427 — Germany jan . 2,308,394 36 
United States... . . 796,673 296,716 | Ita'y ... au 01046296 14.531 | United Kingdom  ...2,023.900 151.233 
Germany... . 698.671 — Sweden e 0$. 140.866 19,411 | Italy ...  .. 382,281 188.155 
United Kingdom  ... 593.787 147.418 | Switzerland ... es 70.715 18.304 | United States... .. 120,789 373,930 
Relgium M e. 299.199 — Holland is es ² 556.141 2.608 | France... i *. 73.873 6,971 
France € es 178,548 25,652 Austria-Hungary 53.970 — Belgium M 33.047 — 
Italy. 56.950 14,019 | Spain. 17.254 7,335 | Holland v (xe OY, 1,368 
Australia. . q 29.251 — Paraguay. sas — 102,621 Spain ... bes $us — 9,989 
Canada is e. 25,265 2,074 | Canada 8 ses 3,377 = Switzsrland ... 2 169 12,640 
Other countries e. 56.124 14,535 | Other countries s 32,229 7.307 | Other countries eae 901 1,808 

Total  ... wee 2,734,468 200,414 Total  ... 4. 6,210,438 1,039,897 Total  ... *. 4,945,631 746.130 

„ 1918 „ 367.157 „ 1918 a 732,956 » 1918 . 655,102 
= 219.288 „ 1919. 6 mos. 514.799 — 394,023 


. 1919, 6 mos. 


The drive most extensively adopted for electric generating 
sets in the Argentine for some time to come is likely to be 
oll, more particularly in view of the promising results which 
have attended the working of the Comodoro Rivadavia field. 
The production does not yet suflice for more than a small 
part of the fuel requirements of the country, but development 
as been retarded by the ditticulties of obtaining tank 
steamers, machinery, and plant during the war. Since Mr. 
Chalkley's report was written, the Buenos Aires and Pacific 
Railway Co. has made arrangements to take an active part 
In working the field. It may be added that petroleum also 
exists in the districts of Jujuy, Salta, Mendoza, and Neuquen. 

here are no developments to report in connection with 
electric traction, the only line so operated being one of the 
three Suburban sections at Buenos Aires, of the Central 
gentine Railway, which section was electrified three years 
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„ 1919, 6 mos. 


The year 1920 opened with most satisfactory prospects for 
Argentine prosperity. That such prosperity is of importance 
in the economic reconstruction of Europe will be realised 
from the fact that with a population of less than 9 million 
inhabitants the Republic imports goods, the bulk of which 
Europe could normally supply, to the value of £100,000,000 
per annum, and exports products which Europe needs to 
a value which is approaching £200,000,000 annually. 

The war had the eflect of throwing Argentina on its own 
resources, consolidating the position it had secured, com- 
pelling the accumulation of wealth by production, enforcing 
economy in consumption, and curtailing opportunities for the 
extravagance, unproductive expenditure, and inflated credit 
trading which had become a habit. The result is, that the 
countrv, although expansion has been suspended for five 
years, is richer as a nation than at any previous time, with 


a large part of its foreign indebtedness liquidated, the exports 
of produce showing every "year *an excess over imported 
merchandise and commerce financially sound. $$ E E 


The total value of the Argentine import trade may, as- 


stated, be taken at £100,000,000 sterling, including cost, 
freight, and insurance at Argentine ports. | 
the United Kingdom held steadily 31 per cent. of this trade, 
while the United States held 15 per cent. The, position at 
the end of the first year from the conclusion of the war is 
that the United States has secured 33 per cent. of the Argen- 
tine import trade, while the United Kingdom retains some 
20 per cent. | 

In the competition between the United States and tlie 
United Kingdom, the prospects of the United Kingdom would 
normally depend upon the demand for her goods, pricés, and 
credit facilities. To-day they depend upon ability to supply 
and prices. All conditions of demand are heavily in favour 
of the United Kingdom, the extension of credits has become 
a secondary consideration, and the problem is simplified. to 
a question of delivery, prices, and freights. If British manu- 
facturers can deliver in approxinately the same time as their 
United States competitors, at prices which are equivalent 
to or not greatly in excess of those of the United States, 
they should regain their leading position in the Argentine 
market. 

British trade has the advantage of a strong and firmly 
established connection with Argentina in the form, first, of 
resident British firms and traders with life-long experience of 
the requirements of the market, and, secondly, of the old- 
established houses of other nationalities in Buenos Aires, 
whose appreciation of British exporters’ methods and mer- 
chandise has been greatly increased by their experiences 
during the war. This advantage of established. connections 
and mutual knowledge will have great weight if British in- 
dustries can produce the merchandise required at coinpetitive 
prices. 

There is also on the side of the British the legitimate in- 
fluence due to the heavy investment of British capital in 
Argentine enterprises of all descriptions. The place of the 
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United Kingdom ‘as thé source of such capital has not been 
taken by any other country. The United States increased 
their trade by following the German system of merchanting 
rather than the British system of investing, and for that 


S eason their prospects may be regarded as being less favour- 


: able. 


Representatives of German manufacturers are offering mer- 
chandise on the Argentine market at prices below those at 
present ruling for similar articles. These agents admit that 
the goods on offer are from stock, and that firm orders for. 
new articles cannot be taken by them at present; The prin- 
cipal lines offered by German agents are industrial machinery, 
hardware, heavy chemicals, and aniline dyes. Sellers are 
quoting in marks for shipment f.o.b. Amsterdam, without 
promise of fixed dates for delivery. MEM 

It is good news to learn from Mr. Chalkley's report that 
there is no longer much ground for the criticisins made before 
the war of luck of interest and conservative methods on the 
part of the British manufacturers. In view of the difficulties 
of transforming industries from a war to a peace basis, of the 
uncertainty with regard to labour, raw materials, &c., and 
of the more intensive demand on production of the home, 
colonial, and European markets, they have done as much 
as could be expected since the Armistice in the way of pre- 
parations to regain their former trade in the Argentine market. 
Importers report that British manufacturers are more willing 
to receive particulars of and to comply with special local 
requirements than they were before the war. Keen represen- 
tatives of an acceptable standard continue to arrive at Buenos 
Aires, fresh agency arrangements are being formed and 
existing agencies revised, while new methods of propaganda, 
investigation, and selling organisations are being adopted. 
The British textiles, machine tools, agricultural machinery, 
electrical and aviation industries have shown special activity 
in this respect. 

All these efforts should bear good results when settled 
conditions of labour in the United Kingdom will permit 
of their being followed by production and export on a large 
scale. 


MODERN 


MARINE PROBLEMS. 


By c. V. DRYSDALE, o. B. R., D.Sc, M. I. E. E. 


* 


(Abstract of the Eleventh Kelvin Lecture delivered before the INSTITUTION OF ELECTRICAL ENGINEERS.) 
(Concluded from page 411.) | 


IV. GENERAL SCIENTIFIC RESEARCH, 


ne last section deals with fundamental scientific research. 
The great importance of a thorough knowledge of submarine 
physics, and especially of the transmission of disturbances of 
every character through the sea is insisted on. The chief 
fundamental questions to be settled are the laws of propaga- 
tion of acoustic, electromagnetic, and optical waves in the 
sea. In addition it is most necessary to have methods of 
measuring the absolute values of the energy, Xc., transmitted 
and received, and for investigating the properties of various 
transmitters and receivers. 

The velocity of propagation of sound in sea water may 
be taken as 15,120 metres per second at 16.7 deg. C., as 
compared with about 14,500 metres per second for fresh 
water. The variation of velocity with temperature, which is 
probably somewhat high, has not yet been determined, but 
experiments are in progress at Shandon. 

During the past year considerable development has been 
carried out on the metrical determination of sound intensities. 
As a standard source of sound a transmitter was used that 
was excited by a high alternating voltage derived from a 
valve oscillating set which produced sound waves of known 
amplitude. The received intensity can be observed by a 
standard receiver connected to a three-valve resistance am- 
plifier and a thermo-galvanometer. Potentiometer methods 
of measuring the amplification have been devised. Up to 
the present these methods have been employed chiefly for 
determining the characteristics of various forms of receivers 
and fig. 13 shows the variation of the potential difference 
developed by a magnetophone for different frequencies, for 
a constant amplitude of the standard source. The magneto- 
phone was connected in line with a single 4,000-o0hm ear- 
piece, with a constant pressure of 500 volts at the source, corre- 
sponding to a maximum amplitude of 3./4X10—* em. The 
natural frequency of the magnetophone receiver in air was for 
curve A 1,300, and for B 600; hydrophone at 2 em. from 
the surface. This curve strikingly shows the selective pro- 
perties of the receiver owing to the natural frequency of its 
diaphragm, and illustrates how such a receiver may modify 
the nature of the sound received. 

The lecturer has proposed to extend these methods for a 
complete investigation of the transmission and reflection of 
sound in the sea, but to employ the 4.0. potentiometer for 
the measurements, as this determines both the magnitude 
and phase of the disturbance. As this potentiometer will 
make measurements at a frequency of 1,000 cycles per second 


to within 0.0001 volt, and within 0.1 or 0.2 degree of phase, 
itis particularly suitable for the purpose. At this frequency 
1 degree of phase displacement corresponds to a time difference 
of 1/360,000th second, so that 0.2 degree corresponds to about 
one two-millionth second, and the time required for an acoustic 
wave to travel only one foot can be determined to about one 
part in 400 or closer. By using a standard transmitter of 
spherical form, and employing the potentiometer in conjunc- 
tion with a receiver and resistance capacity amplifier, measure- 


Fig. 13.—Cauipration CURVES FOR AIR-DRIVE MAGNETOPHONE: 


ments can be accurately made over short distances, and can, 
therefore, be carried out for a preliminary investigation. in 
a moderate-sized tank without serious trouble from bottom 
and side reflections, Which can be practically eliminated if 
necessary by suitable acoustic lagging. In this way tempera- 
ture changes can be conveniently studied. 

The importance of research on electromagnetic propagation, 
on account of the high absorption of sea water, has been 
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emphasised. In January, 1918, the lecturer made approxi- 
mate measurements to ascertain the effect of absorption on 
the E. M. F. induced in a search coil lying on the bottom, in 
the middle of a rectangular loop 300 * 200 yards wide, laid 
in the mouth of Harwich Harbour in about 20 ft. of water. 


These measurements were made by means of a galvanometer 


and rotating commutator on board a moored ship from which 
alternating current was supplied to the loop, and showed 
that at frequencies from 10 to 20 cycles per second the loss 
of r.M.F. by absorption was only 10 to 90 per cent. The 
position of the loop was located by a search coil and tele- 
phone with amplifier similar to the arrangement afterwarda 
employed for the aural leader gear. Certain phenomena 
connected with leader gear led to further investigation cf 
the magnetic field surrounding the cable at sonic frequencies, 
with the result of discovering that this field was nearly 
horizontal at moderate distances from the cable, instead df 
nearly vertical, as would be anticipated from the ordinary 
theory. When the visual leader gear was proposed, it 
was anticipated from the small amount of absorption 
found at sub-sonic frequencies that the distortion would 
also be small but experiments soon showed that this 
was not the case, and a series of field disturbance tests were 
made by means of the inclined coils on H.M.S. Auricula at 
various frequencies from 10 to 50 cycles per second showing 


large distortion which increased as the frequency was 
raised. By connecting the coils in series it was pos- 
sible to estimate the relative phases of the electro- 


motive forces in the two coils, from which it appeared that 
the field was of an elliptically rotating character in this region. 
These experiments were condueted on an iron ship, but the 


coils were so large and high that it is not probable that very - 


Fic. 14.—AnnaNGEMENTS FOR FIELD AND CURRENT DISTRIBUTION 
'TEsTS RouND SUBMARINE CABLE. 


serious distortion was caused by the hull. A mathematical 
investigation indicated that the effect was most probably due 
to the skin effect ’’ in the water, which caused the return 
current from the end of the cable through the sea to crowd 
in upon and over the cable, and also to refraction of the 
electromagnetic waves on escaping from the sea into the air. 
Preparations are now nearly completed for a rigorous experi- 
mental investigation of this phenomenon. A wooden barge 
is being equipped with a tall wooden mast, to the upper and 
lower ends of which a pair of horizontal and vertical search 
coils are fixed for determining the two components of the 
magnetic field (fig. 14). The mast ean be rajsed and lowered 
so that the two upper coils can be fixed at any desired height 
above the surface, and the two lower ones at any depth be- 
neath it. In addition, a long horizontal spar with electrodes 
at its ends is attached tò the bottom of the mast, and leads 
brought along it which as well as the connections from the 
four search coils are brought into a multicore cable running 
to an observing hut on Shandon pier. This pier contains an 
4.0. potentiometer which will measure the amplitude and 
phase of the E.M.F. induced in the search coils and of the 
potential difference between the electrodes which is propor- 
tional to the current density in the sea. 

The cable is laid for a distance of about 9 miles along the 
loch as straight as possible, and about 300 yards from the 
observation hut. At a point directly opposite the pier a junc- 
tion box is inserted containing a 0.0l-ohm_ resistance, the 
potential terminals of which are connected through a two-core 


-^ 


cable to the potentiometer. This enables the magnitude and 
phase of the current to be determined in the portion of the 
cable where the measurements are being made, and eliminates 
the effect of attenuation, which may be of importance at 
frequencies of 1,000-2,000 cycles per second up to which it 
is proposed to carry the observations. l 

To keep the barge in a definite position relatively to the 


cable when observations are being made, a rope is run from 


the pier to a mooring in the Gareloch, and passes over a 
winch drum on the barge, so that it can be warped along the 
rope into any position. Ranges will be taken by a 9-ft. Barr 
and Stroud range finder installed in the observation hut. 

In connection with these tests a second series of observa- 
tions will be made on the electromagnetic field produced 
by circular and square coils when submerged. This is not 
only of great theoretical interest, but has an important bearing 
on the question of electromagnetic detection. 

An appendix to the lecture gives an outline of the mathe- 
matical treatment of the subject, and a table of absorptions 
of plane electromagnetic waves of various frequencies is at- 
tached. For the purpose of this calculation a reliable de- 


. terinination of the specific resistance of sea water was required, 


and a Kelvin double-bridge arrangement was devised for the 
purpose. The measurements gave a specific resistance of 27 
ohms per cm. cube for water from Harwich Harbour mouth, 
and of 94 ohms per cm. cube for open sea water off Wey- 
mouth, with a temperature coefticient of minus 3 per cent. 
per deg. C. in each case. These values were found to be 


independent of current frequency and dimensions over wide 


limits. Other appendices deal with the theories of acoustic 
transinission and of 3-station sound ranging. 

Another point of great interest is the existence of electrical 
currents in the sea due to tidal and wave motion. in. the 
earth's magnetic field, which were predicted by Faraday, and 
have been experimented with by Dr. F. B. Young. These 
require investigation, as their behaviour is complicated by the 
nature of the channel or sea bed. It is possible that their 
elucidation may have important consequences in relation to 
submarine telcgraphy. ME 

As regards the future, as soon as the above-mentioned 
fundamental researches on transmission for which the Gare- 
loch is specially suitable are completed, which will take about 
a year, the Shandon Experimegtal Station will be transferred 
io a new Admiralty physical lahoratory to be built close to 
the National Physical Imboratory at Teddington, the sea 
experiments being conducted at Portsmouth or elsewhere. 
The general direction of scientific research at the Admiralty 
is now in the hands of the new Director of Scientific Re- 
search, Mr. F. E. Smith, F.R.S., who is co-ordinating the 
pure scientific research and experimental work with the 
developmental work of the existing naval stations. It is 
hoped in this way to obtain the maximum of efficiency and 
co-operation without undue overlapping. 

It appears probable that immense gain as regards navigation 
will result from the work already done and in progress; the 
results already achieved are remarkable, and form a tribute 
to the initiative and resourcefulness of British scientific 
workers. It only remains to add that the work has been 
continued since the end of the war without any abatement 
of enthusiasm or energy, although with greatly reduced 
numbers. " 


i eme. - 


Scientific and Industrial Research.—The Committee 
of the Privy Council for Scientific and Industrial Research 
has just issued its fifth annual report (Cmd. 905, H.M. Sta- 
tionery Office, price 1s. net). The report states that the pro- 
gramme of the department can now be classified under four 
main heads, viz.: The encouragement of the individual re- 
search worker; the organisation of national industries into 
co-operative research associations; the direction and co-ordina- 
tion of research for national purposes, and the aiding of suit- 
able researches undertaken by scientific and professional 
societies. As regards the first class of work, since the depart- 
ment's inception. 136 maintenance grants have been made to 
students and 59 to independent workers. Forty-nine grants 
have been made to provide professors with competent research 
assistants, and 87 to give them other assistance, and during 
the same period 49 equipment grants have been made. Expen- 
diture in this direction has increased from £3,207 in 1916-17 
to about £26,700 this year. Eighteen research associations 
have been established, and five others will shortly receive 
licences. Ten of the associations have raised from their 2,300 
members an aggregate income of £40,000. £63,800 has already 
been expended out of the million-pound fund granted bv 
Parliament. for research associations, and commitments stand 
at £450,000 for established bodies, and £120,000 for those 
approved but not licensed. Negotiations are now proceeding 
for the establishment of othér research associations, and the 
total commitments are expected to reach £500,000 shortly. 
Over 92,500 firms have guaranteed an aggregate amount of 
£38,400 a year for five years. In addition to a review of the 
subjects of national importance specially dealt with, the 
report gives the personnel of the various committees and sub- 
connnittees appointed, as well as a list of publications bv 
individuals in receipt of grants. The report is very fully 
indexed. 
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Operating Costs: Power Expenses. 
By A. Ie C. FELL 
(GENERAL MANAGER, LONDON County COUNCIL TRAM WAYS.) 


(Abstract.) 


Fuel.—The principal item of working expenditure, in order 

of magnitude, connected with the generation of electrical 
energy is fuel, and as this now represents from 75 to 80 per 
cent. of the cost of producing electrical energy at the power 
Btation, it is well worth while to see what can be done to 
effect economies. 
. Before the war it was possible to issue a fairly close specifi- 
cation for coal, and payment was made for value received. 
Since 1914, however, anything available has had to be taken, 
and absolute rubbish has been supplied in innumerable in- 
stances, notwithstanding all the complaints made to the 
authorities concerned. 

To-day the situation is still unsatisfactory. The following 
particulars with regard to the coal supply to the London 
County Council's Greenwich Power Station may be of in- 
terest :— 

1918—14. — 1919-90. 


Tons of fuel burnt ... T ss 166,040 176 400 
Total cost of fuel burnt  ... sus .. E 139.577 £348,895 
Average price paid per ton for coal vid 16/93 41/11°3d. 
Average calorific value British thermal unite 13,350 10,780 
Average percentage of ash ... ese ies 6°79 14°59 


It will be seen that the fuel supplied in 1919-20 contained 
7.8 per cent. more ash than that supplied during 1913-4, or 
a total increase in the waste material supplied to the station 
of 13,759 tons. This waste material, paid for at 41/11.3d. per 
ton, represents a dead loss of £25,504 during the year. In 
addition, tbe extra cost of barging away the ashes at 3s. Rd. 
per cubic yard amounted to £6,306, and owing to the increas- 
ing cost of labour, this figure will become more serious as 
time goes on. The present cost of barging amounts to 4s. 9d. 
per cubic yard, or a total cost of barging the above quantity 
of ash would amount to approximately £8,170. In addition 
to this, it has been necessary to incur very heavy expenditure 
at the station for labour in connection with the removal of 
ashes. The figures quoted would have been considerably 
higher, as a larger amount of fuel would have been consumed 
in 1919-20, if it had not been possible to bring into commis- 
sion more economical generating plant. 

The arrangements with regard to grading coal should be 
co-ordinated by the suppliers and transport agencies, so that 
the lowest-grade coal may be utilised where the least trans- 
port is necessary, and the quality should improve as the 
distance from the source becomes greater. By the exercise of 
a little common sense on the part of the suppliers and dis- 
tributors, considerable economies might be effected at once. 
The Government should be pressed to take action. 

The introduction of oil fuel in generating stations, which 
are not situated in suitable positions to obtain coal gas at the 
collieries, would offer great advantages. One of the principal 
items of expenditure in connection with fuel is transport, and 


[ Whitlock d Sons, 


oil could be delivéred in bulk under advantageous conditions 
at a minimum cost for labour. In this form fuel could be 
made available containing a very small percentage of waste 
material. , 

In the autumn of 1917, under-feed grates were fitted to four 
boilers at the Greenwich Power Station, with a view to burn- 
ing coke for steam raising. At first the results were not 
very successful, but after many experiments had been carried 
out, a type of arch was found, with which satisfactory resulte 
were obtained, and, at the price of coke at that date, con- 
siderable saving was effected by burning coke on these grates. 

Early in 1918, experiments were also carried out at Green- 
wich, with a view to burning coke on the sandwich system 
on the Stirling boilers, i.e., a layer of coke was laid on the 
grate with a layer of coal above it. These experiments proved 
successful, and, when the Coal Controller decided to curtail 
coal supplies by 15 per cent., it was found possible to make 
up the deficiency by using coke in this manner. The results 
obtained were so satisfactory that the Coal Controller re- 
cognised them as being of public service, and arranged for 
engineers from other undertakings to inspect the lay-out, with 
a view to adopting a similar system. 

Since that date, however, the price of coke has risen con- 
siderably, and, from a financial standpoint, there is very little 
advantage in using coke at the present time. Moreover, it 18 
necessary to install special coke-cutting or crushing apparatus, 
and generally to alter the shoots for the supply of this fuel. 

e question of storage is important, as broken coke occupies 
about 75 cubic feet and coke breeze occupies about 60 cubic 
feet, against 45 cubic feet per ton of coal, as coke has a 
calorific value of about 11,500 B. TH. v. per lb., with 10 per 
cent. of ash, whilst coke breeze has a corresponding value 
of about 9,000 B.TH.U., with 18 to 90 per cent. of ash. 

During the vear ended March 31st, 1920, about 25,000 tons 
of coke and coke breeze were burnt at Greenwich, represent- 
ing about 14 per cent. of the total fuel. 

With Scotch nuts at 42s. per ton, and coke breeze at 22s. 6d. 
per ton, the cost per thousand pounds of steam is approxi- 
mately 19s. 6d. with approximately equal quantities of each 
fuel, as against 238. 9d. with nuts alone. The coke was Sup 
plied from a gas works situated only a short distance from 
the station. : 

It has for some time been realised that it is essential to 
have a skilled boiler-house engineer who can devote his whole 
time to fuel combustion problems, but it should also be 
recognised that to get the hest results it is necessary to have 
the assistance of a fully-qualified chemist at the station. At 
Greenwich this has been found a most economical arane, 
ment; the chemist appointed is lent to the tramway depar f 
ment. and works under the direction of the Council's chie 
chemist, who himself is called into consultation as neces- 
sity arises. The duties performed by the chemist, 80 far as 
the boiler house is concerned, are as follows:— _— 

1. Tests of fuel to determine calorific value, moisture, 5155 
both on supplies received and on representative sample 
taken from the bunkers. 

2. Test of furnace ash, to ascertain whether all the com- 
bustible matter has been fully utilised. 
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3. Tests of flue gases, to determine whether the fuel is 
being burnt to the best advantage. 

4. Tests of boiler feed water and condensate, to ascertain 
whether impurities likely to affect the boilers and plant in 
an adverse manner are present. 

5. Tests on boiler water, to determine the concentration of 
salts and the necessity for blowing down. 

6. Tests on water before and after softening, and on the 
lime used for this purpose. 

In addition, tests are carried out on deposits from leaking 
steam pipe joints and in all cases of boiler corrosion. 

In cuses where the gencrating station is not large enough to 
justify the appointment of special officers for the purpose, ar- 
rangements might be made by the municipality for this work 
to be done in conjunction with other chemical investigations. 

Further Possibilities of Economy.—The London County 
Council approved a scheme granting 50 per cent. of the value 
of the direct saving in fuel due to decreased consumption of 
electrical energy effected by motormen and conductors in 
the operation of the Council’s tramways. The scheme has 
not been so successful as was anticipated, but it is formulated 
on right principles. The influx of new men since the scheme 
was introduced has militated against its success, but it is 
still believed that, with the co-operation of the men, it is pos- 
sible to make a scheme of this description a success. 

On a system such as that in London, where there is an 
enormous peus load for a brief period in the morning and 
again in the evening, trailer cars have proved to be very 
economical, especially from a power-saving point of view, and 
a recommendation is now being put forward to the Ministry 
of Transport for an extended use of trailer cars on the London 
County Council system. 

Statistics obtained from metered readings, &c., on cars in 
regular service in London, with and without trailers respec- 
AU averaged over a period of 45 weeks, gave the following 
results :— 


Tractor and trailer ... 


2.37 units p.c.m. 
Tractor only ... 


2.04 units p.c.m. 


Thus the average energy consumption for a car and trailer is 
only approximately 30 per cent. higher than that for tractor 
only. The passenger seating capacity of the tractor was 78 
and for trailer 46. 

In 1912 a series of tests were carried out, when the average 
current taken for a tractor car was found to be 1.8 amps. per 
passenger, and for tractor and trailer combined 1.22 amps, or 
8 reduction of 32 per cent. per passenger, due to the employ- 
ment of the trailer car. ‘The passenger seating capacity of 
the cars used for this test was tractor 62 and trailer 46; the 
cars were loaded with sand to approximate fully loaded ser- 
vice conditions. It should be noted that the journals of all 
the trailer cars in London are fitted with radial ball bearings. 
Tests taken on the level showed the tractive effort at the 
drawbar to be 17.02 lb. per ton of load with these bearings, 
as against 38.03 lb. per ton of load when the journals were 
fitted with bronze bearings, and to this fact the low energy 
consumption can be partly attributed. 

The generating station staff really only has to deal with 
the economies which can be effected in connection with pro- 
duction and reference must be made to.those responsible 
for the consumption of the power so produced. For instance, 
the traffic staff is responsible for the proper and economical 
operation of the cars; the prevention of unnecessary stopping 
and starting, brakes being applied with power on, reckless 
speeds, &c. The rolling stock staff is responsible for proper 
equipment and subsequent maintenance of the cars, by neglect 
on its part the consumption of electrical energy may go up 
by leaps and bounds; items like trucks out of line, tight 
brake blocks, armatures on pole pieces, defective gears, de- 
fective lubrication, &c., all require constant attention. Again, 
the permanent way staff may also be responsible for increasing 
consumption due, inter alia, to rails not being to gauge, rails 
being so worn or paving so defective that motor cases drag 
on the road, or defective track, which may make it impos- 
sible to drive cars at an economical speed, dirty track, also 
power wasted when grinding or welding rails, &c. 

It will thus be seen that all sections of a tramway depart- 
ment are responsible in some degree for the consumption of 
electrical energy, and it shows how necessary it is, if the 
best results are to be obtained, that, not only should the 
officers co-operate and study the position from a broad point 
of view, but the employés in all sections should be brought 
into touch with the work as a whole by regular lectures and 
demonstrations. So far, schools have been principally pro- 
vided for the education of motormen in their duties. "These 
should be extended, so that the education of all employés, as 
far as the tramways are concerned, may be made a strong 
feature of the organisation. Anything which makes the em- 
ployés more competent and interested in their work will benefit 
the undertaking. 

One wishes it were possible to institute some scheme under 
which the staff and the employés would have a direct financial 
interest in the success of the undertaking. This would have 
a very direct effect, not onlv in the reduction of power ex- 
penses, but in the whole financial results. It is certainly 
a matter which should be considered by the Whitlev Council. 

A large number of municipal undertakings obtain their 
power supply from the lighting department. A Joint Com- 
mittee of the Incorporated Municipal Electrical Association 


and the Municipal Tramways Association was set up and 
issued a detailed report On Charges for Electrical Energy 
supplied for Traction Purposes from Combined Stations," in 
September, 1911, but as changes may have taken place it 
would be advantageous if the basis of charge could be re- 
viewed at the present time. The executive might be instructed 
io take the matter into consideration, and, if necessary, confer 
with the Incorporated Municipal Electrical Association. 

An endeavour has been made in this paper to show that, 
even under one head of account, such as power expenses, 
there are vast numbers of unexplored problems which are 
worthy of consideration with a view to effecting further 
economies, and thus proving that the anti-tramway cry that 
** tramways are dead and ' their day is done is not true 
and is only used by those who do not think, or by those who 
have induced local authorities to provide road tracks free of 
cost for the use of their free-lance passenger transport vehicles. 

Tramways in the past have rightly or wrongly borne many 
burdens, and, when comparing one form of traction with 
another, it is necessary to consider the whole cost of provid- 
ing the services rendered, if justice is to be done. Even if 
the matter is judged on the question of power expenses alone, 
there is no cheaper form of vehicle on the streets of a busy 
city to-day than the electric tramcar. 


DiscussioN ON MR. FELL's PAPER. 


Clr. FaiiiN. (Bradford) referred to the advantages of co- 
operation, and pointed out that the Works Committees, which 
had not vet been started, would facilitate it. 

Mr. C. J. Spencer (hon. member) agreed that it was most 
important to economise power, and regretted to hear that 
the L.C.C. bonus scheme had not succeeded. He had put 
in operation a bonus scheme during the war which effected 
a reduction of 15 to 20 per cent. Afterwards the men asked 
for an equivalent increase of wages instead of the bonus, 
assuring him that the standard attained would be maintained ; 
he agreed to this, but the result was that the consumption 
of energy was as high as ever again. He believed in the 
system of payment by results. Ball-bearings had been found 
useful on trailer cars, and might equally well be fitted on 
motor cars. As tramway men. they were not looking far 
enough ahead. "There was no cheaper vehicle on the street 
than the tramcar, but it could be made a good deal cheaper 
still. The Association should give attention to the technical 
side of the business. He had seen a motor of one-third the 
weight, and 10 per cent. higher efficiency than the ordinary 
motor; it was shunt wound, and had a worm drive. There 
was clearly room for greAt improvements to be made. 

Mr. CuNLirFE (Metropolitan-Vickers, Ltd.), speaking as a 
former member, having been connected with the Manchester 
Corporation tramways, said that the running costs could be 
reduced by increasing the efficiency of the cars. To that 
end they needed new machinery, on new principles, with 
better construction, and running at lower temperatures (the 
temperatures now attained destroved the insulation). New 
designs were already available, with better insulation, more 
durable gearing, &c. The cost would be an immediate burden, 
but in five years it would be paid for by the saving effected, 
and in that period there would be no maintenance cost to 
speak of. In many undertakings the capitalised equivalent 
of the maintenance was greater than the actual cost; one 
London undertaking was spending 20 per cent. of the original 
cost on maintenance annually. In other directions also, 
such as the construction of controllers, car-bodies, and trucks, 
the tramways were years behind the motor-car industry. 
They were not using special steels or aluminium, or machined 
Joints in their trucks, or roller bearings; one Corporation, 
however, had 60 sets on order with roller bearings. which 
not only reduced friction losses, but also ensured that the 
armature would never touch the poles. Further, power brakes 
should be employed; all American and many Continental 
undertakings used them. An American compound wound 
motor had been introduced with shunt control, giving two 
running notches in series as well as parallel, without resist- 
ance losses, making a saving of 90 per cent. Single-helical 
gearing reduced noise and vibration, and had five times the life 
of straight-toothed gearing, partly owing to heat treatment. 
The maintenance cost of any tramway system over ten years 
old could be reduced: to one-tenth its present value by the 
adoption of new designs. 

Mr. A. R. FrRarnury (Sheffield) took exception to Mr. Cun- 
liffe's denunciation of British tramway practice; having had 
30 years’ experience with tramways and eight with motor 
"buses, he denied that they were behind the times. Mr. 
Cunliffe's remarks apparently applied to the American equip- 
ments of ten years ago. He had tried American power brakes, 
and scrapped them, and was now trving air brakes. On the 
Sheffield tramways every pear-wheel was hardened and giving 
a long life: he had tried helical gears, and watched them melt 
away. British practice was cautious and sound. 

Mr. R. H. Campton (Chesterfield) said he was burning six 
times as much coke as coal, hand fired—but not gasworks 
coke. He had tried to introduce bonus schemes, but his 
committee would not adopt them: as long as CO, recorders 
worked well, the stokers would take an interest in their 
work and save fuel. 

Mr. Ferg briefly replied. 
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Report and Accounts. 


„ of the Executive Council showed that the total 
membership was: — Ordinary members (local authorities) 91, 
(general managers) 92; associates 21. The total number of 
local authorities owning and working tramways was 98. 

- Thé representatives of the Association appointed to serve on 
the panel of experts to advise and assist the Minister of Trans- 


port were Messrs. A. Baker, J. Dalrymple, A. R. Fearnley, 


A. L. C. Fell, G. W. Holford, J. M. McElroy. 

During the current year, the period of five years covered 
by the existing agreement with the Board of Inland Revenue 
will expire, under which the rate of annual allowance for 
wear and tear of motor omnibuses was fixed at 20 per cent. 
on the written down value. At the request of the Board, 
Messrs. Baker and Fearnley, with the General Secretary, were 
appointed to represent the Association at the Conference of 
other organisations concerned, and the Board, to reconsider 
the subject. 


With regard to the proposed increase of taxation upon 


mechanically propelled road vehicles, the Association asked 
the Minister of Transport to bear in mind the equitable claim 
of tramway authorities throughout the country in any scheme 
for the distribution of taxation derived directly from road 
vehicles. 

The Special Committee appointed in 1917 (upon which repre- 
sentatives of the Tramways and Light Railways Association 
were also appointed) to consider the standardisation of over- 
head line material, completed its report after having held 30 
meetings. 

The report (with suggested specifications and illustrative 
drawings) was approved by the Executive Council, which 
resolved that the present members of the Special Committee 
be constituted a Standing. Committee. 

On July 9th a letter was addressed to the Secretary of the 
Rates Advisory Committee, stating that the Association had 
laid down the general proposition that tramways should be 
self-supporting and should not depend upon compulsory local 
taxation for any subventions to meet deficiencies in revenue. 
This proposition had been concurred in by the National Joint 
Industrial Council for the tramway industry. Owing to the 
substantial increase in wages and the enormous increase in 
the cost of materials and all operating charges, as well as in 
the rate of interest now paid by all local authorities, over 
75 per cent. of the municipal tramways would, according to 
the Budgets for the current year, be carried on at a loss, and 
some of them were receiving material rate-aid. 

In assessing a. new scale of fares, the Executive Canal 
urged that the time was now ripe for the abolition of charges 
for workmen's cars that were in general operating at a loss, 
which loss must fall upon (a) either another class of passenger, 

many of whom were now receiving lower rates of wages than 
auch workmen, or (b) the whole local community in the shape 
of local rates. This resulted in a great social injustice, which 
Ae Ne on no sort of principle, and which was no longer defen- 
sible. 

The Executive Council decided to recommend the establish- 
ment, during the current year, of a quarterly journal, to be 
called ‘‘ The Journal of the Municipal Tramways Association,” 
as the official medium by which members might be informed, 
continuously, of all official proceedings relating to the tram- 
way industry ; of the proceedings of the National Council, and 
the Standing Committee. of that Council, and of the decisions 
arrived at between the various Ministries of State and the 
Association. 

The gross revenue from the tramway undertakings operated 
by the local authorities in membership during the financial 
year, 1919-20, was 423.056.945. 

Interim Orders have been granted to 27 tramway under- 
takings, authorising Increases in the statutory maximum 
charges under the Tramways (Temporary Increase of Charges) 
Act,, 1920. 

The accounts showed receipts £4,482, expenses 44.2 
leaving a surplus for the year of £227. The receipts clade 
£3,066 for the annual subscriptions of local authorities, 
together with 41.354 special subscriptions to defray the cost 
of the wages arbitration proceedings in September and 
October, 1919. Amongst the expenses were jhose of the 
representatives attending meetings of the National Joint In- 
dustrial Council for the Tramway Industry, its committees, 
K., amounting, with printing. &c., to £1,125. The wages 
arbitration expenses were £1,376. 


Japanese Exports.—It is stated that the value of the 
exports of electrical machinery, apparatus, lamps, wire, and 
insulated conductors from Japan in 1919 amounted to 16, 709, 000 
yen, being a reduction of 3.107.000 ven, as compared with the 
preceding vear. Shipments to Russia, including Siberia, were 
brought to a standstill, but no noteworthy diminution took 
Place in the exports to China, India, and the South Pacific 


countries. During the first two months of 1930. the exports 
of machinery and apparatus were of the value of 528.000 ven 
(5% ven in corresponding period of 1919), elei trie lamps 
150,000 ven (3L4,000. ven), telephone apparatus 259,000. ven 

3. % ven), copper wire 415,000. ven (242,000 oH: and 


Insulated wire 1,030,000 yen (1,619,000 ven). 


THE MACHINE-TOOL AND ENGINEERING 
EXHIBITION. 


(Concluded from page 416.) 


Messrs. JOHN STIRK & Sons, LTD., Halifax.—During the war, 
upwards of 2,500 machine tools were made by the firm for various 
Government factories, including a record order for planing 
machines for the heavy gun programme, 5 ft. x 5 ft. x 16 ft. 
machines, 117 being actually delivered at the time of the Armistice. 
Since the cessation of hoatilities, concentrated attention has been 
given to the production of planers and boring mills ; eight sizes of 
belt-driven planers, 12 sizes of Stirk hiloplanes, and 12 sizes of 
boring mills comprise the full range of machines at present under- 
taken, but these are cut down to six standard size planers, three 
hiloplanes and three boring mills for quantity production, and an 
example from each of these three lines was included in the exhibit, 
which consisted of the following machines, all shown in operation :— 
A 5 ft. x B ft. x 16 ft. Stirk hiloplane, exhibited in public for the 
first time, although examples have been in use for five or six years. 
The hiloplane, fig. 27, is entirely electrically-controlled, having in 
addition to electrically-operated table mechanism, electric control 
of tool boxes, both automatic feeds and quick power traverses. 
The whole of the patents, including reversing motor drive and 
controls, are from original Stirk designs. A small Stirk planer, 
2 ft. x 2 ft. x 5 ft, which embodies some of the outstanding 
features of the hiloplane, including plate bed. A 42-in. boring 
mill, complete with 74-H.P. variable-speed motor. The drive may 
also be by constant-speed belt or motor through six-speed gear box. 


» 


Fia. 27.—BELECTBICALLY-DRIVEN PLANER, REGENERATIVE 
ON REVERSE. 


The Stirk split field drive for planers, &c., is of much interest to 
both electrical and general engineers, The earliest automatic 
reversing motor drives consisted of a D.c. motor reversed by 
reversal of the armature current and controlled by one form or 
another of self-acting starter. Save in special oases, this system 
has almost entirely given place to some varisty of the Ward- 

Leonard control. Prior to 1915 the chief example of this system 
was the well-known “ Lancashire Patent Drive,” in which 
the generator field connections were reversed by means of a 
three-pole change-over switch operated by dogs and levers from 
the planing machine table. The Lancashire-Stirk drive is an 
improvement on the Lancashire drive, the principal difference being 
the Stirk disk and master switch actuating a set of five contactors 
which constitute the reversing switch proper, and take the place of 
the oil switch. Over 100 Lanos.-Stirk drives have been sold during 
1917-1919. To this record is added the fact that Stirk motor- 
driven planers have been supplied to six of the most important 
electrical firms, and to over 12 of the leading machine tool makers. 

The equipment consists of a motor-generator, motor, master switoh, 

starter for primary motor, contactor and regulator panel for 
generator, start, stop and inching buttons. The disk and master 
switch are retained to actuate two contactors which, without any 
other switchgear whatever, will provide a quick-return reverse to 
the table motor. This is accomplished by the division of theshunt 
field windings of both generator and fiaal motor into two sections. 
In the case of the geverator, the sections are connected to oppose 
each other, so that alternative polarity results from the alternative 
excitation of the two sections. The two sections of the motor 
field are connected to agree, and one is permanently excited. -The 
second section is excited during the cut atroke only, and a slow 
cutting speed and a quick return are thereby provided. The 
“ natural" range of the system may be extended indefinitely by 
the variation of the generator voltage, and the standard equipment 
embodies two shunt regulators, enabling cutting and return speeds 
to be varied independently. 
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THE City ELECTRICAL Co, LTD., London, arranged to have 
samples of ita small and fractional horse-power motors, together 
with a City light and power plant, exhibited on the stand of 
the Simoon Engineering Co., Ltd. It will be remembered that we 
described and illustrated the City" plant on p. 318 of our 
September 3rd issue. 

THE SEAL Co. (LONDON), Lro., Willesden Green.—This exhibit 
covered a range of dry cells, Leclanché cells, and specimens of 
electro-cleaning, tinning, and zinc plating. The dry cells are 
manufactured in London by what is described as a new method, 
which it is claimed enables the capacity output of the cell to be 
increased 20 per cent. over other types of cell. To fully appreciate 
the merits of the electro-cleaning, the specimens must be seen; all 
kinds of articles are handled from milk churns to 60,000-gallon vats 
and stills used by margarine makers and distillers. The process 
consists of first cleaning the utensil electrochemically (non-acid 
solution), and when the surface has been rendered free from dirt, 
rust, &c., a coating of new metal is deposited thereon. In the case 
of milk churns, for instance, the new inside coating consists of 
pure tin and the outside one of zin. P. 

Messrs, BULPITT & Sons, LTD., Birmingham. Ul this stand were 
the Better Skeem " system of electric localised lighting fittings 
and the Tenbec system of general lighting. The former system, 
it will be remembered, was referred to by H.M. Inspector of 
Factories, Mr. G. Scott Ram, in the Home Office report that was 
published at the beginning of this year. It isa low-voltage system 
of machine and bench lighting of a very novel character, and ita 
advantages are at once apparent on inspection. The firm was also 
showing an improved self-sustaining conduit system for conducting 
cutting lubricant to the required points on machine tools. This is 
a new system also, and it inoludes a very fine (mechanically 
` speaking) non-choke joint, which was developed concurrently with 
the lighting system referred to above. A variety of fittings of 
both these systems were exhibited, and some were fixed to a thread- 
milling machine driven by an electric motor, all of which were of tle 
firm's own manufacture. 


During the Exhibition, on September 21st, a convention of 
employers and employed was held, when a paper on Unemploy- 
ment, Production, High Prices, and World Competition," was read 
by the Rt. Hon. G. W. Barnes, P.C., M.P, and a discussion 
followed, The speaker pointed out that the four separate topics 
could easily form enough for one day's discussion each, and there 
was bound to be a little overlapping. Under the circumstances, 
the speaker could merely deal with them in & fragmentary way. 
The following is an abstract of his remarks :— 

Unemployment is, perhaps, the most perplexing and vexing 
question of the day, and is & constant source of fear to the manual 
worker—shaping, to some extent, his mentality—hence his 
occasional distrust of the motives for the introduction of new 
methods and machinery. Reviewing the past 70 years, it would 
appear that unemployment was less acute during the last 35 years 
than before that period. There were many causes of unemploy- 
ment; bad harvests abroad, causing poverty among foreign 
customers, and so leading to a slackening of demands ; change of 
fashion ; uncertainty of wages and conditions in the industrial 
world, when employers hesitated to take risks; the reverse— 
employers taking risks and failing. The main cause of unemploy- 
ment was unbalanced production, leading to a scarcity in one 
commodity while there was & surplus in another direction, as 
witness the present housing shortage and boot surplus. Several 
methods of steadying employment are put forward. Public 
authorities should do something in the way of replenishing stocks 
during periods of depression; new methods ånd improved 
machinery should be introduced with due regard to the main- 
tenance in employment of those replaced; industry should be 
" decasualised " and provision made for retaining in an industry 
only as many as can be employed for full time, and both employers' 
and employés' organisations should pay more attention to the 
necessities of labour asa whole. Insurance is regarded not only as 
8 palliative, but will help in finding a panacea by causing a com- 
plete register of unemployed to be compiled. In reaching his next 
subject, Mr. Barnes said that many years ago over-production was 
thought to be the root of many evils. There can be no over- 
production over the whole field. There might be too little of some 
things, and therefore an inability to buy other things of which 
there might be a relative abundance, Production is the life-blood 
of a community, and the aim of life in all its best activities. 
Greater production ought to give greater comforts to every body. 
Fhe requisites of good production are not long hours or 
sweated labour, but chiefly the best machinery and good organ- 
isation. ' But these alone will not result in good production; they 
require the active co-operation of the human factor. That is what 
we have not got to-day, and to get it is the great need of the 
industrial world. Narrow conceptions of economics lead some to 
say that only an industrial revolution can bring this about, but 
this is the policy of despair, leading to the worker's undoing. 
Increased production in the past did not bring increased wages to 
the worker on account of cut-throat competition between employer 
and employer and between employed and émployed, but to-day 
these conditions haze been altered by better organisation and better 
disposition. Resuming his remarks after the luncheon, Mr. Barnes 
said that the queation of high prices was a ticklish topic full of 
pitfalls for the unwary and illusions for the ill-informed. The 
inflation of the currency by the printing press is one of the simple 
causes of ita depreciation or cheapness, or, in other words, high 
prices. Inasmuch as money is the measure of all other com- 
modities, there can be no great fall in price until there is 
increased production of other commodities or a lessened amount of 


paper money in circulation—or both, The constant rise of prices 


AAT 


— 


and of wages is an absurd proceeding, as, travelling at the same 


speed and in the same direction, they can never reach a level. 


Engineering productions are scarce; but the real demand is 
determined to a great extent by the price. A reduction in price 
is, therefore, a necessity, and only mass production can enable this 
to be made. This leads to the subject of world competition. We 
are more concerned in this than most other countries, because we 
have to purchase food abroad, while producing things we cannot 
eat. Therefore, if we cannot produce and dispose of the things we 
manufacture to buy our food as good and cheap as other countries, 
our foreign trade will disappear. Food production in this country 
has declined, and yet our prices for certain goods are so high that 
even home consumers have to go abroad with their orders, as 
witness Glasgow Corporation Tramways Depertment, which is 
buying steel rails from America, Coal is also produced in amaller 
quantities, Our engineering products are supreme in quality, and 
we must keep that supremacy and add quantity to it. Steel 
workers in America are still working 10 or 12 hours a day, and this 
will have to be dealt with by the World Regulating Organisation, 
which America should enter, and help in maintaining the peace 
and improving labour conditions everywhere. | 


THE PROVINCIAL ELECTRIC SUPPLY COM-. 
MITTBE OF THE UNITED KINGDOM. 


ANNUAL GENERAL MEETING. Duo 
AT the annual general meeting, on Tuesday last, the chairman, 
Sir Harry Renwick, K. B. E., suid that his prediction that the 
year 1919 was likely to be one of the most momentous in the 
history of the industry had been fully borne out by the facts 
of the past year. The Electricity (Supply) Bill had become 
an Act, in, he was happy to say, a considerably modified form. 
In that modification the Committee took a leading part. The 
pomt of vital concern to the companies was the compulsory 
purchase of their generating stations and transmission lines, 
Which was to be imposed upon them under the“ Bill on terms 
most inadequate and unfair. Throughout thé long process 
of the Bill the Committee watched their interests clause by 
clause, and put forward innumerable amendments. The Com- 
mittee met with much more favourable consideration in the 
House of Lords than in the Commons, and after very great 
effort, succeeded in getting the Bill amended to its present 
form, and thus at the eleventh hour saved the situation. 
Strenuous work was thrown on the Executive Committee in 
the many weary months during which the Bill was before 
the two Houses. Special thanks were due to its members, 
and particularly to those who formed the Parliamentary Sub- 
committee; he emphasised their indebtedness to Mr. Madgen, 
Mr. Gripper, Mr. Scott-Moncrieff, Mr. Spencer Lawes, Mr. 
Wigham, and Sir Henry Mance, as well as their parliamentary 
agent, Mr. Sydney Morse. 
The next matter of importance dealt with during the past 
year was the National Jomt Industrial Council for Electricity 
Supply. This Council had been placed in full working order, 
and District Councils had been formed throughout the country. 
The Councils work had met with a considerable measure of 
approval from both sides, and certainly in the electrical in- 
dustry the svstem appeared to have worked better than in 
any other that he was aware of. Every important matter 
relating to wages and conditions of employment had been 
reduced to system throughout the country. Every under- 
taking came under some council which relieved it of all 
trouble in considering questions of general advances, and 
so on, and submitted a recommendation on any and every 
point of labour which might come up for consideration. They 
had seen something of the usefulness of the National Joint 
Industrial Council in the recent threatened. strike. Speaking 
broadly, he was convinted that for the present industrial 
unrest, salvation lay in the closer union and a better under- 
standing between masters and men, and the entire elimination 
of the politician and Government interference. The politician 
should be kept out of wages disputes, and these should be 
settled by competent tribunals representing both sides. Co- 
operation between masters and men was the only way to in- 
dustrial peace and to increased production, without which 
they were heading straightway to national disaster. The 
Ministry of Labour organised a scheme for providing suitable 
employment for disabled. soldiers, including monetary grants, 
where training was necessary, The scheme was a large and 
elaborate one, and a National Advisory Council was formed 
to administer the funds and carry out the scheme generally. 
lle was asked by the Ministry to sit on that Council, and 
with the approval of the Executive Committee he accepted 
a seat. Under the scheme the country had been divided up 
into districts, each with its local advisory committee, and at 
the request of the Ministry they had arranged, so far as their 
members were concerned, for engineers of the representative 
undertakings to sit on the local committees where possible. 
A further Courts (Emergency Powers) Act was passed last 
vear, entitled ' Courts (Emergency Powers) Act, 1919," and 
the Committee took energetic action and obtained a very 
satisfactory amendment by which electric supply undertakings 
had been placed in the first section of the Act which provided 
power to amend agreements. Under the original. Act they 
had no power to amend, but only to suspend or annul a 
contract. f ` . : ] ee 
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Messrs. Edmundsons promoted a Bill to introduce a new 
basis for charging for electric supply, but the Bill was re- 
jected; their enterprise in promoting such a Bill, although 
unsuccessful, had its fruits in inducing the Ministry of Trans- 
port to give immediate consideration to the question of intro- 
ducing a general Bill, which, he understood, included a pro- 
vision to reduce the five- -year period between times of applica- 
tion at present provided by the 1899 Act. It would also bring 
those companies under the Act which were now excluded, 
owing to their orders dating prior to 1899. Further, in regard 
to tariffs, they were trying to obtain recognition of an alterna- 
tive on an assessment basis on some method other than a 
flat charge. The Committee was largely influential in obtain- 
ing the re-introduction of the minimum charge. 

The Committee had à member representing it on the British 
Engineering Standards Association, and was also supporting 
the Electrical Development Association. 

Since the close of 1919, several matters of importance to the 
industry had occurred. Chief amongst these was the Elec- 
tricity (Supply) Bill, 1920. There was great opposition to 
the Bill generally in the House, apart from the opposition. of 
the electric supply industry; the Bill was introduced as far 
back as April, and it had been postponed from week to week 
ever since. 

The Electricity Commissioners had put into openition their 
powers of delimiting areas under the Electricity (Supply) Act, 
and eight areas had been provisionally delimited. 

The Committee had met all general expenses out. of the 
annual subscriptions, and there was a balance to the good 
of £285 at the close of the year. As regards the expenses 
of the Electricity (Supply) Bill, for this they had to raise a 
special fund; there was a full and ready response to their 
appeal, and the whole of the expenses were covered by that 
und. 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


iled expressly for this journal by Messrs. Szrton-Jones, O'DeLL AND 
TEPHENS, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


26,182. “ Electric soldering iron." E. Wheatcroft. September 13th. 

26.194. Electric geyser.” W. A. Powell. September 13th. 

26.224. Combined head-lamp and electric horn." Soc. Anon. des Anciens 
Etablissements Secqueville Mayau. September 13th. (France, October 
2nd, 1919.) 

26,244. Wireless telegraphy.” 


S. Brydon and S. Johnson. September 


26.242. Lighting systems for automobiles, &c." E. A. S. Gater, W. R. 
Perry, and H. Starck. September 13th. 

26.244. Syntonisation of circuits used in wireless signalling.“ R. C. 
Galletti. September 13th. 

26,246. '' Electrolytic cell." J. Harris and J. R. Rose. September 13th. 

26,257. “ Electric induction motors.“ British Thomson-Houston Co. 
(General Electric Co.) and General Electric Co. September 13th. 

26,267. ‘* Electrode holders." R. W. Heasman. September 13th. 

26,268. ‘Indicating -ringing of electric bells, &c., to operators." F. 
Bell, F. Clark, and..Sterling Telephone & Electric Co. September 13th. 

26,273. * Automatic electric circuit breakers." P. H. Bastie and E. F. 
Moy. September 13ih. 


26,295. '' High-voltage indicator." F. A. A. Ellmore. September 14th. 


oe 


26.315. Means for operating magneto of internal- combustion engine. 
F. Laguesse. September 14th. 

26,317. Submarine telegraph apparatus.“ K. E. Edgeworth. Septem- 
ber 14th. 

26.344. Electric batteries." W. T. Coulson and Optalyte, Lid. Septem- 
ber lith. 


26.347. '' Electric power distribution stems.“ British Thomson-Houston 
Co. and H. Trencham. September 14th. 

26,354. '' Telephone transmitter mouih-picces." C. E. O. Olliffe. Sep- 
tember 14th. 


26,382. '' Electrically-operated warning signals.“ D. McGregor. 


15th. 

26,386. Electric current regulators, rheostats, &c." C. E. Falconbridge 
and C. E. Falconbridge, Ltd. September 15th. 
26,396. '' Junction boxes for electric cables." 
Co. and R. Povey. September loth. 

25.408. Supporting devices for overhead contact and trolley wires." 
J. W. Astley and British Insulated & Helsby Cables, Ltd. September loth. 
26,418. '' Means for supporting telephone receivers.“ J. Lunzer. Sep- 
tember 15th. 

26,419. '' Electrical turning gear for starting internal-combustion engines. 
F. H. Royce. September 15th. 

26.447. Electric transformers, &c." British Thomson-Houston Co. (Gene- 
ral Electric Co.) and General Electric Co. September 15th. 
96,461. ‘* Electric switches." Maschinenbau Akt.-Ges. Seebach. 
15th. (Germany, January 20th.) 

26,473. '' Rotating field magnet for high-speed electric machines." M. 
Gruber. September 15th. (Germany, September loth, 1919.) 

26,516. * Electric lighting device." F. G. Parks. September 16th. 
26.525. Releasing devices for overload switches." F. Krupp Akt.-Ges. 
September 16th. 

26.5335. Engine-starting apparatus.” 


September 


Greengate & Irwell Rubber 


September 


J. K. Delano. September 16th. 


26.38. Ringing arrangement for carrier signalling systems.“ Western 
Electric Co. (Western Electric Co.). September 16th. 
26,939. Distribution for magneto.” Etablissements Deesse. September 


16th. (France, October 8th, 1919.) 
26.540. '' High-tension ignition magneto.’ 
tember 16th. (France, December 27th, aia 
25.551. Electric current generator for high-voltage ignition and lighting.“ 
J. Gehrig. September 16th. (Germany, September 16th, 1919.) 

25.576. Dynamowlectric machines.“ U.S. Light & Heat Corporation and 
A. E. erate (U.S. Light & Heat Corporation). September 16th. 

26.5 “Systems of electric. control.“ British Thomson-Houston Co. 
TU Electric Co.) and General Electric Co. September leth. 

26,082. “ Telephones." G. Mathew. September 17th. 


Etablissements Dresse. Sep— 


September 17th. 
A. Clark and 


26,589. ‘* Sparking plugs, &c." H. R. Doel. 

26.59 5. Terminal protectors for sparking plugs.” W. 
Sphinx Manufacturing Co. September 17th. 

26,634. “ Electric cooking and heating apparatus.” M. Loewy and A. 
Rosenthal (Loewy). September 17th. zix 

26.650. Electric power limiting systems." British Thomson-Houston Co. 
(General Electric Co.) and General Electric Co. September 17th. 

26.654. Repeaters for multiplex signalling systems.” Western Electric 
Co. September 17th. (U.S., September 30th, 1919.) 

26,655. '' Means for actuating braking or stopping devices by electric cur- 
rent for rail vehicles." G. P. Bartlett and W. H. Taylor. September 17th. 
26,676. “Syston for measuring on M of electric conductors." Cal- 
„ Cable & Construction Co., R. N. James, and J. Urmston. September 

th. 

26.683. Electric conduit.“ J. S. Berry. September 18th. 

25.568668. Electric burglar alarm." T. Fraser. September 18th. 

26.711. Wireless apparatus." C. E. G. Bailey. September 18th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


2914. 


11.08). Dynamo-electric machines," Soc. Anon. des 
Cycles Peugeot. May 6th, 1913. (Addition to 7,840;13.) 


Automobiles et 


1919. 
5.667. Wireless telegraphy or other wireless control systems." Comparri 
Wireless Control Syndicate and M. Compare. March 7th, 1919. (150, 008.) 


LAU 


7,463. '' Marine signalling apparatus. C. Sampson. March 25th, 1919. 
(150,013.) 

12.173. Electrical receiving apparatus suitable for amplifying and record- 
ing weak electric. current impulses.” Creed & Co. and D. McLennan. 
May 14th, 1919. (150,025.) 

12,821. Wireless telegraph and telephone transmission.” 
May 21st, 1919. (150,037.) 

13,004. '' Maenetos," D. V. IL. Fellows. 

13.198. Electric step-by-step signalling apparatus.” 
(Ford Instrument Co.). May 26th, 1919. (150,060.) 

13.247. Process for the continuous production of copper wire by elec- 
trolytica] methods," S. O. Cowper-Coles. May 26th, 1919. (150,063.) 

13,391. * Electrical impulse controlling devices," Automatic Telephone 
Manufacturing Co. (Automatic Electric Co.). May 27th, 1919. (150,072.) 

14,422. '' Electric condensers.” R. W. Winn. June 6th, 1919. (150,096.) 

14.909. Trolley heads for overhead wire systems of electric traction.“ 


H. J. Round. 


May 23rd, 1919. (150,045.) 
B. E. D. Kilburn 


Brecknell, Munro & Rogers, and A. M. Willis. June 13th, 1919.  (150,108.) 
14.948. Electric switches." R. P. Myers. June 13th, 1919. (150,109.) 
15,070. Electric switches." J. H. Tucker & Co. and J. B. Tucker. 


June 16th, 1919. (150,111.) 

15,521. Electricity collectors," British Insulated & Helsby Cables, Ltd., 
and J. W. Astley. June 20th, 3919. (150,120.) 

15.596. Rail bonds and like electric couplings or connections. J. 
Mather. June 20th, 1919. (150, 122.) 

15,789. *'' Electric contact or switches," V. Breeze and A. West & Co. 
June 23rd, 1919. (150,128.) 

19.570. Magneto-electric machines.” British Thomson-Houston Co. and 
A. P. Young. August 8th, 1919. (150,165.) 


20.696. “ Locking device for electric and gas fittings." M. J. Railings, 
C. W. Saunders, and J. H. Collins. August 22nd, 1919. (150,170.) 

20.920. Electric 10 pouce W. Gardiner and W. H. Duggan. 
August 26th, 1919. (150,171 

21.190. Magnetos," XI. RR et Cie. August 29th, 1918. (131,908.) 


26,433. '' Holders for electric lamps." W. €. Hands and Robinson & Hands 
Electrical Co. October 28th, 1918. (150,195.) 

28,393. * Combined magneto and dynamo electric machine.” O. Tniray 
(Eisemann Magneto Corporation). November 15th, 1919. (150.204.) 

31.909. Electrolytic apparatus for the direct production of hypuchlorites.’ 
P. Pestalozza. Deceinber 19th, 1919. (150.214.) 


1920. 

1,686. *'' Magnetos for igniting in internal-combustion engines.“ 
Akt.-Ges. November 21st, 1918. (138,081.) l f 
2.712. Magneto- electric ignition apparatus for internal combustion en- 
gines." American Bosch Magneto Corporation. April 8th, 1919. (141, 28.) 
3.914. Protective arrangements for alternating-current. electric. circuits.“ 
Siemens Bros. Dynamo Works and R. X. R. Bohon. February 9th, 1920. 
(150,231.) 

6,907. “ Meters used in connection with the boitecries of clectrically-driven 
submarines.” Siemens Schuckertwerke Ges. December oth, 1914. (139,822.) 
7.797. Electric time switches." — Fabrik Elektr. Apparate F. Sauter. 
April 15th, 1919. (141.682.) 

8,428. ‘ High-frequency alternator." 
(140,769.) 

12,015. ** Combined electric switch and terminal.” 
B. Bucknall. April 30th, 1920. (150.254.) 

15.335. Electrical fuses of the cartridge type.“ 
Electrical Co. July oth, 1919. (146,941) 

18,168. *'' Electric switches." H. Sachs. 


R. Bosch 


O. Billiceux. November 22nd, 1917. 
G. B. Anderson and 
Metropolitan Vickers 


March 13th, 1919. (145,784.) 


Income-tax and Employés’ Assessments.—Mr. W. R. 
Fairbrother, income-tax specialist, of 67, Cheapside, E.C., 2, writes 
pointing out that where a person is employed under a limited com- 
pany in a subordinate capacity (i. e., not holding a distinctive office, 
such as director or secretary, &c.), it is usual to grant a claim for 
assessment on the basis of the average of thethree years preceding. 
Ex-service men come within this concession under certain oon- 
ditions. It is vitally important that a claim to be assessed as stated 
for the year 1920-21 should be made, as, if the recommendations of 
the Royal Commission are carried into effect, the possibility of such 
a claim will not occur in future years. Many persons have doubt- 
less made their returns on the disadvantageous basis of one year, 
but there is still time to rectify any such return; or the asx sement 
which will be notified shortly could be appealed against. 
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LITHOLITE 
INSULATORS, Ltd. 
‘Phone aod emite un series 


FIREPROOF ANO OTHER GRADES. 
ESTABLISHED NEARLY 90 YEARS. 


“ELO” 


For all parposes for which moulded in- 
sulation is required specify LO'"— 
which is water, oil and cost BIS 

J 421088 


FLEMING, enue & GOODALL, LTD.. 
LIVERSEDGE, YORKSHIRE. 


Birkby’s 


WRIGHT Tel.: Motor. 
A^ MOTORS. 


WRIGHT MOTORS, Ltd., HALIFAX. 


EVERY DESCRIPTION OF 


SMALL TURNED PARTS and CASTINGS 
for ELECTRICAL ENGINEERS. 
A. MORTON, 
6, Tenby Street North, Birmingham. 
BROOK 
ONE, TWO and THREE-PHASE 


MOTORS. 
See Sup 62. 


SWITCHGEAR. 


ERNEST F. . MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON, 


MICA & MICANITE 
TAYLOR & PETTERS, LTD., 


40, Hatton Garden, London, E.C. 1. 
'Phone: ! 
4575 Central. "ee E 


MOTORS. ° DYNAMOS. 
VICTORIA DYNAMO & Motor Co., 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
"Phone: Gerrard 1245. 
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CHURTON e 
ev and pol ye? 


et MOTORS. 


T. HARDING CHURTON & CO., LTD.. 
Atlas Works, Water Lane, LEEDS. ' 
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BOILER SCALING TOOLS. 


Sole Maker : 


FRANK GILMAN, 
9, Westfleld Road, BIRMINGHAM. 
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“EMPIRE” 
AUTOMATIC CONTROL 
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n d 
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The Making of 
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See page xiil. 
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MOTOR STARTERS and all classes of Resistance Werk. 
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— CE 
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— min 


MAVOR & COULSON, Ltd., 


GLASGOW. 
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es REM 
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Tel, M Hop. 1167, ] a LONDON. 8. E. 1 


RAYNER & HEALD, LTD., 
DUKE STREET, DERBY. 
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se ppv. MOTORS only. 
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ACCUMULATORS BATTERIES 
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General Bales o: 
IDDESLEIGH HOUSE, Caxton SL, Westminster. 
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FOR DIRECT AND . nee 
ALTERNATING CURRENT ~ ES 
Delivery from Stock up to 50 H.P. 
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Mark." No Vacuum Cleaner should be sold 
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EDISWAN 
EVERYTHING 
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Everything 
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Send postcard TO-DAY for terms. | 
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The Edison Swan Electric Co., Ltd. 
PONDERS END, MIDDLESEX. 
London and Provincial Depots. 


Wr omrina s: Pu 5 Ward, B. G. Be 
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ENSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 40, HATTON GARDEN, 
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THE JOINT INDUSTRIAL COUNCILS FOR 
THE ELECTRICITY SUPPLY INDUSTRY. 


Tue Whitley scheme is now in full working order in 
the electricity supply industry. The National Industrial 


Council was formed in May, 1919, and since then the 


whole of the country has been mapped out into 13 areas, 
and a fully constituted District Council is now at work 
in each area. The whole scheme has, therefore, now 
passed out of the realm of theory into that of hard fact. 
In general, up to the present, its development has 
been on the lines anticipated when the scheme was first 
inaugurated. But there are almost unlimited potentiali- 
ties, and the scheme has now been working sufficiently 
long for certain possible phases of development to be- 
come apparent. It may be interesting, therefore, and 
possibly useful, at this stage to take stock, as it were, of 
some of these tendencies. E | uu 

It is necessary as a preliminary to realise that & 
scheme of Councils of this kind has nothing of the nature 
of a rigid system. The Councils have nothing, or at 
most very little, in common with committees appointed 
for certain fixed purposes, clearly definable, and con- 
stituted with clear-cut and limited powers and methods 
of action. On the contrary, the Councils approximate 
to an organism. They are not ready-made; they have 


to grow. Bit by bit they have so to develop as to fulfil . 


the various functions which will successively be 
demanded of them, very much in the same way as an 
organisin has to adapt itself to its environment. 

The duties with which they are charged, and the pos- 
sible power which will automatically, almost, come to 


them, open out a wide range of possibilities. For 
instance, they are charged broadly with the task of 


dealing with all relations between employés and em- 
ployers. Initially, of course, this covers settlement of 
rates of pay and conditions of working. But obviously 
a consideration of wages involves as a theoretic back- 
ground the question of profits and the relative claims 
of labour and invested capital with regard thereto. Con- 
ditions of working, too, may cover anything up to the 
organisation and personnel of the management. Again, 
Councils in dealing with these matters make recom- 
mendations to their constituent undertakings. But a 
bare recommendation would be futile if it did not also 
include the use of some influence to back it up so that the 
recommendations are given eflect to by everybody. Ac- 
cordingly, the Councils must naturally take steps to 


obtain as much power and influence in every direction 


as possible so as to insure that their recommendations 
become effective. . 

It must be n therefore, that there is an 
almost immense field of possibilities before these indus- 
trial councils; perhaps a much greater one than is 
generally realised. At present there is in many quarters 
a tendency to regard them as somewhat of a side-show. 
But in view of the important position which they may ` 


come to occupy in the future, it certainly calls for a 


most serious consideration. from all those who have 
charge of the industry in order that the Councils may 
be developed on right and proper lines.. It is in view 
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of this that we suggest it might be well to review briefly 
the position as it is at present. 

First of all we may take it for granted that the 
Councils are accepted practically throughout the industry 
both on the part of the undertakings and of the trade 
unions concerned. The trade unions, indeed, stand 
to gain considerably. They would perhaps not too 
readily admit this, and may say that they have now 
to submit all demands to the strict scrutiny of a Council 
and that each Council being in ready communication 
with the others and with the National Council, the 
chances will be weighted against any but the most 
strictly justified increases going through. This is cor- 
rect, of course, but against it there is the immense 
advantage to them that practically every undertaking in 
the country is tabulated under a District Council, and 
consequently facts are quickly ascertainable as to which 
undertakings are paying the wages agreed upon and 
which zre not. Probably no other industry in the 
country is in any way so fully organised industrially 
as the electricity supply industry under these Councils. 
So far as the undertakings themselves are concerned, 
the chief advantage for thein lies in the fact that now 
ail demands and claims have to be passed to the District 
Councils, which adjudicate and pass on their recommen- 
dations to the undertakings, thus relieving the latter 
oi their former difficult task of considering applications 
without proper information being available as to 
whether such claims were being recognised by other 
undertakings as fair or whether they were being resisted. 
Also there is now practically throughout the country a 
complete systematisation of rates of pay and conditions 
of working down to the minutest details. 

Now as regards present powers of the Councils, when 
they started they placed reliance, as Councils, entirely 
on the moral force behind their recommendations. 
Since then, however, their power has been augmented 
in two very practical directions. In the first place, it 
has been approved that the Councils can recognise and 
fully support any steps which the trade unions may 
take to enforce their recommendations. Any strike 
called, therefore, consequent upon a refusal may 
have the full sanction of the District Council, and as 
the Council is authorised by the Ministry of Labour 
there is even a quasi-Governmental recognition. The 
effect of this is to put any defaulting undertaking in 
a queer position. For instance, it raises the question 
whether, if an undertaking allowed such authorised 
strike and the supply was stopped, consumers would not 
have ground of action for breach of contract against the 
undertaking, since the undertaking had taken a line 
of action opposed to a properly constituted authority. 

In the second place, the Ministry of Transport has 
given the District Councils an official status under 
Section 32 of the Electric Lighting (Clauses) Act, 1899, 
and under the Statutory Undertakings (Temporary In- 
crease of Charges) Act, 1918. The Ministry has ruled 
that an undertaking when applying for an increase of 
maximum price shall give notice to the District Coun- 
cil in its area, which can then oppose—the ground of 
such opposition being that the undertaking is not paying 
the rates of wages recommended by the District Council, 
which places a powerful lever in its hands. 

The fact that two Government departments, the 
Ministry of Labour and the Ministry of Transport, 
both specifically support the Councils and recognise 
them as formally qualified bodies to act on behalf of 
the industry, gives the Councils a status greatly 
superior to that which was usually anticipated. They 
have thus acquired an added quality of permanency. 
This permanency is also strengthened by the different 
structure which the Councils actually took in actual 
practice as compared with what was laid down. It was 
originally assumed that the District Councils would 
follow the structure of the National Council, namely, 
that the four representative employers’ associations 


should each nominate representatives to act on the em- 
ployers’ side. The construction of the National Council 
is such, and therefore if the four associations withdrew 
their members the National Council would fall to pieces. 
But the District Councils have been formed quite dif. 
ferently. The employers’ side has been chosen direct 
by common voice of the undertakings in the respective 
areas. District Councils have thus a permanency and 
are not controlled by any other association. 

In effect this constitutes the Industrial Councils 
virtually self-subsisting bodies already in quasi-inde- 
pendence, even of the individual undertakings in tle 
industry. Add to this the support given by the 
trade unions and the pressure that could be brought to 
bear by the union on any small section that tried to 
secede, and it will be seen that the status of the Coun- 
cils is de facto a very strong one. ‘The tendency of 
all such organisations is to increase continually in 
pcwer, and owing to the circumstances we have re- 
viewed above, it is difficult to see how an outside control 
can be exercised over this. The Councils as an entity 
have grown more powerful seemingly than the repre- 
sentative associations which created thein. 

The importance of this will be apparent to anyone 
who glances over the wide sphere of operations which 
fall within the purview of the Councils, and which, when 
the Councils take them in hand in full, will apparently 
give to the Councils considerable dominancy in the 
industry. The problem, therefore, before the industry 
is for the best brains to formulate the economic prin- 
ciples to which these developing powers of the Council 
should conform. Such conscious directive policy is 
now needed. 


THE interim report of the Advisory 


The dg : : : : 
Committee on this subject to Sir Kric 
5 Geddes, of which we give an abstract else- 


of Railways. 

where in this issue, is dated July 12th, 1920. 
Doubtless ite terms were at once communicated to the 
railways which are contemplating electrification ; but why 
should it take over 10 weeks to make the ‘contents public ? 
Although the report is commendably explicit in recom- 
mending the adoption of direct current, it defers for 
further consideration questions relating to the position and 
general design of the line conductors, and little can be 
done until these essential matters are settled. The con- 
clusion of the Committee with regard to the standard line 
voltage is so drastically modified by the exemptions which 
follow it that it is practically washed out, and we are 
authorised—subject to the approval of the Minister having 
been obtained—to use 600, 1,200, 750, 1,500, or 3,000 
volte, with either rail or overhead collection, while the 
locomotives will have to run at two different voltages where 
necessary. Moreover, the Brighton Co.’s suburban 4. C. 
system is expressly exempted, with a strong indication that. 
the same system will be authorised on the company's main 
lines to the coast. 

Clearly, therefore, uniformity is and will remain a long 
way off, and the gist of the report is simply that the D.C. 
system is recommended for all new work, the pressure an 
mode of supply remaining indefinite. We are very glad the 
Committee does not propose to disorganise any of the 
existing systems —unless it be the small experimental section 
of the Midland Railway at Lancaster ; there is plenty of 
work crying out to be done without our pulling down what 
we have done already. 

The choice of permitted voltages is somewhat incoherent ; 
we would suggest that if the authorised pressures, pending 
the adoption of a single standard, had been multiples of 
600 volte, with 1,800 volts as the standard-elect, 60 to 
speak, not only would simplicity have been attained, 
but also the work of harmonising the existing systems 
would have been facilitated, for if we are not mistaken, 
every existing British p.c. railway except the Shildon— 
Newport section would then bave fallen into place in the 
series. Already the L. & Y. Railway has sections running 
at 600 and 1,200 volte, and, with the exception above 
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mentioned, all the rest operate at 600 volts; hence the 
750-1, 500-volt standard is repeal in by the heela where it 
is not needed. If the rail conductor is adopted, 1,500 volta 
is not safer than 1,800 ; if the overhead system is employed, 
8,600 volts is desirable for heavy trains, and will certainly 
present no great difficulties from a technical point of view. 
In the United States the great Chicago—St. Paul line has 
worked for many years at 3,000 volta D.C., and 1,500-volt 
motors have proved satisfactory ; moreover, the heaviest 
electric locomotives and trains in the world run on this line 
with an overhead trolley wire, which is much to be preferred 
to the rail-conductor when a high pressure is employed. 

While we do not wish to condemn the report, we think it 
might have been much stronger and more definite. And 
now—we want the other one. 


WE have never tired of urging that 
the labour question is one both wide 
and complex, and that as such it cannot 
be tackled properly unless proper study is devoted to it. 
In the electricity supply industry this is pre-eminently 
the case. It is not too much to sey that the future of 
some sections of the industry is bound up with the proper 
handling of this matter. And in this determination it is 
“ brains" that will tell. We are, therefore, pleased to see 
that our view is supported, at least in general intent, by the 
director of an important group of companies in Mr. W. L. 
Madgen. At the recent annual meeting of the Provincial 
Companies’ Association, Mr. Madgen said that the time was 
coming when each large undertaking would have an official 


Specialism on 
Labour Questions. 


whose business it would be to study and deal with labour. 


questions. This clear recognition that time and study are 
necessary in this matter is gratifying, although we dis- 
agree with Mr. Madgen’s latest remark, if we rightly 
read its spirit, as to this relieving the manager of an 
infinity of “ trouble.” If this merely means saving him the 
hack-work of preparing and setting in order the facta of any 
case, well and good, but if it means that the official isto be 
the specialist to whom can be relegated all these matters, 
and who will be instructed to deal with them on some 
general instruction of not giving away more than he is 
forced to do, we most strongly disagree with such a tendency 
as being foreign to the whole spirit of the Whitley report 
and the dependent Industrial Councils. The Whitley 
idea, if we may put it somewhat brusquely, was to force the 
employers (that is, those directly responsible for the under- 
takings) to meet the representatives of labour face to face, 
and by this means of personal contact, to establish between 
the two an intimate and reciprocal understanding. As regards 
the astuteness and wisdom of this aim, there can be no doubt. 
If, for instance, a director meets the Trade Unions personally 
week after week, it is impossible out that each will influence 
the other’s views in some degree, and that some measure of 
common accord will be found, and will in time increase. 

But if the official system were to grow up, and form 
as it were, a screen between the Trade Union side and the 
real “ employers,” the whole spirit of the Whitley scheme 
would go by the board as the Councils lapsed into mere 
quibbling conferences, and however well settlements of 
wages demands were carried out, employer and employed 
would be no nearer common understanding. 


MxMBERS of a young and rapidly- 
growing community are naturally keenly 
critical of older institutions. Hence the 
pungent comment on British trading methods that we have 
heard from the lips of Australians during the past year or 
two, particularly from those who, after the armistice, were 
desirous of returning to the Commonwealth as agents for 
the sale of United Kingdom goods. At that time, unfortu- 
nately, most firms did not feel justified in making such 
arrangements, and on that account were condemned by our 
overseas cousins for their lack of enterprise. 

More condemnation and criticism of this nature has 
evidently been poured into the ears of H.M. Trade Commis- 
sioner in Australia (Mr. S. W. B. McGregor), who states in 

18 recent report that, although there is a sentiment in 


Australian 
Criticism. 


favour of British goods, based largely on the fact of their 
being the best value for the price paid, yet it is well to bear 
in mind the deep-rooted conviction of many Australians 
that the British manufacturer is intensely conservative, 
unenterprising, generally out of date, and rapidly losing his 
hold on the world’s markets. 

These allegations are directed against the manufacturer rather 
than the merchant, and particularly against manufacturers 
connected with the machinery (including electrical), motor-car, 
small tools, hardware and allied trades. The accusation of want 
of enterprise usually arises, amongst other reasons, from the 


apparent reluctance of the British manufacturer to increase his 


output to cope with increasing business, and au alleged indifference 
to the special requirements of the Australian trade, The view with 
regard to British manufacturers referred to above may be largely 
based on ignorance of all the facts, and attributable to some extent to 
the British habit of self-depreciation and oriticism, yet it is 
worth taking seriously into account unless harm is to be done to 
British trade, 

It is suggested that, with many notable exceptions, the 
fault lies largely with inadequate scientific commercial 
organisation in the average British manufacturer’s business. 
Subject to the point hire iria in italics (which are ours), 
we are inclined to agree with this suggestion. Mr. 
McGregor says :— | 

Another matter that appears to be often lost sight of is 
the failure of some Unifed Kingdom manufacturers to realise 
their nsibilities with regard to the maintenance generally 
of British trade prestige overseas and their duty to British 
trade as a whole." 

He refers to the sending-out from home of ill-equipped 
and unsuitable representatives, and the conduct of corres- 
pondence in a careless and a 8 80 manner, adding that 
* it is a national duty of every home firm . . . to see that 
it& methods are such as at least not to lower British 
prestige.” If Mr. McGregor really has knowledge of 
circumstances which justify his criticisms, we cannot help 
thinking that they are exceptional. | i 

Mr. McGregor makes a number of not particularly note- 
worthy recommendations for developing United Kingdom 
export trade. Second on his list is one tbat manufacturers 


Should keep generally in touch with the Department of 


Overseas 'Trade, particularly when sending out overseas 


representatives. Here again, Mr. McGregor's criticism calls 


for comment. Admittedly, the D.O.T. is doing useful work, 


but it is of vital importance to its utility and success that 


it should keep itself more closely in touch with manu- 
facturers generally, m 


THE i i ; : 
Electric E interesting papers and discussions 


ERE ays cipal Tramways Association, of which we 
conclude a report in this issue, indicate that the electric 
tramway industry, after a prolonged period of inactivity, is 
being spurred on by the strenuous conditions of the times to 
an anxious consideration of its present position and future 
prospects. The programme was wisely arranged to cover 
the commercial, technical, and financial aspecte of the 
subject, and during the proceedings it was made clearly 
manifest that the conference was practically unanimous in 
opinion on the following points :—That in order to restore 
financial stability fares must be materially increased, and 
every passenger must pay for himself (i.e., “ workmen’s ” 
fares must be abolished); that working costs must be 
kept down to the minimum by every proper means 
available; thatthe “milch cow” policy, according 
to which the - tramways were compelled to contribute 
large sums annually to the relief of the rates, was contrary 
to the public welfare and fatal to the efficient maintenance 
of the assets; and that in view of the heuvy capital cost of 
new tramways, and the heavy working costs of motor- 
omnibuses, the prospects for the railless vehicle were 
distinctly brighter. ZEE 

* Sound finance " was the keynote of the conference, and 
we trust that it will be hearkened to by those councillors 
who have been responsible for bleeding the tramways in the 
past, as well as by those who, going to the opposite extreme, 
maintain that funds should be accumulated for the com- 
plete renewal of the system without raising new loans: 
Both policies are contrary to the public interest and to 
sound principles of administration, 


at the Cardiff Conference of the Muni- 


E 
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SOME NOTES ON METERING DEVICES USED IN CONNECTION WITH TARIFFS 
PENALISING LOW POWER FACTOR. 


By G. W. STUBBINGS. 


"TRE attention that has recently been given to the effect of 
power factor on the cost of electricity supply, has not only 
brought into prominence the practicability of modern 
devices for power-factor correction, but has also emphasised 
the fact that it is the business of the consumer whose load 
is of low power factor to bear the expense of installing 
correcting devices, either directly, or by paying for his 
energy according to a tariff which increases the average 
price per unit as the power factor falls. The devising of a 
tariff that, whilst being equitable, will so far penalise the 
consumer whose power factor is low as to make it worth 
his while to install correcting devices, is not a problem 
with an obvious solution. Probably the best tariff of this 
kind is one based upon a fixed charge per quarter per K.V.A. 
of maximum demand, plus a fixed price per unit consumed. 
Objections have been raised to this tariff, by some, on the 
ground that it unduly penalises the consumer in that the 
capital cost of the steam plant depends upon its KW. and 
not upon its k. v. A. rating; and by others on the ground 
that the consumer is let off too lightly in that the cost of 
cables necesssary for a given load in KW. increases more 
rapidly than the K.v.a. It is also a fact that the distri- 
bution losses, depending upon the square of the current, 
m inversely as the square of the power factor for a given 
load. All things being considered, however, it is probable 
that the maximum K. v. A. demand system is as equitable a 
system as can be devised for large power consumers, and 
it has the important advantages of being simple, and of 
taking the load factor into account. 

The actual application of any tariff designed to penalise 
low power factor necessitates the use of some instrument 
additional to the usual integrating wattmeter for energy 
registration, For the maximum K. v. A. demand system, the 
additional instrument must enable this maximum demand 
to be obtained, either directly, or by the help of the readings 
of the integrating wattmeter. Two practical methods of 
obtaining the required information for. these special 
tariffs have been developed, both of which make use of 
modifications of a standard induction watt-hour meter. One 
of these methods consists in the use of a meter arranged to 
integrate K.V.A.-hours direct, the maximum demand being 
given by an indicator of the Merz type. The second method 
uses a meter adjusted to integrate the product of the wattless 
component into the voltage, and such a meter, in conjunc- 
tion with a standard energy meter, will enable the desired 
penalising factor to be obtained. ! 

The use of an integrating K.v.A. meter fitted with an 
indicator, gives readings that are immediately applicable. 
The ratio of the readings of the energy meter and the 
K.V.A.-hour meter will, moreover, give a kind of average 
power factor. This average will not be a true average 
such as would be obtained from the chart of a recording 
power-factor meter. The time average of the power factor is 


: / cos $ at, while the ratio of the readings of the 


energy meter and the K. v. A.-hour meter will be, considering 
for simplicity a single-phase circuit 


[rv cong a va 


a ratio which plainly is not always equal to the time average 
of the power factor. 

The use of a wattless component meter in conjunction 
with an energy meter would give readings of the maximum 
power and the maximum wattless component. If these 
readings be called P and w respectively, the maximum K. v. A. 
might be taken as vr? + w?, For a single-phase circuit 
this result will be substantially correct, provided the two 
maxima refer to the same period. Regarding a load of 
induction motors, it may be assumed, as a rough approxi- 
mation, that the maximum wattless current will be taken 
when the maximum number of motors is in use. It, how- 


ever, does not follow that the maximum power will be taken 
when thiscondition prevails. Thecalculation of the maximum 
demand in R. v. A. from the readings of the energy and 
wattless component meters is, therefore, liable to error, owing 
to possible lack of synchronism of the two maxima. There is, 
moreover, a further source of error in the case of a three- 
phase circuit, which will be discussed later. The inherent 
accuracy of the wattless component meter is, however, 
higher than that of the K.v.A.-bour meter, and better results 
will be obtained by the use of the former of these two 
meters. 

The principle of a meter adjusted to integrate k. v. A. may 
now be considered. For simplicity’s sake it is desirable 
first to deal with the adjustment required, in order that an 
ordinary single-phase induction meter may register k. v. A. 
hours, and also to discuss the limite of accurucy obtainable 
by such adjustment. | 
If T be the torque of an induction meter, from funda- 
mental principles, T= k Iv sin (a — ), where a is the 
phase angle between v and the pressure flux. 

In the ordinary induction meter a = 90? and T = kI vV 
sin (90° — ) = k IV cos 4. Let ¢’ be an angle given by the 
relation cos ¢' = F, where F is the average power factor of 
the circuit in which the K. v. A.- hour meter is to be fixed, 
and, further, let a be so adjusted as to be equal to 90° + 4. 


Then T = kiv sin (90? + 4 — 4), 
and when . = , T = I V sin 90° = kiv. 
Generally, let &, the actual phase angle, be put equal 
to ꝙ + 9. 
1 = ain (90° + % — p + 6) 
= Iv cos 0. | 
Since for small values of 0, both positive and negative, 
cos 0 is nearly unity, it follows that, within limits, the 
torque of such a meter will be proportional to the value of 
Iv, and the meter will register K. v. A.- hours. 
If, for instance, the average value of the power factor be 
taken as 0°85, the angle ¢’ will be 32°. | i 
At power factor 0:7, ¢ = 45° about, and 9 = — 4 
= 13°. 
At power factor 0°95, p = 18" about, and 0 = 4’ — 4 
= 18 


The torque at each of these power factors will, therefore, 
be k I v cœ 13°, or 0:974 KIV. 

Between the limits of 0°7 and 0°95 power factors, the 
torque of the meter will, therefore, be proportional to the 
k. v. A., with an overall inaccuracy of 24 per cent., the 
maximum torque for a given apparent load in k. v. A. being 
at power factor 0°85. 

Such a single-phase meter would require a phase dis- 
placement of about 120° between the pressure flux and the 
voltage producing it, and as there appears to be no easy 
method of obtaining such a relationship in a single-phase 
meter of the induction type, a single-phase K.v.A. meter of 
this type is only of theoretical interest. 

The case of the adjustment of a three-phase induction 
meter, that it may register k. v. A. hours can now. be 
considered. ie d | 7 

It has been proposed to define the power factor of a three- 
phase current as being the ratio of the actual watts, to the 
maximum watts obtained by rotation of the voltage vectors. 
If the power factor, F, be so defined, then the writer has 
shown in a previous article“ that the angle of rotation 
necessary to obtain the maximum watts is given by the 
relation cos 4' = F, provided equality and symmetry o 
voltages is assumed. | 

If we may assume that the torque of a three-phase 
induction meter is given by the relation 

T = k M sin (a — ). 
where M is the maximum value of the watts as defined 
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above, then if an average power factor F, be taken, giving an 
angle 4’, such that cos & = Fa, and a be so adjusted in 
each element of the meter as to be equal to (90° + $'a), 
the torque of the meter will be given by 
T = * M sin (90° + 9), 

where à = S — 4,4 being the actual phase angle. 

We then finally obtain T = k M cos 6. 

This is & similar equation to that obtained for a single- 
phase meter, except that the three-phase meter will integrate 


fictitious K.v.a.-hours as defined by the relation Ta, in- 


stead of actual k. v. A. as given by the usual expression 
f, [^ + is v, d i, Us. . 

An idea of the magnitude of the difference between the 
actual and the fictitious K.v.A. can be obtained by con- 


pe va 


13 1 
FId. 1—VEoTOR DIAGRAM. 


sidering the unbalanced circuit represented by the vector 

diagram, fig. 1, in which equality and symmetry of voltages 

are assumed. 
We have— 


Watts = 100 x 1 x cos 60° + 100 x 1 x cos 


30° + 100 x V2 x cos 45° 
= 50 + 86 + 100 = 236. 
Volt-amperes = 100 + 100 + 242 = 342. 
It is easy to show that maximum apparent watte are 


obtained by rotating the voltage vectors through 45°, when 
i, and v, will be in phase. | 

Then cos ¢’ = cos 45 = 0°709. 

Fictitious volt-amperes = M = 236/0709 = 334. 

If the k. v. A.- hour meter connected in this circuit be 
adjusted to give maximum torque at a power factor of 
0°85, this will correspond to a value of % = 32°. Since 
the power factor of the circuit in question is 45°, the torque 
of the meter will be cos (45°—32°) times that at power 
factor 0°85. Since cos 18° = 0:975, the meter will, apart 
from other errors, read 24 per cent. slow, and the K. v. A. as 
given by the speed of the rotor will be 326. 

This indication of the meter can be calculated from first 
principles as follows :— 

Assuming that the current coils of the meter are con- 
nected in lines 2 and 3, l 

k. v. A. = i, vi, cos (S, + 30° — p'a) + 4, Vis 
cos (6 — 30° — g'a) 
100 x V2 x /8 cos 43° + 100 x 
V 8 cos 82° i 


= 326, 

a result confirming that obtained by the previous method. 

It therefore appears that a meter constructed on the lines 
indicated above will give reasonable accuracy as a K.V.A.- 
hour meter, between power factors of 0°7 and 0°95, pro- 
vided the circuit is not very unbalanced. With a three- 
phase meter the necessary adjustment of the angle a can be 
obtained by exciting the pressure coils from different phases 
from those used for an integrating wattmeter. This pro- 
cedure, it need hardly be said, is only legitimate on the 
assumption of equal fase voltages. , ! 

Three-phase integrating K.v.a. meters of the induction 
type, compensated to record K.v.A.-hours between power 
factors of 0°75 and unity, are manufactured by Messrs. 
Landis & Gyr. Such meters would appear to be very 
difficult to test ; and, in view of the fact that an integrating 
wattmeter would have to be installed in addition to the 
k. v. A. meter, the use of a wattless component instrument, 
which is capable of giving the desired information with 
equal accuracy, whils? being simpler in theory, is probably 
preferable to the use of an integrating K.V.A. meter of the 
type discussed above. 

(To be concluded.) . 


LABOUR UNREST. 
[The Labour Policy of the National Party.] 


IT has been cynically observed that we learn from history 
that no one ever learned anything from history. This 
much, however, is 80 obvious as at once to be admitted, 
that industrial unrest is no new thing. Like the poor, 
it is always with us. We have previously pointed out 
that the times before the war were little better, in this 
respect, than the period of the war itself, and although 
present evils always appear the worst that have ever 
been or can ever be, there were railway strikes, coal 
Strikes, building strikes, and other unpleasant events 
in the world of industry before the war came to throw 
all our previous ideas of values and wages into the 
melting-pot. 

The great difference between the old days and the 
present time lies in the fact that more attention is 
given to the merits of the case. At one time it was 
common for the man in the train to side immediately 
with the employers, or masters, as they were then most 
often called, and to declare roundly that the men were 
wicked and grasping, deserving nothing better than 
to be shot down or starved into submission. Such 
opinions could only arise from a profound ignorance 
of the whole matter, and the middle classes had not 
begun to realise the close correspondence between their 
own case and that of the manual worker. 

Nowadays there is an unceasing flow of books, reports, 
newspaper articles, pamphlets, and publications of 
every description dealing with the subject of industrjal 
relations. How to secure co-operation between employers 


and employed, how to improve output to the general 
advantage, explanations of what is involved in the 
carrying-on of modern industrial concerns, panaceas 
of every kind arrive by every post. Our readers will 
recall many such that have been noticed in the columns 
of this journal. l 

On July 9th, 1919, the Grand Council of the National 
Party appointed a committee to examine the present 
position of Labour, and make recommendations to the 
Council for the revision and completion of the labour 
policy of the National Party. The committee’s report 
was unanimously adopted by the Grand Council on 
June 9th, 1920, and is now available. 

We find in the sixth clause of the report the statement : 
„Until we establish the basis upon which Capital and 
Labour can co-operate to their mutual advantage— 
which is surely the only foundation for industrial peace 
—we shall omit consideration of that important person- 
nel of industry. which constitutes the executive staff, or 
non-manual workers." Like nearly every scheme that 
has ever come before us for criticism, this one stulti- 
fies itself by deliberately avowing incompleteness at the 
very outset. The first Whitley Report was defective 
in this same respect. The most notable exception was 
the scheme for the Building Trades Parliament, which 
was well thought out in this as in other ways, and the 
Priestman scheme for bonus payments depending on 
the prosperity of the firm during successive four-weekly 
periods included every employé, whether manual or 
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non-manual worker. However, though the report is 
disappointing in this respect, we may hope that the 
National Party will endeavour to live up to its name, 
and to serve its own interests by considering the subject 
on & future occasion. 

No harm can, and much good may, have been 
done by the first-hand investigation of the subject of 
labour unrest by & committee of thinking men and 
women, and certain definite proposals have been put 
forward in this report which are well worthy of examina- 
tion. 

Briefly, it is suggested that, beginning with the staple 
industries, each industry shall be organised as a separate 
unit, with a Council of Employers, a Labour Council, 
and a Joint Council composed of equal numbers of 
employers and workmen. The Council of Employers 
shall assume the general direction and administration 
of the industry concerned, any matter in which Labour 
is interested being first referred for consideration to 
the Labour Council for that industry. The Labour 
Council shall deal with all complaints and sugyestions 
that may arise on the part of Labour, having power 
to submit for consideration to the Council of Employers 
questions of administration and other matters bearing 
on Labour conditions. If any irreconcilable differences 
of opinion arise, they are to be referred at once to the 
Joint Council, whose decision shall be subject to recon- 
sideration only by the National Industrial Council. 
This last-mentioned body is to be formed to represent 
all the organised industries, and is to be composed of 
representatives from the Joint Councils, together with 
not more than four representatives of the Government, 
who are to act mainly in an advisory capacity, so as 
to co-ordinate the work of the National Council, while 
at the same time they shall be deemed to represent the 
interests of the community. This suggestion is evidently 
not intended to be funny, but the nation of four civil 
servants or members of Parliament trying to represent 
the poor consumer during the intervals of lining-up the 
relations between all the industries in, the country, is 
one of the most humorous ideas that has ever penetrated 
through the dull murk which has for so long surrounded 
industrial problems as the smoke surrounds the factories 
which house these problems. The Four Just Men“ 
would either have to run the whole show, or be reduced 
to the position of absolute nonentities. 

The suggestion that the administration of unem- 
ployment insurance in each industry shall be handed 
over to the Joint Council of that industry is a good one, 
and we hope and believe that the time is rapidly ap- 
proaching when each industry will have to carry its own 
unemployment as a definite charge against its adminis- 
tration, to be reduced, like other administrative charges, 
by successful management. 

Criticism is expected, and some criticisms are met. 
The view has been urged that there would be a ten- 
deney for each trade or industry to form itself into a 
trust, and to exploit the consumer. The report suggests 
that the National Industrial Council would afford a 
safeguard in this connection. We do not believe that 
there would be any greater tendency towards the re- 
striction of competition than there is to-day, and cer- 
tainly propositions of that sort would most emphatically 
not come before any of the proposed Councils, but would 
be dealt with in quite another manner. 

The next criticism that is anticipated is, that Whitley 
Councils already exist in some 60 trades. This criticism 
is answered by the statement that Whitley Councils have 
not yet been established in any of the large staple 
industries, such as coal or engineering. This is true, 
and it is at least unlikely that the opposition which 
Labour has evineed towards W hitlev Councils will be 
lessened when another kind of Couneil ix proposed, 
having much the same functions. A stronger answer is 
that Whitley Councils appear to be limited in their 
operation to the consideration of difficulties after thev 
have arisen, whereas the proposals of the report have 
in view the removal of causes of difference before they 
become acute. There seems to be a tendency here, as 


there seemed to be in the Building Trades Parliament, 
towards Guild Socialism. We do not say this in any 
disparaging sense, and it is perhaps no bad thing that 
each trade should be to a large extent self-supporting 
and self-administered, provided that over all sectional 
governing bodies the authority of the general body of 
the people as expressed by Parliament remains para- 
mount. Many hard things have from time to time been 
said about parliamentary government, and some of them 
have been but too well-deserved. The fact remains, 
however, that it is wrong that any one class should 
govern the whole community, whether that class be the 
feudal barons, the great land-owners, the priesthood, 
or the proletariat, and up to the present the ballot-box 
has provided the only means whereby all can have some 
share, however small, in the government of the State 
under whose administration they have to live. 

It is pointed out that the work of the proposed 
National Industrial Council will tend to relieve Parlia- 
ment of a good deal of routine work, and leave it free 
to devote more time to the effective criticism and regu- 
lation of national expenditure and international rela- 
tions. 

The all-important point in any proposal of this sort 
is: How will Labour regard the scheme? Our readers 
do not need to be told that we have consistently advo- 
cated the closest possible co-operation between the 
various sections of industry, between manufacturers 
engaged in the production of the same kind of goods, 
between employers and employed—all employed; in 
short, between all who have interests in common. It 
is possible to advocate this co-operation without uphold- 
ing the sympathetic strike, or the general lock-out, for 
we believe it to be wrong to injure those against whom 
there is no grievance, or to hold up the community, in 
order to bring one obdurate employer or set of work- 
people to reason. We believe it cannot be denied with 
either truth or conviction that the attitude both of 
employers and of the general public is much more 
tolerant than it has ever been, and employers will be 
found to advocate co-operation throughout most indus- 
tries. Labour, at present, is inclined to be intolerant, 
and we see in this intolerance the evil fruit of the wicked 
system of cutting piece rates and attempting to limit 
earnings, against which we have so often protested. It 
is scarcely to be expected that Labour will immediately 
believe the promises of employers that they will never 
do so any more, though we feel that in this matter many 
have acknowledged their transgression, and their sin 
is ever before them. 

There is much that is good in these propositions, and 
there is no reason why Labour should not accept them, 
or something like them. It will take time, and it will 
take patience, and we hope the authors are prepared 
to give hoth. 


A New Electeoscope.— Demonstrations took place at the 
Polytechnic Academy at Copenhagen recently on the occasion 
of the centenary of Hans Christian Oersted, the Danish 

hilosopher and original worker in electro- magnetism, of two 
inventions by two Danish engineers, Messrs. Rahbek and 
Johnsen. The daily Press reports that by sending an electric 
current through certain substances such, for instance, as 
lithographic stone (a slaty limestone), an adherent force in 
some respects resembling, but entirely different from electro- 
magnetism, is produced. The two inventors have constructed 
a small electroscope which fur exceeds, it is said, all other 
types in sensitiveness and ease of handling. The discovery 
of the new physical phenomenon will inspire, it is thought, 
a series of inventions both within and without wireless tech- 
nique. The first will be greater speed in wireless reception, 
apparatus constructed on the new principle being capable, it 
is said, of increasing a station's capacity to receive or 
dispatch 20 times. The inventors are reported to have picked 
up messages from different European stations, and by speci- 
ally-constructed apparatus were able to take down the words 
at the rate of 600 per minute. For a second experiment, one 
of the inventors went to a house which was connected with 
the demonstration room by wire and played on a violin. 
This was distinctly heard by the gathering in the demon- 
stration room. The inventor then talked into his violin and 
another violin in the audience's room repeated his words; in 
fact the violin became a loud-speaking telephone. 
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COAL. RECORDS. 
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By A. CLEGG, A. C. I. S. 


IN view of the difficult ies being experienced at the pre- 
sent time by the majority of electricity undertakings 
in maintaining stocks of coal or even being able to keep 
running, it may be of interest to your readers to know 
the methods adopted by a large undertaking to keep 
the engineer and all concerned with the coal question in 
touch with the position at any moment. 

For some time past it has not been possible to make 
contracts, but the position is a little easier now, and 
the rulings of the coal contract book, fig. 1, provide 
for the details of the contract, or deliveries if a contract 
has not been made. 


The rulings are practically self-explanatory, but may 
seem elaborate to many ; for instance, the columns pit 
price," railway rate," '' wagon hire," &c., were in- 


CONTRACT 


In the tariff of this undertaking there is & coal 
clause which provides for variation in the charges in 
accordance with any increase or decrease in the cost of 
coal. "This, of course, necessitates records being kept 
of the cost of handling coal by the steam crane, motor 
wagons, carts, &c., but I do not propose to show the 
forms adopted for these records. 

It will be seen that the daily weigh-sheet also records 
whether the coal is put into bunkers or on stacks, and 
so an accurate record of stock can be kept. A weekly 
list is also kept of all coal put on to the stack or taken 
off, and a copy of this is sent to the station superinten- 
dent. 

The Board of Trade, up to quite recently, has required 
particulars of stocks of coal each week and for the 
corresponding period last year to be furnished. The 
above method was found most useful in this respect, and 
at the present time the same information is sent to the 
District Coal Committee. 

From time to time samples of coal are taken: en 
the trucks and tested, and a form is filled up giving the 
information detailed in fig. 3. After the engineer has 
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Fia. 1.—CoaL Contract BOOK. 
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troduced when the Coal (Pit’s Mouth) Order came into 
force, so that these rates could be easily checked, but 
they are also useful where coal can be water borne, as 
they give an indication as to which is the cheapest route 
from the pit. 

Let us assume a contract has been made, the document 
filed, and the coal contract book entered up; a memoran- 
dum is sent to the weigh office stating the total amount 
of the contract and the weekly or daily amount agreed 
to be delivered. 

Daily advices from the collieries are sent to the weigh 
office, and as the trucks are received into the siding 
and pass over the weigh-bridge, details are entered into 
the weigh book, fig. 2. This book is in duplicate, and 
a daily sheet is made out and sent tó the accounts de- 
partment, which takes up with the collieries any short- 
ages, makes out a weekly list of deliveries from each 
colliery for the station superintendent, and also enters 
up the contract book for checking against the invoice. 

In the undertaking where these forms are used, a 
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Fia. 3.—CoaL Test Form. 


great deal of coal is received from local collieries by 
motor traction, carting, and by boat, and the same 
weigh- -book is used to keep a record of all coals received 
in this manner, there being a separate weigh-office at 
the entrance to the works where all carts are weighed, 
and the respective weights put into the weigh-book. 
The coal received by boat is unloaded at the wharf by 
& crane which tips into railway wagons, and is hauled 
by locomotive to the weigh- -bridge and conveyor in the 
same manner as that coming by rail. 


Size EA Thro. Nature v 
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seen and initialled this form it is filed with the contract. 

The foregoing books and form give all the informa- 
tion required, as at any time can be seen the total 
amount of coal contracted for but not yet delivered, how 
each contract and prices stand, and particulars of each 
day’s advices and deliveries can be got from the weigh- 
book. Stocks of coa] can be readily ascertained from 
the records sent to the accounts department, shortages 
in wagons are dealt with at once, and records are kept 
of the calorific values of the different kinds of coal. 


NOTES FROM CANADA. 


(FROM OUR SPECIAL CORRESPONDENT.) 


IN the Electrical a e published in Toronto, for August 15th, 
some interesting ^ on the winter production of eggs 
are quoted ton. s ted States poultry journal. 

The following fgura. are given as results obtained by usin sing 
electric lighting for an hour in the morning and until 6. 
in the evening, on 400 breeders which were giving o ony about 
15 eggs per ay at the time the lighting was tried 


December 10 ... 15 eggs December 21 ... 29 eggs. 
,9 lI eee 97 99 22 eee 81 ?1! 
„ 19 . 15 „ „ 23 . 127 „ 
: 13 18 „ „ 24 .. 139 „ 
j 14 .. 12 „ Pa 25 .. 143 „ 
15 .. 15 „ „ 26 we 195 „ 
9 16 eee 17 [T] 9 27 eee 215 3? 
1 17 . 17 y» ñ 28 ... 208 ,, 
9 18 eee 15 ) » 29 eee 217 39 
„ 19 w 30 „ „ 30 .. 221 „ 
i 90 .. 35 „ „o 31 230 „ 


While the writer of these notes is in no position to criticise 
these figures, if those of the latter half of December be really 
due to the use of artificial light, there is surely something to 
be said for electric lighting, and that during a period when 
eggs are normally scarce. 

The subject of the electrification of steam railways on this 
continent takes on a somewhat different aspect from what it 
does in England on account of the enormous water powers 
available in many parts 

It has been estimated recently that the electrification of all 
the railways in the United States, even if steam generating 
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stations were employed to supply the power, would effect a 
saving of about 70 per cent. of the coal now used, the actual 
saving being about 122,500,000 tons. If, as could undoubtedly 
be. done in many cases, hydro-electric power were used wher- 
ever possible, there would be a further.saving for every H.P. 
generated by hydraulic power of at least 3.0 lb. per. H. p. 
Similar proportionate results would be obtained in Canada, 
and in the Provinces of Quebec and Ontario, which possess no 
coal. but abundant water powers, the benefits of electrification 
would be almost incalculable were it found commercially 
feasible to carry it out on a large scale. | 

It may not be generally known that both Nova Scotia 
and New Brunswick: now have Hydro-electric Power Com- 


missions which are investigating the water powers of their 


respective provinces. It has been recently stated that the 
water powers of Nova Scotia capable of commercial develop- 
ment aggregate some 300,000 H. p., an amount not to be despised 
even though, unlike Ontario and Quebec, Nova Scotia pos- 
sesses plenty of coal. Both of these Commissions are believed 
to be embarking on a policy of actually developing several 
water powers. B 

In Toronto the franchise of the Toronto Street Railway Co. 
expires next year, and a special Transportation Commission 
has recently: been formed to go into all matters affecting the 
tramways for the city, so that the lines may be taken over 


from the company when the franchise terminates; as Toronto. 


now has a population of over half a million people, and covers 
a large area, the problems connected with this matter are 
neither small nor unimportant. 

In the Frovince of Alberta there has recently been passed 
an Engineering Profession Act, for the purposes of which 
professional engineering is divided as follows: Civil, electrical, 
mechanical, and mining, but provision is made for the forma- 
tion of new. branches. Under this Act the Association of 
Professional Engineers of Alberta is the officially recognised 
body representing the profession. Legal status for engineers 
is being sought in other parts of the Dominion. 


The Bell Telephone Co. of Canada has recently created a 
great stir in Ontario by announcing its intention of making 
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an extra charge on all business telephones numbering more 
than four calls per day; most of the towns and cities and 
many associations of business men have agreed to fight the 
company on this point ‘with a view to having the proposal 
quashed. 

There is once more a coal shortage in Ontario, particularly 
so with regard to bituminous coal, deliveries of which from the 
United States are up to date only about 7U per cent. of those 
of the past few years up to the same date. It must be ex- 
plained here that the bituminous coal is used almost exclusively 
for power purposes, while, for heating, anthracite is- mostly 
used, and the fact that there is a shortage of bituminous coal 
is aggravated by the further fact that there is also a shortage 
of hydro-electric power which will not be relieved until the 
Queenston-Chippawa power development of the Hydro-electric 
Power Commission of Ontario is ready to supply power, which 
will not be until September next year. n 

The Canadian Engineer states that serious consideration 18 
being given in Northern Ontario to the possibility of basing 
upon its wealth of water power a great industry to rank with 
mining, farming, and pulp-timber production, viz., that of 
nitrogen fixation. | l 

It is not known to the writer whether any particular method 
of fixing nitrogen is being considered, but it is not likely that 
the arc process will be of much use on account of the usually 
high cost of developing Canadian water powers, which greatly 
exceeds that of some of the Norwegian water powers. 

Some months ago, following upon the serious conditions . 
which arose last winter in South-western Ontario, due to the 
shortage of electric power on the Niagara system of the Hydro- 
electric Power Commission, this Commission announced that 
it would build a steam plant, as an auxiliary, having an initial 
capacity of 50,000 H.P., which would be capable of extension 
to double that figure. It has recently been announced, how- 
ever, that the cost even of a 50,000-H.P. plant would be about 
54 million dollars, and that, consequently, the plant is too 
expensive to build; further, such a plant could not be con- 
structed before December of next year, and it is expected that 
power will be available, as stated above, from the Commis- 
sion’s Queenston-Chippawa development before that date. 


— — m 


Reader are invited to submit partioulars of new or 
* 4f considered 


| A New Double-acting Solenoid. 


A solenoid which is double-acting and at the same time 
will attain a neutral position has been developed to operate 
a duplex friction clutch at the works of the United Zinc 
Smelting Corporation, Moundsville, W. Va., U.S.A. . Accord- 
ing to the Electrical World, the device pulls equally well in 
either direction with a nearly uniform pull throughout its 
travel, and a very long travel may easily be obtained. More- 
over, in moving to its neutral position it develops a pull equal 
to. the forward or reverse pull, and does not appreciably 
overtrayel the neutral position.. The solenoid consists prin- 
cipally of a field coil inside of which moves a hollow plunger, 
around which is a specially divided winding. This plunger 
has grooves upon its surface in which the coils are wound. 
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Fio; 1.—A New DOUBLE-ACTING SOLENOID, 


From the centre to the right end the winding is left-handed, 
and from the centre to the left end the winding is right- 
handed, The length of the winding in the grooves is twice 
the length of the field coil. The operation of the solenoid is 
as follows: The field coil is entirely surrounded by an iron 
enclosing cylinder and the end pieces of the cylinder are also 
of iron. Therefore, when this coil is excited a magnetic 
flux is set up through the cylinder end pieces, and the sliding 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


improved devices and apparatus, which will be published 
of sufficient interest, 


armature. The hollow armature slides upon a guide of iron 
which increases the flux. Referring to fig. 1, when the 
current is sent from A through to E, the armature will tend 
to move to the left until the right-hand end of the armature 
is underneath the end of the field coil, because the current 
in the left end of the armature runs in one direction, while 
that in the right end runs in the other direction, owing to 
the reversal of the winding at the point c. This causes a 
north pole at the left end of the armature and a south pole 
at the right end. These poles tend to get under opposite 
poles of the field coil, and hence move the armature in a 
left-hand direction. To reverse the direction the current is 
reversed in the armature. In order to make the armature 
assume its neutral position current is massed as indicated 
in P. is makes a north pole at B and a south pole at c, 
which move the centre of the armature directly to the centre 
of the field coil. Connection with the different parts of the 
coil is made by means of flexible wire fastened to the links 
(11) as shown in fig. 1. The principle of the action of tlie 
machine, for which patents have been asked, corresponds to 
that of a D.c. motor, therefore the travel is slow compared 
with the solid plunger solenoid. ‘This is due to the counter- 
E.M.F., generated by the moving plunger, which reduces the 
current and the pull as the speed increases. By making the 
housing long enough the plunger will overtravel, and a 
counter-force produced by the reverse winding coming under 
the field coil will stop the plunger before it strikes the end 
framing. On a test of a solenoid of this type with a 3-in. 
(7.5-cm.) plunger, $ in. (2.25 cm.) thick, and 15 in. (37.5 cm.) 
long with a consumption of 500 to 600 watts, a pull of 40 lb. 
(18 kg.) was developed with a 6-in. (15-cm.) stroke. 


Porcelain-insulated Heating Elements. 


With further reference to our recent notes on the above 
subject, we are informed by Messrs. BrLLING & Co., of 
Montague Road, Upper Edmonton, N.18, that they have 
for some 12 months past been experimenting with a type of 
heating element that consists of a number of porcelain bridges 
in place of the usual eyeleted mica bridge. The firm hus 
sent us a photograph, which, however, is unsuitable for 
reproduction, of an early element that was first put on test 
about this time last year. It consists of a number of bridges 
which are threaded through large holes on one side of a 
channel, projecting lugs passing through smaller holes on 
the other side of the channel. The bridges are then held in 
position by means of wires passed through holes in the 
projecting lugs. In addition to bridges having holes in them, 
the firm has also tried others with slotted holes, and, in 
fact, is still improving on its particular type of element. 
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New A.C. Motors. 


Messrs. Hiacs BROS., of Sand Fits, Birmingham, have 
recently placed on the market a line of induction motors 
fitted with both squirrel-cage and wound rotors. An illustra- 
tion of the wound rotor machine is shown in fig. 2. | 


— 
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Fig. 4.—SHORT-CIRCUITING GFAR. 


The terminals are fitted in the feet on a specially insulated 
rminal bar, on the same principle as in their standard 

teurrent motors. > toate 
The method of ventilating the machine is illustrated in fig. 
, centrifugal fan is larger in diameter than the stator 


coils, and draws the air through the perforated openings on 
one side of the machine and through the stator coils, rotor 
coils, and rotor core, and exhausts on the other side of the 
machine. The motors are fitted with ball bearings, and 
built throughout to the British Standard Specification for 
Electrical Machinery. The range that is now being manu- 
factured is from i H.P. to 70 H.P. Each machine is provided 
with a box containing spares that may be required for the 
motor, including bearing grease, spare brushes, lubricators, 
running instructions, &c. 

The slip ring gear as illustrated in fig. 4 is of the short- 
circuiting and brush-lifting pattern. Two rings are fitted 
on a vertical hub which revolves with the shaft, the third 
phase being earthed. The short-circuiting switch acts 
through the centre of the shaft end on extension of the 
slip rings. The brush moving parallel with the switch, con- 
siderably simplifies the construction of this gear. Both opera- 
tions are performed by moving a lever about 120 degrees. The 
operation is very definite in action. A Appar hole suitable for 
conduit is provided in the slip-ring cover for the cables. The 
squirrel-cage rotor was illustrated in a recent issue. 


Pendant Lantern. i 


Mr. B. N. Dolan, of 8, Bedford Street, Halifax, has devised 
a lantern to be fixed on any lamp holder like a shade, which 
is suitable for porches, warehouses, &c.; it consists of a 12-inch 
black and white enamel reflector and a clear glass globe. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Ex-Service Men First. 


On the day before I left England for. this country I saw 
advertised in your issue of June llth, ' Wanted municipal 
electrical engineer, George Town, Penang. Apply Preece, 
Cardew & Rider, &c.’’ I applied, and sailed on June 13th. 

In the Penang Gazette, August llth, is a report of the 
Municipal Commissioners' meeting, where it was stated b 
the chairman that they had been advised by their Engli 
agents that no suitable man had applied to them. 

I applied for about 16 municipal posts before I left the old 
country, but in every case a non-service man was appointed. 
The pity of it is that out here they have a curious preference 
for the man who served, and I put in four years’ active service. 

I do trust that the King’s appeal to the home municipalities 
will bear good results, and I do plead with consulting en- 
gineers and others to give the ex-Service man even preference. 
The Colonies like them. H. M. Taylor. 


Taiping, F. M. S. | 
September 4th, 1920. 


Electric Welding. 


In reply to Mr. Bevan Smith, fragments selected from any 
article often appear to be contradictory when detached from 
the context. | : . 

The values given in the article on electric welding are 
practical results obtained after two years, and are quoted 
as a useful guide for general welding work. To obtain the 
best and quickest results the voltage figure should not be 
absolutely inflexible, and a little latitude to the welder in 
this respect is recommended. It is just the difference between 
theory and practice. 

The generator voltage range of 30 to 100 is quoted so as 
to include the practicability of railway or tramway work, 
within the scope of a portable welding set. Such a unit was 
referred to in order to show the limits required to cover the 
voltage range for all welding work. 

Regarding metallic electrodes, welding with 90 volts means 
a very short arc, accompanied by a frequent welding-up of 
the electrode to the job in hand, and was thus discontinued, 
and the voltage figure raised to 25, using a slightly longer 
arc. This has proved eminently satisfactory from the writer's 
point of view. The figure of 5 kw. per welder is obtained 
after taking the mean of watt-meter readings, on various 
panne plants, and cannot be deduced by a simple calcula- 
ion. 

A useful guide to the size of plant required is to allow 
for two out of three welders to be operated at any instant 
(owing to frequent interruptions in the circuit). 


September 27th, 1920. 


Electrode. 


Mr. H. Bevan Swift, in his letter in your issue of the 24th 
ult., criticising the article on electric welding which appeared 
in your issue of the previous week, lays himself open to 
criticism in his condemnation of the self-excited reverse-com- 
pound-wound generator. 

In his statement that without separate excitation the reverse- 
compound-wound machine would be a failure, Mr. Swift is 
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either attempting to mislead your readers or he must be 
somewhat behind the times in the matter of this type of 
generator; perhaps it may be of interest to him to know that 
self-excited and self-regulating reverse-compound-wound gene- 
rators are on the market, and have proved entirely satisfac- 
tory, and not the failure he makes out this type of 
generator to be. 

Without entering into a technical discussion of design, I 
would like to say that the particular machine I have in mind 
is so designed as to give a no-load or striking voltage of 60 
volts which, when the arc is struck, automatically decreases 
to the voltage required by the arc, which for average Los 
work and the average operator is from 18 to 39 volts for bare 
metallic electrodes. 

The current output is controlled by a dial switch which 
puts into circuit varying amounts of series winding. 

As stated above, this set is self-excited and self-regulating, 
and the mechanical and electrical construction is simple and 
in accordance with modern standard practice. 

The rating of the single-operator set is 60/20 volts, 200 amps., 

ENS J. W. Beswick. 

Rugby. October 4th, 1990. 


Proposed Sea Tunnels. 


In vour issue of the 24th ult., page 405, re the above, you 
quote the Railway Gazette as saying: '' Passengers leaving 
Paris by the proposed route could reach Dakar (Senegal) in 
three days without changing trains.” 

I personally thought so, and wrote to the Press some time 
previously, to the effect that I considered the whole of the 
Eastern Hemisphere, where actually possible, ought to be 
joined up by railways. 

I have since heard (whether correct or not I do not know) 
that the Spanish railways employ an entirely different gauge 
to the French railways, thereby necessitating great expense, 
for through transit. D. R. Broadbent. 

October 2nd, 1920. 


ee — — 


Domestic Supply Pressure and Wiring. 


Following up the remarks by Mr. B. W. Gothard upon 
C. T. S. cable for house wiring, some contractors point out the 
disadvantage of C. T. S. buried in plaster, due to its liability to 
be punctured by nails and the inability to withdraw faulty 
cable, or to carry out alterations. The method that I have 
devised is as follows: I run short lengths of C.J. conduit from 
switch points to floor joists, also from switch points to false 
ceilings when buried in plaster. Wiring with O.T.S. 
is simplicity itself, by making a ring main with twin 
3/.029 to lamp points, and short lengths of twin O.T.S. from 
lamp points to switch. The necessary connections are made 
with small porcelain connectors underneath the ceiling rose 
pattress of the ordinary type. For 3-light fittings a length of 
3-core C. T. S. is used from lamp point to switches. Also 
3-core is used for staircase lighting between both switch 
points with the necessary 2-way switches. E. Ellis. 


Chester, October 4th, 1920. 


The E.P.E.A. and the E.T.U. 


. Judging by the amount of correspondence you have pub- 
lished in the last three or four issues of the ELECTRICAL 
REVIEW relating to the E. P. E. A. and its attitude towards the 
present —or recent — trouble in the electrical industry, one is 
led to believe that considerable interest has been aroused 
amongst certain sections of electrical engineers, but unfor- 
tunately the writers appear in almost all cases to have missed 
the point of the action at which they are so much distressed. 

They all accuse the Executive of the E. P. E. A. of siding ”’ 
with the E. T. U., and as such is not strictly accurate, it seems 
to me very necessary for someone to draw attention to this 
fact. 

The E.P.E.A. has not sided with the E.T.U.; instead, the 
E.T.U. has adopted the principle of the E.P.E.A. The 
E.P.E.A. has followed the path that every right-minded person 
or body must follow 1f lasting success is to be attained, namely, 
the principle of settlement by mutual agreement, and as, in 
this dispute, the employers refused this method of settlement, 
the E.T.U., being willing to use it, found themselves thereby 
ranged alongside the E.P.E.A., who, up to that point, were 
little more than spectators. As, however, the E.P.E.A. 
members were about to be directly affected by the defensive 
action the E.T.U. was bound to adopt. it was reasonable that 
they should declare their decision that, as the employers 
definitely refused to be reasonable, against the advice of the 
Minister of Labour, they must not expect their staff men 
to exceed their ordinary duties and supervise (or, in other 
words, train) unskilled men who may be brought in to fill the 
places of the workers with whom their employers were in 
dispute, and some of whom they had unreasonably expelled. 

This is not siding with the E.T.U.—it is adhering to prin- 
ciple, but it so happens in this case that the E.T.U. is also 
guided by the same principle. On another occasion it may 
be found that the emplovers wish to be reasonable: in that 
case they will find themselves side by side with the E.P.E.A., 
a position which could not be described as the E.P.E.A. siding 
with the employers. 


Why your correspondents should consider it so dreadful 
to have the E.T.U. 1ollowing tlie path of their own Association 
I am at a loss to understand, unless they are of that class 
which still considers it infra dig." and not respectable "’ 
to take a stand under any circumstances against employers, 
but never questions the *' respectability '" of employers who 
openly break agreements, and only pay such debts as they 
can be compelled to pay, namely, all advances demanded by 
large and powerful unions, whilst men not so placed, but in 
Very many cases rendering the highest services, are told 
they ought to consider themselves lucky to get less than 
many labourers. 

I have a suspicion that at least part of the outburst is prob- 
ably due to a most unfortunate feeling for which the E.T.U. 
is, in the first place, to blame, and which many members of 
the E.P.E.A. have striven hard to remove. If, however, the 
E.T.U. would only realise that the large majority of E.P.E.A. 
men (in spite of a few odd black sheep) were their friends, 
better relations would result, and more progress be made. 


Pollux. 
October 4th, 1920. 


[To say that the E.T.U. has adopted the policy of the 
E. P. E. A. is a notable effort of imagination. The E.T.U. started 
a local strike, without exhausting conciliatory methods, for 
the purpose of compelling a man to rejoin the union againat 
his will. Is that the policy of the E.T.U.? When the lock-out 
was declared, the E.T.U. accepted arbitration on tactical 
grounds, to '' nobble " the E.P.E.A.—and as the next move, 
attempted to bring about a strike in a wholly detached in- 
dustry, in which it hoped to secure the support of the E. P. E. A. 
—but without a thought of going to arbitration with the 
employers. The E.P.E.A. Executive fell into the trap. It 
was 8 pretty piece of dust-throwing, which obscured the 
vision of the victims, and led them into the desired course 
under the delusion that they were following their own policy! 

Our correspondent is equally naive; he says: '' As the em- 
ployers definitely refused to be reasonable, against the advice 
of the Minister of labour, they must not expect their staff 
men to exceed their ordinary duties." This statement is 
packed full of unconscious misconstructions of fact. It assumes 
that employer A is emplover B; it assumes that opposition 
to the advice of the Minister of Labour is necessarily unreason- 
able; it assumes that the ordinary duties of the staff men 
are restricted to the performance of certain technical functions, 
disregarding their higher duties to the public, which they 
have accepted by entering the public service; and it goes 
on again to identify the electricity supply employers with 
the manufacturers who had ''unreasonably " expelled the 
workers. Pollux must be very artless to be so easily 
duped.—Ens. Etec. REv.] 


I think the whole trouble with the E. P. E. A. is that we 
have no brilliant speakers or writers, our best being only 
moderate. Another item is that we can never hope to get 
large and representative meetings, owing to the fact that 
either one or two shifts are on duty at the time. 

I think our Executive Council ought to make more use of 
the Press, its own Journal, and the platform; if it cannot, then 
let’s pay for someone who can. ' 

I see there are a few letters upholding the attitude of the 
E.P.E.A., which include one from Mr. Jones, but I am sorry 
to say that, like many other E.P.E.A. matters, they are all 
far too tame. For goodness sake wake up! sh out and 
pues bit of fire into your correspondence; there is plenty to 
kindle. 

With reference to the various groups of senior engineers, 
these men are all known to the E.P.E.A., and can almost be 
counted on two hands. Some are men who are holding very 
high and responsible positions, others I may add are not 
touched by the salary schedule. They are far too intimate 
with the chiefs, and in odd cases I believe that peaceful per- 
suasion is the cause of some of the letters being written, to 
give one the impression of a split in our ranks. In future 
correspondence I suggest that writers cut out Penistone and 
the E.T.U., as their trouble was not ours: we have a deter- 
mined policy, and—who knows?—it may be directly against 
the E.T.U. next time. 

The question is asked: Why should the general public be 
made to suffer? " Well, we have to give pain to cure pain, 
and what we want is to stop strikes. Our policy is based on 
Whitlevism, which is the birth of a new Trade Unionism, a 
fact which has sunk into the hearts of many trade union 
official, who admit it is a splendid idea, especially if the find- 
ings of the National Joint Boards can be made law by Act of 
Parliament. If this is achieved, there will be no more strikes, 
and the general public will reap the benefit. This is our aim, 
but n our first test case has been wrongly inter- 
preted. 

Tf what T am told is correct, Sir Robert Horne agrees with 
us, and also admitted that we had plaved into the hands of 
the Government, and I further add from mv own knowledge 
that the action of the E. I'. E. A. stopped the strike from taking 


place. 
E. P. E. Atom. 
October 2nd, 1920. 


[If A has an aching tooth, do we extract B's tooth in order 
to cure A?—Eps. ELeo. Rav.] 
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Power Factor. 


Will you permit me to reply to my critics? 

My suggestion of charging on K.V.A.-hours was not intended 
to be perfect. I assumed from the articles and correspondence 
that some difficulty exists in charging for low P.F. The supply 
company would not be paid for power without generating it, 
as Mr. Dorey states, for I distinctly stated that the price 
should be based on the P.F. of the system, not on the assum 
tion that in giving K.v.A. the company is giving Kw. Of 
course, the low P.F. customer would pay more and so be in- 
duced to pull up his socks ’’—the high P.r. customer bene- 
fiting until the general improvement brought the P.F. up to 
his level and the price per k. v. A.-hour increased accordingly. 
If there is no difficulty in accounting for P.F. when charging, 
there is nothing more to desire. If a customer prefers low 
P.F. supply, give it to him and charge accordingly. 

Mr. E. F. Smith gives me a heavier task, but I still main- 
tain that a '' wattless current can exist. Probably the term 
is an abbreviation of the term '' wattless component of the 
resultant current." Apart from that, the term '' wattless cur- 
rent is in order when speaking of R. M. S. values, as the total 
power resulting from the current acting with the pressure, 
over the cycle, is zero. I appreciate Mr. Smith's explanation 
of the effect of the lagging or leading of the current, on the 
power, though it may be found in text-books, but he does not 
show any increase of current due to the low P.F., which is the 
point at issue. The plant as it works at lower P.F., for the 
same work done and same power current, assuming the same 
efficiency, does give rise to an extra current which can be 
shown easily on an A.c. ammeter in the form of the effect on 
the main or resultant current. 

As an example, take the case of € condenser of high capacity 
and negligible resistance. To improve the argument, using 
Mr. Smith's words '' wattless component," this is all there 1s, 
and yet it is a current, and so I say a '' wattless current 
can exist as much as a '' wattless component." Let us add 
to our condenser circuit across the same supply, but by sepa- 
rate leads, a resistance. This causes a current to flow in phase 
with the pressure. Now bind the leads together so that the 
resistance is across the condenser with common supply. Why 
should not the two currents stil exist, in some way mixed, 
so that they can only be measured from their resultant effect? 
We measure current as one current, but that is no proof that 
onlv one exists. 

Mav I ask Mr. Smith how '' wattless component ” of power 
can exist, as he states? 

All honour to Mr. Dorey for striking the right note in— 


“ wattless leading component of the load is 200 K.v.A.—but 
load is a doubtful word, as it usually denotes power and A 
stands for amperes, that 1s current, so why say component at 
one time and current at another? I took Mr. Dorey's terms 
broadly, realising what he meant. How many eminent writers 
use the term magnetising current" not component? In 
talking of my weird current I did not say it comes from 
nowhere, and my statement that it causes slight losses was 
not in opposition to the statement that the wattless current 
itself takes no power, but in some way causes a '' losses. cur- 
rent." -I should much appreciate a detailed scientific explana- 
tion of how this extra loss develops. Considering the case of 
the condenser shows the idea more clearly amd avoids the com- 
plication due to resistance. 

However, it remains for me to be my own critic. According 
to our accepted ideas of electrical power, a current '' watt- 
less over a cycle combines with the pressure, and does give a 
power alternation of double the frequency of supply, which in 
mean effect is zero or ''wattless." In this respect my 
criticism of Mr. Turnbull was wrong, and I regret the same, 
but the magnitude of this power is not proportional to the 
'' wattless ’’ current, and does not follow its alternations, but 
depends on the extent to which it coincides with the value of 
the pressure at any moment, and when the current is & maxi 
mum there is no pressure, and so for that instant there is, 
even in the cycle, a real '' wattless current." So when this 
current ‘‘ surges back on the generator, for half a cycle it is 
of opposite sign to the pressure for 4 cycle and returns power 
and the same sign for the other 3 cycle and takes power, and 
yet is surging back all the time. Similarly when the current 
comes from the generator during the other half-cycle there i- 
power both ways. In this way I modify my criticism of Mt. 
Turnbull’s statement, and would point out that that was the 
sole purpose in view in my letter, and I was not endeavour- 
ing to explain what P.F. is, as Mr. Smith evidently thinks. 

I should much appreciate an explanation of the effect on 
the plant of this double frequency power as apart from the 
current itself, and thank Mr. Turnbull and Mr. E. F. Smith 
for leading me to such an interesting question. I do not 
wish to be dogmatic, and insist that there are several cur- 
rents, but there are several distinct phenomena either of a 
current or pressure nature which merge. It is often more 
convenient to consider one current and several pressures. In 
conclusion, may I suggest quadrature current for '' watt- 


less. Chas. H. Harvey. 
Ponders End, 
September 19th, 19%. 


BUSINESS NOTES. 


Dissolutions of Partmership.—JAMEs E. SAYERS AND 
CALDWELL, consulting engineers and electricians, 190, West George 
Street, Glasgow.—Messrs. J. E. Sayers and J. Caldwell have 
-dissolved partnership, the latter retiring. Mr. Sayers will continue 
the business in his own name, and will attend to debts, &c. Mr. 
Caldwell will carry on business on his own behalf at Parliament 
Mansions, Victoria Street, London. 

CABBACK & Cass, electrical engineers and contractors, 6, Park 
Place, Leeds.—Mr. J. W. Carrack and Mr. W. H. Cass have dissolved 
partnership. Mr. J. W. Carrack will attend to debts and continue 
the business. : 


Trade Announcements.— The A AND A ELECTRICAL Co., 
LTD., are now carrying stocks at their Manchester Branch, 
2-8, Shudehill. s 

Messrs. WARD & GOLDSTONE have just opened a branch for 
South Wales and the South and West of England at 71, Old Market 
Street, Bristol. The branch consists of stores, offices, and show- 
rooms, and good stocks are held. 


Company Liquidations.—E. Coates & Co. Lrp., 
mechanical and electrical engineers, Craven House, Kingsway, E.C. 
At a meeting of creditors held recently at 954, Chancery Lane, 
London, W.O., it was reported that the company had gone into 
voluntary liquidation, and had appointed Mr. G. C. Jobnson to act 
as the liquidator. No statement of affairs was submitted by the 
liquidator, but in answer to a question, he said that the liabilities 
amounted to about £4,000. So far as the assets were concerned, 
they consisted almost entirely of book debts, the amount of which 
was at present unknown. The liquidator gave it as his opinion 
that the assets would not produce sufficient to discharge all the 
liabilities in full. The company was registered on Deoember 7th, 
. 1918, with & nominal capital of £10,000, to acquire and take over 
an existing business. The purchase price was fixed at £9,198, 
which was satisfied by the allotment of 3,000 fully-paid shares of 
£1 each, and the balance was paid in cash. The company also 
undertook to discharge any liabilities which existed at the time. 
The business carried on appeared to be that of agents selling 
abroad. During the first 12 months the company traded at a smell 
profit, but since then heavy losses had been made through bad 
debta in Belgium and various Continental countries. The principal 
creditors were Messrs. Buckley, of Birmingham, who were 
interested for about £1,600, and who proposed a resolution in 
favour of a nominee of the creditors being appointed as liquidator. 


The resolution was eventually carried, and a committee of 
inspection of the principal creditors was also nominated. 

ELEcTRIO SuPPLY Co. OF WESTERN AUSTRALIA, LTD.— 
Meeting of creditors, October 13th, at the offices of the British 
Insulated and Helby Cables, Ltd., Lennox House, Norfolk Street, 
Strand, W.C. Liquidator, G. Saies. 


Catalogues and Lists. — THe British THOMsoN- 
HovsToN Co., LTD., Rugby. Descriptive list No. 2,131, giving illus- 
trations and full details of synchronous motors and condensers, with 
curves and diagrams. 

Foster ENGINEERING Co., LTD., Morden Works, Wimbledon, 
S. W. 19.—A catalogue (16 pp.) of transformers, single and three- 
phase, oil and air-cooled, and transformer switch-fuse sets, &c. 
Fully illustrated and priced. 

HART ACCUMULATOR Co. Lrp., Marshgate Lane, Stratford, 
E. 15.—Leaflet illustrating and describing an unspillable acoumulator 
inspection lamp. 

Messrs. J. BEARDSHAW & Son, LTD., Baltic Steel Works, 
Sheffield.—Illustrated leaflet dealing with profile steel of variou 
sections. | 

THE GENERAL ELECTRICO Co., LTD. 67, Queen Victoria Street, 
E.C. 4.—Lesflet V 2,340, giving an illustrated and priced description 
of the “Time Saver” electric washer and wringer. 

Messrs. SIEMENS Bros, & Co., LTD., Palace Place Mansions, 
Kensington Court, W. 8.—A show-card (194 in. x 124 in.) bearing 
a tasteful design advertising " Excel" lamps. Also an illustrated 
and priced leaflet dealing with Excel lamps of various types. 

ATHOL ENGINEERING Co.. 9; Peru Street, Higher Broughton, 
Manchester.—Sheet C 2, a leaflet giving sizes, weights, and prices of 
transparent polished sheet celluloid. 

Messrs. Donovan & Co., 47, Cornwall Street, Birmingham.— 
An illustrated and priced sheet of electrical accessories, including 
switches, fuses, motor starters, wires, and cables. Also leaflet 
dealing with Osram lamps. i 

MESSRS. WATSON & Sons (ELECTRO-MEDICAL), LTD., Sunic 
House, Parker Street, Kingsway, W. O. 2.— Two priced and illus- 
trated booklets—Bulletin 28 S, " Estimates for X-Ray Installa- 
tions,” giving very full details of many types; and Bulletin 29 8, 
" Diathermy Apparatus, with an imtroductory paper on the use 
of electricity to raise the temperature of the body in the treatment 
of disease. T 
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_, Mxsers. Fi J. SHENTON & Co., LTD., 68 and 69, Shoe Lane, E.O. 4. 
A $-pege list giving prices of switches, distribution boards, 
Jampholders, adaptors, cut-outs, cables, o. guts 

. Messes. A. WILD & Co., 51, Great Dover Street, S. E. 1.—Prioe 
list of tanned leather, raw hide, balata, cotton and hair belting and 
hydraulic leathers and pump cups. 

, Messes. Hype & THOMSON, LTD., White Buildings, Fitzalan 
Square, Sheffield.—Stock List, October, 1920, giving details of 
„Rhodes motors, for which the firm are sole agents. Delivery 
dates are stated in every case. 

. THE CAMBRIDGE AND PAUL INSTRUMENT Co., LTD., 45, Gros- 
venor Place, S.W. 1.—List No. 191 (16 pp). A well-illustrated 
description of ‘ Cambridge”. potentiometers and accessories, 
including standard shunts and thermo-indicator test box. Also the 
official list of instruments exhibited at the Engineering Exhibition, 
Olympia, which is an illustrated summary of the most important 
industrial instruments manufactured by the company. 

Messrs. DRAKE & GORHAM (WHOLESALE), LTD., 67, Long Acre, 
W.C.2.—Pamphlet No. 289 (5 pp.), describing and illustrating the 
„Apex switch; priced. Pamphlet No. 297 (10 pp.). an illustrated and 
priced catalogue of tungsten lamps, reflectors, lanterns and fittings ; 
and Pamphlet No. 298, " Electric Fires" (24 pp.), dealing with 
many types of fires, cookers, and other domestico electrical 
apparatus ; a separate price-list is issued with this pamphlet. 


Trade Conditions in South Africa.— The general 
managers of the Standard Bank of South Africa supply the 
following information regarding trade conditions throughout the 
- Union :—Except in Rhodesia, where trade continues good, business 
generally is sluggish. Wholesale merchants report that trade is 
quiet. Owing to the irregularity of shipments, orders placed 18 
months ago are only just coming forward with recent indents, 
thus adding to the difficulties of importers. The retail trade 
generally, except at Durban, has had a set-back. Owing to the 
difficulties of realising produce, the purchasing power in the 
country districts is restricted. There is a shortage of labour in 
the coal mining and sugar industries, Business in the iron and 
steel trades is quiet, difficulty being experienced in obtaining 
delivery of certain material, particularly plates. The prices for 
galvanised iron are below the cost of importing. Hardware supplies 
are not arriving. Electrical goods of all kinds are in stock, but 
business is very quiet. Business in motor cars is dull, some 
markets appearing to be overstocked. Owing to the excellent 
crop prospects, there is hope of improved general business oondi- 
tions by the end of the year.— Reuter's Trade Service (Cape Town). 


E. P. E. A. Schedule-—MipLanp UNDERTAKINGS,—Pend- 
ing the formation of District Joint Boards for No. 5 and No. 7 
Area, informal meetings between representatives of the under- 
takings and representatives of the E.P.E.A. are being arranged to 
deal with the schedule of galaries for the technical staff. In No. 7 
Area & meeting was held on Thursday, October 7th, at the Guild- 
hall, Nottingham. 

The dispute between Worcester Corporation and the E.P.E.A. 
has been settled by the Corporation agreeing to adopt the schedule 
of salaries, subject to the decision of District Joint Board upon 
outstanding matters. : 

A meeting of representatives of electricity undertakings in 
Lancashire, Cheshire, &c., held last week, refused to adopt the 
proposed new scale of salaries for technical members of the staffs 
from the National Joint Board, and decided to frame a scale of 
their own. | 


The French Telephone Industry.—The shareholders in 
the Société Industrielle des Téléphones have sanotioned an increase 
in the share capital from 18,000,000 to 36,000,000 fr. It was 
explained at the recent meeting that additional capital was 
required owing to the great augmentation in the cost of all materials, 
the desire to develop manufacturing, and the necessity for erecting 
new workshops provided with modern equipment. 


Lamp-Makers' Wages,—The Daily Herald, on October 
5th, published the following: —" A new demand for women workers 
in the electric lamp-making industry, which will also apply to 
women employed in the manufacture of electric accumulators, has 
been formulated by the National Federation of General Workers, 
and the National Federation of Women Workers. The demand is 
for a minimum weekly wage of 508. for 18 years and over, 383, for 
those under 18, a percentage increase for pieceworkers, and a 
week's annual holiday with pay. Separate application is to be 
made to the Electric Lamp Manufacturers’ Association, and 
the British Electrical and Allied Manufacturers’ Association 
forthwith.” 


Dutch Capital Augmentatlon.— The share capital of the 
Hengelosche Electrische en Mechanische Apparaten Fabriek 
(Heemay), of Hengels, which now amounts to 5,000,000 florins, is 
being increased by the issue of new shares for 2,250,000 fl. at the 
price of 106 per cent. It is explained that the additional capital is 
required, owing to the full influx of new orders during the past 
half-year and the extension of the works and warehouses. At the 
game time the articles of association are being modified so as to 
raise the nominal share capital to 10,000,000 fl, 


For Sale,—The Crown Agents for the Colonies invite 
offers for six 5-Kw. and six 10-Kw, single-phase oil-insulated trans- 
formers. By order of Messrs, Pritchett & Gold and Electrical 
Power Storage Co., Ltd., owing tothe premises having been disposed 
of, Messrs. Bradshaw, Brown & Co., will sell by auction on 
October 19th the surplus plant and machinery at Greville Works, 
Ashtead, Surrey. For particulars, see our advertisement pages 
to-day. 


Inquirles.— Makers of the Sovereign dry cell are 
asked for; also British agente for Condensite.” a oe 


Book Notices,—Starting this week, the Technical Review 
will in future appear weekly, instead of fortaighly ; 600 additional 
sources of information have been added to ite list during the pest 
eight months, the staff of abstraotors has been enormonsly 
increased, and the greater quantity of matters calls for additional 
space. The price per issue will not be changed. 

Conquest for October—oompleting the first volume — oontain 
articles on the working of a London telephone exchange, by M, 
Egan; a device for artificial respiration used by tbe London Fire 
Brigade with success ; and the gas turbine, by J. D. Troup. 

“Welfare Work.” Vol. I, No. 9 (16 pp.).—The September 
number of the Journal of the Welfare Workers’ Institute contains 
an article on welfare workers’ training and notes on welfare work 
among the Scottish fisher folk. 

The Illuminating Engineer for July, just received, announces an 
increase in price from ls. 3d. to 1s. 6d. per copy. 

"The Bennis Steam Tables" (12 pp). Ed. Bennis & Co., Ltd, 
98, Victoria Street, S.W. 1. Price 1s. 6d.— Containing general 
information and a set of seven tablee, including factors of equiva- 
lent evaporation, according to gauge pressure, initial temperature 
of water, and superheat and total heat and temperature of saturated 
steam at given gauge pressures, | 


Engineering Supplies for Australia.—The Department 
of Overseas Trade has received a communication from the Manu- 
facturing Engineers’ Association of Australia, Melbourne, to the 
effect that they are interested in particulars of machine tools, 
drills, cutting wheels, and milling cutters, and all manufacturing 
engineers’ stores and supplies. They would value copies of United 
Kingdom manufacturers’ catalogues, together with prices of 
machinery required in the equipment of their factories. Sucu 
catalogues, which should be forwarded direct to the Association, 
would be included amongst the books in the library of the 
Association, where they would be available for reference by 
members. 


Cookery and Food Exhibition, — The twenty-fifth 
universal Cookery and Food Exhibition was held at the Royal 
Horticultural Hall, Westminster, from September 27th to 
October Ist. In spite of the big advanoes recently made in eleo- 
trical cooking apparatus, the actual food exhibits were cooked 
chiefly by gas and oil. There were only two exhibitors of eleo- 
trical manufactures—CaRRON COMPANY and the EDISON Swan 
ELECTRIC Co. Demonstrations were carried out by the former 
company on a small combination cooker with two side and one top 
elements, making a total load of about 1,250 watts. These 
elements were of a standard type easily replaceable, and another 
feature was the accessibility of the wiring. On its main stand the 
company had a large 22-KW. double-oven roasting and baking 
range with three-heat controls for all elements, and a fuse and 
pilot lamp to each circuit. Another smaller cooker also appeared 
on this stand. All the exhibits were very attractive in appearance, 
being highly finished. The Edison Swan Co. exhibited a 
collection of small devioes—electrio rings, kettles, stoneware 
utensils, toasters, &o. The main features were a three-gallon urn, 
and an electric fish fryer consisting of a stand containing a 52-KW. 
element in two parts, grid, drip psn and frying basket. The 
control board was fitted with two rotary switches giving seven 
separate degrees of heat. The ARTOFEX ENGINEERING WORKS, 
LTD., had a variety of kneading, mixing, slicing, and refining 
machines belt driven by a 3-H P. motor, as well as a motor-driven 
coffee mill direct coupled. 


Department of Overseas Trade.— The Board of Trade 
announce that Mr. G. T. Milne, O.B.E., has been appointed H.M. 
Trade Commissioner in London, stationed at the Department of Over- 
seas Trade, 35, Old Queen Street, S.W. 1. Mr. Milne recently vacated 
the post of Commercial Secretary for Cuba in order to take up the 
appointment in the Trade Commissioner Service at Headquarters. 
Mr. Milne held the post of Trade Commissioner in Australia from 
1913 to July, 1918, when he was transferred to Montreal as H.M. 
Senior Trade Commissioner in Canada. 


Recorder Contracts.—T&k LEA RECORDER Co., LTD., of 
Manchester, have recently executed contracts for their recorders for 
the purpose of measuring steam consumption or oondensate for 
Steam turbines at the following electricity works :— Paisley, 
Wrexham, St. Helens, Great Yarmouth, Whitby and Seville, also 
Cairo wireless station. Repeat orders have been received from the 
London Electric Railways and from the following electricity - 
works :—Lancashire Electric Power Oo. (Radcliffe), Acorington, 
West Ham, Shanghai, Durban, Kilmarnock, Sheffield, Liverpool, 
Lincoln, Dundee, Bolton, St. Marylebone, Halifax, and Melbourne. 


German Export Daties Rednced.— The export duties 
have been reduced on numerous articles, including electric lamps 
of all kinds, insulating material, carriages, steam engines, sewing. 
embroidery and seed machines, steam and gas turbines, bookbinding 
machinery, blowing machinery, fire engines, and a large number 0 
chemical products.—Reuter’s Trade Service (Berlin). 


Trade with Canada.—The British Government Trade 
Commissioner, Mr. Frederick Field, is leaving Toronto on 
October 8th on an official visit to the United Kingdom to confer 
with the Department of Overseas Trade in London and VW! t 
Chambers of Commerge, manufacturers and merchants throughout 
Britain, — Reuter, ' 
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The Birmingham Fair, 1921.— We ure informed that 
space is letting rapidly for the Birmingham Section of the 
British Industries Fair, which takes place early next year. 
As our readers will remember, it was at the Birmingham 
Section this year that electrical and engineering exhibitors dis- 
Played their goods, and that will be the experience in 1921 
also, because the arrangements are to be practically the same. 
We understand that the greater readiness of manufacturers 
to take space, as compared with a year ago, is due to the 
fact that they have now greatly increased their production 
of goods, and have worked off many of their standing con- 
tracts, and will be eagerly on the look-out for new business. 
There is no question about the value of these Fairs (London,. 
Birmingham, and Glasgow) as occasions when manufacturers 
can meet buyers from other parts of the world. 

The Birmingham Section is again being organised by a 
Joint Council of the Birmingham Corporation and the Cham- 
ber of Commerce, and it will again be held at Castle Brom- 
wich. Mr. Charles Stanley will once more be the general 
manager. The exhibits will comprise brassfoundry of all kinds; 
tools; hollow ware; cookiug and heating stoves; mechanical 
rubber goods; tubes and fittings; ferrous metals and alloys; 
general hardware; belting; cycles and motor-cycles; accessories 
for cycles, motor-cycles, cars, and aeroplanes; paints, colours, 
varnishes, &c.; ropes (wire and fibre), &c. Full information 
as to space available, &c., can be obtained on application 
to the General Manager, British Industries Fair (Birming- 
ham), 1921, Chamber of Commerce Building, 95, New Street, 
Birmingham. 


The Copper Trade in Japan.—The copper trade in Japan 
is at present at a standstill, principally owing to the absence 
of demand, both at home and abroad, following the recent 
slump. Very little export is reported in spite of the fact that 
quotations here are lower than those prevailing in foreign 
countries. The question of exchange is also working against 
Japan. There has been no noticeable change in production 
for the past two or three years, whereas some 30,000 tons 
have been imported into this country. The present stocks 
on hand are said to amount to 25,000 tons. In ordinary cir- 
cumstances it is a general rule that the demand for copper 
exceeds the supply, the consequence being that some difficulty 
is experienced when purchasing, except three months forward 
or longer. The Japan Copper Sale Association has decided 
to export about 10,000 tons to Europe and another 10,000 tons 
to Asiatic countries with a view to reducing the heavy stocks 
which are keeping down the tone of the market. Ten per 
cent. of the 10,000 tons for Europe will be consigned to 
London. All the above exports will be made in a semi- 
refined condition, and shipped to consumers direct. The 
price agreed upon is put at from 45 yen to 44 yen per picul. 
A large: demand is anticipated from America in consideration 
of the cheaper price now ruling in Japan. Further orders 
to the extent of 12,000 to 13,000 tons are also shortly expected 
from China. The Association is anxious to get rid of the 
heavy stocks now glutting the market as fast as possible, 
and with this end in view, it is prepared to entertain offers 
for export even at a loss.—Reuter's Trade Service (Tokyo). 


Tasmanian Hydro-Electric Loan.— In his budget speech 
in the Tasmanian Parliament, the Treasurer said it would be 
necessary to approach the London market shortly for a loan 
mainly for hydro-electric and other public works, while the people 
of the State would be expected to lend the funds necessary to 
meet the State's other requirements, 


New French Company. — La Société Electrique Koda 
is the name of a new company which has lately been formed in 
Paris (218, Faubourg St. Honoré), with a capital of one million 
francs. i 


Co-operative Electrical Repairing.—A company in 
which all the workmen are shareholders and ex-service men, has 
been formed at Sunderland for the repair of electrical machinery. 
A branch is also being established at Newcastle-on-Tyne. 


Argentine Customers.—The names of the following 
firms in Buenos Ayres are given in a German newspaper as buyers 
of motors, measuring instruments, electro-medical apparatus and 
installation materials :—Misch, Pensa y Notario, Calle Bolivar 385; 
Juan B. Scapusio, Calle Carlos Pellegrini 898 ; Pratt y Cia, Oalle 
Sarmiento 636 ; F. Walter y Cia, Calle Venezuela 400; Heinlein y 
Cia, Calle Avensida de Mayo, 1402; P. Luis Alberto Meincke, Calle 
Almirante Brown 1434 ; and Magnocavallo y. Bono, Calle Corrientes 
1731, all of Buenos Ayres. 


Electricity Supply Commercial Association—A mass 
meeting is to be held at Caxton Hall, Westminster, on October 18th, 
when the general secretary, Mr. G. R. Smith, will address the 
audience. Tickets can be obtained from the Hon. Sec, London 
Division, Mr. J. C. Adams, Longmore, Horsham Road, Esher. As 
the Association is represented on the National Joint Board for the 
Electricity Supply Industry, it is obviously the body to which 
those engaged in commercial and clerical occupations in that 
industry should attach themselves. 


Belglum.—A new company, the Etablissements de Man, 
has just been established in Antwerp for the manufacture, repair, 
erection and trade in all kinds of electrical apparatus, more especially 
those employed in medicine, telephony and wireless telegraphy, 
Ite capital is 1,000,000 fr, 


Small Searchlights.—Having acquired the drawing 
patterns, and stock of the late firm of Messrs. Arthur Lyon anv 
Wrench, of Westminster and Willesden, THE LONDON ELECTRIO 
FIRM, of Croydon, is in a better position for supplying searchlights 
of this class. These have been largely supplied for Naval use, for 
daylight signalling, and for landing lights for serial navigation ; 
also for mercantile marine work, for motor boate, small steamers, 
pleasure yachts and cruisers. Foreign, as well as Home, Govern- 
d Departments have made use of these handily designed 
outfits. 


Inter-Trade Union Dispute.—An agreement has been 
reached at a conference in London with regard to the South Wales 
dispute as to membership of the Iron and Steel Trades Confedera- 
tion and the Electrical Trades Union in that area. The matter 
arose over the case of a man at the Port Talbot steel works, 
employed as an electrician's assistant. It has been agreed that the 
man concerned shall transfer his membership to the Iron and Steel 
Trades Confederation. As to the general position of the member- 
ship of the two Unions in other parts of the country, it was decided 
that & national conference should be held to arrive at & working 
arrangement.— Manchester Guardian. 


New Uses for Rubber. —In connection with the intention 
of the Rubber Growers’ Association (Inc.) to award £6,000 in 
prizes for ideas and suggestions for extending the present uses or 
for encouraging new uses for rubber, it should be stated that the 
closing date is December 3lst next. Conditions governing the com- 
petition may be obtained from the Rubber Growers’ Association 
(Inc.), 38, Eastcheap, London, E.C. 3. 


The Cost of Living and Industrial Unrest.—At the 
National Conference on the High Cost of Living . . . the 
proceedings, apart from the suggestive speech delivered by Mr. 
W. W. Paine, of Lloyd's Bank, were disappointing. Mr. Paine 
apparently preferred to face the labour problem boldly. He 
pointed out that improvement in tke condition of the working 
classes could only come about from increased wealth to be pro- 
duced by greater efficiency and steady work. Goods and services 
alone formed the fund on which cheques could be drawn. To his 
certain knowledge, he added, sectional strife was at present 
involving this country in huge losses of contracts and orders, 
which, if they had come here, would have helped to increase the 
fund of real wealth. If this sort of thing continued, a few more 
years of strife would leave little to quarrel about. Few will, there- 
fore, dispute Mr. Paine's declaration that we have got to arrive, in 
the future, at some equitable plan for the division of the product 
of industry between the factors which produced it—brains, labour, 
and capital. In order to arrive at the principle of such a plan, 
which, of course, would vary in its application to different 
industries, Mr. Paine suggested the appointment of a Royal Com- 
mission of Inquiry. Such an inquiry would be wholly benefiejal, 
even if it only sucteeded in discrediting the various wild theories 
which are current at accepted truths in too many quarters. The 
inquiry would have to be held in public, for it would outstrip in 
importance and value any inquiry of the kind in recent years. 
The suggestion merits the serious consideratioa of the Government. 
—The Times. 


Outing.—In celebration of recent developments in their 
activities, the directors of Messrs. Palmer, Riley & Co., electrical 
dealers, of Accrington, recently organised for their employés a 
motor trip to Blackpool and Fleetwood. High tea was served at 
Norbreck Hydro, where the guests were welcomed by Mr. W. 
Palmer (managing director) ; Mr. T. B. Hoyle (sales manager) and 
others also spoke. 


Unemployment.— The Times correspondent reports that 
on Saturday last, Messrs. Steel, Peech & Tozer, Ltd., of Sheffield, 
gave seven days’ notice to 1,000 of their workmen, owing to short- 
ness of orders. According to the same paper, Messrs. Ruston and 
Hornsby's motor manufacturing works at Lincoln gave notice to 
400 employés not to resume work until October 12th. At 
Coventry there are a good many men of the motor and general 
engineering trades out of work. In the Black Country hundreds of 
operatives were discharged last Saturday, owing to an almost total 
lack of orders, the effect of foreign competition. 


Pity the Poor Editor.—Getting out a newspaper or 
monthly publication is no picnic, says an American journal. If we 
print jokes, folks say we are silly—if we don't they say we are too 
serious, If we publish original matter they say we lack variety 
—if we publish things from other papers, they say we are too lazy 
to write. If we don't go to church we are heathens—if we go we 
are hypocrites. If we stay in the office we ought to be out 
rustling for news—if we rustle for news we are not attendint: to 
business at the office. If we wear old clothes we are slovens—if 
we wear new clothes they are not paid for. What in thunderation 
is a poor editor to do anyhow? Like as not someone will say we 
swiped this from an exchange. So we did!—Financial Times. 


American Foreign Trade.—Mr. Jas. Farrell, president 
of the U.S. Steel Corporation, urges an expansion of American 
foreign trade as one real remedy for the business depression which 
still hovers over the country. In this way she will dispose of her 
excess production. He appears to recognise, however, that the 
U.S. traders will require Government assistance if they are to 
overcome the handicap imposed by the fact that other nations are 
older in the fleld, and are better plaoed in regard to cables, coaling 
stations, bankiug facilities, harbour privileges, &c, i 
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Wages of Steel Workers.—Under the sliding scale 
adopted by the Board of Conciliation and Arbitration for the 
manufactured iron and steel trade of the North of England, it is 
announced that there will be another advance of 15 per cent., 
bringing wages up to 230 per cent. above the standard. In the 
past six months the men have received 65 per cent. advance.— 
Daily Telegraph. 


LIGHTING AND POWER NOTES, 


Barnstaple.—Loan.—The Town Council has applied for 
a loan of £4,145 for the purchase of a 500-Kw. set. 


Birkenhead.—SuPPLv SHoRTAGE.—The consulting elec- 
trical engineer to the Birkenhead Corporation suggested that 
the Council should communicate with the Electricity Commis- 
sioners and point out that neither Liverpool, Birkenhead, nor 
Wallasey could offer an electrical supply at the moment, and so 
far as the Council was able to gather, there was no prospect of 
obtaining a supply from the Mersey Power Co. within 18 months 
to two years, and ask the Commissioners, under the circum- 
stances, whether they could suggest any other source of supply. The 
Electricity Committee recommended that in the event of the Com- 
missioners being unable to suggest where the Council could obtain 
an immediate supply, the Council should ask for a further extension 
of time for the carrying out of the compulsory works. 


Bolton. — EXTENSIONS APPROVED. — The Electricity 
Commissioners have given their consent to the installation at the 
Back-o'th'-Bank generating station of one 6,000-kw. turbo- 
alternator, and two 12, 000-Kw. turbo-alternators and n 


auxiliary plant, and to the construction of the necessary buildings 


for the plant. : 


Bristol.— LOoAN.— The City Council is applying for 
sanction to borrow £46,110. £36,000 is the estimated cost of pro- 
viding house services for the next three years, and £10,160 is 
aedes for additional coal-handling plant at the Feeder Road 
works. 


Caerphilly.— The Urban District Council has applied to 
the Electricity Commissioners for a special order to authorise the 
Council to provide and diftribute ‘electrical energy within the 
urban district. 


Cannock. — House LiaHTiNG.— Tne Urban District 
Council has arranged with the Wolverhampton Town Council, 
under a guarantee of. £130 per annum for three years, for a supply 
of electricity for lighting the new houses at Bushbury, 

Chile.—W aTER-PowerR.—Don Eliodoro Yánez, President 
of the Sociedad de Fomento Fabril (Industrial Development 


Society), has addressed a letter to the Ministro de Industria, ad vo- 


cating a Governmental inquiry into the water resources of the 
country. Chile, he says, a well-watered land, is destined for a 
great industrial future, by reason of its numerous waterfalls 
capable of being utilised for generating electricity. The one thing 
needful is that à Government department take in hand the work of 
compiling exhaustive hydrographic statistics of each river, 
especially in the central provinces, which may be placed at the 
service of all and sundry desirous of initiating new industries in 
the country. Chile’s wealth in water power is known abroad, he 
says ; but such statistics aa have been made by foreign firms and 
companies are withheld from the general public. For this reason 
he asks that a sum not less than 80,000 pesos be placed on next 
year's estimates, so that the water department of the Public Works 
may make the needed hydrographic survey of the principal rivera 
and their feeders in the central zone of the national territory. 


Continental.—FRANCE.—4A conference of 70 communes 
of the department of the Allier has nominated & Commission to 
devise means for establishing an electric distribution servioe to 
supply electricity for agricultural purposes and household uses. A 
lengthened period of drought has had the effect of partly 
paralysing the electric supply furnished by the Forces Motrices du 
Vercors to 104 communes in the departmenta of the Dróme, the 
Iscre, the Ardèche, and the Loire, owing to shortage of the water 
flowing in the River Bourne, which is used for generating 
purposes, The company has had, in consequence, to suspend ita 
supply to industrial consumers one day in two, 

A huge scheme for the utilisation of the motive power of the 
Rhine, in connection with a series of electric generating stations 
in parallel, has been devised by a number of Chambres de 
Commerce and the Société Industrielle de l'Est, and the 
Conseils Généraux of the Departments interested will be shortly 
called together to deliberate on ita execution. The scheme 
contemplates the building of a dam at Kembs, near Huningue, 
where the mean flow of the river equals 700 to 800 cubic metres per 
second, yielding some 100,000 H.P. at high water and 50,000 H.P. at 
low water. Below this dam seven similar ones are projected, the 
volume of water growing as Strasburg is reached, where it rises 
to about 1,000 cubic metres, the height of each fall being 13 metres. 
The total power thus available reaches 1,000,000 H.P. at high 
water and 500,000 at low water. To build these seven dams and 
their respective stations the 12 Chambres de Commerce of the 
rezion of l'Est propose to form a trust, to be constituted under the 
Style of the Compagnie Nationale du Rhin, on lines similar to those 
adopted for the Compagnie Nationale du Rhone. Appeal will be 


made, first, for the co-operation of the Chambers of Commeroe of 
Alsace and Lorraine, and especially of that of Strasburg ; then to 
the départements, through their conseils générauz, and, lastly, to 
the big towns of the region, all interested in the realisation of the 
scheme. The estimate of the outlay involved for these works 
totals a milliard of franca. 2 

SwEDEN.—The Swedish Government Operation of Water-power 
Sites reports a gross income for 1919 amounting to 13,897,649 
crowns, and expenditures of 7,622,750 crowns. Nearly all the 
water-power plants now in operation show a profit to the Govern- 
ment, and most of the expenditures are on account of additions 
and new construction work on power sites that have not yet been 
completed.— Commerce Reports. 


Deal.—BuLk SuPPLy.— The Ministry of Transport has 
informed Deal Town Council that unless it is satisfied that the 
Electricity Co. has arrunged to take electricity in bulk from some 
neighbouring souroe, no further extension for carrying out the 
order will be conaidered. 


Dublin, — ELECTRIC CookixG. — The city electrical 
engineer (Mr. Kettle) under the authority of the Electricity 
Committee, has been giving experimental cooking demonstrations 
in the houses of consumers, The amount to be expended under 
this head is limited to £100. 


Dundalk.—Yxran's WORRKINd.— It was reported at the 
Council meeting that the accounts of the Electricity Committee for 
the financial year ended in March last showed a net profit, after 
meeting charges of interest and sinking fund, of £602. The 
negotiations with the Great Northern Railway Co. (Ireland) as to 
supply of electricity to workshops, &c., resulted in acceptance of the 
company's offer of 1°9d. per unit. 


Dundee.— New PrANT.—The Electricity Commissioners 
have sanctioned the installation of an additional 10,000-K'w. turbo- 
alternator at the Corporation’s generating station at Carolina Port. 
Work of a preliminary nature will be put in hand immediately. 


East Ham,—Linxinc Up.—The Electricity Committee 
recommends that the sanction of the Electricity Commissioners be 
obtained to the borrowing of £19,712, which is the Council's share 
of the cost of linking up with West Ham, Ilford, and Barking. 
The plant to be purchased consists of one 1,500-KW. converter 
with the necessary high and low-tension switchgear. 


French Indo-Chlua.— WATER PowER. —It is stated that 
considerable water power is available in tthe French oolony of 
Indo-China. Among the falls which can be easily harnessed is 
that of Khone, on the River Mekong, and the Sambor on the same 
river ; the falls of Goga, Lieu Khan and Trian on the Donai Hiver, 
and the falls of Chobo on the Noire River. At the last- 
named falls a station is contemplated of 50,000 H.P. capacity, 
which, after supplying 5,000 H.P. to & zino works, will provide 
power for irrigation in the lower reaches of the Rouge River, the 
gurplus being distributed to local industrial consumers. 


Frodingham. — TERMS oF PurcHase.— The Urban 
District Council has inquired from the Frodingham Iron and Steel 
Co, Ltd. upon what terms it would be prepared to sell the 
electricity distributing plant in conneotion with the Brumby and 
Frodingham scheme. 


Guildford. — PURCHASE oF UNDERTAKINGd.— The Town 
Council has applied for & loan of £80,000 for the purchase of the 
undertaking of the Electric Supply Co., and extensions, estimated at 
£20,0C0, after the da*e of purchase. 


Halifax.—LoaAN  SaANCTIONED.—The Corporation ha 
received intimation from the Electricity Commission that that 
authority has agreed to. sanction the borrowing of the provisional 
sum of £119,769, in respect of the Corporstion's application for 
power to borrow £170,000 for purposes of the local electricity 
undertaking. 


Ilford. HOUSE SkRVICES.— The Urban District Council 
is to supply electricity to the new houses on Townswood Hill by 
means of an overhead main, and to meet the development of the 
Cranbrook Road district à new feeder and house servioes are to be 
provided at a cost of £10,600. 


Leyton.—Loan  SaNCTIONED. — The Urban District 
Council has received sanction to a.loan of £5,000 for mains, and 
£2,000 for services, The sum applied for for mains extensions was 
£10,000. 


Liverpool.—LoAN SANCTIONED.— The Corporation has 
received sanction from the Electricity Commissioners to borrow 
£32,500 on account, for the extension of electrical mains in 
connection with the city housing schemes, "The amount asked for 
was £415,000. 


London.—Barkina.—An application has been made to 
the Commissioners by the County of London Co. for sanction to the 
erection of a large power station in the Barking district. The 
Conference of London Electricity Authorities has been in commn- 
nication with the London County Council and also with the other 
London companies with regard to this matter, and it has now been 
decided jointly to oppose the application on technical grounds, 
and counsel have been instructed to oppose on behalf of the 
Conference, &c., at the public inquiry which is to be held 
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Manchester, —BULK SuPPLy.—The Electricity Com- 
mittee has provisionally arranged to meet the demands of the 
Lancashire Electrio Power Co. to the extent of about 20.000 KW. 
from the power station now in course of erection at Barton. It is 
expected that the demand will be met by the winter of 1922-23.— 
Daily Dispatch, 

Morecambe.—ELECTRIOITY CHARGES.—A proposal by 
the Electric Light Committee to charge for electricity for 
lighting and power at a flat rate of 8d. per unit, was defeated at a 
Council meeting by an amendment put forward by the vice-chair- 
man of the Committee. 


Newhaven, — ELECTRICITY SUPPLY. — The Brighton 
Town Council has informed the Urban District Council that it is 
unable to give the town a supply of electricity. 


Newport, —ExrENSIONS.—The Commissioners have now 
advisedithe Corporation that they are prepared to sanction the first 
portion of the scheme (£139,560). It is anticipated that the rest 
of the scheme will be sanctioned as soon as the detailed inform- 
ation for which the Commissioners have asked has been submitted. 
The question of the generstor has not yet been settled, but it is 
more than likely that this order will be placed on the Continent. 
The consideration of the condensing plant tenders has been deferred 
for the present. Messrs. Escher, Wyss’ tender, in line with all 
Continental tenders, was very much lower than any British tender, 
and their steam oonsumption guarantees under full penalty the 
lowest. They are also prepared to accept the contract without the 
inelusion of any wages variation clause, and the rate of exchange 
is not to be taken into consideration ; that is to say, it is to be a 
cash sterling oontract; or, if the Corporation prefers it, on the 
basis of Swiss francs. 


New Ross (Co. Wexford).—PusL:0 LiamriNG.—The 
Urban Council has acoepted the Gas Co.'s tender of £8 15s. for 
lamps for public electric lighting. 


Peterborough.—LOAN.— The City Council has decided 
to apply to the Electricity Commissioners for sanction to borrow 
£32,777 for the purchase of a 3,000-Kw. turbo-alternator from the 
English Electric Co., Ltd. 

Portsmonth.—YEAR'8 WoRKING.—The accounts of the 
electricity department, for the year ended March 31st last, show a 
total income of £91,685, as compared with £60,103 for 1918-19. 
Total expenditure amounted to £68,623, against £52,951, leaving 
a gross balance of £23,062 (£7,152). The payment of capital 
charges left a net profit of £3,375, as againet £9,128 in the 
previous year. 

South Africa—Smons Town.—A public meeting of 
voters has authorised the Town Council to take steps to raise a 
loan of £10,000 to cover the cost of an electric light scheme, Mr. 
D. J. Hamlin, the town electrical engineer of Steelenbosch, is 
acting as consulting engineer, and arrangements have been made 
to obtain a supply in bulk from the Admiralty. It is proposed to 
charge the consumers between 8d. and Is, per anit. 


Southampton.— YEAR’s WORRINNG.— The total revenue 
of the electricity undertaking, for the year ended March 31st last, 
was £111,992, as compared with £86,627 for the previous period. 
Working expenses totalled £86,714 (£63,258), leaving a gross 
profit of £25,278 (£23,369). The payment of interest and loan 
redemption charges left a net credit balance of £4,709, as compared 
with last year’s figure of £6,029. The number of units sold rose 
from 9,424,829 to 10,570,248. 

Stoke-on-Trent.—LoAN SANCTIONRD.—The Electricity 
Commissioners have sanctioned the borrowing of £10,000 for the 
provision of transformers, &o. The plant to be installed at the 
oentral power house is ready for erection, but the building 
extensions are not yet finished. 


Twickenham.—ELecTRicity  DisTRIOT.—At a recent 
meeting of the Town Council, formal notice was read of the pro- 
visional determination of the London and Home Counties Elec- 
tricity District by the Electricity Commissioners, which area 
includes Twickenham, and a communication from the Hammer- 
smith town clerk explained that a conference of local authorities 
in London and Greater London owning electricity undertakings 
had been held. If the authorities not owning undertakings so 
desired, a conference of such authorities would be convened, with 
a view to their working in co-operation with the conference of 
authorities owning undertakings. The Council is to co-operate in 
the matter referred to. 

PROPOSED PRICE IncREASE.—Colonel T. E. Ekin held an inquiry 
recently into the proposal of the Twickenham and Teddington 
Electric Light Co. to increase ita charges to 1s. 2d. per unit, The 
original charge was somewhat below 7d. ; the prioe has now risen to 
10d. Although the company asked for 1s. 2d., and had given notice 
to consumers, it only proposed to charge 18., and if the order was 
granted it would hold for 5 years. 


Wimbledon.—PROPOSED ExTENSION.—The Town Council 
has applied to the Commissioners for leave to extend the plant by the 
installation of a 3,000-Kw. turbo-alternator. 


Wrexham.—BDuLK SuPPLY.—Having been in communi- 
cation with the North Wales Power Co., which expects to be in a 
position in 12 months' time to supply energy in bulk, to meet the 
town's requirements, at half the price the ratepayers are at present 
paying, the Electricity Committee has decided to hold up ita own 
works extension scheme, which is estimated to cost £17,000, and 
for which borrewing powers have already been sanctioned, 


York.— Hypro-Evecrric SoHEgwE DELAYED.—The City 
electrical engineer reports that owing to the wet season and the 
delay in obtaining material, the progreas of the work in connection 
with the Linton Looks hydro-electric works has not been so good 
as oould have been expected under better conditions. The 
excavations for the retaining walls of the head race are well in 
hand, and it is hoped to commence the concrete walls in a few days’ 
time. The timber for the coffer dam has been received, and the 
tail race and coffer dam are in course of construction. The piling 
plant is expected to be on the site this week, and it is hoped that 
the concrete piles will be in position before the rainy season sets 
in.— Northern Echo. 


TRAMWAY AND RAILWAY NOTES. 


Áshton,—TRAMWwAY ExTENsions.—In view of the pur- 
chase of certain lengths of tramways now owned by the Oldham, 
Ashton, and Hyde Electric Tramways Co., the Ashton Corporation 
has entered upon an extension scheme involving an outlay of 
thousands of pounds, In addition to erecting a large shed adjoining 
the existing depót in Mossley Road, the Corporation has acquired 
over a dozen new tramcars of the latest type, and has decided to 
build a new tramway office at an estimated cost of £4,000, The 
Corporation has also under consideration the laying of a double 
track between Ashton and Oldham, with a through service of cars 
between the two towns.— Manchester Guardian. 


Austria.—An American engineer has just carried out a 
survey of the Austrian railway system, with a view to its electri- 
fication. He reports that it is the intention of the Government to 
develop the water power of those waterfalls capable of being utilised 
for the electrification of the railway lines situated in the hilly 
regions of the north-west. He points out that the conversion of the 
lines between Innsbruck and the Swiss frontier would mean a yearly 
saving of 150,000 tons of coal—an important consideration for 
Austria since the cession of her former ooalfielde to the newly- 
formed States. Austria does not seem able to finance these new 
schemes; but, according to the American engineer, the capital 
needed might be provided in America on a mortgage of the income 
from the working of the lines.— L' Electricité. 


Birkenhead.— Y EAR’Ss WORKING.—The annual report of 
the Tramways and Motors Department for the year ended March 
81st last, shows that the total revenue from the tramways was 
£148,179, as against £114,974 in the previous year. Working 
expenses totalled £100,476 (£69,249), leaving a gross balanoe of 
£47,703 (£45,725). The payment of capital charges left a net 
profit of £16,105 (816,500), 


Bradford.—ACcIDENT.—A railless car of the Bradford 
Tramways Department and & motor wagon collided in a thick fog 
last week, and both vehicles were damaged. Both drivers gave 
warning, but were unable to avoid the impact. On the car the 
cab and front of the chassis were considerably smashed, and the 
front axle and steering gear of the wagon were put out of action. 


Dundee,—TRAcTION SuPPLv.—The Electricity Com- 
mittee has agreed to provide power for the Dundee and Broughty 
Ferry Tramways at a charge of 14d. per unit plus 10 per cent. It 
was pointed out that although this would bring in only a small 
profit, it would put the Council in a stronger position if and when 
the purchase of the tramway system was contemplated. 


Gateshead-on-Tyne,—F are INcREASE.—The Gateshead 
and District Tramways Co. announces an advance in fares as from 
October 4th, nd claims to be the last undertaking to advance ita 
charges. There had been a practically universal penny fare (with 
the exception of one extension), but under the new scale the fares 
will go up to 2d. (for 24 miles), and on the extension to 3d. The 
company has placed orders for 12 new oars, and announces several 
track alterations, including a new line to connect two present 
routes. The company has purchased land adjoining the Gates- 
head depót, and is arranging for the construction of workshops and 
car-sheds, 

India,.—CALcurTA SrTRIKE.—On October Ist 1,800 


drivers and conductors on the Calcutta tramways struck work, 
demanding a 50 per cent. increase in wages.—7^e Times, 


Ipswich. —BRRAKDOWN.—Owing to the failure of the 
insulation of a 3,000-kw. generator, the whole of the tramway 
services were suspended on September 28th for 34 hours. Supplies 
to a number of factories were also cut off for some time. 


Italy.—PROPOSED UNDERGROUND RaILWAY.—The scheme 
for the construction of an underground electric railway, which 
was brought forward in 1912, when proposals were also invited 
from other countries, has now been revived by the Municipal 
Council of Milan, It was originally estimated that the project 
would involve an expenditure of 140,000,000 lire. 


Liverpool.— AccIDENT.—Through the trolley-wheel of 
an electric car becoming twisted in the overhead lines of a busy 
crossing, causing the wire to catch firmly in a notch below the 
wheel, there was a hold-up of traffic in one of the busy Liverpool 
Streets last week. Before the car could be stopped the wire 
snapped and fell, and the trolley wheel was wrenched from its pole. 
At the point where the accident occurred, the overhead wires form 
an extensive network, and it was fortunate that greater damage 
was not caused, 
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Leeds. — SLREEPERED TRACK. — The Corporation has 
purchased a strip of land, which will be utilised solely for tramway 
traffic. The lines will be laid on sleepers above ground, in order to 
economise cost, as against the ordinary method of tramway track 
laying, and the cara in this area, where other traffic cannot go, 
will develop a higher speed than on ordinary routes. The Depart- 
ment oontemplates laying another track of similar character 
between Hunslet and the new garden city of Middleton, and the 
same method of construction will be adopted wherever conditions 
permit in renewing or extending lines on the outskirte of the city. 

CoAL TRANSPORT.—The high cost of coal cartage in Leeds haa 
raised the question whether coal transport by tramway for the 
general public could not be arranged, The tramway department 
has powers to carry coal, and already does carry coal and fireclay 
for the Leeds Fireclay Co., but has no power to erect coal staithes. 
It has been suggested that coal merchants, or consumers in 
co-operation with the merchants, in the various districte, might 
collectively erect necessary staithes, and the general manager said 
he saw no serious reason why tramway transport should not be 
arranged under such circumstances, though he had not had 
occasion to inquire deeply into the matter hitherto. It would 
require special cars, with facilities for loading from railway trucks, 
and discharging into the staithes. He suggested that owing to the 
extra handling, the idea would probably not be worth while for 
less than about 3-mile. journeys. 


= London.—STEPNEY.—The Borough Council has been 
informed that the Minister of Transport has consented to the use 
of the overhead trolley system of electric traction on the portion 
of the London County Council tramways in Grove Road and Weat 
India Dock Road. The work will shortly be begun. Owing to a 
lengthy dispute between the Stepney Borough Council and the 
L.C.C. as to whether the overhead or underground-conduit system 
should be adopted (the L.C.C. insisting upon the former and the 
local authority on the latter) there has been no tramway service in 
this populous part of London since the horse cars were abolished 
many years ago.— Daily News, 

DISTRICT RAILWAY.—It is announced that the agreements by 
which the Government undertook financial responsibility for the 
ee of the Metropolitan District Railway have now come to 
an en 

FARE CONCESSIONS,—Lord Ashfield has pointed out, in a letter to 
Mr. G. H. Hume, late chairman of the L.C.C. Highways Committee, 
that although the Underground" Companies have introduced a 
cheap mid-day fare on certain of their omnibus routes, they still 
consider this practice economically unsound. If, however, the 
experiment proves them wrong, they are willing to make a general 
extension of these concessions. 

INCREASED FAuks.—It is reported that the increased fares 
recently put into force have not had an adverse effect upon revenue, 
The return for the first week showed that receipts were greater than 
for the corresponding week last year, notwithstanding the fact 
that the latter was an abnormal one on account of the railway 
strike, with a consequent increase in the number of passengers, 


Newcastle-on-Tyne. — INQUIRY. — With a view to 
preventing overcrowding on the tramcars, Major G. L. Hall, R.E., 
who recently conducted an inquiry into the matter, made the 
following proposals: — (4) Reguiation by the police of passengers 
at the times of big loads, into queues, and the erection of 
barriers similar to those used i in London; (b) The exhibition of a 
conspicuous notice " car full," and the provision of a barrier which 
for the present at any rate, may have to be more substantial than 
& chain acroas the entrance, the removal of which will be under 
the conductor's control; (c) The co-operation of the police and of 
the tramway manager in ensuring that the load on cars is kept 
within a reasonable limit, more particularly in respect of 
regulating queues, 


Twickenham, — BROKEN GUARD WinE.—The trolley 
arm of a tramway car when passing under the railway bridge at 
the Green last week, left the conductor wire and struck & guard 
wire, which broke and fell across the live wire. In ita fall the end 
of the wire fell into a pasaing motor-car, and several of the 
occupants received shocks. One man, who was riding on top of 
the iramway car, received & severe shock, and was rendered 
unconscious ; he was removed to hospital. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—INcREASED RaTEs.—The Australian House 
of Representatives has passed a Bill, says The Times, sanctioning 
increases in postal, telegraph, and telephone rates. 


Canada.—NEW WIRELESS STATION, Preparatory to 
building a large wireless experimental station for communication 
between Canada and England, the Marconi Wireless Co. of Canada 
has purchased 23 acrea of land about nine miles from Toronto. It is 
understood that this is the first of a chain of wireless stations with 
which it is expected to encircle the British Empire—Rewuter's 
Trade Service (Toronto). 


France.— The submarine cable between Dakar and 
Conakry i in French Africa has been interrupted, thus cutting off 
that region from Paris, In consequence, use has been authorised 


to be made of the line Douai to Lyons for private and press.corteas- 
pondenoe intended for Senegal and French Equatorial África. -: 

The new rates, on telegrams inscribed “ non taxés. Voie T.&.F.," 
will be Senegal, Haut-Senegal Niger, Soudan-Mauritanie (except 
Abar), Chinguetti, and Port Etienne, 1 fr.; offices in Abar, 
Chinquetti, and Port Etienne, in Mauritanie, 1.30 fr.; offices in 
Tchad territory, 1.60 fr.; rr ian Africa, lat zone, 2.75 fr.; 
2nd zone, 2.50 fr. ; 3rd zone, 3.70 fr. 


Germany. — WIRELESS EXTENSIONS.—The German Postal 
Ministry is busy with a plan for extending the German wireless 
system throughout the country. At present, wireless stations for 
receiving and dispatching messages exist. at Berlin, Breslau, 
Darmstadt, Dortmund, Frankfort o/M., Friederichshafen, Hamburg, 
Hanover, Königsberg. Konigswusterhauen, Leipzig, 
Stettin, and Dantzig. Receiving stations have now been opened at 
Brunswick, Breslau, Chemnitz, Cottbus, Darmstadt, Dortmund, 
Dresden, Düsseldorf, Duisburg, Elberfeld, Essen, Frankfort (Main), 
Halberstadt, Hamburg, Hanover, Königsberg (Pr.), Constance, 


. Leipzig, Liegnitz, Magdeburg, Rostock, Stettin, and Stuttgart. 


Bavaria and Wiirttemberg are to be linked up to the German wire- 
leas system. A wireless station has been erected in Stuttgart, and 
another will shortly be finished in Munich, while the Düsseldorf 
station is now working. It is intended to open stations in the 
district at present occupied, but the Inter-Allied authorities have 
provisionally withheld their consent. Economic Heriew, 


Hull.—IxcREASED OCHaRGES.—The Corporation Tele- 
phone Committee has decided to increase ite tariff to cope with its 
increased expenditure. 


London. — New  ExcHANGE. — The Government has 
acquired a site in Sourh Audley Street, near Grosyenor Square, for 
the purpose of erecting a telephone ‘exchange, to be known as 
" Berkeley," which will relieve the conpeation at the Mayfair 
exchange. 


Spain.— WIRELESS SvsTEM.—The Compania Nacional 
de Telegrafia maintains control stations at Cadiz, Santa Cruz de 
Tenerife, Milenau in the Canary Isles, Cabo de Patos, Santander, 
Vigo, and Finisterre. It also owns stations at Aranjuez and Prat 
de Llobregat, near Barcelona. The Compania Nacional de Tele- 
grafla Sin Filos is conducting experimenta in wireless telephony. 
At the moment a military wireless station is being erected at 
Carabanchel, near Madrid, to carry on wireless telephony between 
Madrid and Tetuan, i in Morocco. It is hoped soon to carry on wire- 
less conversations between England and Prat de Llobregat.— 
Economic Nie rie. 


Sweden. — AMERICAN TELEPHONE CABLE. — With 
reference to our note last week under the above heading, we are 
informed by the Western Electric Co. that the telephone cable 
which is to be installed between Stockholm and Goteborg is longer 
than was stated. We understand that ene distance "involved is 
something like 336 miles. 

The Swedish Telegraph Department: Naval Staf have 
proposed the issue of a new order prohibi 998 foreign ships in 
Swedish territorial waters within a less distance than 10 nautical 
miles from a Swedish coast station from using wireless apparatus, 
except in cases of emergency, or when it is necessary to correspond 
with the nearest coast station.— Reuter's Trade Service (Stockholm). 


CONTRACTS OPEN AND CLOSED. 


(The date given in parenthesis at the end of the paraqraph indicates 
the issue of the ELECTRICAL REVIEW, in which the " Official 
Notice"’ appeared. ) tt 


OPEN. 


Australia, — Commonwealth Government. November 
24th, Protected cable terminals and cable distribution boxes, 

QUEENSLAND.—November 24th. P.M.G.’a Department. Iron 
polos (schedule 506), protected cable terminals, cable distributing 
boxes (schedule 607). 

November 30th. P.M.G.s Department. .Protectors (schedule 

505). (September 21th ) 

BRISBANE.—December 9th. Department of Publio Works. 
Seventy three-phase oil-cooled core type static transformers. | 

November 231d. P.M.G.'s Department. Telephones and telephone 
switchboard parts. (See this issue.) 

January 20th, and February 25th, 1921, 
Light Co. 10,000-Kw. turbo-alternator set; 
switchgear. , . 

MELBOURNE,—February 24th, 1921. The Victorian Electricity 
Commissioners, Turbo-alternators of 25,000, 12,500 and 600 KW., 
and other plant connection with the Morwell power scheme. 

NEW SouTH WALES.—November 25th. P.M.G.’s Department. 
Telegraph and telephone instrument and switchboard - parta 
(schedule 753). 

SOUTH AUSTRALIA. — October 20th. P.M.G.’s Department. 
Telegraph instruments (schedule 516), and telephone instruments 
(schedule 519). (September 10th.) 

November 3rd. P.M.G.'s Department. 
(schedule 548). (September loth.) 

November llth. P.M.G.s Department. 
(schedule 517), (September 21th.) 


The City Electric 
transformers and 


Telephone instrumen!s 


Telephone instrument 
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Belgium. October 15th. The Municipal Authorities 
of Fleurus are inviting tenders for certain additions to the electri- 
city distributing service in the town. Particulars can be obtained 
from M. Goffin, Ingenieur- Conseil, 118, Avenue Albert, Brussels. 

The Municipal Authorities of Tourinnez-Saint-Lambert (Province 
of Brabant), have just invited tenders for the oonoession for the 
supply of electricity in the town. i 


Birmingham, — October 11th. Salvage Department. 
Four electric vehicles for the removal of house refuse. (October 1st.) 


Bradford. — October 28th. Electricity Department. 
Two natural-draught chimney-type oooling towers, pipework 
troughing, valves, kc. (Contract R 160). (September 24th.) 


lado-China.— January 8rd, 1921. Generating station 
ab Gia-Lam; pumping station at Dong-Du on the Red River; 
electric line between above stations. Générale des Colonies, 
Pièce 21, 2° Etage, 27, Rue Oudinot, Paris. 


„India. — AGRA. — October 22nd. Municipal Board. 
Complete generating plant. (August 20th.) 


London.—Lonpon Counry CouNciL.—October 25th. 
125 tramoar bodies, 125 complete sets of maximum traction bogie 
trucks, and 126 electrical equipments, together with the assembling 
of same. (October lst.) l 

‘LONDON INDIA OFFIcE.— October 12th. Supply of hard drawn 
copper wire for telegraphs. Director General of Stores, India 
Office, Whitehall, S.W. 1. | 

Manchester. — October 20tb. Electricity Committee. 
Specification No. B.9. Five 8,500 K.v.A. 3-phase transformers and 
fans, Ko.; and three 6,000 K. v. A. 3-phase transformers and fans, &c. 
Mr. F. E. Hughes, , Electricity Department, Town Hall. 

October 27th: Electricity Committee. Complete heating installa- 
tion for the workshop and stores at the Barton power station. 
Mr. 8. L. Pearoe, Chief Engineer and Manager, Dickinson Street. 

. October 27th. Electricity Committee. Three 5 eara water 
screens, and three gridscreens, (Specification B. 10.) (Ootober let.) 


‘Spain. — October 15th. — Tenders. Harbour Works 
Authorities at Alicante. Supply and erection of a 5-ton electric 
sep | E ( 

'Sheffield.—October 12th. Electric Supply Department. 


Two 10,000-Kw. steam turbines, condensing plants, pipework, &c., 
alternators and exciters. (September 10th.) 


Uruguay. December 18th. The Post Office authoritics 
are, for the second time, inviting tenders for the construction of an 
underground telephone system here. l 


West Bromwich.—Corporation Electricity Department. 
Natural-draught cooling tower. (October Ist.) | 


West Hartlepool.—October26th. Electricity Department. 
One 1000 KW. rotary converter and switohgear. (See thie issue.) 


1 


EN 
bs e. d " m 


CLOSED. . m 


Australla.— The English Electric Co., of Australia, has 
reoeived an order from the Railway Department for the supply of 
a 25,000-H.P. turbo-alternator to be used in connection with the 
electrification of the suburban railways. It is stated that this 
turbo-alternator will be the biggest unit of ite kind constructed in 
Australia.— Reuter's Trade Service. 

.. Derby.— Board of Guardians :— TE 
‘Electric light installation, workhouse.—Messrs. Newton, 


Dnndalk.— Urban Council. Accepted. 


Erection of new water - cooling tower, £227.—Mesers, MoAdorey. 


Edlaburgh.— Tenders for machinery for the new power 
station at Portobello were oonsidered by the Corporation Electric 
Lighting Committee, who recommend that four of ,the six sections 
into which the work has been divided, should go to Messrs. Bruce, 
Peebles & Co. (involving an expenditure of over £80,000), and that 
the Metropolitan-Vickers Co. should have one of the remaining 
sections (£46,000), and the British Electric Co. the other (£7,000). 


Exeter.—Electricity Committee. Accepted: 

1,800-xw. plant, £18,760.—Metropolitan-Vickers, Ltd. 

Leeds.— Electricity Committee. Accepted :— | 
: Extension of generating station, Whitehall Road.—Structural steelwork, 


Samuel Butler & Co., Ltd., £39,503; building work, William Airey and 
Son, Ltd., £162,970. - 


London.—ST&PNEY.— Electricity Committee. Accepted :— . 


Coal supplies— , 
200 tons Bestwood main 2-in, nutty slack, 46s. 8d. per ton.—Shipping and 
f Coal Co., Ltd. 
n Derby or Nottingham nutty slack, 47s. 6d. per ton.—Clee ves 
and Co. 
150 tons Northumberland nutty small, 468. per ton. — Wm. Cory & Son. 
1,20) tons Ibstock double-screened peas, 89s. 11d. per ton; 8,000 tons do., 
41s. 2d. per ton; 1,000 tons Arley double-screened nuts, 468. 2d. per 
Em PM tons Ibstock double-screened nuts, 44s. per ton.—E, Foster 
an 0. 


Cable : 
zi e 1 at in., 4 Hue 8 sq. A 1 8 007 sq. . cable. 
. T. Heniey's Telegra orks Co , Ltd. (acce - 6 
British Insulated an Helsby Cables, Ltd. i5 d " X - , 
Callender's Cable & Construction Co., Ltd. e 0 5. 6983 
Earthenware pipes— <3 l 
1 mile 8-in. earthenware pipes, £369; 4 mile S-in., do., 8177—BSutton & Co. 
(accepted). 
Troughs and covers— 
1 mile C" troughs and covers. 
Sutton & Co. (accepted) ee oe .® . .- ee @e 
W. T. Henley's Telegraph Works Co,, Ltd. v Vei. ERs 569 
Siemens Bros. & Co., Ltd, ee ee ee ee eb ` si t 859 
4 mile vach A and B," and 1 mile *C"' troughs and covers :— 
‘Sutton & Co. (Accepted) oo 5. `.. 587 
W. T. Henley's Telegraph Works Oo., Ltd., 3608 
4 mile of A,“ 1 mile “ B," 14 miles of O troughs and covers :— r 
Sutton & Co, (Accepted) . £901 Ls 
Siemens Bros., & Co., Ltd. IN ee .. £968 mue es 
W. T. Henleys Telegraph Works Co., Ltd. £989 — 2 
j mile 3-way 4-in. conduits, £544.—Albion Clay Co., Ltd. 
ton tinmen's solder, £73.— G. W. Neale.—Accepted. 
50 tons pitch, £110.—J. Smart & Son.— Accepted. 
Bhaping machine, £1t0.—Littons Machine Tool Co. 
Aron meters, £168.—Aron Electricity Meter, Ltd.—Accepted. MM 
Air compressor at Osborne Street sub-station £205.—Reavell & Co., Ltd.— 
Recommended. 2 
Four-circuit bréakers :— E f 
Bertram Thomas (Recommended) £338 
I. T. E. Electric Co. (1907), Ltd. ee £819 
Replacing the existing intercommunication telephones :— = 
20 lines. 60 lines. 


Electrical Installations, Ltd, (recommended) R229 REST 
W. H. Gaze & Sons .. ue de er — RE — 4u2* 
W. E. Weekes & Co. ee ee eo 0 0 ee — 458 
J. W. Gray & Son oo ee oe ee ee oe 357 468 á 
Higgins & Griffiths, Ltd, .. „ 485 598 


* 96-lirie instrument, 
Meters and combined meters and demand indicators during the period 


" 


ended June 80th, 1921 :— . 

: ous Combined 
meters -And de- 
Meters— mand indicators. 

94-20 50-100 200-1,000 200-1,C00 

amp. amp. amp. amp. only. 

2 2 2 2 
Aron Eleotricity Meter, Ltd. — 508 688 


Chamberlain & Hookham, Ltd. 1,878 45t 827 — 
Ferranti, Ltd. ee ee oe 1,37 
Reason Manufacturing Co., Ltd. 902 859 
The Committee recommends the-acceptance of the tenders of Reason 
Manufacturing Co., Ltd., for 24 to 20 amps. meters at £%2; Ferranti, Ltd., 
for 50 and 100 amps. ditto, £451; and Aron Electricity Meters for 200 amps. 
and upwards combined meter and indicator, £688, 


Manchester.—Electricity Committee. . Aocepted :— 
ANNUAL CONTRACTS, 


‘Meters.—Chamberlain & Hookham, Ltd.: Ferranti, Ltd.; Aron Elec. 
tricity Meter, Ltd.; Metropolitan-Vickers Electrical Co., Ltd. 

Current and potential transformers.— Ferranti, btd. 

Time switches.—Venner Time Switches, Ltd. 

Motor Sta:ters.—Veritys, Ltd.; A. Reyrolle & Co., Ltd.; Compression 
Starter and Switchgear Co., Ltd. ` 

A.C. btar-Delta switches.—Geo. Ellison. 

Motors.— Veritys, Ltd.; English Electric Co., Ltd.; Metropolitan-Vickers 
Electrical Co., Ltd.; British Thomson-Houston Co. 

75-ton crane and one 15-ton crane.— Babcock & Wilcox, Ltd. Sub Cen- 
tractors :—Motors—Electric Construction Co., Ltd. Controllers and 
switchgear—Allen, West & Co., Ltd. Electric brake—G. Ellison, 
Wire rope—R. S. Newall & Bon, Ltd. 

Supply and layirg of the Barton 33,000-volt trunk feeders, pilot cables and 
spare pipes.—Callender's Cable and Construction Co., Ltd. Sub- 
contractors for pipes—Doulton & Co., Ltd. . 


Rivers Committee, Accepted :— 
Motors and accessories for sludge drying plant.—Electric Construction 
Co., Ltd. P oni 
Tramways Committee, Accepted :— | 
Steel girder tramway rails.— Walter Scott, Ltd. 
Special track work.—Titan Trackwork Co., Ltd.; Hadfields, Ltd., and E. 
Allen & Co., Ltd. : 
West Indles.— Orders for a 450 B. H.. Vickers-Petter 
semi-Diesel crude oil engine and a 300 kw. Brush alternator, 
forming part of a complete installation for one of their clients in 
the West Indies, have been placed by Messere. Chiswell & Co., of 
Kingsway. ; l 
Wimbledon.—Town Council. 


Wore vertical Simplex pump, 4£456.—Bpearing Boiler 
O. L] H 7 » LA — 1 


Electrical Corona. — When a sudden strain is thrown 
upon a transmission line by lightning or otherwise it bas been 
noted that lines operating with very high voltage, and in con- 
sequence with a corona, suffer less damage than those at 
lower voltages. It was proposed in a paper read before the 
American Philosophical Society to have the voltage of the 
line not at, but a little below, the point necessary for the 
development of the corona, Then, when a sudden rise of 
electrical pressure occurs, the corona will form and will act 
as a sort of safety-valve by dissipating energy. A second use 
is for the measurement of crest values of high a.c. voltages. 
With round wires the corona appears at definite voltages, 
depending on the diameter of the wire and on the pressure 
and temperature of the air. An instrument has been devised 
by which applied potentials up to 400,000 volts can be measured 
from the known connection of the corona with the three 
variables. The corona is detected by its causing the air to 
become a conductor, thus enabling a current to flow through 
a galvanometer. In a confined space the corona is accom- 
panied by a loud noise.—Technical Review. 
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FORTHCOMING EVENTS. 


Junior Institution of 
Street. 8 W., at 8 p.m. 
by Mr. A. J. Simpson. 


Friday, October 15th. Leoturette on Elementary Physics and Chem- 
istry in Relation to Motor-cars,’’ by Mr. R. B. Fox. 


Manchester Association of Englacers.— Saturday, October 9th. At 2.80 p.m. 
Visit to the Openshaw Works of 8ir W. G. Armstrong, Whitworth and 
Co, Ltd. At 7 p.m., at the Memorial Hall, Albert Square. Inaugural 
Address by the President, Mr. H. Pilling, and Presentation of the Con- 
Stantine and Butterworth Gold Medals. 


Keighley Association of Engineers.—Saturday, October 9th. Lecture on 
The Practical Application of the Thermo-electric Drive to the Naval and 
Mercantile Services," by Capt. W. P. Durtnall. 


Birmingham and District Electric Club.—Saturday, October 9th. At the 
Grand Hotel, Colmore Row, at 7 pos Paper on ** Thermo-electric Cur- 
rents as applied to Pyrometry," by Mr. F. 8. Pile and Mr. G. E. M. Stone. 


Institution of Electrical Engineers (South Midland Centre, Students' 
Section).— Tuesday, October 12th. At the University, Edmund Street, at 
7.30 p.m. Chairman’s (Mr. E. T. G. Donovan) Address, and paper on 
‘‘ Hydro-electric Power Schemes,” by Mr. E. Gallizia, 


Association of Engineers-in-Charge.— Wednesday, October 18th. At 7.80 
p.m. At St. Bride's Institute, Bride Lane, E.C. Paper on Progress in 
Industrial Lighting," by Mr. L. Gaster. 


Chelmsford Engineering Society.— Wednesday, October 18th. At the 
1 nstitute of Agriculture, at 7 p.m. Presidential Address by 
LÀ . . ann. 


Royal Society of Arts (Indian Section).—Friday, October 15th. At John 
Street, Adelphi, W.C., at 4.80 ps Lecture on British Trade with 
India, y Mr. T. Ainscough, H.M. Senior Trađe Commissioner in India 
and Ceylon. 


Commercial Vehicle Exhibition at Olympia, W.—October 15th to 23rd, 


eers. — Friday, October 8th. At 89, Victoria 
cturette on The Manufacture of Wood-Wool,” 


eers’ Association.— Saturday, October 9th. At the 


Power Engin 
Holborn Restaurant. At 5.80 p.m. Annual Dinner to the National 
Executive Council. Saturday, October 16th. At the Christian Institute, 
74, Bothwell Street, Glasgow, at 7 p.m. General Meeting. Address by 
Mr. J. W. Thomas, assistant general secretary. 


Electricity Supply Commercial Association (Greater London Division). 
—Monday, October 18th, at Caxton Hall, Westminster, Mass Beene 


Electric Locomotives.— At a meeting of the York section 
of the Association of Engineering and Shipbuilding Draughtamen 
on September 30th, a lecture on " Electris Locomotives,” was read 
by Mr. B. H. Wright. l 


Big Motor Ships.—According to the Motor Ship for 
October, a 15,000-ton vessel is now on order for Italian shipowners, 
and a German-built vessel of the same tonnage has just completed 
her maiden voyage. The largest British motor ship—the Glenogle 
—of 14,000 tons, is illustrated, as well as those above mentioned. 
A motor ship has cumpleted voyages totalling 200,000 miles without 
an involuntary stop. 

While electrlb power is freely used on board these ships for 
handling cargo, &c., it is not being widely adopted for propulsion, 
in apite of the advantages it offers in conjunction with the oil 
engine. 


Association of German Electrical Engineers, — Various 
electrical associations have just held their annual conferences at 
Hanover, including the Verband Deutscher Elektrotechniker. The 
report presented to the latter states that the number of members 
increased from 5,700 in 1919 to 6,341 this year, these being dis- 
tributed over 22 associations affiliated with the Verband. The 
relations between the latter and the Association of German Engi- 
neers have been strengthened, and the two associations and the 
Association of German Metallurgists, established at the beginning 
of this year a technical journal, printed in the German, English, 
and Spanish languages. 


Automatic Train Control.— The Ministry of Transport 
and officials of the Great Eastern Railway Co. recently carried out 
tests between Grange Hill and Fairlop, Essex, with the Regan 
Safety Devices Co.'s automatic train-control system, which consists 
of an electrically-operated brake on the locomotive operated by 
means of a ramp on the track. 


Educational.—BirMincHamM UNiversity.—The Senate 
has launched an appeal for half a million pounds. It is due to the 
enormous growth in the work of the University in applied science. 
The increase in students in electrical and mechanical engineering, 
in coalmining and petroleum, and in metallurgy, chemistry, and 
physics, has been phenomenal ; and for physics and chemistry, 10 
army huts. 70 ft. x 30 ft., have been erected as temporary laboratories. 
The curious fact, Sir Gilbert Barling, Bart., the Vice-Chancellor, 
states, is that the greater the growth in the number of students, the 
greater the loss to the Univeraity, as the fees are only suflicient to 
cover about a fourth of the cost involved. To increase the 
fees would mean that many students could not attend, so the 
appeal for money is made to the Government and to Midland 
manufacturers. The number of undergraduates in electrical 
engineering is about twice what it was before the war. 

Under the combined auspices of the Bradford Education Com- 
mittee and the Bradford Mechanics’ Institute, Mr. G. Percy 
Bailey, M.A., on October 4th, commenced a series of six Oxford 
University Extension Lectures, at Bradford, on “Problems of 
Heating and Lighting.’ The lectures are illustrated by 
experiments. 


The International Catalogue.—Last week the Govern- 
ment entertained at dinner the delegates to a conference convened 
by the Royal Society, to consider the position of the International 
Catalogue of Scientific Literature. The conference agreed as to 
the value of the catalogue, but difficulties had been experienced 
owing to the loss of the support formerly received from Germany, 
Austria, and Russia. A Committee was appointed to consider the 
position. | 

"Trish Leave."—In a report recently presented to the 
Dablin Corporation, the Electricity Supply Committee intimated 
that the secretary, Mr. Fred. Allan, had undergone a sentenoe of 
three months’ imprisonment on a charge of having seditious 
literature in his possession, and that the Committee, finding that 
an accumulation of holidays covering more than the period of 
three months was due to Mr. Allan, granted him three months’ 
leave of absence. The Law Agent reported that this decision was 
quite in order, Mr. Allan has resumed duty. 


Electricity in Agriculture.—Active steps are being taken 
in France to popularise the use of electric agrioultural machinery. 
A motor-culture week, organised by the Chambre Syndicate de 
Motor-ouiture de France, has just been held near Chartres from 
October Ist to 6th, in which some 50 French and foreign firms took 
part, demonstrations being carried out with over 150 machines and 
apparatus of various kinds. A similar demonstration will be held 
in the latter part of this month on the borders of the departments 
of the Eure-et-Loir and the Seine-et-Oise, An area of 380 hectares 
will be worked, a high-pressure line (15,000 volts), 64 km. long, 
having been installed to provide energy for the operations. 


Einstein's Theory.—1t is reported that in a discussion 
which recently took place at Bad Nauheim, in connection with 
Einstein's theory of relativity, Prof. Grebe, of Bonn, stated that 
the third and remaining test of the truth of the theory had been 
complied with, measurements of the solar spectrum having revealed 
& shift towards the red which agreed closely with Einstein's pre- 
dicted value. 


A Chair of Hydro-Electrics—Mr. T. D. Owen has given 
£10,000 to the University of North Wales, Bangor, for the 
foundation of a chair, in his name, of electrical engineering and 
hydro-eleoctrica. 


Electric Ship Propulsion.—On October 9th Captain 
W. P. Durtnall is to give a lecture before the Keighley Association 
of Engineers, on the Paragon system of ship propulsion, describing 
his latest design in the form of a 40,000-H.P. plant for the propulsion 
of a large liner or battleship, with high-power gas engines and 
electrical transmission of power for driving the propellers. 


Iceberg Detector.—A device has been perfected which 
makes it possible, says the Journul of Electricity, to detect the 
presence of icebergs by measuring the amount of salt in currents 
of sea water. The vital part of the device is an electrolytic cell 
which measures the electrical resistance of ocean water by the aid 
of alternating current. 


Fatality While John Harrison (28) electrical engineer, 
Paisley, was mounted on a ladder in the Glasgow Corporation 
electric power station, at Dalmarnock Road, examining an electric 
wire, supposed to be uncharged, he touched the wire, and 
receiving a shock, fell backwards. His head struck against the 
concrete floor and he was instantly killed. 


The British Science Guild.—Owing to the disturbed 
state of public affairs, the British Science Guild has postponed until 
the spring the Guild dinner, which was to have been given at the 
Salter’s Hall on October 26th. 


Research Ássociations.— The Secretary of the Depart- 
ment of Scientific and Industrial Research announces that a 
licence has been issued by the Board of Trade to the British Elec- 
trical and Allied Industries Research Association, which has been 
approved by the Department as complying with the conditions laid 
down in the Government scheme for the encouragement of 
Industrial research. The Association may be approached through 
Mr. E. B. Wedmore, Electrical Research Committee, c/o Electrical 
Development Association, Hampden House, 64, Kingsway, W.C. 2. 

In the report of the Department, which we reviewed last week, 
it is mentioned that membership of this research association will 
be open “ not only to manufacturers of electrical machinery, but 
also to firms engaged in the production of the different machines 
which comprise the whole of the plant of an electrical power 
station except boilers. This association will be the first example of 
its kind. It is a combination of several distinct industries, each of 
which depends on the others." 

On Thursday last week, the British Grey and Malleable Cast-Iron 
Research Association was formally brought into being in Birming- 
ham. The Association's headquarters will be in that city, and 
the secretary is Mr. T. Vickers, Lincoln's Inn, Birmingham. 
The movement is of considerable interest to the great electrical 
engineering trades of Birmingham and the Midlands, in view of the 
immense output for them by the malleable iron trades. Sir 
Frank Heath, K.C.B., pointed out that it was claimed as a result of 
a Research Association in America that they could make malleable 
castings of 50 per cent. greater tensile strength than was possible 
in this country. If that were true, it was a serious matter. 
Competition was, however, really nearer, for he learned that in 
Scotland there was an Association of light castings manufacturers 
which had established a research laboratory. There was nothing 
corresponding to this south of the Tweed. 
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The Spot-Welding of Tubes.— The Electrical News of 
Toronto recently described a method of jointing tubes by 
means of spot welding. The chief difficulty is that the weld is 
accessible trom the outside of the tube only. The problem 
then is so to direct the current through the metal that it 
effectively heats the point of contact, and so to adjust the 
pressure that if will be sufficient to ensure a good spot, but 
not so great that it will distort the shape of the tube. 

Several experiments were performed at various pressures 
and with diiferent currents flowing, and 4 special lower 
electrode designed so that there would be no burning of the 
metal in touch with it, had to be fitted to an improvised spot 
welding machine. 

The steel tubes on which experiments were conducted had 
an external diameter of five-eighths of an inch, the thickness 
of metal being about 1/32 inch. They were formed in dies to 
special shapes, and the joints had been made by soldering, 
but the results were not satisfactory. 

The part A (fig. 1) is joined to a straight piece of tubing, 
there being on “A” a flange which closely fits the latter 
and nearly surrounds it. Three spot welds were made on 


each side as shown. (Fig. 2, marked by arrows on end view.). 


In the first experiments the welds caused slight indentations 
in the surface of the part A." Later when finer adjustments 
were made they became merely a roughness on the surface 
and, after the final dipping in a thick aluminium paint, were 
not noticeable at all. 

The operation of welding is quite simple and rapidly done. 
The copper part C, fig. 2, is the specially designed lower 
electrode, grooved at the top to allow the part B to fit in 
and make electrical contact over a comparatively large sur- 
face. The part A is mechanically fitted to part B in 
the exact location where it is desired to secure it, and the 
upper electrode brought into contact with this part. The cur- 
rent is turned on for a few seconds and then off again before 
the upper electrode is lifted. Only one spot is made at a time, 


the complete joint requiring four or six spots according to the 
strength desired; six spots (three on each side) gave a joint 
stronger than the material itself. 

It is questionable whether the soldered joint, even at best, 
has one-half the strength of such a welded joint. There is 
also in the soldered joint a certain tendency to break under 
shock, which is overcome in the welded joint. | ° 

In conclusion, the following facts may be mentioned: The 
current required is 2,300 amps., the pressure about 7 lb., and 
the time during which the current is allowed to flow is one 
second. While the process of spot welding produces results 
which are stronger than soldering or riveting, it also lessens 
the time required for the operation. In this particular case 
quantity production was the object, and approximately 60 per 
cent. of time was saved in this one operation. 


Shifting Brushes on Interpole Generators. — Much 
sparking and change of voltage may be caused on an inter- 
pole generator with a very slight shift of the brushes from 
the correct neutral point. When the brushes are shifted the 
interpoles either assist the main series field in raising the 
voltage as load comes on, or buck the series field causing re- 
1 voltage or too small an increase of voltage with the 
oad. 

If the brushes are given a forward shift, as is often done 
by operators accustomed to handling non-interpole machines, 
the coil which is sending current to the brush gets out from 
the influence of the interpole before it reaches the brush. 
In other words, the interpole acts on the coil when the coil 
is still in the field of the main pole just behind the interpole, 
which 18 of opposite polarity to the interpole. The net result 
is a reduction in the total flux and & consequent reduction 
of the generator voltage as the load increases. The remedy is 
to set the brushes at the correct position. It should be noted 
that the brushes may have been set so far ahead that they 
have reached a second neutral point, indicated in the accom- 
panying diagram by the crossing of the zero line at the extreme 
left. In this case when an attempt is made to move the 
brushes back toward the correct position sparking may in- 
crease, but with the brushes moved still further back the 


sparking will again cease. A case of this kind recently 
occurred on a 300-kw., 250-volt machine in a steel plant. 
While cleaning the machine the operator had shifted the 
brushes to the non-sparking point just mentioned. The 
machine would not hold load properly, but when the operator 
attempted to shift the brushes back again the increased spark- 
ing alarmed him. However, after a troubleman had finally 
shifted the rocker ring back to the original mark the spark- 
ing stopped, and the machine held up its voltage properly 
on load. The false neutral point was 2 in. (5 cm.) on the 
rocker ring ahead of the correct position. 


Ll", A p 


Voltage Curve with Correct Brush Position 


Z 5 L semen Forward Brush Shift 

/ —-~—-—Bachward Brush Shift 

Errect OF BrusH POSITION ON VOLTAGE OF INTRRPOLR 
GENERATOR. 


In case the brushes are given a backward shift, the inter- 
pole acts on the coil after it reaches the brush. As each 
interpole is of the same polarity as the main pole ahead of it, 
an extra amount of terminal voltage due to the interpole 
is added to the main field voltage, and the terminal voltage 


of the machine will consequently increase with load. A very 


small amount of such shift, even half a bar, may cause 
sparking. In the diagram the voltage of the coil when the 
brushes are shifted backward is shown by the chain-dotted 
line.—James Dixon in the Electrical World. K 


Penalising Low Power Factor.— The Hleclrical News of 
September Ist deals with a method adopted for encouraging 
the use of apparatus giving a high power-factor, and penalising 
customers whose P.F. is below a certain percentage; 0.85 is 
calculated to be about the average factor for general purposes 
and for this the number of kilowatt-hours actually recorded 
is charged for. For power factors above or below this aver- 
age the number of kilowatt-hours metered is multiplied by 
a constant according to a scale which is. shown below. 


Effective Monthly Effective Monthly s 


Power Factor Constant Power Factor Constant 
1°00 0:951 0°70 1°0835 
0°95 0'965 0°65 1:1255 
0°90 0°981 0°60 1°1785 
0'85 1:000 0°55 1°2455 
0°80 1°023 0°50 13335 
0˙75 1050 


Constants for other than the effective power-factors given 
in the table are determined from the same formula used to 
determine the given constants. 

Thus for an average power factor of 85, which is taken as 
standard, the customer will be billed for the amount of energy 
consumed as shown by the kilowatt-hour meter. But when 
the power-factor is below or above 85 the metered kilowatt- 
hours are multiplied by the constant corresponding to the 
power-factor. For example, suppose that the true energy 
used during the month was 100,000 kw.-hours, and an average 
power-factor of 75 was maintained. Multiplying 100,000 kw.- 
hours by 1.05, the constant for 75 per cent. power-factor, 
gives 105,000 xw.-hours, for which the customer could be 
billed. Had an average power-factor of 95 been maintained, 
the constant 0.965 would have been used and the bill rendered 
for 96,500 Kw.-hours. 

Unfortunately the way in which the consumer’s power 
factor is ascertained is not given in the article. 


A New Projector Arc Lamp.—4À new form of arc lamp 
in which a fixed annular water cooled metallic negative elec- 
trode surrounds the end of a coaxial horizontal positive elec- 
trode has been designed by M. Garbardini, says L’Industrie 
Electrique. The lamp is particularly intended for pro- 
jector work, and has a fixed position of crater and a 
fixed arc length. A solenoid surrounding the electrodes 
creates a field which keeps the arc rotating rapidly 
round the tip of the carbon electrode. This only 
requires to be fed slowly forward. The negative electrode, 
being of cooled metal and having the arc continually moving 
over it, does not give out light so that only the tip of the 
carbon rod is incandescent. A further advantage is that the 
negative electrode does not obstruct any of the light. Neither 
constructive details nor particulars of the feed arrangements 
are given. The lamp is stated to have been tried in the 
French Navy.—Technical Review. 
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Appointments Vacant.—Charge engineer (£305) for the 
Swansea Corporation electricity department ; 60 Morse telegraphists 
(275 Ra. per mensem), 2 Creed and Wheatstone mechanios (300 Ra. 
per mensem) for the Mesopotamia Civil Administration ; lecturers 
in mechanical engineering and mechanical and electrical engin- 
eering for the Wigan and District Mining and Technical College ; 
cable jointer for the Eccles sete ae ration electricity works; workshop 
instructor for the Electrical g Class at the Hackney Institute ; 
cable jointer for the South Shields electricity supply department ; 
cable jointer for the Rawtenstall Corporation electricity depart- 
ment; shift engineer, £400 + 50 per cent., for the electric power 
plant at Dar-es-Salaam. See our advertisement pages to-day. 


Birmingham Electrical Golfing Society. — The 12th 
meeting of this society will be held on the Streetly Links on Monday 
afternoon, October llth. The Dr. Railing Cup is up for competi- 
tion, with other prizes, and a record entry is anticipated. It has 
been decided that after this meeting, and for 1921, new members 
will be charged an entrance fee of 10s. 6d., in addition to the 
annual subscription. 


Electric Vehicle Competition.—On September 25th the 
Liverpool Commercial Motor Users’ Association held its first 
commercial motor parade, quite an interesting feature of which 
was the section for electrics. MESSRS. HENRY TATE & Sons, LTD., 
won the first prize with an electric lorry (fig. 1), delivered just 
over 12 months ago, since when it has done 2,600 miles. It covers 
about 50 miles per week with average loads of 6 tons and 11 tons 
with trailer. Ironclad Exide accumulators are used. MESSRS. 
J. BLAKE & Oo., of Liverpool, won second prize with two Royal 
Mail vans (fig. 2), 


Germany and Japan.— The German Minister at Tokio, 
Dr. Solf, made his first public utterance last week. In a long 
speech before the Economic Association, he declared that Germany 
and Japan must go hand in hand along the path of industry 
and commerce. After paying a flattering tribute to Japan's com- 
mercial expansion, Dr. Solf deprecated the alarm caused by the 
present economic depression, and said that the Germans were 
looking forward to receiving the assistance of Japan, in the hope 
that the ties severed by the war would be knit even closer than 
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INSTITUTION NOTES, 


Institution of Electrical Engineers.—The first meeting of the 
South Midland Students’ Section will be held on October 12th, at 
the University, Birmingham. Thechairman, Mr. E. T. G. Donovan, 
will open the meeting with an address, and Mr. M. E. Gallizia 
will read a paper on “ Hydro-Electric Power Schemes,” to be 


followed by a discussion, 


Association of Mining Electrical Engineers.—The Yorkshire 
Branch of the Association held its first meeting of the session at 
Wakefield, on the 4th inst. Mr. J. W. Harbottle (Allerton- 
Bywater) was elected president for the coming year. A discussion 
took place on the new rules affecting electricity on the surface 
and in the mines. It was decided, however, to hold over the debate 
on the subject until the next meeting, which will be held at 
Wakefield on November 6th. 

About 40 members of the Midland branch of the Association paid 
a visit, on September 25th, to the works of the D.P. Battery Co., 
Ltd., at Bakewell. In the absence of Mr. J. Waddell, manager of 
the company, the visitors were welcomed on arrival at the works 
by Mr. H. G. Brown, aseistant manager, who conducted them 
through the various departments and explained the processes gone 
through in the manufacture of storage batteries for lighting. 
power, and vehicle work. The visitors were particularly interested 
in the type of cell designed for ship's wireless and also that for use 
in modern submarines. 

Wireless Society of London.—At the general meeting held at 
the Institution of Civil Engineers on September 30th, 1920, the 
President announced that the following provincial wireless 
societies had been affiliated ; this brings the total now affiliated up 
to 27:—' The Stockport Wireless Society, Sussex Wireless Research 
Society, Wireless Society of Hull and District, Bradford Wireless 
Society, and Preston Wireless Society. 

In view of the retirement of Captain W. J. Shaw, Mr. E. W. 
Kitchin, A.M.LC.E., and Dr. F. C. Knight, M.D., from the com- 
mittee, it has been arranged that Mr. Philip Coursey, B.So., Mr. 
J. Scott-Taggart, M.C., and Mr. G. G. Blake, A.M.I.E.E., fill their 
places until the annual general meeting in December, when 
definite elections will take place for the ensuing 12 months, In 
view of the ever-increasing amount of work falling to the hor. 


Fig. 2. 


COMMERCIAL ELECTRIC VEHICLES AT LIVERPOOL. 


before. Ín conclusion, Dr. Solf said: " Japan cannot expect to 
export. much to Germany, but the exchange of mental resources 
will counterbalance this, '— Reuter, 


The Training of Ex-Service Men.— According to the 
Sheffield Independent, the Board of Education has informed some 
40 or 50 ex-service men who are in training at Sheffield University, 
that their awards will be discontinued in consequence of un- 
favourable reports from the University as to their progress, Keen 
resentment has been aroused by this action, and the matter is to 
be taken up by the Northern Counties Universities Ex-Servicemen's 
Association. 


Graphite in Belt Dressing Removes Static Electricity.— 
—For eliminating static electricity from belting in works 
where very explosive vapours are present the safest method 
is probably to mix some graphite with the belt dressing. 
This makes the belt sufüciently conducting to prevent build- 
ing up static voltage. An unsuccessful and probably dangerous 
method that has been tried in the past is to place wire points 
or pipes and other metallic objects in close proximity 
to the belt, connecting these objects with the ground in order 
that they may carry off the static electricity. Such a device, 
however, has been found ineffective because at times an 
accumulation.of static electricity would pass in a spark from 
the belt to the device, thus defeating the purpose for which 
it was designed, as the spark is liable to set fire to explosive 
vapour. A fire was started in this way in a certain Japanning 
factory, which afterwards adopted the method of mixing 
graphite with the belt dressing. The new method eliminated 
the trouble, but it was necessary to keep a check on the 
condition of the dressing to be sure that it did not wear off. 
This was accomplished by means of a gold-leaf electroscope 
held near the belt. The leaves of such an electroscope will 
ui when in proximity to a belt holding static electricity. 

Green in the Electrical World. 


secretary, Mr. L. McMichael, M.I.R.E, it has been errkuged that 
Mr. A. W. Hambling becomes assistant hor. secretary. The meetirg 
was the first of the new session, and upwards of 200 members were 
present to listen tothe instructive paper on “ themaking and work- 
ing of a resistance amplifier," which Mr. Maurice Child presented. 

Twenty-five new members have been elected, and the society may 
congratulate itself on the inclusion among the new members of 
Mr. E. H. Shaughnessy, O.B.E., M.LE.E., of the wireless section cf 
the G.P.O. It is hoped during the present session to make arrange- 
menta for visits to certain electrical works. 


Assoclation of Engineering and Shipbuilding Draughtsmen.— 
The first of the new session’s lectures of the York Branch was on 
" Electric Locomotives,’ by Mr. R. H. Wright. Mr. Wright 
described the characteristics of the various types of electrio 
motors and their fitness for different classes of work, He showed 
the benefits of the general introduction of electric locomotives as 
against steam, and outlined features in the design of electric loco- 
motives, In the discussion a good deal of consideration was given to 
the subject of the relative weights available at the driving wheels 
of steam and electric locomotives, the relative economy of working 
and maintenance, the inductive interference of high-tension over- 
head wires with telegraph and telephone wires, and the limitations 
likely to be imposed on the steam locomotives due to the standard 
loading gauge, &c. 

Chelmsford Engineering Soclety.—The session opens on October 
13th, when Mr. T. E. Dann will deliver his presidential address. 
A number of electrical papers will be presented during the session, 
including Electric Traction," by Mr. E. H. Field, A.M.I.E E., and 
“ Electric Welding," by Mr. 3.1.2 ohnson, M.I.E. E. 


Institute of Metals.—The 1920-21 session commences on October 
12th, when Mr. H. W. Brownsdon, M.Sc., Ph.D., will deliver the 
chairman's address, An attractive programme has been arranged 
for the session, including lectures by Lord Weir, Dr. W. Rosenhain, 
F.R S., Prof. T, Turner, M.Sc., and a number of other well-known 
authorities, 
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The Telegraphone Nesurrected.— The latest correspond- 
ence idea, says the Journal of Electricity, is the telegraphone which 
combines the principles of. telephone, telegraph and phonograph, 
80 that one talks into the machine and the message is recorded on 
disks of thin steel which have been given the name of "talking 
post-cards.” These are sent through the mail and played on 
the telegraphone of the recipient, who may erase the post-card 
with a magnet and send it back with his return message. 


Maximum Prices and Profits.—As we go to press, a 
correspondent writes as follows :— 

The subject dealt with under this title in your leader columns of 
October Ist, is of great importance. 

I do not think there is any doubt that the Electricity Commis- 
sioners realise the difficulties under which many small under- 
takings are working and are endeavouring to help in the moet 
sympathetic manner, 

One must not forget that behind the Commissioners stands 
the Government with all those views concerning the treatment of 
publio utilities which have been only too obvious within reoent 


years. 

It is perhaps unnecessary to anticipate any conclusion which 
the Commissioners may have reached and "not yet announced ; 
however, there can be no harm, quite the contrary, in pressing the 

tin and out of season that if the public are to secure the 
benefits of electricity supply freely, quickly, and unhampered by 
restrictions, that result can only come about under conditions 
which allow the investing publio to seoure a reasonable return for 
their money and risk. 

These arguments apply with particular force to the smaller 
areas operated by private companies. In many of these to-day the 
clamouring demand for electricity supply is being refused and 
discouraged, because the fiaancial return secured by the operating 
company is totally insufficient to encourage the investment of 
fresh capital. : 

It seems almost tragic that whilst well-to-do people are asking 
for electricity supply and willing to pay good rates for it, many 
undertakings are unable to obtsin capital for the construction of 
such permanent and remunerative works as underground distri- 
bution cables. . 

Although not so obvious, the same argument really applies to 
municipal undertakings ; if these are to be run on a bare margin 
and without adequate reserve, there can never be that freedom and 
liberality in extending plant and distribution mains speculatively 
which is really the basis of a cheap and abundant supply of 
electricity. | 

For how many years have we not been obliged to adopt the 
policy of extending mains piecemeal, and to follow actual 
demands ? E : l 

How many thousands of pounds might have been saved had it 
been possible to cable streets as streets, and without regard to the 
particular business offered at the moment? DNE 

You refer very properly to the comparatively high yield to be 
derived from Government securities, and mention that many 
industrials are offering safe investment at 8 per oent., but there 
are also trading firms of all kinds which are known to pay profite 
of at least double that amount, and this particularly applies to 
those which provide luxuries and the lesser essentials of life. 

It isa guiding principle of business’ that success is bound up 
with the prosperity of the ultimate distributor. 
taking the risk of a great producing plant is careful to see that 
the last retailer has encouragement in the form of substantial 
profits to extend the demand and meet it in every possible way. 

The final or retailing function is the most important one of the 
electricity supply undertaking, and one which has had the least 
attention. a E 

In many small areas, whether the undertaking be publio or 
private, it seems possible that retailing and distributing will 
become the ohief function, and unless bulk supplies are handed out 
under such terms and conditions as will permit of a reasonable 
surplus, and encourage energetic local action, the extension of 
mains, advertising, loan and hire of appliances, and service work in 
ita widest forms, the fact that those bulk supplies are handed out 
at a very low rate may not, and probably will not, by iteelf be 
sufficient to bring about rapid electrification amongst the com- 
munity. à | 


OUR PERSONAL. COLUMN. 


ry; 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW. posted as to their movements, 


Mr. W. A. WELDEN, station superintendent at the Rawtenstall 
electricity works, who has been appointed to a similar position at 
Stoke-on-Trent, was, on September 30th, presented with a gold 
albert by the employés and staff at Rawtenstall as an expression of 
the esteem in which he was held. The presentation was made by 
Mr. Stewart, borough electrical engineer. A large number of 
applications were received for the vacant position. Four candi- 
dates were interviewed by the Committee on Wednesday, September 
29th, and Mr. 8. H. WILKES, of the Cleveland and Durham Electric 
Power Co., was appointed. 

Dandalk Urban Council has increased the salary of its electrical 
engineer, Mr. P. A, SPALDING, from £500 to £575 per annum. 

Chesterfield Town Council has granted the following increases in 
salary :—Mr.: Davies, station superintendent, from £300 to £432 ; 


` Mr. Penker, mains an 


Anyone under- 


r tendent, from £292 to £418; Mr, Gill 
shift engineer, from £228 to £322 ; Mr. Mott, shift engineer, from 
£213 to £299 ; Mr. G. Boden, shift engineer, from £193 to £271 ; 
Mr. A. P. Biggin, meter superintendent, from £251 to £360. 
The financial Press reports that Sig PHILIP LLOYD-GREAME, 
ls M 85 2 P guns from the ON 5 the Anglo-Argentine 
ramways Co., , on accepting office as Parliamen 
to the Board of Trade. s rd 
Mr, P. J. PRINGLE, general manager and chief engineer of the 


` Electric Supply Co. of Victoria, who has been paying a visit to this 


country with his family, partly on holiday and partly in connection 
with the business of the company, is returning to Australia to-day 
per P. & O. s.s, Mantua. . s ; f : 

Mr. P. GORDON HikATT, of Derby, has been appointed shift 
charge engineer at Croydon. 

Mg. HERBERT MASON, for six years mechanical and electrical 
engineer to Taquah Mine and Abosso Mine of West Africa, has 
gone into partnership with Messss Hyde & Thomson, Ltd., eleo- 
trical and mechanical engineers, Fitzalan Square, Sheffield. 

Obituary.—Dn. HuGo CASSIRER.—The death is announced from 
Berlin, at the early age of 51 years, of Dr. Hugo Cassirer, a leading 
authority on electric cable and wire manufacture. The deceased 
was born in Breslau, and started his career in the cable works of a 
relative in Vienna; later he came to England to complete his 
studies, and was, it is stated, for some time -at the Johnson. and 
Phillips’ works at Charlton, about the year 1892. Later he 
returned to Berlin, where in 1896 he started the electric. cable 
manufacturing firm of D. Cassirer & Co. 


NEW COMPANIES REGISTERED. 


Gilberts, Ltd. (170,394).—Private company. Registered 
September 23rd. Capital, £2,000 in £1 shares. Manufacturers of electrical 
fittings of all kinds, art metal work and metal furnishings, cop ersmiths, &c. 
The first directors are: H. Davies, 15, Hillfield Park, Sewell Hill, N. 10; 
A. W. Green, High Beech, Pinner Road, Pinner; W. C. Me Mit. an, 9, e 
Grange Drive, Winchmore Hill, N. Registered office: 15, Hillfeld Park, 
Muswell Hill, N. 10. 


Alan Evans, Ltd. (170,612) — Private company. Regis- 
tered September 29th. Capital, £1,000 in £1 shares. To carry on the business 
of electrical and automobile and general engineers, manufacturers of and 
dealers in motor cars, &c. The first directors are: H. E. Watte, Southlea, 
Fairfield Park Road, Cheltenham; C. S. Watts, Brenta, Leckhampton Road, 
Cheltenham; A. V. Evans, 6, Priory Street, Cheltenham. Secretary: C. S. 
Watts. Registered office: Grafton Motor Works, Norwood Road, Cheltenham. 


W. T. Raweliffe, Ltd. (170,480).—Private company. Re- 
gistered September 27th. Capital, £10,000 in £1 shares. To acquire and turn 
to account lands and buildings in the U.K., U.S.A., Canada, or elsewhere, 
and to carry on the business of electricians, mechanical engineers, suppliers 
of electricity for light, heat, motive power, or otherwise, &c. The subscribers 
(each with one share) are: W. T. Rawcliffe, 28, Osborne Road, Levenshulme, 
Manchester, electrical engineer; E. Jones, 3, Central Road, Blackpool, electrical 
engineer. The first directors are: T. S. Jones, 85, Reads Road, Blackpool; 
E. Jones, W. A. Mortimer, 110, Reads Road, Blackpool, and W. T. Raw- 
cliffe, Registered office: 3, Greengate, Victoria Bridge, Salford. _. 


Tillotsens, Ltd. (170,397).—Private company. Registered 
September 24th. Capital, £3,000 in £1 shaces. To take over the business 
carried on at 52, Kennington Park Road, London, as “ Tillotson Brothers," 
and to carry on the business of electrical, sanitary, and hot-weter engineers, 
manufacturers of electrical and mechanical instruments of all kinds, &c. The 
first directors are: S. G. Tillotson, 52, Kennington Park Road, S.E.11; C. R. 
Turner, 59, Canning Road, Croydon; R. N. Flint, Mount View, Otford, Kent; 
H. Campbell, 102, Chewton Road, Walthamstow. The two first named are 
d Secretary: S. G. Tillotson. Registered office: 62, Kennington 


ark Road, S.E. 11. 


Dome Battery & Accessories, Ltd. (170,537).—Private 
company.  Registere September 30th. £10,000 in „000 ordinary shares of 


10s. each, and 7,500 mom shares of £1 each. To take over the business 
of an automobile and die engineer carried on by . J Bent at 19, Hop 
Exchange, and 26, Southwar Street, S.E. The permanent directors are: 
S. B. Harcourt, 28-36, Salisbury House, E.C., managing director, Belgravia 
Properties, Ltd.; W. A. C. Dicketts, Poland House, xford Street, W.1, 
director, Supreme Radiator Co., Ltd. Registered office: 19, Hop Exchange, 


Southwark Street, S.E. 
Adapta Sign & Trading Co., Ltd. ( 170,452) .—Private com- 
Capital, £15,000 in £1 shares. To carry 


pany. Registered September th. 
o1 the business of manufacturers of electrical or mechanical devices or 
apparatus for advertisement purposes, &c., and to adopt an agreement with 
. C. Wilson and D. Figur. The subscribers (each with one share) are: 
N. Figur, 31, Cossington Road, Westcliffe-on-Sea, clerk; E. Plumket, 48, 
Portsdown Road, W., electrical engineer; D. Figur, Leicester House, 5, 
Green Street, Leicester Square, W. C. 2, solicitor; J. C. Wilson, 10, Park 
Valley, Nottingham, manufacturer. The first directors are: D. Figur (chair 
man) and J. C. Wilson (both permanent), and N. Figur. J. C. Wilson is 
managing director. Qualification £500. Registered office: Suite No. 1, 
Leicester House, 5, Green Street, Leicester Square, W.C. 


Nelson Engineering Co., Ltd. (170,500).—Private com- 
pany. Registered September. Capital, £2,000 in £1 shares. To e on the 
business of electrical and mechanical engineers, fitters, millwrights, founders, 
&c. The first directors are: C. H. Kay, 6, Railway Terrace, Brierfield; 
C. E. A. Young, 13, Market Square, Nelson; A. E. Adams, 115, Sackville 
Street, Brierfield; A. Roberts, Helmsdale Road, Nelson. Secretary: C. H. 
Kay. Registered office: 13, Market Square, Nelson. 


Millo Co., Ltd. (170,411).—Private company. Registered 
September 24th. Capital, £500 in £1 shares. To carry on the business of 
electricians, mechanical engineers, suppliers of electricity for light, beat. 
motive power or otherwise, &c. The permanent governing directors are; 
C. Milton (managing director), 65, Cawdor Road, Fallowfield; F. Law, 87, 
Richmond Street, Accrington. Registered office: 78, Deansgate Arcade, 


Manchester. 


Farndons Power & General Electrical Co., Ltd. (170,442). 
—Private company. Registered September 25th. Capital, 000 in 

shares. To carry on the business indicated by the title, and to adopt an 
agreement with Farndons Electric, Ltd. The subscribers each with one 
share). are: F. Farndon, 76, Carnarvon Road. Stratford, . 15, electrical 
engineer; H. M. Watson. Muirfield," Kilnacolm, Renfrewshire, physician 
and surgeon. The first directors are: F. Farndon (managin director), P. 
Farndon, H. M. Watson, H. King, and T. J. Penny. e first three 
are permanent. Qualification, £375. Secretary: F. G. Saw. Registered office : 


32, Romford Road, Stratford, E. 15. . 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Bullers, Ltd.—Trust deed dated September 15th, 1920, to 


secure £250,000 debentures, charged on certain properties in Norton-in-the- 


Moors, Hanley, Tipton, and Newcastle-under-Lyne. Trustees: British Foreign, 


and Colonial Corporation, Ltd. 
Chipperfield, Ltd.—Mortgage dated September 20th, 1920, 


to secure £448, charged on certain land and buildings in Lowestoft. Holder: 
W. J. Croft, 4, Thurston Road, Lowestoft. 


J. G. White & Co., Ltd.—Return dated July 18th, 1920 
(filed August 12th) Capital, £500,000 in EI shares (180, 000 preferred and 
390,000 ordinary), 180,000 preferred and 200,000 ordinary shares taken up. 
£150,000 paid. £230,000 considered as paid. Mortgages and charges, Nil. 


CITY NOTES. 


The general meeting of the Société 

S wiss d'Exploitation des Cables Hlectriques of 

Companies. Lausanne has decided to pay a dividend 
at the rate of 20 per cent. 

The Watt A.C. fur Elektrische Unternehmungen of Glarus, 
which is closely associated with the Zurich Bank for Electrical 
Undertakings, reports a loss of 2, 886, 000 fr. for 1919-20, as 
compared with a loss of 2,970,000 fr. in the previous year. 
Among the investments the report mentions that the Vorarl- 
berg power works of Andelsbuch puid a dividend of 5 per 
cent. for 1919, and the Allgau Electricity Co. a rate of 5 per 
cent. The further depreciation of the Austrian kroner re- 
duced the receipts from the Austrian undertakings to such a 
level as to have rendered necessary the conclusion of a fresh 
arrangement with the holders of the company's debentures. 

The report of Escher, Wyss c Co., of Zurich, states that 
a further increase in the turnover took place in 1919-20. The 
hydraulic turbine department was very busy, and large sets 
ol the new type of steam turbine were delivered by the 
respective departments, while the compressor shops were 
also well occupied. After making provision for depreciation 
the net profits are returned at 304,000 fr., as against 688,000 fr. 
in 1918-19, and the dividend is at the rate of 6 per cent., as 
compared with 5 per cent. on the ordinary share capital of 
6,500,000 fr. As it was desired not to be excluded from the 
Italian market owing to the fall in exchange, the company 
in conjunction with the firm of De Pretto, of Sehio, furmed 
à limited company under the title of the Società Anonima de 
Pretto-Escher Wyss. The stock of orders at the end of the 
financial year was greater than at the beginning, and the 
reserve manifested by customers in the summer of 1919 had 
since been replaced by tlie allocation of orders to a satisfactory 


extent. 
The shareholders in the Bank fur Elek- 
The Zurich trische Unternechmungen of Zurich, at the 
Bank for annual meeting held in that city on Sep- 
Electrical tember 94th, adopted resolutions authoris- 


Undertakings. ing the directors to enter into agreements 

with the creditors on the basis of the 
scheme of reorganisation recently detailed in this journal, and 
in this event to reduce the ordinary share capital from 


75,000,000 fr. to 18,750,000 fr. Before the resolutions were 


put to the vote, Dr. Frey, chairman of the board of directors, 
is reported to have stated that the deficiency for 1919-20 
amounted to 56,000,000 fr., that an intemmediary balance 
struck on September 20th showed a further loss of 7,000,000 fr., 
and that the total losses in consequence of the exchange losses 
through the war exceeded 150,000,000 fr. As to the question 
of various objections raised against the business management 
of the bank, the chairman emphasised the fact that the bank 
was intended for the cultivation of international financial 
transactions from its inception. During the early period of 
the war the problem had been examined of dividing the bank 
into two parallel undertakings, one of which would have 
absorbed the German interests, and the other all the other in- 
vestments, but the difficulties in the wav were found to be 
insurmountable. The reproach that too much had been placed 
upon one card—the German—was only correct to a limited 
extent. 'The strong participation in German undertakings only 
dated from the time of the community of interests con- 
cluded in 1911 with the Lahmeyer Co., but this had been 
and still was at present one of the most advantageous transac- 
tions undertaken by the bank. As to the remunerativeness of 
the investments, the chairman stated that that of the German 
stood at the top with a yield of 7.97 per cent. In conclusion, 
he remarked that the individual who could say that he had 
regarded before the war the possibility of German currency 
depreciating to the extent which it had done down to the 
present could be the first to throw stones at the bank. 


In his address at the annual meeting. Sir 
Cordoba Light George A. Touche said that the importance 


Power and of the San Roque lake was accentuated now 
Traction that fuel prices had risen to such an alarm- 
Co., Ltd. ing extent. From that lake thev derived 


all their water for the hydraulic generation 
of electric current. They maintained a reserve steam-power 
station for use in case of emergency, when there was a severe 
drought. Although there was no drought during the vear 


under review, they had been obliged 40 put their steam etation . 


into operation frequently, and the resulting loss would have 
been avoided had the regulation of the overflow of the water 
from the dam been arranged with more regard for the com- 
pany's requirements. The first consideration of the Govern- 
ment must be for irrigation, but they believed that some 
system of releasing the water could be arranged which, with- 
out injury to the interests of irrigation, would coincide with 
the period when the demand for electricity in the city was at 
its maximum. The Provincial Legislature had under con- 
sideration measures for raising and strengthening the dam. 
The gross receipts of the company's combined businesses were 
£200,035, an increase of 18 per cent. over 1919, and of 26 per 
cent. over 1914. The improvement was being more than 
maintained in the current year. The tramways company's 
figures showed a considerable improvement over the previous 
year, in spite of the strike. ‘They had acquired the only 
other tramway system in the city, and when they had elec- 
tried a portion of it, it should prove a useful addition to the 
system. As regarded the Light & Power Co., there was no 
dearth of new business offering, and the expansion of late 
had been remarkable, but extensions, which under pre-war 
conditions would have been satisfactory, were no longer attrac- 
tive owing to increased cost. At present some consumers were 
actuallv paying less than the present cost of the service they 
received, and that could not be continued. The question of 
charges was engaging the attention of the board. They were 
not without hope that certuin new arrangements might be 
made which would enable the company to offer an improved 
service of tramways fo the city, including the electrification 
of a portion of the recently acquired horse tramway. 


Presiding at the annual meeting, on 

Victoria Falls Friday last, the Marquess of Winchester 
and Transvaal said be had to submit a satisfactory ac- 
Power Co., Ltd. account of the company's business. Not- 
withstanding the ever-growiug increase in 

cost in all classes of material, and in wages, &c., and in spite 
of the heavy taxation, the year's trading had enabled them 
to maintain the same dividends as last year, without reduc- 
ing.the carry forward to the current year. In reviewing the 
balance sheet, the chairman said that the leases and conces- 
sions of the various undertakings and the company's power 
stations, buildings, equipment, and land stood at lower figures 
than last year on account of the depreciation taken being 
more than the expenditure during the year. At the prices 
ruling to-day similar machinery could not be installed at 
anything like the prices at which the existing installations 
stood in the accounts. The revenue for the year amounted 
to £899,470, compared with £903,780 in the previous year. 
Sales of power, however, were practically the same. and the 
efficiency of generation and distribution was thoroughly main- 
tained, but increased costs arising out of the present con- 
ditions and some provisions for contingencies on local account, 
resulted in the lower earnings. The amount paid for the 
service of debentures in the shape of interest and premium 
amounted to £919,160, being some £10,500 less than last year. 
Depreciation and amounts written off and provision for British 
taxation amounted to £394,488. "The net result for the year 
was a profit of £175,696 after making provision for all taxa- 
tion. Including the amount brought forward the total balance 
to the credit of the profit and loss account stood at £269,319. 
In respect of that balance the preference shareholders received 
three dividends, two each of 3 per cent. and one of 4 per 
cent., all less income tax, and the ordinary shareholders had 
received a dividend of 5 per cent., less income tax. in respect 
of the year 1919. Those dividends absorbed £174.999, leaving 
a balance remaining to the credit of the profit and loss ac- 
count of £94,391, which had been carried forward to the 
current vear. Thev were still without anv settlement of the 
relief from British income tax in respect of Colonial taxation. 
Since the last meeting their claim was heard by the Special 
Commissioners of Income Tax, and was proved to their satis- 


. faction on every point. and as far as thev were aware there 


was now nothing to stand in the way of a settlement. An 
Important matter to comnanies paying colonial taxes had 
recently been settled by the House of Lords on an apneal 
arising from a case heard in the Scotch courts. The effect 
of that ruling was that prior to the passing of the present 
Finance Act, preference shareholders in companies paying 
colonial tax were in the same position as preference share- 
holders in other undertakings, viz., they were all subject to 
the payment of full British income tax. With regard to the 
question of the renewal of their earlier contracts, the first 
to fall in had been renewed by the consumer for a further 
period of five years. In that connection thev recentlv sub- 
mitted a scheme for the consideration of the Transvaal Cham- 
ber of Mines for improving the conditions on which power 
was supplied in order to secure ‘benefits to hoth consumer 
and supplier; while their proposal was appreciated as being 
advantageous from a power point of view, it was decided that 
the alterations to the hours of mining which the scheme 
involved introduced difficulties which ontweighed from the 
consumer's standpoint the advantages afforded bv the pro. 
posal. Referring to the position of the low-grade mines, the 
sneaker honed that when there was a cheapening of the price 
of commodities, and a reduction in the cost of living and 
nroduction, it would still be a profitable enterprise to mine 
low-grade ore. A factor of a general character which, aa 
regarded the sale of their power, had a steadving influence. 
was the fact that the supply of native labour was not un- 
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limited, and they found on taking a review over a long period 
that the sales of power varied with the number of natives 
employed. Generally speaking, natives displaced from low- 
grade mines could be absorbed by those with richer ore, and 
from their past experience the tendency was for the richer 
mines to also increase their demands for power with the 
increased labour supply offering, and thus offset the fall 
in demands resulting from the stoppage of low-grade mines. 
One could not lay down a definite rule or state to what 
dimensions that transference would be maintained, and 
whether the power which would result’ from the shut-down 
of large numbers of mines would all be absorbed, but up to 
the present their rate of supply had not fallen, in spite of 
large reductions of requirements by four of their consumers. 
During the current year the business had so far been satis- 

factorily maintained, and the amount of power sold was well 
up to that sold in the corresponding period of last year. 
Throughout the period under review an excellent service had 
been maintained, and the whole plant had worked satisfactorily 
and been well maintained, and the high efficiency of genera- 
tion attained was a great testimonial to the ability of their 
operating and maintenance staff. No new extensions of any 
importance had been carried out, but an addition to their 
transmission system would shortly be undertaken, and would 
be paid for out of capital resources already available. 

Mr. Arthur E. Hadley, C.B.E., seconded the motion. 

The Chairman, in reply to questions, said that up to the 
present no development had taken place in regard to the har- 
nessing of the Victoria Falls. It was a very large question 
to tackle, and unless there was a very considerable sale of 
power available in the immediate neighbourhood of the Falls, 
the project was not commercially advisable. 

Replying to a shareholder who asked whether the Constan- 
tinesco wave transmission was likely to have any prejudicial 
effect upon the company, Mr. Hadley said he had seen the 
various installations that had been put up for water wave 
transmission, and he did not think it was in the least likely 
to affect the company in any way; unless possibly it might 
do so to its advantage. They were engaged on generation 
and transmission of very large amounts of power, while the 
water wave transmission plants were those purely for the local 
use of very small amounts, and when one came to deal with 
the bigger amounts, the size and strength of the pipes was 
a very great problem. The applications which he had seen 
for water wave transmission were those purely for the local 
use of power, and not for generation on a big scale. 

The report was adopted. 


Auckland Electric Tramways Co., Ltd.—The arrange- 
ments for the sale of the undertaking to the Corporation 
were completéd during the year ended June, 1920. The 
amount payable by the Corporation was finally agreed at 
£1,227,201, payable as to £834,400 in debentures of the Cor- 
poration bearing interest at 54 per cent., £392,800 in deben- 
tures bearing interest at 5 per cent., and £1 8s. 7d. in cash, 
the whole of the debentures carrying interest from July Ist, 
1919, and being redeemable at par on July Ist, 1940. The 
revenue for the year was composed principally of interest 
upon the Corporation debentures, less interest paid on loans 
and advances, and amounting to £63,083. After providing for 
all expenses churgeable to Revenue, including £17,855 for 
debenture interest, there is a balance on revenue account of 
£36,958, making with £9,777 brought forward, £46,735. The 
dividend on the preference shares to June last requires £9,000, 
and the directors now recommend that a dividend be paid 
on the ordinary shares of 1s. 3d. per share, less income tax, 
2 Pus require £28,195, and leave £9,610 to be carried 
orward. 


Sir W. G. Armstrong Whitworth & Co., Ltd.—The direc- 
tors report that for the four years ended December, 1919, the 
net profits, after making provision for taxation, depreciation, 
and the writing down of capital expenditure, amounted to 
£4,053,605. From this is deducted, says the Financial Times, 
£1,000,000 for further writing down of capital expenditure and 
£2,465,093 dividends paid for the four years, including the 
final distribution for 1919, leaving £588,512, which with the 
balance of £461,387 bronzht from 1915 gives a sum of 
£1,049,899 to be carried facward. The reorganisation of the 
works for peace industries is now complete, and much com- 
mercial work has been undertaken. But until the general 
conditions of manufacture become more stable it is difficult 
to make any forecast of the future. 


Killorglin Electric Light & Power Co., Ltd.—At the fourth 
annual meeting a very successful year's working was re- 
ported. Increased consumption and advanced prices produced 
increased revenue. Coal now costs £5 per ton. as against 
33s. 6d. pre-war. Dividend 8 per cent., free of income tax, 
declared, a substantial sum going to reserve. 

Anglo-Argentine Tramways Co., Ltd.—The Financial 
Times reports that the board has decided to pay a further 
12 months’ arrears of dividend on the 54 per cent. cumula- 
tive first preference shares. 

Major & Co., Ltd.—An interim dividend of 34 per cent. 
on the preferred ordinary shares is announced. 


Rushden & District Electric Supply Co., Ltd.—Interim 
dividend of 5 per cent. per annum, less tax, for the half-year. 


Southern Brazil Electric Co., Ltd.—At the meeting held 
last week Mr. E Tootal said that the year’s working 
had resulted in a profit of £1,500, compared with a loss of 
£7,000 for the preceding year. The improvement, though 
hardly equal to what was hoped for was, on the whole, 
satisfactory. Notwithstanding certain temporary adverse fac- 
tors connected with Brazilian trade, their revenues had con- 
tinued to increase in a gratifying manner since the date at 
which the last accounts were made up. The services of the 
various undertakings had been carried out without any hitch. 
They had been exempt from any strike troubles. The pro- 
gress in the development of the undertakings was decidedly 
reassuring, and it only required a renewal of the former 
activity of the export trade of Brazil to make the progress 
more rapid and increasingly remunerative. 


Cuba Submarine Telegraph Co., Ltd.—Interim dividend 
for the half-year ended June at the rate of 5 per cent. per 
annum, free of tax, on the ordinary shares. 


The Danish Siemens-Schuckert Works.—The report of 
the Dansk A. S. Siemens-Schuckert states that the value of the 
turnover in the financial year ended on July 3lst, 1920, 
amounted to 4,700,000 kronen. After providing for deprecia- 
tion, taxes, &c., the net profits are returned at 169,000 kr., 
which have permitted of a payment of a dividend at the rate 
of 10 per cent. on the share capital of 900,000 kr. The orders 
brought into the new financial year represent 4,500,000 kr. 


Lancashire Wire Co., Ltd.—This company, of Trafford 
Park, have redeemed their 6 per cent. debenture stock, the 
holders baving exchanged their stock for ordinary shares 
at 10s. per share premium. 


Bell Telephone Co.— This company has sold to a syndi- 
cate of bankers headed by Messrs. J. b. Morgan, $25,000,000 
25-year 7 per cent. bonds at 95 per cent. dated from Sep- 
tember 30th.—Heuter. 


Dundee, Broughty Ferry & District Tramways Co.—Divi- 
dend at the rate of 5 per cent. per annum, less tax, on the 
ordinary shares. To reserve, £1,500; carried forward, £309. 


——— 


STOCKS AND SHARES, 


' TUESDAY EVENING. 


CONDITIONS tend to repeat themselves in the Stock Exchange 
these days. With the coal strike still nominally in suspense, 
and other labour troubles hovering about in the near prospect, 
markets can hardly be expected to go ahead with any great 
verve. The Bank Rate also dangles its 8 per cent. apprehen- 
sion over finance and commerce, but in spite of all its draw- 
backs, Stock Exchange business goes on steadily. The diff- 
culties in trade circles are making their mark upon quotations. 
This week it is the motor share market that has suffered 
rather sharply owing to the advertised '' cuts’ in prices and 


to the closing down of a big works in America. Every day 


adds new testimony to the hard times that confront industry 
in the coming winter. But Stock Exchange philosophy says 
that we have seen much the same sort of thing before, and 
Has the worst troubles which men have are those which never 
appen. | 
The Metropolitan District Railway is the first to be handed 
back to its own proprietors, apart from the Government con- 
trol, and the company is now on its own feet in the matter 
of expenditure and assets. The price had been dull at 171, 
and it promptly recovered to 183. ^ Underground incomes 
weakened to 664, a drop of 1, and the shilling shares keep at 
6s. 6d. Central London guaranteed ordinary stock is 2 higher 
at 434 on the success of the new Ealing extension. The pre- 
ferred stock is 453, and the deferred 41. | 
In the foreign group, British Columbia preferred and de- 
ferred have come to the sume level, with rises to 504. Bombay 
Electric preference at 124 are 158. lower. The ordinary 
stock is quoted at the nominal price of 78-88; the last bargain 
marked in the stock is at 103 at the end of July. Brazilian 
Tractions are steady at 46s., and the preferred 814, the latter 
attracting a fair degree of attention. British Electric Tractions 
remain tolerably firm at 314, the preference at 614; the 5 per 
cent debenture stock is now ex dividend at 65. A “ special ” 
bargain is marked this week in London United Tramways 
preference at 28. 6d., and London Suburban preference have 
been done as high as 3s. 9d. The Mexican issues are still 
beneath the cloud of uncertainty as to what really is happen- 
ing under the rule of the new President Obregon. People are 
beginning to complain that he does not seem to be getting on 
with things as quickly as hope had expected. | : 
The Commercial Cable Company has again approached some 
of the holders of comparatively small amounts of its 4 per cent. 
debenture stock, offering 80 per cent. Therefore the price, 
which fell 19 points last month when the previous offer of the 
same price was withdrawn, has been put up again to 79. Two 
consecutive bargains were marked on October 1, one at 69 and 
the next at 79}. Proprietors who have the chance of selling , 
to the company at 80 should certainly accept the bid, even at 
the risk of a higher price being offered later, which appears 
improbable unless the American exchange should move further 
against this country. 
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Marconis continue to improve, and at 2j a ain show 1/16 
rise. i The preference hardened to 2 11/16. able stocks as 
' whole are firm, with Eastern Extensions up to 15. 'Dbere 
seems to be a certain amount of Eastern Telegraph stock in 
the market on behalf of deceased accounts, but it 18 being 
steadily absorbed in the neighbourhood of 148. Westerns are 
14& ex dividend. - Cuban Telephone 5 per cent. bonds at 85 
are 4 pointe lower. -In the manufacturing group, Callenders 
stiffened to 13, and the preference to 188. 9d. 

Other manufacturing shares, however, are inclined to be 
dull. British Aluminiums have drooped a little to 1 1/32, and 
Edisons to about the same price. In fact, both of them might 
be obtainable at £1. British Insulated at 83s. 9d. are ex 
dividend. The steady buying of industrials to which the 
London share market has been accustomed from Birmingham 
has given place to a disposition to sell, and this is also notice- 
able from Sheffield and from centres farther north. The result 
is that the ordinary buyer in the South, knowing pretty well 
whence sales are coming, is inclined to hold his hand, and the 
demand for industrials of all kinds is comparatively meagre. 
This applies also to the armament companies. The Armstrong 
company issued its report the other day, the first for several 
years; and, although the figures are considered good as a 
whole, they produced a certain amount of disappointment, 
and the shares eased off to 24s., while Vickers remain in the 
neighbourhood of 22s. 6d. The rubber share market, after a 
brief spasm of firmness, again reacted as the price of the 
produce fell to just under 1s. 6d. per lb. . From this it is in- 
ferred that the steps that are being taken by the Rubber 
Growers’ Association in the direction of curtailment of output 
may take some little time to become effective. Meanwhile, 
the supply of rubber outstrips the demand, and the fear 
remains present that there will be a considerable surplus of 
rubber at the end of this year. 


BHARB LIST OF NLHOTRIOAL OOMPANIES, 


odu pAn, Oct. 5, Yiela 

1918, 1919, 1930. Rise or fall. p. o. 
Brompton eo eo — oe 8 13 — 29 19 0 
Oharing eo ^ oo q -— 10 15 8 
FVV = wie 
TIL CES 13 — 121 

„ do. 6 per cent. Pref... 8 6 19 = 617 9 
County of London 1 8 — 10 17 0 

a> . do. 8 percent: Pref, 6 8 — 9978 
Kedsinz* m „ ee 8 1 — 9 0 6 
London Eectrio e Nil 329) 1 — 8 00 

do. do. 6 per cent. Pref... 6 6 8 — 10 0 0 
piod ue ^ 5 : A A KA - ‘1018 $ 
81. J me, and Pal Mall eo . 10 8 = 913 
South London 22 ee “ee 5 -6 l 12 — 10 1 8 
South Matropolitan Pref. .. ee 3 7 177 = 848 
Westm'amer Ordinary .. .. 8 10 6 — 10 0 0 
Anglo-À m. Pel, Pref, «„ „ É 6. — 114 18 
„ lo. ; ae ee 88/8 M m * 8 18 10 
Enue ral ONG e ce ee = 6 — 6 A 1 
u E ' 0 ee ee ee i d: 

Suet meas cox €x» u i5 $i 
Eastern Tel. @ ae eo ee 6 10 1 -— +8 14 4 
Gl we Tel, and » Ord, ee ee B 10 m — N 18 0 

do. do. t oo ee 6 6 8xd * i 710 0 
Great Northern Tel, ' eo ‘eo 23 "3 20 — 11 @ 0 
Indo-Huropean «„ „ 18 10 0 = 868 
Marconi ee se ee ee 28 25 9i + th 8 18 10 
Oriental hone Ord, .. oe 10 13 2 a = va *4 18 4 
United R. Pla Tel. eov ee 8 8 — +6 8 0 
West India and Panama T Nil — Nil 
Western Tel ee ee ry ) . 10 ag xd -— *6 16 4 

tos si ripas: iod Hon Rins, | " 
5 Ord, Assented .. | í = +2 Pr ; 

wr oe. oe ee ee —— 

ut deos: MR A I M 

i 1 e — 
ame an . do. MV . NU Nl 6.6 = Nil 

Ado. do. Ineome .. 6. 4. 664 —1 — 

«wm „ ;PFomzrem, Tras, o. 

0 . Trams First Pref, .. Nil 8} — 8 9 2 
t do. QndPref, .. Nil NA it — Nfl 
80 do. 5 Deb. 2 5 57 +3 8 18 10 
Btaail Traction8 ... + ee ^» Na Nil 46 — Nil 
Bombay Bleotric Pref. ee ee 6 124 eee 416 0 
British Columbia Elec. Rly. Poe, — 5 5 51 +1 9 6 2 

do. „ do, Preferrred 10 6 60) +2 *6 7 8 

do. | do. Deferred N 8 505 +33) 6 7 8 
Mexico Trams 6 per cent. Bonds.. Nil Nil 44 a Nil 

do. 6 per cent. Bonds. Ni NH e = x 
Mexican Lg prn t ONU ONU — $5 -1 Wu 

d. ist Bond- .. Nil Nil 66 ae Na 

we ee . MANUFAOTURIRG COMPANIES, 

; , 4 Wilcox vi . tee e 15 15 2 e 8.0 0 
British Aluminium dri. 2 D 111.8 a 5 10 
Calenders Pret .. n d 18/9 £94. — 618 8 
GanterKeliner e 0 e MOM Ya — 1 
Crom en nas V C. O „% 20/8 -61. 915 9 

do. do. ö per ont. Deb. 5 10 1893 n> 3 
Wiiectrio Construction TEL, r^ 63 18/6 = #05 
Gen. Nleo. Frei...  ** 10 10 98J- - *7 210 
5 eo „ > ØF 15 H = 9 4 8 

e oe "T EI i ee ee a y å 

do. € Fre. t a. 10 1 — *$ 0 0 
Ear de dno „ % 6 „ c dii 
Mei. Vio 8 Pe ee 10 10 35;- = 2 $9 
Telegraph qa eos „ 90 190 90 — *6 M 0 


we 
* Dividends paid tree of Income Tar, 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures sppearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other oironmstanoe, 


Tuesday, October 6th. uo RR 


CHEMICALS, 40. i a Friss. E 


i 


a Ammoniac 


Oxali ee ecc eec ecc Ib. | ' us 
a Acid, $ * 0 Bid M 3 per ton 5 : 
a Ammonia, Muriate (large crystal) = 


a Bisulphide of Carbon t eco H - — eee ct 
a 85 al hat e.. eco c.s 97 rr 
a per te [IIS eco - TT] . „ . 
a Po sh, Ch orate TT] ` ais i $58 pe? lb. l 15 
a 97 Perchlorate eee ETT »' 
a hella. owt| . £82 10s. 
a Sulphate of Magnesia — ..  .. ton 218 
a Zulphur, Sublimed Flowers ... „ p ' 
a 9 D 0 eee eve 9 ! E 
a Boda, Chlorate ...  .. . per lb. 64. 
a , C stals ecc III eee per ton : £13 
a Sodium chromate, casks Der lb. a 
METALS, &c. os 
p Babbitt's Metal Ingots ....  .. per ton 495 to 48600 
c Brass (rolled metal 2” to 12” basis) per lb. 18} 
E 7 Tubes (solid drawn)... pee n 16 to 1/63 * 
e 97 5 basis Tm ass mri 09. E 174} 
c Copper Tubes (solid drawn) * 1/9 
c " (best selected) .. per ton 2164 
¢ [T] Sheet eve TM TM III 99 £164 
c LI] eve ose coe one 97 2164 
d „ (Electrolytic) Bars 15» 2114 
d iT | 99 Sheets eee LL] £158 
d b 90 Wire Rods.. » £180 ; 
d «€ » H.C. Wire.. per lb. 14i 
f Ebonite Rod ese eee eo e 99 8/6 
[T] Bheet oe 8j- 
n German Bilver Wire m 8/- 
h Gutta-percha, fine ... ... =o 14J- 
h lndia-rubber, Para fle M 1 „ 176 R 
à Iron Pig (Cleveland Warrants)... per ton Nom. 
l „ Wire, galv. No. 8, P. O. qual. " £69 
g Lead, English Pig eee eve 20 99 £36 
g Mercury ... ... . e Per bot. £18 to £18 5s. 
e Mica (in original cases) small .. per lb. 6d. to 4/6 
€ vn » T En os "c ; 51 2/8 
n. e " * 
p Phosphor Bronze, plain castings i : 1/6 to ya 
p [T] e roll bars and rods 90 27 to 2/8 
p : „ rolled strip & sheet it 9/5 to 9/9 
d Biliclum Btonze Wire "^ .. per lb. 2I- 
r Steel, Magnet, in bars .. - » 178 
n Tin, Block (English) . . per ton £267 to £268 | 80s. to 50s. dec 
n Wire, Nos. 1 to 16 eee ecc per lb. 
p White Anti friotion Metals . Per ton | £78 to £800 
Quotations supplied by— 
a G. Boor & Oo, f James & Shak " 
c Thos, Bolton & Bons, Lid. f. Edward Till & Co. 
d Frederick Smith & CO. i Bolling & Lowe. ; 
ek. W & Sons, l Richard Johnson & Nephew, LA 
f India- Rubber, Gutte-Percha and n P. Ormiston & Bons. 
Telegraph Works Oo., Ltd. —- ` l 


r W. F. Dernis & Co, 


Electric Vehicles in the U.S.A,—4A summary is given in 
the Electrical World of six papers presented to the Electric 
Vehicle Section of the N.E.L.A. at ite recent Convention 4í 
Pasadena, U.S. A. Further development of electric vehicle 
business is said to depend upon more active co-operation by 
central stations, the establishment of adequate garage facili- 
ties, and the keeping of accurate cost records. A 60-car 
garage is considered to be the minimum on which to establish 
a profitable business. Even then it is difficult to make the 
garage pay by the supply of energy unless supplemented. by 
the sale of accessories, &c. From 15 to 18 miles per day is the 
average delivery mileage where horses are used. The average 
speed of a 2-ton electric truck is 14 to 15 M. P. H. Rural or 
interurban deliveries of long mileage can be dealt with only 
by the petrol or steam vehicle. Electric vehicles are often 
abused in two ways, viz., by attempting to perform long 
mileage at high speed, and by constant neglect of the battery. 
It was shown that the cost per ton: mile for. petrol 
vehicles rose from 5.3 cents in 1915 to 6.75 cents m. 1919, 
whilst the corresponding cost for electric vehicles de- 
creased consistently from 4.74 cents per ton-mile in 1915, to 
4.17 cents in 1919. During the same riod the average cepe 
city per vehicle increased from 3 to 3.27 tans in the case 0 
petrol vehicles and from 1.6 to 2.7 tons in the case of, electric 
vehicles. The above costs include all expenses excépt interest, 
depreciation, insurance, and drivers’ wages. From a large 
mass of operating cost figures it appears that the cos 
operating the electric vehicle, taking all factors into con- 
sideration, is about half the cost of petrol transport for sum! t 
operating conditions. One of the speakers emphasised the fac 
that electric vehicles should be used for all work within teal 
capacity because they are more economical than Pe d 
vehicles, and the latter should be used only for work beyon? 
the capacity of electric trucks. Complete accurate operating 


cost records from large users show that a 5-ton petrol vehicle, - 


operating about 40 miles per day, costs from $5 to $10 per 
day more than a 5-ton electric vehicle doing the game WOFR-” 


Technical Review. | 


—À 
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AUSTRALIA: A CRITICAL MARKET. 


According to H.M. Trade Commissioner 
in Australia, the position regarding United 
States and Japanese competition in the 
Australian Commonwealth has not altered 
greatly during the past 12 months. The state of the dollar 
exchange has naturally had an adverse influence on American 
imports. 

The large increase in American trade has brought a number 
of American firms, new to Australia, and inexperienced in 
overseas trade generally, into close contact with Australian 
firms. The latter in many cases have been dissatisfied with 
American methods, and the bulk of the trade should revert 
to the United Kingdom. 

On the other hand, it is understood that various American 
organisations are making strenuous efforts to promote greater 
eficiency in export. methods. It appears probable that in 
the future American competition will be felt more particularly 
in machinery, small tools, hardware, metals, motor cars, and 
specialities of various kinds. It will be noted that the fore- 
going are particularly the lines of trade in which British 
N are urged to improve their commercial organisa- 

ion. 

The Japanese methods of trade and quality of goods supplied 
have continued to be unsatisfactory. 

As will have been noted from our leading columns recently, 
Japan is making great national efforts to improve her methods 
of manufacture and trading, and it is difficult to forecast the 
result of these efforts combined with the factor of cheap 
labour, though, as we have indicated, finality has not been 
reached in regard to labour, wages, and conditions, It appears 
probable that Japan will lose the bulk of her trade with 
Australia, which was created during the war. 

In view of the circumstance that most of the raw materials 
necessary for manufacture exist in Australia, it is rather the 
competition arising from this factor that will have to be 
reckoned with by British exporters. 

The progress made in the Commonwealth 

Manufacturing in working up its copper production 

Developments. (which totalled 44,500, 000 in value in 1918) 

. is of interest to electrical manufacturers, 
particularly those who have established or contemplate the 
establishment of branch factories there. Works are estab- 
lished within the Commonwealth for the refining of copper 
as follows: At Port Kembla, N.S.W., owned by the Electroly- 
tic Refining and Smelting Co. of Australia, Ltd., with a 
capacity for an output of 44,000 tons of electrolytic and fire- 
refined copper per annum. At Wallaroo, S.A. (Wallaroo and 
Moonta Mining & Smelting Co., Ltd.), with a capacity for 
an output of 9,000 tons of refined copper per annum. At 
Bowen, Q. (Mount Elliott, Ltd.), with a capacity for an output 


Competition 
to be met. 


of 9,000 tons of refined copper per annum. At Lithgow, 


N.S.W. (Mouramba Mines, Ltd.), with a capacity for an 
output of 2,500 tons of refined copper per annum. At Kandos, 
N.S.W., works are being erected for the C.S.A. Mines, which, 
when completed, will have a capacity for an output of 2,500 
tons of electrolytic copper per annum. 

Metal Manufacturers, Ltd., are now manufacturing at Port 
Kembla, N.S.W., high conductivity copper wire, rods, bars, 
and strips. All the usual sections of bar and strip are being 
made as well as special sections including commutator seg- 
ments. Hard and soft-drawn copper wire, and square, hexa- 
gonal, and round rods are preduced in all sizes. Square and 
rectanglar wire of the iriensions of circular wire is made to 


order. Stranding machinery has been installed by the com- 
pany to make hard-drawn bare copper strand of all known 
sizes. Single-and double cotton-covered wires form a regular 
part of the output. The extension of the works to cover a 
wider eld of production is now under consideration. 

With regard to wolfram and molybdenite, the arrangement 


^by during the war the Imperial Government acquired 
the’ Australian output, has now terminated. 

Ixtensive deposits of iron ore and coal are widely distributed 
Wiroughout Australia, but so far only two steel works have 
een established, viz, the Eshbank Iron Works, Lithgow, 


/ N.S.W., and the Broken Hill Proprietary Co., Ltd., at New- 


castle, N.S.W. The Queensland Government has decided to 
proceed with the, erection. of a State steel works at Bowen, 
at a cost of about £3,000,000. 

The Lithgow works were established in 1907. In 1917 the 
output was 45,095 tons of pig iron and 19,067 tons of steel 
ingots. m 

The Broken Hil Proprietary Co., Ltd., is utilising the 

immense deposit of iron ore at the Iron Knob quarries in 
South Australia, which are connected with the seaboard at 
Hlummmock Hill, a distance of about 36 miles, by the company's 
tramway. Extensive limestone works and loading bin at 
Devonport, Tasmania, as well as quarries in New South 
Wales for dolomite, magnesite, &c., are also owned by pe 
company. ' 
. The number of men employed at the steel works, Newcastle, 
18 4,135. The capital expended on plant at Newcastle, Iron 
Knob, and other quarries, &c., to December 31st last, amounted 
to 44.390.054. 

A number of subsidiary industries have either been estab- 


lished or are projected at Newcastle in connection with the 
steel works, including the manufacture of railway tires, axles, 
and other products of a capacity, as regards tires and axles, 
stated to be sufficient to meet the whole requirements of the 
Australian railways; the production of wire for fencing and 
general purposes; the manufacture of galvanised iron and 
black steel sheets; a tinplute works with a capacity of about 
30,000 tons per year; pipe and tube works; the manufacture 
of wire netting; a plate rolling mill for the production of 
ship-building and other plates. | 

Some progress has been made towards the formation of an 
Australian Engineering. Standards Association. Delay has 
occurred pending the formation of the Institution of Engineers 
of Australia, which was formally inaugurated in Sydney in 
October, 1919. It is felt that the Institution, which is repre- 
sentative of engineers throughout Australia, 18 the proper 
body to undertake or be closely identified with the formation 
of the Australian Engineering. Standards Association. 

Our readers will for the greater part be familiar with the 
Australian Association. of British. Manufacturers and their 
represengatives. This Association, formed in 1910, bas during 
the year usefully dealt with a number of important matters 
affecting the interests of British manufacturers and their 
representatives in Australia. The membership has now in- 
creased to 761, consisting of 995 representatives in Australia 
and 466 manufacturers in the United Kingdom. British manu- 


.facturers may be recommended to join this Association. 


The total imports of machinery and other 
Import manufactures of metal in 1918-19 were 
Statistics. £17,000,000 in value, compared with 
£9,698,970 in the previous year, and 
£15,416,548 in 1914-15. 
The 1918-19 imports according to country of origin were:— 
£ Per cent. 


United Kingdom 6,325,224 „ 37.3 


United States 8,509,002 50.1 
Japan 094,980 — ... 3.0 
Other countries 1,687, 8 9.6 


Total 416,995,544 .. 100.0 


Items of interest in the above class, together with countries 
of origin, are shown in the following table :— ; 
United All. 


United 

Articles. Kingdom. States. Japan. countries. 

£ £ £ £ 

Chain blocks and Tra- ; 
velling blocks ... ios 4,999 49,914 15 58,976 
Engines, gas and oil 21,608 106,003 — 141,203 

Dynamo electric s 
machines T. 182,381 307,762 570 500,671 
Rock drills ... 5,152 46,163 — 51,615 
Machine tools 179,471 115,577 23 300,376 


Brass plate and sheet ... 4,639 1,508 11,629 - 17,776 


Copper plate and sheet... 30,765 102,506 1,076 135,819 
Electrical fittings and 

appliances — p 95,113 239, 716 69,717 536,908 
Iron and steel plate and sheets: 

Corrugated galvanised 154,816 654,250 — 809,418 

Not corrugated do. .. 136,353 350,130 — 488,863 

Plain not galvanised ... 174,401 439,500 — 618,970 
Pipes and tubes, wrought 385,984 256.849 — 795.710 
Telephones, &c. ... 3 9411 69,59 — 80,864 
Tinned plates and sheets 2,105,754 20,999 — 2,129,753 
Tools of trade, not being 

machines 8 .. 291,082 488,505 5,962 804,392 


Hyd ro-electrio Development. — Compared with other coun- 
tries, Australia offers little prospect of hydro-electric develop- 
ment. In Victoria and New South Wales various schemes 
are proposed. 

In Tasmania the Hydro-electric Department of.the Tas. 
manian Government continued general extensions and survey 
work, reference to which has been made in these columns 
from time to time. It may be recorded that the present 
capacity of the plant is 18,000 H.P., and that during the year 
1918-19, 32,134,388 units were sold. It is proposed shortly to 
increase the horse power to about 60,000 to 70,000 H.P. The 
current year’s estimates include £558,000 for extensions. This 
amount forms the first instalment of an extension scheme 1n- 
volving a total capital expenditure of £2,500,000, but some 
years will elapse before this is accomplished. Machinery 1s 
already on order to bring the total up to 54,000 H. P., and it is 
anticipated that two more 8,000-H.P. units will have to be 
ordered at an early date. When these latter are installed, 
the capacity of the power station will amount to 70,000 H.r., 
which will be sufficient to provide for the following require- 
ments: 30,000 H. P. for the electrolytic zinc works at Risdon, 
10,000 H.P. for the carbide works at Electrona, 6,000 H. p. for 
Hobart, and 3,000 m.r. for Launceston, leaving a substantial 
margin for use as required. Tenders are at the present time 
being considered for the supply of material and erection of 
another double-circuit transmission line from the Waddamana 
power station to Hobart, while a line is also to be erected for 
delivering power to Launceston. 
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Mr. Butters, the engineer to the Department, is starting 
on a tour of inspection of installations and works in North 
America and Europe. He will be in England in October, 
when it is hoped British manufacturers will be able to impress 
him with the desirability of placing his orders in this country. 

The scheme for the development of the brown coal deposits 
of Victoria has also been deult with in some detail. The 
Commissioners recommend that the Victorian State should 
expend £3,000,000 on the generation of electricity from Mor- 
well brown coal, and that the scheme should be put in hand 
at once. It is proposed that the power house should have 
an initial capacity of 50,000 kw.  Borings have proved the 
existence of about 150,000,000 tons of brown coal within a 
radius of a mile of the proposed power house at Morwell. 

The estimates include: Opening up Morwell Field, £221,000; 
electrical plant and system, £2,516,000; accommodation for 
workers, £150,000; briquetting plant, £30,000; total, £2,917,000. 

The estimated bulk selling price of electric current in the 
metropolitan area of Melbourne is .434d. per unit. 

The Adelaide Electric Supply Co., Ltd., has commenced 
the erection of a new power house on which it contemplates 
spending about £950,000. The station will take some years 
to complete. 3 ' 

The extension which has marked the co-operative move- 
ment amongst Australian farmers may not appear at first 
sight to be of much interest to the electrical traĝe. Yet it 
is of importance by reason of the fact that it is leading to 
the centralisation of the purchase of all agricultural supplies, 
which include a very large number of small petrol or paraflin- 
driven electric power sets for farm use. 
demand for such sets, and any British firms which succeed 
in placing them on the market at prices comparable with 
American quotations will reap a profitable harvest. 


THE ELECTRIFICATION OF BRITISH 
RAILWAYS. 


Jasa week the Electrification of Railways Advisory Commit- 
tee, appointed by the Minister of Transport to inquire into 
railway electrification, issued an important interim report, 
of which an abstract is given below. The committee was 
constituted as follows :— 

Sir Alexander Kennedy (chairman); Sir John A. F. Aspinall, 
consulting mechanical engineer, Ministry of Transport; Mr. 
A. R. Cooper, engineer, Metropolitan District Railway and 
Tube Railways; Sir Philip Dawson; Sir Alexander Gibb, 
Director-General of Civil Engineering, M. of T.; Mr. Charles 
H. Merz; Sir Philip Nash, Director-General of Traffic, M. 
of T.; Mr. Lightly Simpson, chief mechanical engineer, M. of 
T.; Mr. Roger T. Smith, electrical engineer, Great Western 
Railway; Sir John Snell, Chairman of the Electricity Com- 
mission; Sir Henry Thornton, general manager and consulting 
engineer, Great Eastern Railway, representing the railway 
companies. Mr. S. G. Redman, secretary. 

The report was adopted unanimously. 


INTERIM REPORT. 


The committee has held 28 sittings, and bas had before 
it witnesses representing British railways, as well as Mr. Ivan 
Ofverholm, chief electrical engineer to the Swedish State 
Railways, and Col. Huber-Stockar, consulting engineer to 
the Federal State Railways of Switzerland. On the side of 
electrical contractors it has also had as witnesses representa- 
tives of the British Thomson-Houston Co., the English Elec- 
tric Co., and the Metropolitan-Vickers Co., and a written 
communication from the Oerlikon Co. 

The committee sent out in April, to all the chief railway 
companies, a questionnaire relating to the matters covered 
by the terms of reference, and from the replies to this, 
together with those sent in to the questionnaire issued in 
January by the Ministry, and the information given by the 
witnesses, full statistical tables have been prepared and have 
been considered in detail. 

It is very desirable that decisions on certain general points 
should be arrived at as soon as possible; the committee has, 
therefore, confined consideration, in the first instance, to 
points of this nature, and deals only with them in this 
interim report. Further matters are left over for a subsequent 
report. 

The terms of reference under which the committee was 
appointed are as follows :— 

l. Whether any regulations should be made for the pur- 
pose of ensuring that the future electrification of railways 
in this country is carried out to the best advantage in regard 
to interchange of electric locomotives and rolling stock, 
uniformity of equipment, and/or other matters. 

2. If. any such regulations are desirable, what matters 
should be dealt with, and what regulations should be made. 

3. How far it is desirable, if at all, that railways or sections 
of railways already electrified should be altered so that they 
may form parts of a unified svstem. 

In respect of reference 1, the committee considers it de- 
sirable that certain general regulations should. be made for 
observance by the railway companies when electrifving their 
lines. These regulations should be directed specially to ensur- 


There is a big’ 


ing standardisation of those methods and appliances which 
are likely to prove the most satisfactory, but such regulations 
should put no avoidable difficulties in the way of the adoption 
in future of improvements in methods or appliances. 

In respect of reference 2, in view of the desirability of the 
railways which are now contemplating immediate electrifica- 
tion knowing as soon as possible the decision of the Minister 


on certain fundamental matters, the committee recommends 


that regulations should be issued in accordance with the 
following conditions :— 

(i) That in the case of those railways which have not as 
yet electrified any lines, as well as those which at present 
have electrified all or part of their lines on a direct-current 
system, their electrification, or extended electrification as 
the case may be, should be carried out on the direct-current 
system. 

(ii) That the standard pressure of the direct-current system 
at the sub-station busbars shall be 1,500 volts, subject to (a) 
The continuance of any existing 600 volt and/or 1,200 volt 
installations; (b) the adoption of half the standard voltage 
—750 volts—in those cases where advantage would arise from 
the use of this lower pressure; and (c) the adoption of higher 
pressures—limited to a multiple of the standard pressure— 
where suflicient advantage would accrue. 

(iii) That both overhead and rail conductor collection should 
be permitted, as long as the position and general design of 
the conductors and structures are in accordance with recom- 
mendations which will be made in a subsequent report. In 
that report the committee will also suggest the regulations 
required to ensure that locomotives and/or motor coaches 
shall be able, wherever it may be necessary, to run at two 
different voltages, e.g., 600/750 and 1,500 v., and/or with 
either rail or overhead collection. 

(iv) That the generation of current for direct-current lines 
should be alternating 3-phase, at such voltage as may be 
desirable in each case. 

(v) That in the case of existing generating stations supply- 
ing at any frequency between 25 and 50 cycles it is unneces- 
sary to make any change in frequency, but where any one 
such frequency is in general use in a particular electricity 
district, any new power station put down in that district 
for supplying a railway should adopt the frequency which 
has been approved by the Electricity Commissioners or is in 
general use in that district. , 

Alternating current supplied to the sub-stations at a fre- 
quency of 50 cycles can be used for railway purposes without 
any detriment to railway working. ' 

In respect of reference 3, the committee recommends :— 

(i) That the electrical system of working in use on the 
Brighton Co.’s suburban lines need not be changed. 

(ii) That in view of the recent proposals of the Government 
as to grouping of railwáy companies, the question of the 
system on which the L.B. & S. Coast Railway Co.'s proposed 
extensions to the coast should be carried out is now—in the 
event of the Government's proposals being approved by Par- 
liament—one for special consideration from the point of view 
of the requirements of through working and interchange- 
ability of traffic with the other systems forming part of the 
proposed southern group. Subject to these matters receiving 
the fullest consideration, and provided the completion of the 
proposed extension on the present system shows a substantial 
financial advantage, the committee is of opinion that it should 
be allowed. 

The report can be obtained from H.M. Stationery Office, 
Imperial House, Kingsway, W.O. 2, price 3d. net. 


I. E. E. Benevolent Fund.— The report of the Committee 
of Management and the statement of accounts for the year 
1919 were unanimously adopted at the twenty-second annual 
general meeting that was held on May 20th last at the Institu- 
tion of Civil Engineers, Mr. R. T. Smith, president of the 
I.E.E., presiding.  Messrs. Sidney Sharp and J. Attfield, 
F. C. A., were re-elected hon. auditors, and the Committee of 
Management for 1920-21 was appointed as follows: Represent- 
ing the Council: The President (ex-officio), Sir J. Devonshire, 
K.B.E., Col. H. C. Sparks, Messrs. J. Sayers, D. N. Dunlop, 
H. W. Clothier, H. J. Cash. Representing the contributors: 
Sir W. Slingo, Messrs. J. H. Rider, W. B. Esson, and the 
chairman of each Territorial Centre in the United Kingdom. 
The capital account stood on December 31st last at £5,709, 
all of which is invested; the income was £805, and the 
accumulated income amounted to £1,750, of which £1,726 has 
been invested. Among the larger donations received were 
two of .£26 58. from Messrs. Babcock & Wilcox, Ltd., and 
the Twenty-five ’’ Club respectively, and one of £25 from 
Messrs. W. T. Henley’s Telegraph Works Co., Ltd. During 
1919 W applications for assistance were received, and the 
committee made grants in 94 cases as follows: One of £30, 
three of £25, seven of £10, six of £9 15s., one of £9, three 
* £8 158., and three of £7 10s., a total of £291 58. for the 
ear. 

The capital account of the Wilde Benevolent Fund stood 
on December 31st last at £2,557, the whole of which is 
invested, and brings in an annual income of £90. The 
balance standing to the credit of the income aecount on. the 
same date was £7; no grant was made from this fund during 
the year. . 
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THE MUNICIPAL TRAMWAYS ASSOCIATION 
(INCORPORATED.)—IV. 


Repairs and Depreciation in Relation to Capital and 
Revenue. 


By James DALRYMPLE (General Manager of Glasgow 
Corporation Tramways). 


(Abstract.) 


During the past few months I have had ample opportunity 
for studying the financial position of a large number of tram- 
way undertakings which are owned and operated by both 
companies and municipalities. I have invariably found that, 
where the financial position is shaky, the cars and other plant 
are generally very much worn and the track very rocky. 
The reason for this state of affairs, we must assume, is, that 
those tramway authorities have not the necessary funds to 
keep their undertakings in a proper state of repair, and we 
find that there are no funds in the renewal and depreciation 
account. 

Many municipal authorities to-day seem quite prepared to 
give the very highest wages to their employés, but at the 
same time, entirely overlook the fact that their capital, as 
represented by the track and equipment, is rapidly going out 
of existence, and that the time is fast approaching when 
there will be no track and no equipment capable of earning 
revenue either for paying wages or for anything else. 

In operating a tramway undertaking, whatever happens, 
the capital must be maintained, and this can only be done 
by keeping the concern in as complete a state of repair from 
day to day as possible, and, in addition, setting aside from 
year to year whatever amount of depreciation has taken place 
during the previous 12 months. 

I have recently been going carefully into the physical and 
financial condition of many tramway undertakings. The 
position generally is that the revenue has not been sufficient to 
meet the increased wages granted to the staff, and, at the 
same time, enable the undertaking to spend what was re- 
quired on repairs, and it generally follows, when you have 
too little spent in repairs, that you have nothing available 
to meet depreciation and renewal. 

Many tramway undertakings throughout the country are 
in a good state of repair, and have considerable renewal funds: 
I find, however, some undertakings in which renewals are 
being added to capital. I find others where too little is being 
placed to the renewal and depreciation funds, in order that 
a sum may be available for the relief of the rates. I find 
some other undertakings where the plant and equipment 
are being starved to obviate the necessity for an increase in 
rates. I find other undertakings where the renewal fund 
has been actually depleted in order to relieve the rates. 

In all the instances above referred to, the tramway capital 
is being tampered with in order to meet the current adminis- 
trative expenses of the municipality. 

The two largest items under the heading repairs and main- 
tenance are, of course, track and rolling stock. The renewal 
of the track, which on a congested system occurs very fre- 
quently, is giving many of us much concern. Hitherto we 
have been reckoning on an average cost of about £4,000 per 
mile of single track, whereas the actual renewal is coming 
out at nearer £10,000. This increased cost has to be met 
in some way, and I would put in a very strong plea 
for the maintenance of our capital; this can. only be done 
by keeping our system in thorough repair, and by setting 
aside ample funds to meet renewals. 

A number of municipal tramway systems are, and have 
always been, in a hopeless position financially, and will likely 
remain a charge on the rates, but I think it is generally 
agreed that the tramway passenger: should pay for his ride. 

e revenue from fares should, therefore, be sufficient not 
only to meet all running expenses and keep the plant in good 
working order, but also to meet all charges for interest and 
1 fund, and to provide a fund to maintain the nnder- 

ing. 


— —— — d. — — 


Repairs and Depreciation in Relation to Capital and 
Revenue. 


By R. L. HonsriE,.D (General Manager, Cardiff Corporation 
Tramways.) 


(Abstract.) 


A SINKING fund is established for the purpose of redeeming 
debt within the period of time prescribed by the sanctioning 
authority, and by its means we may say that municipal pro- 
perty is obtained. It may well be named the Property 
acquisition fund.” 

A depreciation fund is established for the purpose of restor- 
ing property, and may be called the ‘ Property restoration 
und. 


Now, so far as tramways are concerned, if the last-named 
fund is abolished, we must be prepared to acquiesce in per- 
petual indebtedness, for it is obvious that we should not have 
an undertaking debt-free at any time. The distinction between 
these funds, therefore, is not one in name only, it is one of 
principle. | 


Provision for debt-redemption only, within the assumed 
useful life of the asset, is not prudently sufficient. There is a 
gradual wasting of the asset due to wear and tear, which 
cannot be met by current repairs charged to revenue annually, 
and it has been the experience of most tramway authorities 
that, for certain portions of the plant, and in particular per- 
manent way, the loan period has not, in the past, been fixed 
well within the actual life of the asset. Let it be clearly 
understood that a sinking fund is not also a depreciation fund. 
It is therefore not only desirable, but of the utmost import- 
ance, that proper provision should be made to meet future 
necessities, as well as contingencies. 

It should stand definitely and continually related to the 
revenue account. The declaration of so much profit " with- 
out any provision for renewals is somewhat misleading. For 
wasting assets, that cannot be restored yearly, some provision 
should be made in the net revenue account, and no balance 
zarpius should be treated as profit until that has been 

one. 

Alternatively, and by way of a minimum requirement, pro- 
vision should be made annually, and accumulated, for 
obsolescence. 

No prudent undertaking should absorb annually every avail- 
able £, without paying due regard to the demand which future 
years wil almost certainly bring with them. The hand-to- 
mouth policy is fraught with possible grave consequences. 
Therefore I put in a plea for sound finance, and the constant 
Strengthening of our resources. 

It is not equitable that next year's passengers should be 
called upon to pay part of the fare of to-day's passengers, to 
the extent of the diminished value of the asset for which no 
provision is made this year. 

Present-day conditions serve to emphasise, most strongly, 
the wisdom of those authorities who have in the past, 
prudently made provision for renewals, and it is clear that 
with the altered values as we find them to-day, the provision 
which was thought to be necessary in pre-war days, must be 
considerably augmented to-day. The County Borough of 
Walsall, with which the writer was until recently connected, 
accumulated a renewals fund which, in 1918, had reached its 
statutory limit. In 1919, in view of the increase in costs of 
material and labour which apparently are to remain more or 
less permanent, I advised it to seek authority to increase the 
maximum, and the local Legislation Committee granteg a 
clause making the maximum two-fifths instead of one-fifth. 
When I took up my duties in Cardiff, I was pleased to observe 
that the Tramways Committee had accumulated funds for this 
purpose to the extent of £182,690. 

It may be interesting to observe here that the Orders under 
the Act of 1920 for Increased Fares require that The Cor- 
poration shall make reasonable provision for the proper repair 
and renewal of the undertaking." 

With some authorities a tendency is springing up to borrow 
for renewals, which has the undesirable effect of keeping the 
maximum of debt alive. This tendency should, in my opinion, 
be discouraged. | 

To the extent to which we abandon prudent methods of 
financing tramway undertakings, to that extent sball we inflict 
injury upon the stability and strength of the credit of local 
authorities, which has been achieved through years of com- 
munn thrift, and cultivated zealously by those who have pre- 
ceded us. 


\ 
DISCUSSION ON THE FOREGOING PAPERS. 


Ald. Fenton (Sheffield) said that in Sheffield it was held 
that those who found the credit should have some return 
for it. He protested against the injustice of requiring tram- 
ways to repair the paving which was so severely worn by 
the heavy motor traffic—but not by the tramcars. The charges 
for the maintenance of track should be put on the right 
shoulders. 

Ald. Partin (Bradford) said that where the track had out- 
lasted the life of the loan, there was no reason why they 
should not borrow for renewal. A claim should be made 
on the Road Board for a fair share of the funds derived 
from taxation to make good the damage done to the roadbeds 
by heavy traffic. 

Mr. H. P. Stokes (Plymouth) said that when the Tramway 
Committee at Plymouth, which maintained practically the 
whole roadway, put motor 'buses in operation, it was called 
upon by the Highways Committee to pay lid. a bus mile. 
A protest should be lodged before the new motor transport 
legislation was carried out. When an undertaking had paid 
off a loan, it was entitled to raise new capital—otherwise the 
present-day ratepayers would pay for the future, which was 
unfair. 

Mr. W. Murray (Walthamstow) also asked why the present 
generation should provide a debt-free system for the next. 
Many items, such as land and buildings, bridges, and street 
widenings, would remain as good as ever for long years to 
come, and would in themselves constitute a fine legacy to 
our successors, even if the permanent way and rolling-stock 
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should perish. Cars that had been running 15 years in 
Walthamstow had been rebuilt, and were better than before. 


Mr. J. M. McELnov (Manchester) said Parliament had laid 


it down that out of revenue they must pay expenses, interest, 
and sinking fund, after which they may provide a re- 
newals fund. To provide for renewals out of revenue would 
in future be a very grave problem; they would have to 
reborrow to make good wasting assets. is 

Mr. C. Furness (Blackpool) said he had to renew the whole 

track at a cost of £250,000. "Three-quarters of the debt had 

been redeemed, and they would reborrow to that extent. 
Tramway managers. were generally agreed on this subject, 
but unfortunately committees were persuaded to hand over 
a surplus to the rates.“ The word “ profit" should not be 
used; they ought to set aside for renewals before showing 
any profit, even 1f it involved a deficit. 

Clr.. West (Walthamstow) suggested that for the purpose 
of renewals the repayment of capital should be deferred for 
a few years. 

Mr. J. B. IIAMNTON (Leeds) said the whole financial basis 
of municipal work depended upon the repayment of loans 
in stated periods. Thanks to their honourable observance 
of this rule, municipalities were able to borrow more cheaply 
than even the Government. They should be relieved of all 
unfair impediments to the provision of cheap transport. 

Mr. HomsriELD, in reply, said the essence of the papers 
was a plea for sound finance. 

Mr. Beckerr, replying for Mr. Dalrymple, remarked that 
their ancestors had done a great deal for them, and they 


should carry on the good work for the benefit of their 
successors. 


The Future of Capital Expenditure. "T 
By R. Sruant Jenn (General Manager, Edinburgh Corpora- 
"n tion Tramways.) 
(Abstract.) 


THE cost of some commodities required for the operation of a 
tramway system is only 100 per cent. up, but the costs of 
umterials for the construction of permanent way and new 
cars 18 considerably higher. The pre-war cost of permanent 
way construction may be put at £12,000 per mile of double 
track; at the present time the cost is in the neighbourhood of 


£40,000 per mile of double track, this being over 230 per cent. 


increase. With regard to rolling stock, in pre-war days single- 
truck top-covered cars with the latest electrical and mechanical 
equipment could be obtained for £900 each. To-day these 
cars will cost approximately £2,800, or over 200 per cent. in- 
a@rease. I have recently had to provide top covers for the 
Edinburgh cable cars, which are at present costing £550 each. 
These could have been obtained in 1914 for £120 each, and 
there appears to be no immediate prospect of the costs coming 
down for this class of work. The same abnormal increase 
applies to the construction of new buildings and to the pro- 
vision of new plant, so that in this respect capital expenditure 
on new equipment or on new lines is very severely handi- 
capped. 

Capital expenditure requires new money, and money at 
present is only obtained at a high rate of interest. Pre-war 
money could be obtained at 3 per cent.; now, even with the 
best security, such as the large municipalities can give, 6 per 
cent. is required, 

The present price of the 1929-47 5 per cent. Government 
loan stands at £55 per cent. At that price it will yield a 
dividend of £5 19s. per cent. per annum, and if the redemp- 
tion is added, £6 58. It is not clear that even now the peak 
price of money lias been reached. 

In considering this question we are therefore faced with the 
fact that new works require approximately 250 per cent. more 
capital for the same work, and that the rate of interest re- 
quired is 100 per cent. up. 

The question of new capital expenditure would solve itself 
if the revenue could be made to increase in the same ratio as 
the working expenses. 

Most of the transport undertakings have been slow in raising 
the fares. The process of increasing the cost of travel must 
necessatily be slow and gradual, otherwise passengers will 
cease to ride or will ride less frequently. If the fares are 
raised gradually it will not be felt so much by the public; and 
the decrease in passengers carried—which is so noticeable all 
over the country—will be but a temporary state. 

It is an extraordinary phase of the present public attitude 
that persons will willingly pay 100 to 200 per cent. for most 
commodities, but will not pay 100 per cent. increase on the 
car fares. In the course of time, I believe, the public will 
get over this, and will realise that the distance which can 
now be given for transport is only half what could be given 
in pre-war days. When this state is reached the financial 
position of the tramways will improve and the outlook for 
tramway capital expenditure will be more encouraging. 

‘There is a preat field for the motor "bus, which can deal 
with extensions and new routes without any relatively great 
capital expenditure. In the case of unprofitable tramway 
routes, when the question of the renewal of the permanent 
way has to be considered, many such routes will be worked 
bv motor “buses or other railless vehicles. 

Tn considering the question of the form of traction to be 
adopted in Edinburgh, the problem is not substantially differ- 
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ent from those of electric undertakings which have in the near 
future to face extensive renewals of their permanent way. 
If electrification is carried out, tlie cost will be £695,700, com- 
pared with £1,677,600, for a new system. The cost of a new 
system would work out at 4.547d. per mile as against 2.672d. 
per bus mile for a similar number of ‘buses costing £456,640— 
the mileage being the same in each case—viz., 5, 759,520. In 
these figures similar amounts are provided for plant and build- 
ings. e ’bus has a considerable advantage in capital expen- 
diture over the figures for a complete new electric system, even 
providing for the same total seating capacity 55 On 
the other hand, the working expenses of the bus are higher 
than those of the electric car. l : 

When suburban routes are considered, or routes which have 
not a heavy traffic, the cost of capital expenditure for electric 
cars becomes prohibitive. It is in these circumstances that 
the motor bus will become the cheaper vehicle to operate. 
The total cost of capital expenditure depends upon the fre- 
quency of the bus service. The bus may be made to pay 
where the service is infrequent, the only condition being that 
the vehicle will require to be fairly well filled with passengers. 

Future extensions and new routes will probably take the 
form of motor ‘buses, or other vehicles not dependent on a 
costly permanent way. New transport will be provided and 
faster vehicles will be used and development will be quick. The 
'bus should be used. where the tramway cannot be used, and 
the one vehicle made supplementary to the other; I do not 
think that they need be competitive. oe 

In Edinburgh the intention is to run all the extensions with 
‘buses, and instead of spending new capital on a tramway 
where the traffic is not sufficiently heavy to pay the high 
capital charges, motor 'buses are to be run. Only the future 
can tell at what point it will pay to lay tramway rails. | 


DISCUSSION. 


Mr. J. M. McEtroy (Manchester), referring to the author's 
comparative figures, pointed out that while the capital. cost 
of the 'buses was lower for the same number of vehicles, the 
working costs would be doubled owing to the greater number 
of 'buses required. ME 

Ald. Paitin (Bradford) said they must be cautious in incur- 
ring capital expenditure. No outlay should be permitted 
which did not help the tramways to be productive—not for 
road-widening, &c. l , 

Mr. R. H. Wiexinson (Bradford) said the working ex- 
penses of the bus were higher than those of the tramcar, 
and the latter were higher than those of the railless car; 
why, then, should they prefer motor ‘buses to railless trolley 
cars? A railless car to carry 50 people was about to be put 
on the road; it was being built in Birmingham for. him. 

Mr. E. S. Rayner (Hull) said the comparative figures were 
misleading unless accompanied by the number of car-miles 
run per mile of track. With regard to motor ‘buses, the 
most unsatisfactory feature was the varying price of fuel. 
A 50 per cent. increase in cost of coal had less effect on the 
working costs of electric traction than a 50 per cent. increase 
in cost of petrol. He agreed with Mr, Wilkinson as to the 
advantages of the railless car. 

Mr. ©. Furness (Blackpool) criticised the comparative 
figures, and suggested that the loan period for the tramcar 
was at least double that for the 'bus. | 

Mr. J. B. HAMILTON (Leeds) pointed out that Mr. Pilcher's 
figures explicitly related only to capital costs. If a larger 
railless vehicle could be got, it would have & very good chance 
in competition with the 'bus and tramcar, and would serve 
the purpose of extensions of the tramways. They should 
think about using open construction in the country; it would 
be possible to give rail transport in many cases at 30 per 
cent. of the cost of a street tramway, together with a speed 
of 90 M.P.H., against 8 or 10, and lower maintenance costs. 
Speed was the pressing need of the day, to reduce the time 
of transit; if a journey took over 12 or 15 minutes, a workman 
could not travel more than twice a day. 

In reply, Mr. PILCHER said that on some routes in Edin- 
burgh cars could not possibly be run, but 'buses were being 
run on them successfully. Railless traction was not extending 
as had been expected ten years ago; the use of fixed wires 
deprived it of mobility, which was an asset of the motor 
'bus. There was hardly an electric tramway system in the 
country where the 'bus would not prove useful. It was 
interesting to note that when the Edinburgh Council talked 
of stopping the tramcars on some routes, the Highways 
Committee at once wanted to know who was going to main- 
tain the roadways. The loan periods were for the tramways 
30 vears, for the ’buses eight years. In future, a longer period 
would have to elapse before rails could be laid along a new 
route. 


Electrical Treatment for Tooth Diseases. — In the 
ordinary treatment of pyorrhœa, one of the commonest diseases 
of the teeth, antiseptics are taken into the mouth, but they 
only reach the surface of the gums. A new treatment for 
the disease was recently demonstrated to a Daily Mail repre- 
sentative by Mr. W. Howell, a medical electrician of London, 
which consists in the use of a powerful antiseptic which is 
forced deep into the gums by an electric current, thus reaching 
the microbes more easily and destroying them more effectually. 


— 
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THE QUBENSTON-CHIPPAWA DEVBLOPMENT. 


In the September issue of the Journal. of the Engineering 
Institute of Canada, a number of engineers in the service of 
the Hydro-electric Commission of Ontario presented papers 
bearing upon various aspects of the work being carried out 
by the Commission at Queenston. During the war the needs 
of factories engaged upon the production of munitions and 
other war matériel became so great that an. acute power 
shortage was felt. As there seemed every prospect of the 
conflict lasting for at least four or five years, in 1917 the 
Commission decided to commence this immense undertaking, 
estimating that by 1921 200,000 H. p. would be available from 
this source. Fortunately the war concluded before the under- 
taking was completed, but the enormously increased peace 
demands made the completion of the work essential. Although 
the first part of the undertaking will consist of units having 
a total of 250,000 H. ., everything is being planned with a 
view to an ultimate capacity of 500,000 H. p. e main point 
for ‘consideration in choosing the. site of this development was 
the utilisation of as much of the 327 ft. difference in level 
between Lakes Erie and Ontario as was consistent with general 
economic working. Several schemes had previously been for- 
mulated, the most practicable of which was the Jordan-Erie 
scheme, which necessitated the cutting of a canal 2 miles 
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Fic. 1.—SectionaL View or Power STATION. 


long, and which also involved a number of other features 
open to serious objection. In the present project the intake 
is at the mouth of the Welland river above Niagara Falls. 
From this point the improved channel of the. Welland river 
is utilised for a distance of 44 miles, and a canal 83 miles 
in length then conveys the water to the power house at 
Queenston on the Niagara river. In this way a total head of 
305 ft. is obtained, as shown in fig. 1, which is a section 
through the screen house, penstocks, and power house. The 
initial plant is to consist of five turbines, each of 50,000 E. p. 
rated capacity. These will be of the vertical, spiral case, 
single runner Francis type, operating at a speed of 1871 R. p. M. 
The guaranteed maximum efficiency is 90 per cent., but it is 
probable, in view of recent experience, that this figure will 
be exceeded. The inlet diameter of the scroll case is 
10 ft., and the diameter of the runner at the inlet 
10 ft. 5 in. An open space has been left in the 
power house foundations below the runner so that by 
removing a section of the draft tube the runner can 
be taken out from below, thus obviating the. necessity of 
dismantling the generator when it is required to renew the 
runner. The runner is designed for a capacity of 61,000 H. p., 
and is '' gated back to a maximum capacity of 55,000 H. p. 
The reason for this is that the turbines, which will normally 
operate at.or near full rated load, will operate, therefore, 
at their maximum efficiency also. Special taps have been 
provided in the crown plate, and from the annular spaces 
round the discharge side of the runner, to which gauges can 
be attached to keep a record of the varying pressures at 
these. several points. This will furnish an -indication of the 
wearing away of the runner seal and show when renewals 
of seal rings are necessury. Connections from these chambers 
to the scroll case and draft tube will allow readjustment of 
the downward thrust when required. The runners and spiral 
casings are of cast steel tested at a pressure of 960 lb. per 
sd. in. TET ME : ds 
Mr. Edgar T. J. Brandon, A. M. E. I. C., contributed the 


following information to the Journal regarding the electrical 
equipment of the station :— | 

A novel feature of the generating room is that the main 
floor is level with the top of the generator frame. Space 
between this floor and the floor at the bottom of the generator 
is utilised. for cooling air, power leads, and piping. The 
generating room is approximately 60 ft. wide by 60 ft. high, 
the. units being spaced at 50 ft. centres. The space devoted 
to transformers and low and high voltage switching is ap- 
proximately. 90 ft. wide by 100 ft. high, the equipment 
belonging to each generating unit occupying a length cor- 
responding to the 50 ft. taken by the generator. 

The electrical plant consists of 45,000 K. v. A., 12,000 volt, 
25 cycle, 1874 R.P.M., vertical shaft generators with thrust 
bearings and direct-connected exciters. The thrust bearings 
to be used are designed to carry a load of about one million 
pounds. Five. such units have already been contracted for. 
About 100,000 cubic feet of air per minute will be required 
to cool the generators at full load. The air system is com- 
pletely enclosed so that the cooling medium can be taken 
rom and discharged to the outside air without mixing with 
the air inside the station. It is interesting to note that the 
weight of air passing through the generator every three 
hours equals the complete weight of the generator itself. 

In the present installation there will be fifteen 15,000 K. v. A., 
25 cycle, single-phase transformers which will be used for 
transforming from the generator voltage of 19,000 to a nominal 
voltage of 110,000. Taps are, however, provided in the high- 
voltage windings to permit operation at 132,000 volts. 

Provision is being made for operation on the “unit” 
system, that is, the generator, bank of transformers and 
transmission line will be considered as a unit, and have the 
same capacity, so that in case of emergency a unit may be 
operated to full capacity without utilising either the high 
or low-voltage busbars. Provision will also be made so that 
units may be operated in parallel on either the high or low 
voltage bus, current-limiting reactors being provided between 
generators at 12,000 volts. With 8 units paralleled without 
current-limiting reactors it would be possible to obtain about 
2,800,000 K. v. A. in a fault. Such a condition with busbars at 
24-inch centres would impose mechanical forces tending to 
separate the bars of the order of one and one-quarter tons 
per lineal foot. However, oil switches have not been developed 
as yet which will rupture such large amounts of energy, 


and it is not intended that the units shall be operated all 
tied together without reactors. The two limits of operation 


are operating the units entirely separated and with 8 units 
paralleled ‘as above. The former imposes a possible short 
circuit k. v. A. of probably 360,000 and 930,000 on the low and 
high voltage circuits respectively, while the corresponding 
short-circuit k. v. A. for the latter are 2,800,000 and 1.800.000. 
. The generators are being supplied by the Canadian West- 
inghouse Co., Ltd., of Hamilton, Ontario, and the contract 
date for the completion of the first unit ready- for operation 
is February Ist, 1921. ' 


ELECTRIC STEELS. 


By O. G. CARLISLE. 


(Abstract of paper read before the Autumn Meeting of the 
TRON AND STEEL INSTITUTE at Cardiff.) 


TRE electric furnace owes its popularity largely to the war 
and to the ease with which it dealt with immense quantities 
of turnings, rather than to any real conversion on the part 
of steel manufacturers (with some notable exceptions) in their 
opinion as to its merits. Electric furnacemen became very 
serious contributors to the output of steel of the best quality 
for war purposes. od 
The history of steel-making during the last thirty years 
could be written in terms of a struggle to keep sulphur and 
phosphorus down. The electric basic-lined furnace has made 


it possible to obtain steel containing 0.02 per cent. sulphur, 


and sometimes, as in the case of some of the alloy steels, 
0.01 per cent. Practically no information is available as to 
the composition of electric furnace slags and the accompany- 
ing metal, from the point of view of the sulphur and phos- 
phorus contained. The author gives particulars of samples 
taken and analysed by himself. 

Size of furnace evidently has an important effect on the 
elimination of sulphur. This is due mainly to the fact that 
the oxidising slag can be raked off with greater minuteness 
in the small size of furnace, but it is also due to a larger 
slag area in proportion to weight of bath. Phosphorus can- 
not be reduced in like degree, due to some extent to the 
greater care needed in adding ore, as the cutting action on 
the banks is slightly greater owing to the greater length 
of slag line per unit weight of metal. | 

It is the ability and art of the furnaceman in controlling 
his slags so as to obtain liquidity and correct thickness over 
the whole area of the bath throughout the charge, and more 
especially during the refining period. that determines whether 
sound metal is produced or not. In no other steel process 
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. does the slag play such a vital part, or call for such wariness 
from the furnaceman. Five or ten minutes' neglect of the 
slag, and the metal often will be converted from sound to 
unsound material, as it becomes uncovered owing to the slag 
losing fusibility. The interplay between current and reagent, 
and whether to increase or reduce the am e of the first, 
or which of several materials composing a slag- 
any contingency arising, become matters of intuition on the 
part of the operator, as well as calling on all his resources. 
What is required is the amount of confidence to be placed 
in the final product—the steel itself, and particulars of tests 
of electric steels made to Air Board specifications are 
given to show that the electric furnace is capable of making 
excellent nickel-chrome steels. It can be claimed from experi- 
ence that nickel-chrome steels, during any given period (say, 
several months), and on an equal number of test-pieces and 
samples for inspection, will give a larger percentage of success 
than Siemens steels of the same composition. This is the 


test of time which any new process is called upon to meet. : 


The torsion tests are particularly interesting. To obtain three 
revolutions of twist with a tensile strength of 67 tons, denotes 
density and sound material. 


A practical application of this steel was made over two 


years ago when the demand for high-quality tungsten steel 
aero-engine exhaust valves was at its maximum; stamping 
dies, made from this nickel-chrome steel and used for embos- 
sing the valve, were watched. A pair of dies, used alternately, 
stamped 24,000 valves without requiring machining, and as 
the dies are still in use, it 18 estimated that 60,000 to 70,000 
valves must have been stamped in them, with only a few 
machinings to resurface the dies. 

With gas furnace heating of samples, the electric steel 
remains sound with 200 tons pressure, whereas the crucible 
steel crushes with loads of 190 and 199 tons respectively; the 
mean yield point of the crucible steel is 105 tons, of the 
electric, 112.5 tons. 

The problem of die steels is very complex, as the pur- 
poses for which they are required are multitudinous, but the 
author shows that wear, shock, compression, and rigidity of 
shape, have all been satisfied by using electric steels of various 
qualities. 

The cutting power of electric steels is next examined, but 
the factors and processes involved are so many that it is 
exceedingly difficult sometimes to form a judgment. As 
cutting involves another steel to be cut, and since this may 
be far from homogeneous, durability testing cannot be re- 
garded in the same manner as tensile testing. It only re- 
quires one hard spot in the path of the tool under test to 
vitiate the result, by destroying & good tool nose, which would 
otherwise have had a long life. In a series of tests four tools 
(two crucible and two electric), 16 to 18 per cent. tungsten 


type, were made from four separate bars, and a research 


was carried out to find the relation of cutting speed to en- 
durance. The author was not satisfied with the ordinary 
test that manufacturers usually adopted, of running at high 
speeds. He wanted to find out what happened at speeds 
lower than these, but yet well over ordinary shop practice, and 
particularly to determine the highest speed at which the 
curve would flatten out, i.e., give a very long life. The electric 
steel tool gave the most satisfactory curve, and by dropping 
the speed from 55 to 45 ft. only, the life was increased from 
83 minutes to 1454 minutes. 

Tests show that the electric steel survives the ordeal of 
drilling 200 holes of 2 in. in depth, leaving a tool still capable 
from all appearance of doing considerably more work, whereas 
the author has never yet obtained a crucible-steel drill which 
will do the same. 

Dealing with the demand for an improved aero-engine 
exbaust-valve steel, the author submitted to Dr. Aitchison 
some samples which he anticipated might combine the advan- 
tages of the high tungsten quality with regard to strength 
at high temperatures, and also approach the low corrodibility 
of the high chromium steels. The following is an extract 
from his report :— 

The steel was tested in tension at temperatures of 700, 
800, and 900 deg. C., and gave the following results: 19, 
10.27, and 11.15 tons per sq. in. ultimate strength. The 
mechanical properties of the new steel in the cold are very 
similar to those of the high tungsten steels. As regards 
corrosion and scaling, the new steel is rather better than 
the tungsten steel, but inferior to the high chromium steel. 

This steel appears to show, in a comparatively marked 
manner, the increase of strength which occurs in both the 
tungsten and the chromium steels at temperatures higher 
than 800 (followed, of course, finally, by a fall in strength).”’ 
This steel was made in the electric furnace. 

From costs got out some time ago, when conditions were 
much steadier than in these days. the author formed the 
opinion that a 15-20 ton electric furnace would produce as 
cheaply as a 50-ton acid Siemens furnace. The question of 
cost must never. however, be allowed to take first position 
in the steel-maker's mind; there is no compromising in 
steel-making—a. good heat. even though it may have cost 
5 or 10 per cent. or even more over the second best. will have 
proved the cheaper bv the time the steel reaches bar form. 
Too many technologists are engaged in investigating com- 
plaints of bad steel: they would be better engaged in making 
good steel. 


Nothing has been said about the adaptability of the electric 


to add in: 


furnace for making alloys which approach steel for strength, 
but have some other distinct property, such as electrical 
resistivity or non-corrodibility, &c., but these offer no difficulty 
which the furnacemen cannot solve, and are very often simpler 
to deal with than steel. It is certainly not advisable to apply 
crucible methods and receipts when making any mixture of 
tt^ high-melting-point metals; no amount of killing agents 
silicon, manganese, aluminium, magnesium, titanium—can 
take the place of a reducing slag under control. With a 
correct slag, killing agents are not necessary. Steel can 
be made sound in the electric furnace, heat after heat, no 
aluminium whatever being required, while an incorrect slag 
and its consequences cannot be remedied bv adding aluminium 
to the ladles. This is a distinction peculiar to the electric 
furnace. 

For making steel castings this process has been tried for 
some considerable time with results which have more than 
satisfied the foundrymen. The possibilities of the electric 
furnace are by no means fully explored, but it is clearly 
shown in the paper that it is a very flexible tool. The type 
of men available to obtain the best from it constitutes the 
real problem. The steels described were all made in Messrs. 
J. Beardshaw & Son, Ltd.'s, electric furnace. 


THE NEW YORK CENTRAL WIRELESS 
STATION. 


AT first sight it would appear that little remained to be 
accomplished in wireless development of a revolutionary 
character. Yet once again & new departure, so far at least 
as aerial construction is concerned, is disclosed. As has already 
been announced in our columns, the Radio Corporation of 
America is about to commence the construction, on the north 
shore of long Island, near New York. of a '' super-powered "' 
wireless station that will be capable of simultaneously sending 
to and receiving messages from five nations of other con- 
tinents. 

The steel aerial towers of the ‘‘ New York Radio Central 
Station," as it is to be called, will cover a 6.400-acre tract 
of land, comprising an area of nearly 10 sq. miles lying east 
of Port Jefferson, with a long frontage on Long Island Sound. 
The preliminary engineering studies have been completed, and 
contracts for the construction materials are being let. Ac- 
cording to the T. ¢ T. Age, from which the following informa- 
tion concerning the station is abstracted, five complete 
transmitters, each one a duplex unit with a corresponding 


Fic. 1.— Tur New York CENTRAL WIRELESS STATION. 


receiver located near by, are to be installed. All five trans- 
mitters and the five receivers will operate simultaneously and 
continuously during day and night. 

As will be seen from fig. 1, the aerial construction is wholly 
a new departure. From the central power house six spans of 
aerial wire will radiate in a star-pattern to a distance of over 
a mile from the centre. The antenna wires will be carried 
on self-supporting steel towers, each 400 ft. high, with the 
wires suspended at the top between 150-ft. cross arms. Each 
of the six antenne will have 12 towers. forming. so to speak, 
the spokes of a wheel fashioned out of 72 towers. Five of the 
antenne spokes will be for regular service, while the sixth 
is to be reserved for emergency operation. 

The svstem and plant to be installed for each of the five 
units will be the same as that at present used in the Cor- 
poration's New Brunswick (N.J.) station, from which in 
experimental tests successful conversation has been carried on 
by means of the wireless telephone over distances of 9.500 
miles. The generation of the required energy will be effected 
by high-frequency, continuous-wave Alexanderson alternators, 
which will permit high-speed signalling. Mr. Alexanderson 
is chief engineer of the Corporation. and his 200-kw. machine 
installed at the New Brunswick station has proved itself 


ä 943 — — —— EA 
vol. 87. No. 2,237, Ocroszr 8, 1920.) THE ELECTRICAL REVIEW. 479 


————— ————— ——————————————————í———————————————————————————A—X"————————sms 


reliable." In the new station there will be two 200-KW. 
machines for each transmitting station, that is to say, ten in 
all, aggregating 2,000 Kw., or 3,000 H. P. 

Mr. E. J. Nally, president of the Corporation, emphasises 
another refinement that is to be incorporated in the new 
station. We will utilise what is termed a multiple-tuned 
antenna, which,” he explains, ‘‘ materially reduces the waste- 
ful electrical resistance of the long, low, flat-top aerials for- 
merly used. A large saving in power is thus effected; in fact, 
we obtain with this form of antenna the same effect at a 
given distance with 200 Kw. input, as would be obtained from 
the old type of antenna with 1,200 kw. input. The new type 
of antenna is the equivalent of six independent radiators, all 
operating in unison at the same wave length, and for the 
whole station with its five antenne units, the power required 
will be less than 90 per cent. of that formerly necessary. 
We may, in many cases, utilise but one-half of a single spoke 
of the so-called antenna wheel system for communication 
service to a certain point. The station will thus ultimately 
permit simultaneous transmission to a maximum number o! 
en pon which would double the facilities originally 
planned.”’ 

The receiving aerials are of a new type, too; they will 
operate with the Weagant system of static elimination, 
which, by a combination of opposed electrical circuits, nullifies 
the effects of atmospheric electricity. We disregard precedent 
again in locating our receiving units only 18 miles from the 
multiplex transmitting equipment, instead of establishing a 
transmitter and receiver in one locality and restricting the 
service to one destination.“ 

The arrangements for distant control of the new station 
follow the same policy of concentration. All messages will 
ultimately be dispatched and received, together with the Mar- 
conigrams at present being handled, from the Corporation’s 
public 1 office in Broad Street, New York City. 

Many details of technical interest and engineering import- 
ance are embraced in the specifications for the new station, 
which have been prepared by the combined personnel of the 
Corporation and the American General Electric Co. 


—_————— 


THE WORLD'S SUPPLY OF ENERGY. 


IN a paper recently presented to the Franklin Institute, 
U.S.A., on the occasion of his reception of the Franklin 
Medal in recognition of his contributions to the theory of 
physical science, Prof. S. A. Arrhenius, of the Nobel Institute, 
Stockholm, dealt with the problem of the world's supply of 
energy. What follows is an abstract of the paper as published 
in the Journal of the Franklin Institute :— 

The demand for fossil coal has increased very rapidly 
about doubling every ten years during the last century, an 
is now some 1,200 millions of metric tons per year. The 
quantity of fossil coal down to a depth of 1,800 metres would 
suffice for 6,000 years, at the present rate of consumption, if 
it were all recoverable, but this is not possible. It is, there- 
fore, necessary to reduce the indicated time considerably, 
probably to 1,500 years. | | 

Of the different countries the United States, in the matter 
of coal, has the best position, as it has in the matter of other 
natural resources. The coal treasures there will probably 
suffice for about two thousand years. The worst situation 
among the great coal-producing countries is that of England, 
where the coal will be exhausted within a little less than 
two hundred years. Germany will be able to meet its de- 
mands during a little more than a thousand years. This 
time is very short, and it 1s clear that we must soon ration 
our coal, and substitute as far as possible for fossil fuel other 
sources of energy. 

The world's yearly production of mineral oils represents 
not quite 3 per cent. of the energy contained in the yearly 
production of coal. Petroleum ought, therefore, to be re- 
served for better purposes, e.g., production of light and lubri- 
cants. Further, the recent failure of many oil fields indicates 
that we must economise this valuable material. If we con- 
sider the present fields of the United States, at the present 
rate of exploitation petroleum will be exhausted by about 
1935. There are very rich new oil fields in the world which 
are stil not used, or only in a small degree, e.g., in Mexico, 
Mesopotamia, and Turkestan, but certainly they will not last 
as long as the coal fields, even if the production of this fuel 
is restricted to but 3 per cent. of the simultaneous production 
of the latter. 

Still much less is the hope that sources of natural gas may 
deliver more than a small fraction of the fuel value of the 
oil fields. Even peat, although an important fuel, can by no 
means compete with coal; for instance, in the United States 
the available peat is less than one-half of 1 per cent. of the 
estimated coal. Probably the relative value of the European 
peat bogs is about the same as compared with the European 
coal fields. For heating purposes petroleum and peat cannot 
play an important róle as compared with coal. 

According io an estimate of Engler. the energy which might 
be economically taken from waterfalls amounts to about 60 
per cent. of the energy of the present output of coal. But 
many waterfalls are located in inaccessible parts of the world, 
where no industry is likely to be developed for a long time, 


so it seems wise to reduce the figure of Engler about 50 per 
cent. If this is done, there is little hope that white coal 
will be able to replace black, except in a small degree. 
For heating purposes water power will probably not be used 
to a noteworthy degree, because used directly for the produc- 
tion of mechanical or electrical energy it is at least three 
times as valuable as the equivalent quantity of heat. Further, 
the well-situated waterfalls are already developed in greatest 
part, at least, in Europe. During the war, when there was 
a great scarcity of fuel, and even now, when fuel is extremely 
expensive, waterfalls were and rapidly are being put to 
use. Within a short time, therefore, this source of energy 
will be taken into the service of man, not sensibly diminish- 
ing the demand for coal. 

Europe and Asia are the only parts of the world where 
water power is really scanty—in Asia the demand is still so 
small that even 0.5 H.P. per inhabitant is more than sufficient. 
Especially fortunate are those countries, such as the South 
American Republics, and Australia, where water power per 
unit of . is well beyond this figure, and may be 
developed at a moderate cost. The United States is among 
the great powers very well endowed in this regard, as in 
most other natural sources of wealth, such as metal, ores 
and coal. In Europe, Iceland ranks first, because of its small 
population, and the old Saga Island may yet know a new 
and flourishing era. ‘Then come the Scandinavian countries, 
the first being Norway, which has already greatly profited 
through its cheap power, and is destined to be one of the 
leading industrial countries of the future. Sweden and Fin- 
land possess enough power for their needs. Their waterfalls 
are not high, and in general are far from established lines 
of communication, especially from those of the ocean. Den- 
mark has scarcely any water power, nor has Holland. Among 
the other countries of Europe the Balkan States have more 
power than their industrial needs require. Switzerland may 
also be regarded as having a nearly sufficient supply of water 
power, which is the more fortunate, as this highly industrial 
country does not own any coal deposits. The same is true 
of the new Austria, which has lost its old coal districts, but 
has retained by far the greater part of the waterfalls of the 


‘old Austria, so that it now probably ranks with Switzerland 


in this respect. Spain is also a relatively well situated State, 
but up to the present has not made much use of its 
resources. In general, the waterfalls in the Alps, Spain, 
Italy, and the Balkans are high and of great value. For the 
industries of France and Italy water power is of the greatest 
importance, although it must be regarded as insufficient for 
nations so highly developed. At the end of the list come 
the three great powers of Great Britain, Germany, and 
Russia, with only a fiftieth horse-power per inhabitant. 
Russia is an agricultural country, with a very small demand 
for power, and agriculture will probably remain its chief 
industry because of its small power resources, both in coal 
and water. England and Germany, now the most highly 
developed industrial countries in the world, will undoubtedly 
also, in the future, have agriculture for their chief industry. 
Probably a great part of these countries will again be covered 
with forests, as in the time of Tacitus. 

It is possible to utilise the power of tidal waves, but doing 
so on a large scale would involve an initial investment not 
justified by prices likely ever to be obtained for power. The 
energy of the tidal wave is so widely distributed along the 
shores of the oceans that it is impossible to commercially 
collect a sensible part of it. 

All available energy on the earth has its origin in solar 
radiation. Of this energy a small part, 0.12 per cent., is 
accumulated in vegetation, which, however, is great as com- 
pared with the energy of the coal burned in the industries. 
The energy collected by forests may be used for heating 
purposes, and exceeds every year that of the coals burnt by 
about 14 times. But the highly cultivated countries are so 


‘nearly deforested that their production of wood is not nearly 


sufficient as fuel for their industries. Further, the wood 
produced in civilised countries 1s needed for the production 
of paper, pulp, and lumber. During the war even the in- 
dustrial needs of certain countries for combustibles were met 


by wood; the costs, however, were very high, due to expensive 


transport, and the transport of wood from the immense forests 
in the tropics to industrial countries seems impossible on 
economic grounds. 

Two other sources of energy, greatly dispersed in form, 
are those of the winds and of sunshine. They are extremely 
great, and exceed the power of simultaneously burnt coal from 
5,000 to 70,000 times, respectively. The objection to wind 
as a source of power is its variability, and the high installa- 
tion costs per unit of power continuously deliverable. To 
store the energy of the wind by means of accumulators, 
charged from windmills, even in windy countries, e.g., Den- 


mark, is extremely uneconomical, as compared with coal or 


wood at their present price. 

After improvements the solar engine seems likely to play 
an important róle in the opening up for cultivation of great 
arid districts in tropical countries. Great deserts, such as 
the Sahara, the Arabian desert, the Syrian desert. and those 
in Mesopotamia, have in historical times been the seat of 
flourishing culture. 'The decay of these regions resulted from 
the destruction of their aqueducts and irrigation plants, which 
the present wandering population is unable to restore. With 
the aid of the solar machine it would be possible to re-establish 
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the old agriculture and horticulture of these districts, and 
industrial works founded on its use might also be looked 
forward to. It is not only in the deserts that the sun is 
shining nearly continuously during the greatest part of the 
year, but extensive provinces in Spain, Greece, and North 
America possess such a climate that they would profit by 
the introduction of the solar engine. It seems very probable 
that when fossil fuel has been consumed, civilisation and 
culture will return to its birthplace about the Mediterranean 
and in Mesopotamia in the old world, and to Central America 
and the land of the Incas in the new. 

According to some calculations made by me an increase of 
the carbonic acid in the atmosphere will give the whole earth 
a more uniform and warmer climate. 
suppose that the burning of coal will cause our climate to 
approach to that of the tertiary age. Furthermore, vegeta- 
tion is highly stimulated through absorption of carbonic acid 
in the soil, augmented through an increase of the carbonic 
acid in the air. It is, therefore, probable, as I have tried 
to show in my book, Worlds in the Making, that the total 
consumption of the available coal by the industries will, in 
8 high degree, favour agriculture and the growing forests in 
the temperate regions now the chief seat of culture. These 
regions will then know not only harmful, but some useful 
consequences as the result of the present waste of our fuel 
resources. - N 
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NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) | 


lled expressly for this journal by Messrs. Srzrrow-Jougs, O'DxiL AND 
TEPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


£83. “ Electric terminal and tester for use on motor cars, &c." A. N. 

Drummond. September 20th. 

26,786. '' Electric peo ine apparatus." E. J. V. Earle and J. J. J. M. 
Kluytmans. September 20th. 

26,807. “Indicating and safety gap device for internal combustion engines 
employing electrical ignition." F. W. Conway. September 20th. 

26,808. ‘ Transformers, &c.'" British Thomson-Houston Co. (General Elec- 
tric Co.) and General Electric Co. September 20th. 

26,820. '' Cut-outs for electric circuits." M. Grob & Co. September 20th. 
(Switzerland, September 20th, 1919.) 

26,826. '' Thermo-electrically driven floating forts, ferries, &c." W. P. 
Durtnall, September 20th. 

26,846. “Signalling device for tramcars, &c. F. Aspden. September 21st. 

26,870. '' Electromagnetics.” E. E. Dutt. September 21st. 

26.871. Generation of electricity from latent energy.“ E. E. Dutt. 
September 21st. 

20,873. '' Electric heating and ventilating apparatus." T. Gunn, Ltd., 
and H. J. Tibbles. September 21st. . 

26,875. " Electromagnetic wave systems, &c." — B. Binyon and Radio 
Communication Co. and J. Scott-Taggart. September 21st. 

26,884. '' Sparking plugs." H. Molla. September 2lst. 
tember 24th, 1919.) 

26.887. Electrical resistances.” J. L. Lafeuille. September 21st. (France, 
September 22nd, 1919.) 

26,888. '' Oil-immersed transformers." W. J. Boddy and British Thomson- 
Houston Co. (General Electric Co.). September 2lst. 

26,889. '' Means for controlling electric switches.“ British Thomson- 
Houston Co. (General Electric Co.) and General Electric Co. September 21st. 

26,894. '' Electric switches." O. Lucas and W. C. Turner. September 21st. 

26,839. '' Electromagnetic horns, &c." E. Magerle. September 2lst. 
(Austria, April 1lOth.) 

26,901. '' High-frequency signalling.” 
21st. (U.S., September 29th, 1919.) 


(France, Sep- 


Western Electric Co. September 


26.904. Switch devices." Krupp Akt.-Ges., F. & T. W. Rogers (Krupp 
Akt.-Ges.). September 21st. 
8 Electric lamp holders.“ J. W. Goddard, A. H. Hunt. Septem- 
r 2lst. ` l 


26,915. “ Device for heating by electricity.” 
21st. (Italy, September 19th, 1919.) 

26.923. Receivers for wireless signalling.” J. L. Hogan and O. Imray 
(International Radio Telegraph Co. and Hogan), and International Radio 
Telegraph Co. September 21st. 

26,9359. “ Electrical means for indicating at a distance the motion of 
apparatus," Evershed & Vignoles and J. C. Needham. September 2lst. 

26,940. Hydroælectrie plant." D. D. Drury. September | 21st. 

26.944. Electric resistances.” Crompton & Co. and W. F. Jones. Sep- 
tember 22nd. 

26,945. ‘ Electric resistances.’ 
tember 22nd. 

26.946. Electric rheostats or resistances.” Crompton & Co. and W. F. 
Jones. September Rnd. 

26,930. “ Telegraph keyboard perforator.” 
mot. September 22nd. 

26,959. “ Electric lamp sockets." W. Bird, A. V. Watson, and G. J. Wells. 
September 22nd. 

a A " Draw bar connections for trams, &c." W. Camp. September 
ned. 

26,983, '' Miners’ electric. lamps.“ E. E. Gardner. September 22nd. 

26,990. '' Electric cut-out.” W. H. Illingworth. September 22nd. 

26.994. Removing gas residues and purifying inert gases in electric 
vacuum tubes, &c." G. Holst and Naamtooze Vennootschap Philips“ Gloei- 
lampenfabrieken, and E. Oosterhuis. September 22nd. (Holland, September 
23rd, 1919.) 

26,999. “ Regulating svsteme for alternating current circuits," — British 
Thomson-Houston Co. (General Electric Co.) and General Electric Co, Sep- 
tember 22nd. 

27.00. Process for regulating voltage in metal vapour rectifier installa- 
tions.“  Akt.-Ges. Brown, Boveri et Cie. September 2nd. (Switzerland, 
September 2nd. 1919.) 

27. %.. ' Laying and construction of underground conduits for cables, &.“ 
O. C, Summers. September 22nd. 

21.009. '' Commutators for electrical. machines formed from a ring of 
„ elements.” R. A. L. Volet, September 22nd. (Belgium, May 

27.011. “ Electrical speed regulator stems.“ 
trical Co and L. Miller, September 22nd. 

27,022. 8 Electric swith with automatic contacts.” D. M. G. Robniot 
de la FPichardais. September Rod. (France, September 28rd. J919.) 

27.034. '' Electric arc lamps.” A. II. T. Boswell. September Mnd, 

2704. “Means for establishing intercommunication between front and 
rear engines in electric trains.“ H. Parodi. September And. 


A. Negromanti. September 


Crompton & Co. and W. F. Jones. Sep- 


A. C. Booth and A. S. Will- 


Metropolitan-Vickers Elec- 


Therefore, we may 


27,042. Bodies for thermo-electric self-propelled vehicles.“ W. P. Durt- 
nall. September 22nd. 

27,050. '' Loading-coils for super-imposed telephones, &c." H. W. Sullivan. 
September 23rd. 

27,074. '' Electrical device for control of belt driven machinery." E. J. 
Henson. September 23rd. - 

7.075. Rotary fuse holder." J. A. Smith. September 23rd. : 
ae Electric switches." C. G. Bennett and H. Garde. September 

rd. . ; 

27,079. '' Electric vuleaniser." F. Bolus. September 23rd. te 

27,054. '' Electric motor cycle." E. G. Blair and N. V. Snelling. Septem- 
ber 23rd. T 

27,092. *'' Electric power plant for steam railways.“ R. J. Insell. Sep- 
tember 23rd. 

27,104. Motor control systems for electric lifts, &e.” Otis Elevator Co, 
and Waygood-Otis, Ltd. (Otis Elevator Co.). September 23rd. . 

27,107. Carbon commutator brushes, &c." F. A. Cramer and H. Marryat. 
September 23rd. 

27,112. Systems of electrical distribution." British Thomson-Houston Co. 
(General Electric Co.) and General Electric Co. September 23rd. 

27,177. “ Electric. accumulators.” E. A. Sibthorpe. September 24th. 

27,181. Barrel apparatus for electro- deposition of metals.“ W. Turion. 
September 24th. 

27,183. '' Manufacture of filaments or threads of silica, alumina, &c,"' 
M. de Roiboul. September 24th. (France, June 16th.) 

27,188. '' Electromagnetic wave systems, &c." B. Binyon, Radio Com» 
munication Co., and J. Scott-Tagyart. September 24th, 
27.189. “ Relay devices, &c." Radio Communication Co. and F. Scott. 
Taggart. September 24th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1916. 


5.613. Dynamo-celectric machines." British Thomson-Houston Co. (General 
Electric Co.). April 17th, 1916. (150,357.) 
10.559, *' Electron discharge apparatus. The British Thomson-Houston Co. 


"(General Electric Co.). August Ist, 1916. (150,359.) 


1918. f 


21,811. “ Method! for transforming the kinetic energy in gases into elec- 
trical energy and manner for utilising the latter for carrying out gas re 
422.173 C. Petersen. December 30th, 1918. (Convention date not granted.) 
(12, 173.) 

1919. 


8.257. “ Electric arc welding." F. J. Heyes. April 2nd, 1919. (Cognate 
application, 19,366/19.) (150, 372.) ` 

10,789. *'' Sparking plugs for internal combustion engines.” C. E. Tinson 
and G. N. Travers. April 30th. 1919. (150.376.) 

10,910. „ Microphones or electric transmitters for submarine signalling and 
the reception of subaqueous vibrations.” J. Gardner. May 2nd, 1919. 
(130,379.) 

13.298. “ Electrically heated coverings.” A. Negromanti, May 27th, 1919. 
(150, 394.) 

13,435. ''Sparking plugs.“ T. Morgan. Mos 28th, 1919. (150,398.) 

13,526. “ Switch contacts for multiple electric. switches.“ R. L. Murray 
and Telephone Manufacturing Co. May 2Nth, 1919. 450.404.) 

13.625. Coil winding machines,"  Igranic Electric Co, and S. R. Wright. 
May 29th, 1919. (150.413.) 

13,026. '' Coil winding machines." Igranic Electric Co. and S. R. Wright. 
May 29th, 1919. .(150,414.) 

13.34. Amplification of electric. currents.“ British. Thomson-Houston 
Co. (General Electric Co.). May 29th, 1919. (150,415) 

13.881. Electric power generating sets," H. R. Ricardo. June 2nd, 1919. 
(150,425.) 

14,367. “ Sparking plug for internal combustion engines." F. A. Jennings. 
June 6th, 1919. (150,444.) 

15,880. “ Electric incandescent lamps." — British Thomson-Houston Co. 
(General Electric Co.). June 24th, 1919. (150,468.) . 

10,629. “ Incandescent electric lamps." G. Calvert. July And, 1919. 
July 4th, 1919.  (150,489.) 


(150,484.) 
16,809. ‘ Electric fuses.” T. Keating. 
19,185. “Sparking plugs for internal combustion engines.“ H. G. Long- 
ford, W. W. Longford, and W. A. Clark. August 2nd, 1919. (150,513.) 
19.260. Electric heating devices." British Thomson-Houston Co. (General 
Electric Co.). August 5th, 1919. (150,514.) 
19.613. Tuned ionic oscillator." R. 
(450.516. 


Whiddington. August 9th, 1919. 
20.237. '' Electric switches.“ C. F. Newey. August 18th, 1919. (150.523.) 
20,482. Sparking plugs." J. S. Coyle. August 20th, 1919. (150, 524.) 
21.582. Electric furnaces.” D. de Luca. September 2nd, 1919. (150,532.) 
22.247. Electromagnetic braking apparatus for electrically propelled 

railway and tramway vehicles." G. L. Moeyíarth. September 19th, 1918. 

(132,7 N.) 

25,953. “ Alternating current rectifiers.” H. Wade (H. S. Mills). October 

22nd, 1919. (150,559.) 

26,626. ‘ Electric signs and the like." J. Smeekens. October 18th, 1916. 


 (134,540.) 


29.01: “ Recovery of zinc by electrolysis," Electrolytic Zine Co. Decem- 
ber 3rd, 1918. (136,151.) 

29.561. Electric switching means for preventing unauthorised starting 
of motor vehicles," P. E. Monkhouse and G. Roberts. November 26th, 1919. 
(130,573. 

9 “ Rotors of squirrel-caye induction motors." W. F. Higgs. De- 
cember 6th, 191). (150.579.) 

31.6026. Means of casting leaden articles specially applicable to the cast- 
ing of bridge-pieces on the lugs of accumulator plates." A. Collis and H. 
Dulton. December 17th, 1919. (150, 586.) 


1920. 


363. '' Electrolytic cells.“ W. J. Mellersh-Jackson (Allen Electrolytic Cell 
Corporation). January 5th, 1920. (150,595.) 

654. ''Zinc battery elements." S. O. Cowper-Coles, January 8th, 1920, 
(150,597 .) 

2.726. Means for securing the field magnets of dynamo Iectric machines,’ 
C. II. Vidal and A. Rettlewell. January 25th. 1920. 150.615.) 
3087. U Electrical resistance apparatus.” P. II. Dawe, 

1920. (Addition to 107.822.) (150.622. 

5467. '" Electric switches.’ S. Kobzy. February 23rd, 1920. (150,627. 

5,671. Thermo-cleetric cells for chetrical measuring apparatus." West- 
inchouse Lamp Co. February 27th, 1919. (039), $86.) 

RÆTT CU Electroanedífeal treatment of the human body. J. Myers. March 
Rnd, 1920. (10,643.) 

S. S2, Electric switches. A. C. Smith. March 26th, 1920. (150.646) 

12. % 9. Vhermo-electric apparatus.“ W. H. Wilson. February 18th, 
1913. (Cognate application 12,970/20. Divided applications on 144.757 and 
18.612719.) (150,650.) 


February 9th, 
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No. Finish. Price. 
11 NICKEL & BLACK £1 10s. 
13 ALL NICKEL - - £2 5s. 


f SOLID BRASS 
15 <° POLISHED } £3 15s. 
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For Direct Coupling to Dynamos, Fans, 
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LONDON 'S ELECTRICITY SUPPLY 
PROBLEM. | 


Fon the first time in the history of the electricity supply 


of London, the Supply Undertakers are faced with the 
absolute necessity of doing soniething towards providing 
bulk supply. For over 20 years the question has been 
discussed ad nauseam, and all these years the only 
action which the supply undertakings as a whole appar- 
ently felt themselves called upon to take was that of 
mutually cancelling each others' efforts, or those of any 
outsider, and even of the L.C.C. itself. This venerable 
dilettantism was last week pulled up short by the Elec- 
tricity Commissioners. Following the procedure of 
those 20 years the undertakings still apparently relied 
upon traditional obstructionism as the attitude to adopt 
towards any new proposal. For the first time they have 
been clearly told that they will not be listened to unless 
they offer a constructive plan better than the one they 
oppose. 7 

The occasion upon which this crux occurred was in 


itself a very simple one. It was the ‘‘ hearing ” by the 


Electricity Commissioners of the application of the 
County of London Electric Supply Co., Ltd., for permis- 
sion to erect a large generating station at Barking, in 
order to meet the needs of that company’s own big area 
and.in course of time to supplant its present limited 
generating stations. The company’s consulting en- 
gineers, with a view to falling-in with the larger London 
problems, showed on the plans they submitted that such a 
station could be developed, if thought fit, to any size up 
to 600,000 KW.; but this, of course, was not part of the 
present application. All the company asked for at pre- 
sent was to be allowed to go ahead and put up a station 
for its own needs (about 60,000 kw.), claiming that 
unless it did so immediately it would be impossible for 
it to carry on its business. Against this proposal came 
the opposition of the London County Council, municipal 
undertakings, and most of the London companies, on 
the ground that the Commissioners should leave the 
matter over until March 3lst, which was the date for 
submitting formal schemes for benefiting the London 
supply under the 1919 Act. 

The Commissioners, having apparently in mind the 
possible resuscitation of ancient linking-up proposals, 
asked whether there would be any guarantee that 
March 31st would see a scheme on foot for a bulk supply 
station with such financial backing as would enable a 
start to be made at once. The evidence brought for- 
ward was very unpromising, and certainly nothing 
could have been more doubtful than whether the proper 
finance would be forthcoming. Up to the present no 
financial proposition has been formulated, inuch less 
agreed to, bv all the companies and local authorities. 
The question before the meeting was, therefore, whether 
six months' delay was justifiable with only such an 
amorphous project in prospect. On the other hand, the 
County of London Co. said:“ We have a site the suit- 
ability of which is assured by its having been chosen 
time after time bv independent people, including the 
London County Council itself. We have the money; we 
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have the plans, drawn up by some of the best con- 
sultants in the world; and we can go shead the moment 
the Electricity Commissioners give their consent. And 
further, we are willing for the Commissioners to make 
their consent conditional upon whatever terms they 
think fit as to handing over the station at any time to 
any Joint Electricity Authority that shall be formed.“ 

The Commissioners, therefore, have a somewhat awk- 
ward case to adjudicate upon. On the one hand, there is 
the chance of a bulk supply station being put in hand 
without a moment’s delay and without any expense to 
them at all, and under an undertaking that whenever 
the Commissioners desired it, such station could be 
handed over to any other authority. On the other 
hand, they have the opposition of certain London com- 
panies and municipal undertakings, without, however, 
any guaranteed programme as an alternative. 

The Electricity Commissioners gave the municipal 
undertakings and opposing companies the fullest 
encouragement to promise to put forward a constructive 
alternative scheme, and the fact that such promise of a 
financially backed scheme for a capital station was not 
forthcoming seems to indicate most indubitably that the 
same disintegrating factors are at work which have pre- 
vented any joint scheme being put forward during all 
these 20 years. In other words, the undertakings of 
London generally have not yet learned the lesson of sink- 
ing their differences. The real point, therefore, before 
the Commissioners is whether they are willing to lose the 
chance of a bulk station being immediately put in hand 
(which can afterwards be extended into a capital station 
if they so wish), on the sporting chance of unanimity 
being reached in the next six months between the dis- 
puting local authorities and other undertakings, and 
not only unanimity, but such mutual confidence as 
will lead them to back their joint project with hard cash. 


WORK AND WAGES. 


WE hold it to be the bounden duty of every man who 
has the interests of the nation at heart to preach a 
gospel—a gospel of salvation by work. Not as a sub- 
stitute for or as an alternative to the gospel of the 
Galifean—this, too, has its lessons for industry, but 
the gospel of salvation by work is supplementary to it 
from the economic side, and not in conflict with that 
teaching. We may pray ‘‘ Give us this day our daily 
bread,’’ but can we reasonably expect to receive it 
without effort? ‘‘ He who will not labour, neither shall 
he eat." We may lay this down as a determination in 
human government, but, do that as we may, behind 
human government there lies relentless Nature which 
will leave us to starve. ‘‘ Seed time and harvest shall 
not fail," but what are these but the seasons for work 
—for sowing and for reaping? Heaven has always been 
faithful in making provision for the wants of the human 
race when men have first done their part—co-operation 
with Nature is one of the most elementary rules of life. 
Disobey it en masse and we cease existence. 

We are not writing lines in our school-room copy 
books, simple and childish as our words may seem. Nor 
have we been re-reading the essays of Carlyle on the 
duty and the glory of work, though a million workers 
might do worse to-day than study his injunctions to 
“ Produce! Produce!!" We are merely suggesting to 
our readers that minds are being confused with so manv 
things in these enlightened days that we are overlooking 
a simple foundation truth, namely, that the vast majo- 
ritv of us can only live because we labour, can only 
have more because we work harder or more efficiently, 
can only as communities get out of our work the product 


that it yields. All our quarrelling about better distribu- 
tion will not produce one atom more for any of us; in- 
deed, it dissipates our energies and reduces our pro- 
ductive capacity, making the whole world poorer at a 
time when it has need of every man’s full effort. It 
is not suggested that better distribution is not a legiti- 
mate subject for discussion, but we would emphatically 
say that too often in our conferences we are guilty of 
fiddling while Rome (our industry) is burning. 
History will assuredly record, as Carlyle did, that we 
are mostly fools." 

The gospel that every man in his senses should be 
preaching among his fellows, whatever his calling may 
be, and whether he be a unionist or a non-unionist, a 
have or a have- not, is this: Human society and 
the British people can only be saved from disaster, 
spiritually, morally, and economically, by a strong, 
united effort, and by a bold determination to abandon 
our present selfishness and our will to secure a victory 
over the class to which we do not belong. 


The while we engage in struggles to secure better 
conditions and higher wages and higher prices for our 
product, we are by those very struggles, and the manner 
in which we pursue them, making things infinitely 
worse for the entire nation. We are driving away from 
our factories the work that is needed in order to pay 
wages for bread-buying. The colonial and foreign pur- 
chasing world judges us by our divisions, considers that 
we are taking longer to settle seriously to work than are 
some Continental countries, and being in urgent need, 
goes where it can secure what it requires at a more 
reasonable price and in a more reasonable time. 

We cannot believe that the industrial workers of the 
United Kingdom are alive to the true facts of the trade 
situation abroad, or they would cease fighting and 
secure the bone for the benefit of both classes rather 
than let another run off with it. 

There are evidences that the trade decline is due to 
cancellation of old orders, to reluctance to place new 
ones, and to financial inability following upon heavy 
war expenditure and taxation. Prices have risen partly 
because higher wages must be paid, and potential pur- 
chasers button up their pockets and do without goods. 
Yet what do we hear? We recognise that every man 
in the kingdom could produce more, but why, and for 
whom, should we do so? Who will take the profit? No! 
we will decline to do so under the present system.“ 
Here we are up against the question of the better dis- 
tribution of the profits when earned, surely a matter 
for reasonable and dispassionate argument and nego- 
tiation. But if we wait for the settlement of that matter 
and, until we get it to the extent to which we think we 
deserve it, decline to produce more, what is going to 
happen to us? At present, if we add to the wages bill 
without producing more for those wages, either we 
draw from the interest on capital, make capital shy and 
nervous, and stop enterprising development, or the em- 
ployer passes the increase on to the consumer, and 
everybody pays, including the man whose wages are 
higher, and the hundreds of thousands of others who 
cannot get more and are on the verge of poverty or 
deeply in it already; alternatively we go without, 


demand falls, and unemployment grows. 


It is impossible to say to what extent the present 
trade decline is attributable to this or that particular 
cause, from among those named above, but it is 
indisputable that the position will only be made 
worse by adding to the manifold causes that of increas- 
ing the nervousness of many thousands of manufac- 
turers out of whom we have taken the heart. 
The situation is such that all the enterprise and 
initiative that British manufacturers and traders 
possess ought to have the freest possible scope; vet what 
in actual fact do we find? Where there is eagerness to 
exercise those business qualities, the continued unsettle- 
ment amongst us stands right across the path. Not 
only are they prevented from displaying the necessary 
spirit of enterprise, but the uncertainty with regard to 
prices, and the unwillingness of the workers to give 
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better output, are preventing them from carrying on 
ordinary business. They feel compelled to insert fluctua- 
tion clauses in their tenders and contracts, and these 
are conditions that the buyer abroad abominates. At 
the present time he is wondering what is the matter 
with Britain when its manufacturers cannot make a 
firm quotation or promise better deliveries. He thinks 
more definitely to our disadvantage, and acts against 
us, when he finds such undesirable clauses missing from 
American and other foreign offers. | 

There is one aspect more of our present problenis that 
we are moved to mention. At the present time the 
success of one section of organised workers in obtaining 
higher wages is crushing the heart out of hundreds of 
thousands in other classes of workers. Instead of being 
out to help the ‘‘ under-dog ” generally, they are lifting 
themselves partly at the expense of that under-dog who 
cannot improve his position. Thev are also throwing 
some of their fellows of equal status with themselves 
right out of employment because they have raised their 
own wages. Good wages for sonie and no wages for 
others—only unemployment pay—is likely to be the 
inevitable consequence of overdoing demands and re- 
stricting industrial and trade development. A sub- 
stitute for this, where workable, finds three or four days' 
work for all instead of full work for some and none 
for the rest. Standing charges thus spread themselves 
over a limited output, and the cost of the individual 
article cannot possibly be reduced. Another point of 
note in this connection may be selected for mention. 
The unwillingness to give reasonable output in some 
branches of industry is having upon producing opera- 
tions the same kind of effect that the nioulders' strike 
had upon various branches of the engineering trade. 
Workers who are engaged in producing what comes 
under the comprehensive title of raw material” are 
unwilling to give the required output, and there is in 
consequence a shortage of parts. One effect has been 
that even works which have no lack of orders on the 
books have had to discharge men because operations 
are held up. i 

How urgent would seem to be the need for us to learn 
afresh the truth that we are all in a measure inter- 
dependent. The solidarity of labour is a beautiful ex- 
pression, but at present it is a theory and a theory 
only. There is a scramble in progress in which some 
of its sections are groaning under the increasing burden 
crushingly imposed upon them by others. 


WE recently described at considerable 
length a new method developed by 
M. P. Bunet* for the transmission of 
electrical energy over extra-long distances, making use of 
the properties of electrical resonance. As we remarked at 
the time, there is no likelihood of such a method finding 
application in this country, but it may be found of great 
value abroad. 

Barely a month since we completed the publication of 
the article, we learn that a project for the transmission of 
electricity from the Kroonstad Colliery to the diamond fields 
of Kimberley is under consideration ; the distance from the 
generating station to the furthest point of supply is said to be 
300 miles, and therefore is practically identical with the case 
discussed on pp. 316-7 of our issue of September 3rd. Par. 
ticulars of the scheme appear in our Notes“ columns to-day. 

Our information with regard to the circumstances is not 
sufficient to enable us to enter into the matter in detail, 
or to judge whether the conditions are favourable to the 
use of the Bunet system ; but it is certain that in planning 
a transmission over so great a distance, every possible 
means of reducing the cost, increasing efficiency, and 
improving regulation will have to be sedulously explored, 
and we have no doubt that the merits of the Bunet system 
will be carefully weighed before any steps are taken to 
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Long-Distance 
Transmission. 
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realise the project. It will be remembered that with half- 
wave transmission the generating and receiving plant is of 
the ordinary standard constant-pressure type, and it is 
only in the design of the line that departures from current 
practice arise. It is not only in South Africa that extra- 
long-distance transmissions will be called for; but in that 
vast area there already exist great industries requiring 
power, and great natural sources of power remote from 


‘those industries, with which they should be linked. Some 


day the resources of the Victoria Falls on the Zambesi 
River, which it was proposed to tap with a 700-mile 
line years ago, will be drawn upon, and we may yet see 
a great trunk line across South Africa electrically vibrating 
like a gigantic violin string. 


A CORRESPONDENT recently pointed out 
that vacuum tungsten lamps closely 
resembling gasfilled lamps. were on the 
market, whilst another drew attention to the impropriety 
of describing certain new types as '“ half-watt” lamps, 
simply because they were gasfilled and of similar construc- 
tion to their fore-runners. Both these pointe demand the 
serious consideration of the lamp-makers and dealers, as 
well as of the consumer. 

It is imperatively necessary that electrical apparatus of 
all kinds shall be described in terms corresponding strictly 
to their true merits ; this is the only course according to 
the principles of common honesty—perhaps we should not 
say “common,” as we may be told that Donar is uncom- 
mon—and for the benefit of those to whom this argument 


Gasfilled v. 
Half-Watt, 


does not appeal, we may add that a false description 


inevitably brings its just reward in the long run. In the 
case in question, a simple solution would be found by 
wholly abandoning the use of the term bhalf-watt and 
adopting '*gasfilled" as the distinctive name of all high- 
efficiency incandescent lamps filled with inert gas. The 
process of substitution would take some time, but it is 
worth doing, and if the lamp-makers were to make a special 
point of drawing attention to the matter in their catalogues 
and advertisemente, it would be greatly accelerated. 


~~ 


The E.P.E.A. 
and the E.T.U. 


Now that the turmoil is over, and peace 
reigns in the electrical industry, it seems 
to us undesirable to continue to discuss 
the circumstances and evente which attended its course. 
Nevertheless, justice must be done, though the heavens fall, 
and misconceptions must be cleared away, for which 
purposes we desire briefly to recur to the subject of the 
dispute. | 

In the first place, in the light of greater knowledge of 
the facte, we wish.to bear witness to the sincerity and 
earnestness of the E.P.E.A. Executive in the pursuit of our 
common aim—industrial peace. We are now convinced that 
that was the sole motive which actuated its members, 
and that their action was not dictated by slavish adherence 
to a formula, as we had been led to suppose (mainly by 
official statements). During the fateful week when the 
cloud was hanging over London, they put forth strenuous 
efforta to avert the threatened storm, and we have no 
doubt that it was very largely—perhaps, mainly—due to 
their exertions that a peaceful solution was attained. 

With regard to the merits of the original dispute, and the 
undesirability of entangling the industry of public electricity 
supply in questions which have no bearing upon its 
conduct, our views are unchanged ; they are shared by the 
District Industrial Council for Electricity Supply, No. 5 
Area, which has passed a resolution to the same effect. 
But in view of certain comments on our attitude which 
have been made in our own “ Correspondence ” columns and 
in other quarters, it is due to ourselves to state emphatically 
that our opinions are of our own formation, based upon the 
facta so far as we know them, and entirely uninfluenced 
from outside. Our correspondents, while questioning our 
attitude, admit our customary fairness and impartiality, 
qualities which we prize; we have no axe to grind—the 
welfare of all classes of the public is our sole aim. Our 
opinions may not be infallible, but they are honest. 
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ELECTRICITY SUPPLY DEVELOPMENTS AND NATIONAL FUEL CONSERVATION." 


By L. MARSHALL JOCKEL, A. M. I. Mech. E. 


THE passage of the recent Electricity (Supply) Bill 
through its various phases in Parliament appears to 
have drawn a considerable amount of attention to the 
super-station idea of generation in this country. 

Articles of a semi-technical nature have appeared in 
the lay Press, and the writer has already heard business 
men talking quite seriously about vast supplies of cheap 
electricity for all purposes, now that the new idea 
of super-stations is being recognised in the Government 
scheme! 

These lay ideals of & few super-stations supplying 
* rivers” of cheap electricity under a nationalised 
scheme of supply are not yet on the horizon, and for the 
immediate future we will have to develop our supply 
schemes upon fairly well-established engineering lines 
consonant with sound economic principles. , 

Now that the Electricity (Supply) Bill has become an 
Act of Parliament, the policy of the Government has 
become somewhat clearer, and whilst large and up-to- 
date power houses will be constructed, the cult of the 
** super-stationists may become less popular. 

In many quarters, however, there is a feeling that the 
new Act is somewhat short-sighted in its policy, inas- 
much as it allows the present system of generation by 
coal destruction to continue, and may even perpetuate 
the system on a large scale in the so-called super-stations. 
It should be remembered, however, that the Electricity 
Commissioners are to be given a reasonable amount of 
latitude to carry out or initiate experimental or re- 
search work, and no doubt the problem of more efficient 
generation from coal or other fuels will receive due 
attention. 

It has taken five years of war conditions to drive 
home some of the most elementary facts in connection 
with both electricity supply and fuel conservation in 
this country, whilst judging from recent legislation it 
may take another five years of peace conditions to in- 
culcate the idea of the inseparability of electric power 
supply and the conservation of our fuel resources. 

Further legislation will be necessary if our national 
fuel supplies are to be adequately conserved, and the 
public will require to be educated to the fact that our 
coal measures are not inexhaustible, that waste is & 
crime in any civilised community, and that our com- 
paratively old pre-war systems of power supply, heating, 
and lighting must not be perpetuated. 

In the interval which will probably elapse, electricity 
supply engineers will, it is hoped, be given the facilities 
so long denied them of ‘‘ putting their house in order,” 
and if the Electricity Commissioners are freed from 
political red tape, great progress may be confidently 
anticipated. The need for adequate supplies of elec- 
tricity is the pressing problem of the moment, and it 
is safe to say that thousands of prospective consumers 
in this country are awaiting supplies for power pur- 
poses, but cannot be connected until sufficient plant and 
cable are put into service, whilst in many undertakings 
the existing plant has had to be seriously overloaded to 
cope with the winter peak loads. 

It appears almost certain, then, that the present 
system of generation using coal-fired water-tube boilers 
and large steam turbines, must be continued in the 
immediate future or the post-war reconstruction period, 
although it entails the complete destruction. of the conl 
under the boilers, and an overall thermal efficiency in 
the region of 20 per cent. 

At first sight this appears rather an unprogressive 
poliev, but it must be borne in mind that consumers 
require energy now, and in a very large number of cases 
electricity is being adopted from an economic point of 
view. so that considered broadly. national fuel con- 
servation is reallv being steadily attained. The present 
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urgent demands will thus be met, and should no radical 
departure from existing methods of generation take 
place in the near future, it is probable that several of 
the proposed so-called super-schemes will materialise, 
and naturally considerable interest is centring around 
the few large stations which are at present under con- 
struction. Whilst these stations will represent the latest 
practice as regards the employment of large generating 
units, high steam pressures and total temperatures, with 
greatly improved designs of extra-high-pressure control 
gear, no radical change is being made in what is now 
considered to be almost generally accepted practice. In 
view of this fact, it seems almost fallacious at this early 
stage of our progress in generation matters, to apply the 
term '' super-station °’ to a large up-to-date power sta- 
tion. The writer has it on excellent authority that in 
the case of one at least of the large new stations still 
under construction, the initial instalment of plant is 
already earmarked as regards new consumers’ demunds, 
and it has been necessary to proceed at once with what 
may be regarded as practically a 100 per cent. extension 
of plant. It is quite possible that within the next five 
years or so, a considerable number of the supply systems 
in the more important industrial areas will be able to 
record an increase of about 100 per cent. in energy sold, 
so that if the present new stations are called ‘‘ super- 
stations, they may have to be termed super n-sta- 
tions“ in the near future, where n is used to denote 
the index of the super power! 

In the meantime, the interest of supply engineers 
will no doubt be focused upon the stations approaching 
completion, and when these commence regular steaming, 
the operating results will probably prove of considerable 
guidance before most of the proposed new schemes are 
really well under construction. These new stations will 
undoubtedly show more efficient results than any of 
our existing power houses, but it does not necessarily 
folow that a very great reduction in the total costs 
per kilowatt-hour sold will result therefrom, owing to 
the heavy capital charges involved, and in some cases 
the probability of increased dual-transforming losses, 
in addition to transmission losses. Indeed, the con- 
struction of these large power houses under the present 
economic conditions in this country is viewed with dis- 
favour by the anti-super-stationists, who, amongst 


other reasons, contend that the saving effected in generat- 


ing costs is insufficient to balance the greatly increased 
capital charges necessary with the so-called super- 
station. 

This argument is true, of course, in many instances, 
and an excellent case can then be made out for local 
generation or an extension of the existing facilities, 
particularly if the present methods of generation are 
combined with a fuel conservation scheme, as may be 
possible in the near future. 

Comparisons of the present-day costs of plant and 
buildings per kilowatt installed, show an increase of 
from 150 per cent. to even 180 per cent. over pre-war 
prices, whilst the provision of an up-to-date extra-high- 
pressure transmission system, and specially designed 
heavy type control gear, are factors of much increased 
importance in a large modern power scheme." Owing 
to the present unstable conditions in industry, it 1s 
difficult both to obtain satisfactory estimates for plant 
and materials, and during construction to adhere closely 
to original figures, whilst a new scheme involving 
specially designed plant or extra-high-pressure control 
wear, is perforce debited with a proportion of what might 
be fairly described as development or pioneering charges. 

Assuming that the many considerations involved are 
favourable in an existing scheme for the erection of a 
large station, under the present economic conditions, it 
is difficult to see how the capital charges can be kept 
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below 60 per cent. of the working costs, even assuming 
a good improvement in the load factor, and a ratio of 
70 per cent. is probably more realisable in actual work- 
ing. | 

It may be of interest to consider some approximate 
estimates in connection with the provision of a large 
waterside power house, designed, say, to cope with the 
increasing demands for energy in an industrial area 
already supplied by an existing station, incapable of 
being economically extended to meet future require- 
ments. The costs are based upon present-day prices, 
which are somewhat unstable, and the capital costs in- 
clude foundations, buildings, coal stores, riverside work, 
all necessary plant and machinery, transformers, and 
E.H.T. control gear, but the costs of trunk mains and 
step-down transformers to link up with the existing 
system, are not included. The station is assumed to 
have an initial plant capacity of 60,000 kilowatts, but 
provision is made for easy and economical extension 
to an ultimate capacity of about 100,000 kilowatts, so 
that the capital expenditure per initial kilowatt in- 
stalled is naturally heavier ma these conditions. An 
annual load factor of 50 per cent. is assumed initially, 
with a maximum load of 40,000 kw., so that the 
output will be 175 million xw.-hours generated per 
annum. Three generating sets are provided, each 
turbo-alternator having a rating of 20,000 Kw. at, say, 
0.9 P.F., and one set with its accompanying boiler 
plant being spare or stand-by capacity. 

An annual charge of 124 per cent. on the capital 
expenditure has been allowed to cover interest and other 
standing charges, but in view of possible developments 
during the useful life of the plant, this is probably a 
rather moderate estimate of the capital charges. 

In connection with the working costs, an average 
coal consumption of 2 lb. per kilowatt-hour generated 
is assumed, and an overall thermal conversion efficiency 
of 17 per cent., or stated more conveniently, a thermal 
economy of 20 B. TH. v. per watt-hour generated. The 
figures have been calculated on a generating basis for 
simplicity, so that allowances must be made when con- 
sidering revenue figures based on the energy actually 
sold, as no estimates for the transmission and distribu- 
iion systems have been included. The approximate costs 
can be briefly set down as follows: — 


Capital Expenditure... — Ves ae "T £1,500,000 
Annual Capital charges at 121 7; oes ise £187,500 
Do. do. do. in pence per KW.-hr. generated 0°2571d. 
(On 175 million Kw. hrs.) 
Working costs per Kw.-hr. generated: — 
(On 175 lion kw.-hrs.) 
Coal cost (at £1°25 per ton)... di i 0°2678d. 
Other casts eee 2 wee eee 0 00 LEO 0°0893d. 
Total 0°3571d. 
Tota! costs per KW.-hr. generated :— 0'2571d. 
s 0'3571d. 
Total . 0°6142d. 


In the above estimate the ratio of capital charges to 
working costs is approximately 72 per cent. on a generat- 
ing basis, but the ratio will vary considerably in every 
scheme, and may quite easily be some 80 per cent. of 
the working costs. The heat consumption figures may 
appear to be rather heavy for modern steam plant, but 
they have been increased by an allowance of 10 per 
cent. to. cover possible differences in actual working 
between the calculated figures and the results obtained 
over, say, an extended period of working under com- 
mercial conditions. The overall efficiency will vary 
somewhat with the quality of the coal used, and it might 
almost be said that under present conditions the thermal 
efficiency of a power station is influenced by such ex- 
ternal considerations as the temperament of the miners' 
leaders, and the effects of State control of the mines! 
It should, however, be possible to realise an overall 
conversion efficiency of about 20 per cent. (f. e., say, 
17.1 B. TH. v. per watt-hour generated), with up-to-date 
plant scientifically handled, and a load factor of not 


less than 50 per cent., with the present quality of coal 
avallable for power stations. | 

In the absence of actual figures, it is difficult to 
forecast the performance of a large power station either 
on & technical or a financial basis, more particularly 
so if the heavier items of plant are built on site, and 
the test plate is their actual foundation in the power 
house. 
- It seems desirable at the present time that we should 
put our old-fashioned methods of compiling technical 
data and working costs into the melting pot, and re-cast 
them in up-to-date standard moulds, so that the figures 
could be used for making reliable comparisons between 
different supply undertakings. The generation of elec- 
tricity in power stations is a manufacturing process, 
the raw material, or coal, being subjected to chemical 
and thermal treatment in the boiler plant, before its 
potential energy is transformed, and becomes avail- 
able in the heat carrier, or steam, which in its thermo- 
dynamic cycle gives up a proportion of its energy to 
the turbine blading. | 

From fundamental considerations, it seems only logi- 
cal then that the operating results should be expressed 
on & thermal basis, and the writer is convinced that 
in practice this is both a convenient and a satisfactory 
method of stating results, and one which is applicable 
to any size of power station. Perhaps, however, this 
matter will receive official consideration in the present 
reconstruction period in the history of electricity sup- 

ly. 
: Turning now to broader views in connection with the 
future of electricity generation, it is difficult to forecast 
developments during the next decade, particularly if 
national fuel conservation becomes a legally inseparable 
consideration of electricity supply, as suggested earlier 
in this article. Whilst hydro-electric power will prob- 
ably be developed to some extent when capital becomes 
easier, the generation of electricity by thermal methods 
either directly or indirectly from coal is certain to 
continue. Whether the large waterside power house 
situated outside the area of supply will survive the de- 
velopments of the next ten years or so, is perhaps a 
matter of conjecture at present, and there are not a 
few engineers who are bold enough to assert that the 
so-called super-station is merely a passing phase in 
supply history, and that a return will be made to local 
generation schemes in the interests of heat conservation. 

It appears certain that a very substantial increase 1n 
the load factor will be necessary in order to minimise 
the effects of the capital charges involved in connection 
with the large waterside station, and at present this will 
be very difficult to secure unless interconnection is 
possible, to obtain the advantages of a widespread net- 
work and a diversity of load. Further, in stations 
operating with a few large sets of plant, reliability of 
supply is of paramount importance, as indicated by the 
writer in an article in the ELECTRICAL Revew of March 
27th, 1914, and this can only be economically secured in 
the majority of cases by the interconnection of systems. 

Possibly the Electricity Commissioners will initiate, 
or at least give encouragement to, research in generation 
matters, and it is quite probable that within a com- 
paratively short time we shall have before us some fairly 
reliable data in connection with a combined coal car- 
bonisation and electricity generating scheme, in which 
the capital cost and improvement in lay-out will be on 
more justifiable grounds than has hitherto been the 
case. If we assume the adoption of such a scheme 1n 
the future, it appears probable that the large steam 
turbine will be used for generating purposes, owing to 
its various advantages and further possible improve- 
ments in efficiency, which will enable 1t easily to hold its 
own when compared with the internal-combustion engine 
or gas turbine, in the event of these prime movers be- 
coming a commercial success in large units. The boiler 
plant in connection with the combined carbonisation 
scheme might be both gas and coke fired, and in this 
connection perhaps a further development of the Bone- 
court boiler may be utilised as regards gas firing. 
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But with all these schemes there would still be a 
heavy loss of rejected heat at the lower temperature, 
which, in the case of steam or fluid turbines, would be 
some 65 to 70 per cent. of the total heat in the steam 
or heat carrier. A considerable portion of this rejected 
heat might easily be utilised in the case of internal-com- 
bustion prime movers, but as regards present practice 
with steam turbines, about 7u per cent. of the total 
heat in the steam is carried away by the condenser circu- 
lating water, and with large modern units some 65 per 
cent. will probably be dissipated by means of the cooling 
water. B 

Assuming, for example, the case of a large waterside 
station equipped with modern steam turbine plant and 
carrying a load of, say, 50,000 kilowatts, then under 
average conditions of working the heat rejected to the 
condenser circulating water will be from 495 to 500 
million B.TH.U. per hour. 

The colossal waste of thermal units in the condenser 
cooling water of large power houses is a problem that 
may have to be tackled in the immediate future, if the 
large waterside station. is to become more than a passing 
phase in supply developments, and become a potent 
factor in a combined scheme of electricity supply and 
fuel conservation. The rejected heat might be utilised 
in connection with a public hot-water supply system, 
as proposed by Mr. W. M. Selvey, and if the power 
house is at all reasonably situated with regard-to the 
area of the hot-water service, the scheme appears to offer 
commercial possibilities in respect of fuel conservation. 

Vast quantities of heat are necessary for domestic 
and industrial purposes in any community, and the 
writer believes that fuel conservation, cheaper and more 
universal electricity, and a cleaner and healthier atmo- 
sphere, are all inter-related problems that will have 


to be tackled by engineers during the next decade. The 
relatively small, and at present inefficient power station, 
situated centrally to its distributing network, will in 
many instances be superseded by a bulk supply, but 
there is still scope for the development of combined 
generating and heat supply schemes, utilising chiefly 
the rejected heat from the electricity works plant. 

The idea of transmitting either hot water or steam 
to any appreciable distance is often considered to be 
quite impracticable, but in practice it can be commer- 
cially successful, and result in a considerable economy 
of fuel. 

Various estimates of the coal wasted annually for 
both industrial and domestic purposes have been 
computed by different authorities, but supposing the 
very moderate figure of 30 million tons wasted through 
inefficiency and ignorance, &c., it appears evident that 
we are still a prodigally wasteful nation. Further, sup- 
pose that owing to national fuel conservation, we sold 
an increasing proportion during the next few years of 
this 30 million tons per annum in the overseas markets, 
the revenue obtainable by taxation alone would justify 
Government assistance for various reconstructional 
schemes, such as railway electrification, power supply 
improvements, inland waterways, and transport sys- 
tems, &c. | 

The writer is aware that whilst ‘‘ Utopian ” ideas in 
connection with fuel conservation are easy to construct, 
they would be difficult to practise during the present 
period of industrial unrest, but it is very necessary 
that engineers, and particularly electricity supply en- 
gineers, should keep ideals always ahead of their prac- 
tice, for in a very large measure, progress in both elec- 
tricity supply and national fuel conservation will de- 
pend upon their exertions. 
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U.S.A. STANDARD PRACTICE IN VOLTAGE RATINGS.’ 


By F. D. NEWBURY and R. W. E. MOORE. 


THIS article has been prepared in order to show the American 
practice in alternating-current voltages of systems and ap- 
paratus, and the reasons leading up to their develop- 
ment and use. While a very great deal has been accom- 
plished in standardising voltages, yet there is a considerable 
field that has not been covered, but in which there has been 
established a logical and economic practice. It has been 
attempted only to cover this subject in a broad and general 


e way. 


karly Development of Utilisation Voltages.—In the very 
early development of the electrical industry, experimental 
work commonly employed 100 volts, and this value was used 
on account of limitations in lamp construction. Lamps and 
other simple devices were constructed for this voltage; also 
generators were commonly designed for 100 volts. There was, 
however, a tendency for distributing circuits to increase in 
voltage due partly to the desire to reduce the effect of voltage 
drop by increasing the basis voltage, but largelv to the in- 
fluence of the carbon incandescent lamp which, for practical 
reasons, was supplied to the industry in a wide range of volt- 
ages from 100 volts upward. These lamp voltages ranged from 
100 to 130 volts, and brought into existence a corresponding 
range of utilisation circuit voltages. "The present practice 
shows a variation in circuit voltages of from 110 to 190 volts. 
This condition retarded standardisation for a long period of 
time, and has made it difficult: to accomplish. 

The tendency for voltages to increase seems to be universal. 
Direct-current traction voltages max serve as a typical 
example. Since 1900, traction voltages have increased from 
500 volts to 550 volts, and during the past ten vears to 600 
volts. This general tendency for voltages to increase as soon 
as placed into use is mentioned only to indicate the reason 
for the basis of 110 commonly used, and also to suggest the 

ditticulty of maintaining, for any length of time, a standard 
based on any lower voltage. 

In this connection some statistics may be interesting show- 
ing the magnitude of the field covered by the present discus- 
sion, and consequently the extent to which these standard 
practices have become well established. 

In a single vear (1919) there were 182 million incandescent 
lamps sold within the United States. There are nearly 6,000 


* This article was prepared in view of the discussion which 
took place at the last meeting of the I.E.C. with regard to 
standard pressures, 


— 


main generating stations in the United States having an 
aggregate generator rating of nearly thirteen million k. v. A., 
and representing a capital investment of between 2,500 and 
3,000 million dollars (4500, 000, 000-4600, O00, 000). This does 
not include isolated plants, power stations serving only 
one manufacturing plant, nor the plants operated by electric 
railway companies for their own power. There are 126 power 
plants of over 20,000 KW. capacity. The rapid increase in the 
number of new A.C. generating stations makes this subject of 
standard A.c. voltages particularly important at the present 
time. In the United States alone, for example, 926 new 
central stations were built in 1919. Of the central stations 
(stations generating power to sell) in the United States, nearly 
80 per cent. are entirely alternating current, andan additional 
10 per cent. are a combination of alternating and direct cur- 
rent. In addition to that given above, there are a very large 
number of isolated and industrial generating plants as in- 
dicated by the census of 1917, which showed 45,000 such 
plants. 


Classes of Systems.—Svstems and apparatus, from the stand- 
point of voltage standardisation, may be conveniently divided 
into four groups. This division into classes is employed only 
for the purpose of presenting this subject in the clearest form, 
and the limiting values emploved in each class are not to be 
considered as representing definite limits in practice. 


1. Relatively small systems (up to 1,000 or 2,000 Kk. v. 4.) 
with voltages up to 2. 100, in which generators may be directly 
connected to the utilisation. circuits, or step-down trans- 
formers may be used (figs. 1 and 2). 


2. Systems of medium size (up to possibly 90,000 K.v.a.) 
supplying urban communities of medium size, using generator 
voltages up to and including 13,200, and which may or may 
not use step-up and step-down transformers between the 
generators and distribution circuits (fig. 3). 

3. Svstems of large size (larger than class 9 and up to ap- 
proximately 100,000 or 200,000 K. v..) serving the largest urban 
communities, or supplying areas of considerable extent by 
transmission lines, employing voltages up to roughly 88,000, 
and having step-up and step-down transformers (fig. 4). 


4. Large, long-distance, transmission systems employing 
voltages up to 220,000. From the standpoint of standard 
dr this class is simply an extension of the preceding class 

g. . 
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Values of Normal Circuit Voltages.—The following table 
gives a somewhat complete list of the values used in practice 
as hash normal voltages for circuits in the several classes of 
system :— 


Class No. la (without distributing transformers).—See Fig. 1. 


Generator voltage.* Utilisation device voltage. 
210 220 
480 110 
600 550 
2,400 2,200 


Class No, 1b (with distributing transformers).—See Fig. 2. 


Generator Utilisation circuit Utilisation device 


voltage.* vo:tage. voltage. 
240 115 110 
480 230 220 
600 460 440 
2,400 575 530 
Class Ita) 
Utilization Device. 


240% Generator and Utilization 


Circuit 
Bus 
Fia. 1. 
Class Il 
Ger Generator Circuit 
13200 V. 
Bus Taps for Regulation 
Induction Voltage 
Regulator 
= i M : Fra. 
Class II : 
Generator 


66000V Circuit 


2 Circuit : 
6600 . | 


Primary Transmission 


187 
Claes No. 4.—8ee Fig. 5. 
Generator Transmission Distribution Utilisation Utilisation 
voltage.* circuit voltage. circuit voltage. circuit. device voltage. 
6,600 22,000¢ 2,300 115 110 
11,000 33,000 2,300 /, 000 Y 230 220 
13,200 110,000 6,900 460 440 
132,000 11,500 575 550 
154,000 13,800 2,300 2,200 
220,000 


t Secondary transmission circuits. 


The Utilisation Device Voltages given are those which are 
standard for a very large amount of apparatus using current, 
especially motors, but there are some devices supplied at other 
ratings. This is particularly true of lamps. 

A word of explanation concerning the terms used in the 
illustrations of typical systems and in the above tables may 
he necessary. Circuits may be conveniently divided into 
four main classes :— 

1. The generator circuit is the part of the system from the 
generator to the station bus. The same voltage value is 
considered to exist throughout the generator circuit which 
obviouely is the generator voltage, and it is convenient to omit 


Class Itb! ' : 


Utilization Device 
Generator. Circuit Utiization Circuit 
2400 15/230 V Ho/220 
Bus No taps for 
Regulation 
Fia. 9. NE. 
Utilization 
Dees 
Utilization 
5/230 0/220 


Vo taps for 
Regulation 


e Ee, Utilization | | 
e300V Circuit 


115/230 „ 


22000 0 — ffo; 
Secondary. EL [ee 
: Transmission Circuit 


Indüction Voltage 
Regulator 


| 2n : | Fia. 4. 


Class IY 
- Generator 


Ger) Circuit 
— I3200V 


Primary Transmission 


 Utiization Circuit 


22000V 2300V 
Secondary Transmission 


Circuit 


r : or d 
; EY g 
i 330007 ino 
x @ za Utilization Device 
P SMELL 1 Fio. 6. 
Class No, 2.—B8ee Fig. 3. the word “ circuit " in referring to the voltage of this part 
Generator Distributing Utilisation Utilisation of the system. 
voltage.* circuit voltage. circuit voltage. device voltage. 2. The transmission circuit is the part of the system in 
6,600 2.350 115 110 which bulk power is transmitted from one locality to another 
11,000 2,300/4,000 Y 230 220 locality; it is that part of the system between the secondary 
13,200 160 440 of the station step-up transformers and the primary of the 
575 550 step-down transformers serving the distribution circuit. The 
2,300 2,200 transmission circuit may be divided into primary and secondary 
Class No. 3.—Bee Fig. 4. transmission circuits when several transmission lines at re- 
Generator Transmission Distribution Utilisation — Utilisation duced voltage are tapped off the main or primary transmis- 
voltage.*  oircuit voltage. circuit voltage. circuit. device voltage. sion circuit. 
6,600 23,000 2,300 116 110 3. The distributing circuit is that part of the system con- 
11,000 33,000 2,300 /, 000 Y 230 220 sisting of the distributing network. 
13,200 44,000 6.970 460 440 
66,000 11.500 575 550 * The generator voltages as given are commonly accepted in 
88, 000 13,800 2,300 2 200 the United States as system voltages. 
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4. The utilisation circuit is that part of the system to which 
lights, motors, heating apparatus, and other utilisation devices 
are connected. A distinction 18 made between the voltage of 
the utilisation circuit and the voltage of the utilisation device 
which represents the conventional voltage drop in the utilisa- 
tion circuit. 

Discussion of Class No. 1 Voltages.—1t will be noted at once 
that generator voltages in Class No. 1 are multiples of twelve, 


while voltages in other classes are multiples of eleven. "The. 


reason for this difference is the absence of transformation in 
the majority of installations employing low voltage generators. 
Originally it was common practice to adhere to the same 
ratio in generator voltages as in voltages of other apparatus, 
and the standard generator voltages were 220, 440, and 1,100, 
and 2,200. However, as 110 and 220 became better established 
as the standard voltages, and the requirements concerning 
uniformity of voltage in utilisation circuits became more 
exacting, it was found that generators, supplying utilisation 
circuits without transformers must be designed for higher 
voltages, to provide for the necessary drop between the genera- 
tor and the consuming device. The lower voltages, 220 and 440, 
were the first to be changed to these higher values of 240 and 
480, and there was a period when standard generator voltages 
were 240, 480, and 2,300, but this proved uneconomical from 
the generator standpoint since it is convenient that the volt- 
ages within a given class be whole number multiplies of the 
basic voltages (in this case 120). Therefore the standard 
voltages of 240, 450, 600, and 2,400 were finally reached. 

Discussion of Voltages of Classes Nos. 2, 3, and 4.—We have 
pointed out that the development of lamps, motors, and other 
utilisation devices led to a basic voltage of 110. This, in turn, 
determined the common factor of eleven used throughout 
American practice for transmission, distribution and utilisation 
circuits. 

There 1s an apparent discrepancy between the voltages re- 
commended for generators (240, 480, and 2,400) and the 
corresponding voltages recommended for distribution circuits 
from transformers (230, 460, and 2.300). Utilisation devices 
of the same voltage may be supplied directly from both of 
these voltage sources. These differences arise from the different 
conditions existing in the two cases. 

1. There is more freedom in the choice of transformer loca- 
tions with reference to the centre of the load than in the case 
of generators, so that the permissible voltage drop between 
the generator and its load should be greater than between the 
distributing transformer and its load. 

2. Transformers may be designed (as is the case in U.S. 
practice) to operate successfully within a moderate range 
beyond their rated voltage, while generators cannot be pro- 
vided with this voltage margin, without providing equal per- 
centage increase in capacity. This also makes it possible to 
provide satisfactory voltage at the utilisation device with the 
lower transformer secondary voltage. 

Generators inherently have a fixed maximum voltage at the 
maximum rated load and rated power factor because of the 
fixed exciting voltage and a higher voltage cannot be main- 
tained unless the excitation voltage is increased above its 
normal value. It is logical, therefore, to consider the station 
bus voltage as establishing the system voltage. In systems 
having step-up transforiners connected to the station bus, th 
ratio of transformation establishes the normal voltage of tha 
part of the transmission system. Several secondary transmis- 
sion or distributing circuits of varying length and density of 
loading may be tapped off from this primary transmission cir- 
cult, each having its own load drop and other service require- 
ments. It has, therefore, become standard practice to provide 
transformer taps in the step-down transformers. The ratio of 
transformation in the step-down transformers, therefore, es- 
tablishes the normal voltage of the distributing circuits. 

It will also be noted that while the common divisor of 
voltages for transmission circuits is 11 (22,000, 33,000, &c.), 
the corresponding factor for distributing circuit voltages is 
11.5 (2,300, 6,900, &c.). 

It is American practice to design distributing transformers 
(up to 6.900 volts) feeding the utilisation circuits, without 
voltage taps for reasons of manufacturing economy. ‘This 
makes it desirable to provide for a large part of. the total 
voltage drop of the system at the point in the system where 
taps are available ahead the distributing transformer. This 
is the reason for the higher basic voltage (115 instead of 110) 
in the distributing circuit, as compared with the basic voltage 
in transmission circuits. ) 

Normal Value of Line Drop.—It will be noted that the total 
difference between the generator or secondary voltage of the 
step-up station transformers and the utilisation voltage, is 
based on approximately 10 per cent. line drop. "This value is 
subject to variations in practice, but 10 per cent. represents, 
according to the American experience, a fair compromise 
between reasonable cost and good service. It also represents 
a compromise based on practice that embraces the widest 
possible variety of condition in cost of power, from one extreme 
of high-priced coal or oil to the other extreme of water power; 
and a wide variety in service requirements, ranging from 
large congested city conditions to transmission systems hun- 
dreds of miles in extent. Tt is to be understood that closer 
regulation is obtained, when desired, as in city lighting 
circuits by the liberal use of induction-type feeder regulators, 
or on transmission circuits by svnehronous condensers. 

Normal Voltage of Cireuits.— There is another question that 


inevitably arises in any discussion of standard voltages. What 
is the normal voltage of the circuit? Voltages of widely 
different values exist in the same circuit in many practical 
cases due to line drop, or in the case of long transmission lines 
with high capacities, the voltage at the receiving end of the 
circuit may be higher under light load conditions, necesaitating 
a reduction in the voltage at the generating station, or the 
equivalent to maintaining normal voltages at load centres. 
Engineering considerations of insulation margin of safety make 
it necessary to consider the highest rated voltage of any ap- 
paratus connected to the circuit as the normal rated voltage 
of the circuit. Then all apparatus that is to be connected to 
the circuit should be designed to have the recognised standard 
margin of safety based on this normal rated voltage of the 
circuit, even if, under usual operating conditions, a particular 
piece of apparatus is connected to a part of the circuit that 
operates at a lower voltage than the normal voltage of the 
circuit under same load conditions. 

The practice has developed, in view of these considerations, 
of defining the normal voltage of the system in the following 
terms. ‘This definition and practice has been suggested for 
general adoption :— 

“ In systems employing transformers, the normal voltage of 
the system or circuit is defined as the highest rated voltage of 
the secondaries of transformers supplying the system or 
circuit. 'This voltage rating applies to all parts of that par- 
ticular system of circuit. 

It is to be understood that the standard rules for dielectric 
strength tests be based on the normal voltage of the system or 
circuit as defined above, and all dielectric strength tests shall 
be baséd on the normal voltage of the system, even if ap- 
paratus is applied on a part of the system which ordinarily 
operated somewhat below the normal voltage." y 

This definition of normal voltage is intended for application 
to all systems. Any definition of normal voltage of the circuit 
that is not based on the highest voltage existing normally in 
the circuit is, in effect, a reduction in the recognised margin 
of safety of the insulation, and rather than accomplish such 
a reduction in margin of safety indirectly in this way, it would 
seem preferable to do it directly by changing the standard 
dielectric test rules. But the tendency in connection with the 
rules for dielectric strength seems to be in the direction of in- 
creasing ‘the margin of safety rather than decreasing it. 


CORRESPONDENCE. | 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Economiser Tubes. 


Would any of your readers show by diagrams and explain 
an easy and quick method of withdrawing and replacing 
economiser tubes (Green’s) ? 

R. S. Thornthwaite. 


Whitehaven, October 5th, 1920. 


The E. P. E. A. and the E. T. U. 


I am very pleased to find someone upholding the attitude 
taken by the E. P. E. A. in the recent electrical industry dispute. 

May I ask why so many of your correspondents—and your- 
self, judging by your footnote appended to a letter signed 
Pollux in this week's ELECTRICAL REVIEW—are 80 con- 
vinced that the E. T. U: set out to nobble " the E.P.E.A.? 
It is very evident from previous letters on the subject that, 
between certain sections of these unions, rather bad feeling 
exists, and it would appear—to my mind—that someone (most 
probably an enemy of both) is trying to work that '' rather 
bad feeling " into a feud to serve his ends. Who can it be 
that is the common enemy of the E.T.U. and E.P.E.A.? 
Most probably, I should say, the capitalists, but the support 
given to this in your footnote 1s hardly in keeping with the 
impartial attitude you usually adopt in these matters. 


Juice. 
London, October 10th, 1920. 


Having read the correspondence that has appeared in your 
columns lately on the subject of the E.. UI. and E.P.E.A. 
and noted the one-sided tendency manifested therein, I was 
relieved to find something on the other side in the letter 
signed ‘ Pollux " in this week's EvectricaL Review. I will 
lay myself open to being accused also of being naive and 
“artless ” by endorsing his remarks. 

Your own lengthy remarks and comments on the letter in 
question are, however, somewhat mystifying to me, for I can- 
not decide in my own mind whether you have an axe to 
grind, or have only taken (to an E.P.E.A.-ite) a wrong view. 
Whatever the cause, the letter appears to have '' hit you in 
the raw,” and I am afraid the unexpected blow has elicited 
an editorial from you not exactly in accordance with your 
usual fair and logical power of argument. 
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The whole point in dispute, as I see i$, is that the E.T.U. 
toed (for once) the E.F.E.A.'s line, and because the E.T.U. 
is of doubtful repute ° you turn on the E.P.E.A. and ask 
them why they allow it. 


London, October 10th, 1930. 


r 


Ben Hur. 


I thank you for your kind and flattering note to my letter 
of the 4th inst.; remarks of that nature ought not to pass 
without comment. 

Presumably the note was meant more as an explanation of 
matters than af answer to my letter. It hardly convinces one 
as being a genuine expression of opinion, but rather a set 
of peso such as one frequently finds a lawyer resorting to 
in defending a hopeless case—an attempt to confuse. Possibly 
it was intended to be so? | 

Perhaps I did not make it as clear as I might have 
done, that the E.T.U.'s adoption of a ''settlement by agree- 
ment policy was not necessarily permanent, but I think 
it was sufficiently clear to anyone who did not want to read 
it otherwise. 

In any case it was not the E.P.E.A. that changed its policy: 
the employers who refused to try and settle by negotiation 
certainly made a serious mistake, and must not expect support 
` from the E.F.E.A. under such circumstances, though there is 
no doubt that. E.P.E.A. men as a body (as they have already 
shown) are fully-aware of and anxious to execute their duties 
—public and other. 
. As regards the public, how much do they care whether 
E. P. E. A. men live or starve so long as their lights, their tram- 
ways, their conveniences of every kind continue? When the 
public show one tenth of the regard for E.P.E.A. men that the 
latter have already shown for the public, arguments on the 


basia of a man’s higher duties to the public will begin to 


have weight. 


October 10th, 1920. 


ge in to this matter in our leading columns.—EDs. 
. Rev. 


Pollux. 


External Wasting of Fuel Economiser Pipes. 


In your contributor's interesting article under the above 
title the statement 18 made that the water is very much colder 
at the feed inlet end of the ordinary type of economiser than 
at the other end, and this is given as the reason why the 
pipes often show excessive wastage at that end. Now, this 
is not the case, since, in the first place, all the pipes work 
in parallel, and, therefore, all receive water at the same 


temperature; and, secondly, as I have already shown in. 


your pages (' Some Sources of Error in Thermometry,’’ 
December 29th, 1916), the lowest water temperatures in an 
economiser are found, not at the feed inlet end, but at the 
other end, in spite of the higher flue gas temperatures obtain- 
ing there. The reason why, 1n spite of this fact, the deposition 
of moisture and consequent corrosion take place at the feed 
inlet end i8 due as much to the low gas temperature at that 
end as to the low temperature of the water. 
With regard to the warming of the inlet water, it should 
be remembered that the higher the inlet temperature is made 
the less efficient will the economiser be, and for this reason 
it is doubtful whether the system sometimes adopted, of using 
a small section of the economiser at the cold end as a pre- 
liminary heater by arranging it to work in series with the 
main economiser, is not more justifiable from an economical 


point of view than the use of the various contrivances for . 


warming the inlet water described by your contributor. 

I was somewhat surprised to find no mention of the 

. “ National ” circulator as a means for increasing the tem- 
ue of the feed water.: This apparatus is quite efficient 
or the purpose, it does not require the feed pumps to deal 
with warm water, it has no moving parts, and, once ad- 
jüsted, it remains self regulating, as the amount of hot water 
by-passed by it is roughly proportional to the flow of water 
to the economiser. . » 

It would be interesting to know how the steel tube econo- 
misers which appear to be coming into favour at the present 
Hine compare with the old cast-iron economisers as regards 
wastage. | 


Loughborough. 


8 S. B. Pausey. 
October 4th, 1920. 


Domestic Supply Pressure and Wiring. 


I have. read with considerable interest the article and cor- 
respondence recently appearing in your columns on domestic 
supply pressure and wiring. and as & wireman would like to 

d my quota in favour of the “ Looped Tube” system 
of wiring as possessing considerable advantages over any sys- 
tem of concealed wiring at present in use in this country :— 

l. Lower installation cost. 

2. All wires may be pushed or drawn in after plastering, &c., 
is finished. Ps i | | 

3. A * live pair can alwavs be found at anv light outlet 
and consequently additions can be carried out. or trouble ” 
located and removed with the minimum of expense, 


4. There are no boxes of any description concealed under 
the floors, and no loose boards or pockets in floors are neces- 
sary. 
E $ Generally speaking, there will only be two wires in a 
ube. 

The essential differences between the usual English method 
and the “ Looped Tube " method as used in America for the 
last fifteen years to my knowledge are perhaps best shown m 
the diagram. It will be noticed that the latter system takes 
slightly more tube than the ordinary method, but against 
this must be set the saving in wire and fittings and the great 
saving in labour of wiring. A valuable stunt that is not 


Dist: Board | 


Fig. 1.—ENGLISH METHOD. 


Fie. 2.—AMERICAN METHOD. 


poo 


pper Strip 
- Fra. 8.—Bonpina DEVICE. 


generally used is to use the third plate of a three-plate ceiling 
rose as the looping-in point for the positive wire or switch 
feed. Where several tubes enter a ceiling point some simple 
bonding device is necessary if continuity is desired, and I 
would suggest strip copper à in. wide perforated every i in. 
with a 3/16-in. hole and fastened in the manner indicated 
in fig. 3. 

The device makes a good contact at less cost than any 
bonding device I know of, and is adaptable to any size or 
number of tubes. as . 

With couplings, where necessary, it is the only fitting re- 
quired, no tees being used, and the tube being bent instead of 
using elbows. 

The idea is fairly prevalent amongst. wiremen and con- 
tractors that ''close-joint " tube cannot be bent in a decent 
right angle. This is quite a mistake. With a block of hard- 
wood bored accurately to the size of the tube and the edge of 
the hole gouged out in the arc of a circle, no difficulty will 
be found in bending 4 in. or § in. tube in a right angle ben 
with a radius of about 3 in. 

Where two such bends are encountered in a run, as from 
ceiling point to switch, or from one ceiling polnt to another, 
the wires push in quite freely, no draw wire or fishing“ 
being required; and wiring becomes very simple and quick. 
The wiring of one point takes only a few minutes. I do not 
claim for this system that it is suitable for old buildings, but 
for the large number of new houses at present being erected 
all over the country, in my opinion, it knocks all other systems 
including C. T. S. into a cocked hat. 

Archibald J. Inch. 


Berkhamsted. 
October 11th, 1990. 


Road Transport. 


With reference to the letter of Tractor which appeared 
in a recent issue of your journal, in which the writer stated 
that, with the exception of Sir H. P. Maybury, he failed to 
find the names of anv members of the Institute acquainted 
with modern road work, and, unless more attention is given 
to the science and art of road construction for present-day 
traffic, those who are responsihle for providing transport and 
dealing with road traffic are likely to have some diffieulty m 
the smooth running of the heavy and increasing motor traffic 
that roads will have to carry—the latter concludes with the 
comment that it looks as if the Institute of Transport is 
putting the cart before the Borse.” i , 

T solicit the hosnitality of vour columns to point out that, 
in addition to Sir Henry Mavbury. Director-General of Roads, 
Ministry of Transport, Sir Maurice Fitzmaurice. C.M.G. (a 
former engineer of the I.G. C.). Mr. W. Willmott (until 
recently County Survevor of Warwick). and Mr. A. Dryland, 
County Surveyor, Middlesex. who are members of the Council, 
the membershin of the Institute includes the survevors of the 
counties of Bedford. Durham, Gloucester, Isle of Elev. Kest- 
eyen, Leicester, Kent, Nottingham, Somerset, Stafford, East 
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Suffolk, West Suffolk, Worcester, and the East and West 


Ridings of Yorkshire. 

In addition, many of the chief officers of the Roads Branch 
of the Ministry of Transport and numerous prominent Metro- 
politan and provincial municipal engineers are also associated 
with the Institute. 

I$ would, therefore, appear that your correspondent must 
bave indited ‘his letter under a misapprehension, and that 
. there is no cause for the belief that the important question of 
road construction in relation to transport will not receive the 
consideration it deserves by the Institute; on the contrary, an 
important paper dealing with this gubject has already been 
read before the Institute by Sir Henry Maybury, and others 
are to follow. 

H. S. Blair. 


Hon. Secretary, Institute of Transport. 
Westminster, October 8th, 1920. 


— — 


Power Factor. 


It would, I think, have been helpful if Mr. C. H. Harvey, 
in his letter of September 19th, had been a little more explicit 
with regard to his suggestion to charge on the basis of Kk. v. A. 
hours, the charge to be modified in accordance with the 
power factor of the whole system.” 

First, what is exactly meant by the overall power factor of 
the system, and secondly, how does Mr. Harvey propose to 
obtain this figure? In the case of an undertaking fed from 
one power station, I presume Mr. Harvey’s idea is that the 
power factor of the power station at times of peak load should 
be taken, but this of course would vary from day to day. On 
the other hand, with a supply system fed by several power 
stations, it is not quite clear how Mr. Harvey would ascertain 
the overall power factor of the system; perhaps he will be 
good enough to explain. 

The arguments deduced in my letter of September 14th with 

regard to the iniquity of charging on the basis of K.v.a.-hours 
are in no way affected. as Mr. Harvey supposes, bv adjusting 
the X.v.4. charge to the overall power factor of the system. 
In taking Id. per K.v.a.-hour I had in mind a charge of 1.25d. 
per unit at 80 per cent. power factor, i.e., a charge per K.V.A.- 
honr of 80 per cent. of 1.95d. 
- If Mr. Harvey will look at the matter in this light, I think 
he will agree that what I have previously said is correct; but 
on the other hand, if he can produce facts and figures to show 
that this is not so, I am sure it would help the discussion. 


E. W. Dorey. 
Enfield, October 12th, 1990. 


IMPORT TRADE OF CHINA. 


1 


Tar following table shows the value (and where possible 
the weight) of China's imports in 1919 of material of interest 
to the electrical and allied trades, indicating the principal 
countries of origin. The figures for 1918 are given in com- 
parison, and notes of increases or decreases are added. The 
advance in Chinese purchases is striking, and it is note- 
worthy also that Great Britain is regaining its share rapidly. 
. It is probable that the trade credited to Hong Kong was to 
a fair extent transacted with the United Kingdom. 

The Chinese picul- 1331 lb. average. and the Haikwan 
tael=5s. 34d. in 1918 and 6s. 4d. in 1919. 


Country whence imported 1918 1919 Inc. or dec. 
Machine belting.— 
Total . taels 554,000 768.000 + 214,000 
Hong Kong taels 48,000 58,000 + 10,000 
Great Britain taels 224.000 296.000 + 72,000 
Japan . . taels 168,000 | 930,000 + 69.000 
United States ... taels 107,000 170,000 + 63,000 
Electrical materials and fittings.— 
Total .. taels 4.308.000 5,170,000 + 862,000 
Hong Kong  ... . taels 471,000 398,000 + 27.000 
Great Britain taels 250.000 285.000 + 35.000 
Italy taels 9.000 | 988,000 + 279,000 
Japan .. taels 2,300,000 9,303,000 + 3,000 . 
Canada .. taels 273.000 227.000 — 46.000 
United States ... taels 874,000 1,629,000 + 748,000 
Machine tools.— 
Total s taels 349.000 500.000 + 151,000 
Great Britain taels 2,600 50.500 + 47.900 
Denmark . taels — 21.00 + 21,000 
Japan Pa . . taels 199.000 222.000 + 93.000 
Canada . . tnels 2.000 28.000 + 26.000 
United States ... taels 143.000 169,000 -+ 26.000 
Propelling machinery as boilers, turbines.— 
Total taels 757.000 1.640.000 + 883.000 
Great Britain tacls 117.000 999.000) + 175.000 
Japan taels onnoón 162.000 — 38,000 
Canada . . . taels 67.000 108.00 + 41.000 
United States ... taels 355,000 799,000 + 444,000 


Country whence imported 1918 1919 Inc. or dec. 
Machinery, other, not textile, brewing, refining, £c.— 


Total 2s taela 5,019,000 8,417,000 + 3,998,000 
Hong Kong . taels 379,000 658,000 + 279,000 
Great Britain .. taels 524,000 918,000 + 394,000 
Japan ... taels 2,509,000 2,320,000 — 189,000 
Canada .. tuels 326,000 740,000 + 414,000 
United States ... taels 1,117,000 2,618,000 + 1,501,000 
Telegraph and telephone material.— 
Total taels 501,000 940,000 + 439,000 
Hong Kong taels 11,000 60,000 + 49,000 
Great Britain taels 16,000 67,008 + 51,000 
Japan taels 398,000 406,000 + 108,000 
Canada . .. taels 16,000 103,000 + 87,000 
United States ... taels 55,000 151,000 + 96,000 
Aluminium, manufactured.— 
Total piculs 240 1,760 + 1,520 
taels 40,000 287,000 + 240,000 
Japan piculs 180 1,590 + 1,410 
taels 35,000 275,600 + 240,600 
United States ... piculs 60 |. 160 + 100 
taels 5,000 10,000 + 5,000 
Brass and yellow metal; bars, sheets, wire, éc.— 
Total piculs 19,000 27,000 + 8,000 
taels 764,000 860,000 + 96,000 
Hong Kong piculs ,600 8,600 + 4,000 
taels 191,000 247,000 + 56,000 
Great Britain .. piculs 46 1,690 + 1,644 
taels 3,000 56,000 + 53,000 
Japan piculs 14,000 15,000 + 1,000 
taels 534,000 468,000 — 66,000 
Canada piculs 30 1,330 + 1,300 
taels 2,000 54,000 + 52,000 
United States ... piculs 526 042 + 16 
taels 33,000 39,000 — 1,000 
Copper, bars, rods, sheets, plates, nails, and wire.— 
Total piculs 11,000 40,000 + 29,000 
taels 422,000 1,334,000 + 912,000 
Hong Kong piculs 520 430 — 90 
taels 28,500 15,000 — 13,500 
Great Britain .. piculs 9 988 + 986 
- taels 80 23,000 + 22,920 
Japan piculs 10,000 36,000 + 26,000 
taels 378,100 1,209,000 + 831,000 
Canada piculs — 917 + 917 
taels — 29,000 + 29,000 
United States ... piculs 195 1460 + 1,265 
taels - 9,000 50,000 + 41,000 


THE LONDON MEDICAL EXHIBITION. 


Tue tenth London Medical Exhibition, organised by the 
official managers of the exhibition of the seventeenth Inter- 
national Congress of Medicine, 1918, and the exhibition of the 
fifth Clinical Congress of Surgeons, London, 1914, was held 
at the Central Hall, Westminster, last week, and was well 
attended, considerable interest being shown in the various 
exhibits. These consisted of medicines, antiseptics, anesthe- 
tics, tonic and patent foods, and other chemical products, 
together with surgical and dental appliances and instruments, 
artificial limbs, and last, but by no means least, electro- 
therapeutical apparatus and X-ray outfits. Many of the 
latter devices are well known, and need no elaborate descrip- 
tion, but some types of apparatus that were on view are 
worthy of notice, and we hope to publish more about them 
at & later date. 

The total number of exhibitors was about 90, of which some 
sixteen firms showed appliances of an electrical nature. Of 
these firms some half-dozen had on view X-ray outfits and 
accessories suitable for both medical and dental purposes, 
while about the same number of firms showed electrical de- 
vices of special interest to dentists. 

In what follows we present a brief review of the exhibits 
of an electrical nature that were on view. 

Messrs, Mayrr & PHELPS, amongst many other devices and 
instruments, exhibited an examination lamp fitted with a 
burner of the 4-watt type. which gave a brilliant light, and 
an improved electroscope intended to be used for the direct 
examination of the larvnx, cesophagus, and air passages. 

Messrs. ALLEN & HANBURYS, Lr., in addition to other 
preparations, showed ''Umbrose," or what is termed '' sha- 
dow meal,” being a specially prepared barium meal. and used 
for X-ray diagnosis. It is in the form of an impalpable powder 
and the barium sulphate is incorporated with the other 
ingredients in the process of manufacture, so that when 
administered a clear and regular shadow of good definition is 
produced. A useful feature is that the subject can easily 
prenare and administer the meal himself. 

Messrs. HawksiEy & Sons had on view a number of very 
interesting devices, which included various forms of De Zeng 
electric diagnostic instruments. 

THe MepicaL SuPPLY Ássocn TION, LtD., exhibited a selec- 
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tion of its electromedical apparatus, such as has already 
received notice in our columns. 

Mn. Leouine A. Epwarps demonstrated the uses of his 
'" Quidos patents, several of which have been described in 
our New Devices” columns at various times. They in- 
cluded an insulated oven, electrically or gas-heated, in which 
high or low temperatures can be maintained over long periods. 
The bed warmer is a neat and handy device which is heated 
by a law C.P. electric lamp, and which entails no fire risk 
whatever. It can be easily converted so as to form a study 
foot warmer, reading lamp, vaporiser, combined food warmer 
and night light, or it can be used as an “iron” for massag- 
ing by heat, by rolling the device over that part of the 
body to be treated. 

Tae ‘‘ Avrorascope"’ Co., ILrp., shows a very compact 
pocket outfit for the purpose of illuminated examination of the 
ear, mouth, throat, and teeth. By its use the vocal cords and 
drum of the ear can actually be seen in davlight, and it may 
also be used for the trans-illumination of the antrum and 
retinoscopy. The small electric lamp is supplied by a dry 
battery contained in the handle of the device. 

Mr. W. H. PETTIFOR had on view a selection of electrical 
aids for the deaf, of various pitches and possessing different 
wave form characteristics. A test instrument is shown which 
enables a prescription to be written for an electric aid, to 
give the most suitable pitch, sound-wave form. and volume 
of sound for each individual case of deafness. These devices, 
in connection with which use is now being made of the 
"laryngophone," and another device which transmits sound 
through the bones of the head, are compact and efficient. 
Other exhibits included dry batteries, lighting and heating 
apparatus for medical use, and faradic and galvanic current 
apparatus. 

Messrs. OzoNAmm, Lrp., exhibited various types of appara- 


tus for the production of ozone for treagment as well as for 
disinfection purposes. 

Messrs. SCHALL & Son showed Pantostat apparatus for con- 
verting the main supply current into a suitable form for 
cautery, light, galvanism, and faradism, and also for supplying 
power to drills, burrs, trephines, and massage apparatus. 
Headlights and other lamps, vatteries, coils, ard diathermy 
apparatus were also shown, together with a collection of X-ray 
apparatas and accessories. 

Messrs. X-rays, LTD., had on view a number of Coolidge 
and other X-ray tubes and accessories, in addition to a H.P. 
10-K.v.A. transformer fitted with a rotary converter and recti- 
fying disk in an oak cabinet for X-ray work. 

THE SoLus ' ELecTRICAL Co. demonstrated a complete 
X-ray outfit including a gas-mercury-paraffin centrifugal in- 
terrupter, and intensifying and fluorescence screens. 

Messrs. Kopak, LtD., were concerned with the photographie 

side of radiography, and exhibited medical and dental filin 
specimens, duplicated films, and accessories for developing, 
&c. 
Messrs. Watson & Son (ELECTRO-MEDICAL), LTD., in addi- 
tion to medical coils and batteries for various purposes, 
showed portable X-ray equipment designed for private prac- 
titioners and dentists, in which there are no moving parts 
or mechanism requiring attention. | 

THE $8.8. Wuite Co., of Great Britain, Ltd.. exhibited 
various dental equipment, materials, and accessories, which 
included electrically-driven tooth grinding machines. &c. 

Messrs. Dr. Tray & Co., Lro., had on view dental surgery 
equipment, sterilisers, and an X-ray outfit. 

THE ErrcrRo-DENTAL & Mrpicat Co. showed electrical ap- 
paratus for the dental and medical professions, including 
switchboards. mouth lamps. sterilisers. compressors, radiators, 
and electrically-heated appliances, such as jugs, kettles, &c. 


BUSINESS NOTES. 


Bankruptcy Proceedings, — ARTHUR KeErRsHaw, of 
Thornhill Lees, and CHARLES HERBERT Woop, of Batley, trading 
together as electrical engineers, at Bradford Road, Batley.—At 
Dewsbury Bankruptcy Court, on October 7th, the public examina- 
tion of these debtors took place. Both debtors are aged 22, and 
began business since demobilisation from the Army. Their 
deficiency was £1,656. They attributed failure to fluctuation in 
market prices, to workmen's wages, shortness of capital, law costs, 
and heavy initial business expenses. They admitted that they had 
not made a profit at any time since the commencement. The 
examination was closed. 


Company Liquidations.—W. A. & H. J. JAcoBs, LTD., 
Leonard Street, Finsbury, London, E.C., electrical engineers, &c.— 
The creditors interested herein were called together on October 4th, 
at the Chartered Institute of Secretaries, London Wall, E.C. The 
sha'ehólders had previously passed the usual resolution in favour 
of voluntary liquidation, and had appointed Mr. R. G. Sidford of 
20, John Street, Adelphi, W.C., to act as liquidator. Mr. Sidford 
stated that the company hai issued debentures to the extent of 
£2,000, while a claim had also been received from the Inland 
Revenue authorities for £17,302 in connection with Excess Profita 
Duty. He was, however, of the opinion that the claim would be 
allowed after proper representation had been made. 'The amount 
due to the unsecured trade creditors was in the neighbourhood of 
£16,000. With reference to the assets the liquidator stated that, 
speaking from memory, the plant and machinery was valued at 
more than £10,000, while there was & very good stock. The 
liquidator could not give any idea as to what the cost price of the 
stock was. The company did very well up to the end of December, 
1918, but the trading and profit and loss account for the year ended 
December, 1919, showed a loss of several thousands of pounds, and 
it was believed that a further loss had been made during the current 
year. The peace programme of the company was the manufacture 
of bells on the mass production principle, and they appeared to have 
budgeted for at least 20,000 bella per week. Some time ago land 
was taken at Hendon, and a factory built at a cost of about 
£20,000. Owing to lack of capital it was decided to sell the factory, 
when it was completed, and no less than 432,000 was obtained for 
it. In answer to questions, it was stated that the debentures for 
£2,000 were only iasued on July 24th of the present year. The 
position was discussed at some length, and eventually a resolution 
was unanimously passed in favour of an application being made to 
the Court for the appointment of Mr. C. Sunderland, of 15, East- 
cheap, London, E.C., as liquidator of the company in the place of 
the liquidator appointed by the shareholders. Messrs. John 
Lysaght, Ltd., were nominated to make the necess?ry application 
to the Court, and a Committee of Inspection was also appointed, 
consisting of the following :—Measrs. John Lysaght, Ltd.. Johns, 


Sons & Watts, Ltd, T. Bolton & Sons. Ltd, the Osmond Engineering 


Co., Ltd., and H. Wright & Co. RE 
HARDING BROS. (ENGINEERS, WESTMINSTER). LTD., 17. Victoria 
Street. Westminster, 8.W.—First meeting, creditors and contri- 


butories, October 18th, at Carey Street, W.C. 
Dissolutions of Partnership.— JENNER, CHETHAM AND 


Co., electrical engineers, 11, Red Lion Square, W.C.—Mesars. R. M. 
Chetham and M. H. Jenner have dissolved partnership. Mr. Jenner 


will attend to debts and continue the business. 


- 


ELECTRICAL MAINTENANCE Co., electrical engineers and kine- 
matograph suppliers, 140, Wardour Street, W.—Mr. J. H. Hopkins 
and Mr. A. Hale have dissolved partnership, Debts will be 
attended to by Mr. J. H. Hopkins, who will continue the business, 

SHEFFORD & THOMAS, electrical engineers and contractors, 
Salisbury Chambers, Wind Street, Swansea.—Mr. F. P. Shefford 
and Mr. W. J. Thomas have dissolved partnership. Mr. F. P, 
Shefford will attend to debts and continue the business, 

Woop & ROBERTS, electrical engineers, 7, Salem Street, Oldham. 
—Messrs. H. R. Wood and D. A. Roberts have dissolved partnership, 
Mr. D. A. Roberts will attend to debts and continue the business, 


Trade Announcements. — THE PREMIER ARMATURE 
REPAIR Co. electrical engineers, of St. Helens (Lancs.), have 
removed to 744, Bridge Street. 

Messrs. ROBINSON, FRASER & Co., electrical and mechanical 
engineers, of Galashiels, have removed from Channel Street, to 
larger premises in Galapark Road. 

The address of the LATVIAN CONSULATE has been changed to 
329, High Holborn, W.C. 1. | 

The ENTERPRISE MANUFACTURING Co., LTD., of Gun Street 
Electrical Works, Bishopsgate, have been appointed London agents 
for Messrs. Lowke & Sons, of Northampton, for switchboards 
of from $ to 10 Kw. 

Messrs. SIEMENS Bros, & Co, LTD., and Messes. SIEMENS 
Bros. Dynamo Wonks, LTD., announce that they are removing 
from their present offices at Palace Place Mansions, Kensington 
Court, W. 8, to Caxton House, Westminster, S. W. 1. : 


Catalogues and Lists.—Messrs. Hick, HARGREAVES 
AND Co.. Soho Ironworke, Bolton.—A well-illustrated descriptive 
list of Diesel oil engines ranging from 50 to 1,020 B.H.P., giving 
details of construction and operation and photographs of actual 
installations. 

Messrs. ISAACSON & BROWN, LTD., 39, Furnival Street, E.C. 4.— 
Leaflet illustrating three types of copper earthing olips, and giving 
net trade prices. 

MEssRS. WATSON & SONS (ELECTRO-MEDICAL), LTD., Bunic 
House, Parker Street, Kingaway, W.C. 2.—Bulletin 30 S (16 pp.).— 
An illustrated catalogue of medical batteries, including galvanic 
and faradic batteries, induction coila and cells. Fully priced. 

THE CAMBRIDGE AND PAUL INSTRUMENT Co., LTD., 45, Gros- 
venor Place, S.W. 1.—A postcard illustrating and describing the 
„Cambridge A. Mu. galvanometer, Priced. 

IGBANIO ELECTRIC Co, LTD., 147, Queen Victoria Street, E.C. 4. 
—A postcard dealing with the advantages to be derived from the 
employment of the " Dean " patent motor-operated valve control. 

ENGINEERING AND LIGHTING EQUIPMENT Co., LTD., Sphere 
Works, St. Albans.—Leafiet illustrating new pendant gallery fittings, 
with '" Anti-break " anti-vibration disks. Priced. 

Messrs. SANDS, HUNTER & Co., LTD., 37, Bedford Street, Strand, 
W.C. 2.— Camera Bargains" (111 pp.) a comprehensive illus- 
trated and priced list of cameras and accessories. 

THE Sun ELECTRICAL CO., LTD., 118 and 120, Charing Croas 
Road, W.C. 2.—Publicity matter dealing with Sunco " fires, con- 
sisting of a showcard (15 in. X 18 in.) in colours, showing a child 
seated before an electric fire; two illustrated and priced folders, 
and a priced booklet depicting a number of different types of 


“ Sunoco " tires,” 
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AUTOMATIC AND ELECTRIO FuBNACES, LTD., 281-283, Gray's Inn 


Road, W.O. 1.—An illustrated leaflet (4 pp.) illustrating and describing 
* wild.Barfüeld " “Flat” electric furnaces which embody all the 
Wild-Barfield principles, including an excess temperatare cut-out. 

MESSBRS. FALK, STADELMANN & Co., LTD., Efesca Electrical Works, 
83-87, Farringdon Road, E.O. 1.—Oatalogue No, 456 (24 pp). A 
very comprehensive list of " Efesca" lanterns for gasfilled and 
vacuum tungsten lamps, for street and outdoor lighting, shop 
lighting, industrial lighting. Ko. Fully illustrated and priced. A 
copy will be sent to any reader on application. 


Book Notices.— Patents for Inventions, and Informa- 
tion respecting Trade Marke and Designs " (16 pp.). London : King’s 
Patent Agency, Ltd.—This booklet is divided into nine sections, 
dealing respectively with :—British patents, procedure in patenting, 
foreign and colonial patents, sale of patents, trade marks, designs, 
copyright, and two seotions dealing with the work of the publishing 
firm, with testimonials. 

No. 1—1920.—" Lists of British Standard Rolled Steel Sections 
for Structural Purposes (Revised July, 1920) (19 pp.). London : 
Crosby Lookwood & Son (for the B. E. S. A.). Price 1s, net.— 
Publioation has been delayed pending the deoision of the American 
Engineering Standards Committee regarding the applicability of 
the revised British standards to American practice, but owing to 
the American authorities requiring a longer period for their 
deliberations, the Association has decided to publish the report. 

" Hlectrio Switch and Controlling Gear." By O. O. Garrard. 
Pp. xxii + 654, figs. 529. Price 268. net. “Electric Welding." 
By H. S. Marquand. Pp. 204, figs. 90.. Price 12s. 6d. net, ''Elec- 
trical Handling of Materials.” Vol. I.: Electrical Equipment." 
Pp. xv + 200, figs. 231. Price 253. net. London: Benn Bros., Ltd. 

Technologic Paper No. 171 of the U.S. Bureau of Standards. 
Automatic Apparatus for Intermittent Testing " (7 pp.) Wash- 
ington : Government Printing Office : Price 5 oents.—A description 
of apparatus primarily intended for testing dry cells and storage 
batteries, but applicable to other forms of intermittent testing. 

„The M, & C. Apprentices’ Magazine.” Vol. IV. No. 15. 56 pp.— 
The autumn number of this house magazine contains many 
interesting articles and notes. A description of the Dalmarnook 
power station is given, as well as a continuation of the “ Reminis- 
cences of a Pioneer," by Mr. Henry Edmunds. 

South African Engineers! Electrical and Allied Trades Directory. 
1920. Compiled and published by the South African Mining and 
Engineering Journal, Johannesburg. (Sole agent in London, L. 
Hewson, 56, Ludgate Hill, E. C. 4.) 30s. net. This directory will 
be found of service to all firms in the United Kingdom having, 
or desiring to have, electrical and engineering trade connections 
with South Africa. It is divided by means of sectional cards into 
the following parts :—Alphabetical list of firms in South Africa, 
Rhodesia, Mozambique, &o.; geographical section classifying firms 
under their towns ; overseas manufacturers represented in South 
Africa ; buyers’ guide showing suppliers of engineering specialities ; 
list of the principal factories in South Africa and Rhodesia ; 
section relating to mining and industrial companies. 

Scientific Paper No. 389 of the U.S. Bureau of Standards, 
" Relative Spectral Transmission of the Atmosphere" (33 pp.), 
dealing with the transmission of light under various weather con- 
ditions, with curves showing results. Illustrated. 

Twelfth Annual Report of the Hydro-Electric Power Commission 
of the Province of Ontario for the year ended October 31st, 1919 
Vol. III (166 pp.). Toronto: A. T. Wilgress.—The third volume of 
this report deals with hydraulic investigations, and an enormous 
amount of statistics has been collected and tabulated. 

The Bulletin of the Hydro-Electric Power Oommission of 
Ontario, Vol. VII, No. 6 (36 pp.).—The August, 1920, number of 
this publication deals principally with the provision and application 
of power in rural districts. It also contains an illustrated article 
upon The Diffusion Characteristics of Translucent Lamp Bulbs,” 
which gives the results of tests carried out in the Commission's 
laboratories. 

"Advertising the Technical Product." By Sloan & Mooney. 
Pp. x + 365. London: McGraw-Hill Pablishing Co., Ltd. 
Price 30s. net. 

" Science Abstracts ” (A and B). Vol. XXIII. No. 272. Part 8. 
SUUM 31st, 1920. London: E. & F. N. Spon, Ltd. Price 2s, 6d. 
each. 

“ Journal of the Institution of Electrical Engineers.” Supple- 
ment to Vol LVII. Part II. Published October, 1920; also Index 
to Supplement to Vol. LVII. London: E. & F. N. Spon, Ltd, 
Price 318. 6d. 


Foreign Trade.—SEPTEMBER FiGURES.—The following 


are the values of imports and exports of electrical goods and 
machinery in September :— 


September. Ino. or 9 months, 1920 
1920. dec, Inc, or deo. 
IMPORTS. & & £ 
Electrical goods, &o. ... 180,780 + 87,659 + 133,383 
Machinery wis e. 1,675,794 + 432,631 + 3,425,464 
EXPORTS. 
Electrical goods, &o. ... 888,237 + 427,653 + 4,185,195 
Machinery $e. 6,547,702 +2,644,582 + 21,658,508 
RE-EXPORTS. 
Electrical goods, Ko.... 16,688 + 12,934 + 26,864 
Machinery 156,981 — 11,309 + 674,335 


The French Jeumont Works,—It is stated that the 
production of large cables has now been resumed at the Jeumont 
cable factory, belonging to the Ateliers de Constructions Eleo- 
triques du Nord et de l'Est,as a result of the starting of the 
copper rolling mill. | 


Private Meeting.—MaRRTArr & MoNaveut, LID., 
elestrical engineers, ew Engineering Works, Askew Crescent, 
Shepherd's Bush, London.—A meeting of the oreditors interested 
herein was held on October 8th, at the offices of Messrs. Turner 
and Co., solicitors, 89, Chancery Lane, W.O. It was stated that the 
meeting had been called as a Receiver had baen appointed on behalf 
df the debenture-holder in the company. The Receiver said that 
he was appointed on September 16th last, and when he subsequently 
visited the works he found that a week's wages were due, and there 
was only & nominal balance at the bank. In order to get money in 
promptly, he offered & discount to the book debtors of 5 per oent., 
and some debts were collected. The wages were now being paid 
regularly. On his appointment he found that an execution had 
been levied, and a sale was advertised, but the Sheriff withdrew. 
The liabilities to trade creditors amounted to £1,157, while Mr, 
O. T. McNaught appeared as a cash oreditor in the books for 
£1,303. For present purposes Mr. MoNaught had been included as 
a creditor for £100, making total liabilities of £1,557. At break- 
up prices the assets were estimated to realise £1,737, from which 
had to be deducted £160 for preferred claims, and £1,300 due on 
debentures. The net assets were therefore reduced to £277, ora 
deficiency as regarded the unsecured creditors of £1,330. The 
estate showed about 2s. 11d. in the 2 for the creditors The book 
values of the assets totalled 22,050, and if those figures were taken 
as correct, the estate would show about 68. lid. for the unsecured 
oreditora. E a 

Mr. E. H. Hawkins (Messrs. Poppleton & Appleby) said he 
understood that the debentures were issued last January, and the 
present holder was the widow of the late Mr. W. MoNaught. 

The Receiver said that was the case. When the debenture. was 
issued, a €um of £900 had already been advanced to the company, 
and a further £400 was then paid in cash. 

Mr. P. Houstoun said that the file of the company at Somerset 
House showed that there were only two shareholders in the concern. 
Each of those shareholders held 500 ordinary shares, and a similar 
number of preference shares. When the company was formed, 
shares of the face value of £1,000 were issued to the vendors as 
the consideration for the assets they transferred, while £1,000 was 
subscribed in cash. 

In answer to a question, the Receiver said the last balance-sheet 
of the company was prepared at March 30th last, and it showed in 
the profit and loss account a debit balance of £2,383. It was not 


true to say that the company had always traded at a loss. 


Mr. Hawkins said that the execution creditors felt they had been 
badly treated, They were allowed to put the Sheriff in, and it was 
not till further expanse had been incurred by arrangements being 
made for a sale that the Receiver was appointed. 

After a short discussion, the creditors unanimously passed a 
resolution requesting the directors of the company immediately to 
put the concern into voluntary liquidation, with Mr. W. Osborne, of 
Messrs, Corfield & Cripwell, accountants, Balfour House, Finsbury 
Pavement, E.O., as liquidator. 5 


“Exide” Battery Servlce.— Following the reduction of 
the list prices of Exide starting and lighting batteries, the 
CHLORIDE ELECTRICAL STORAGE Co., LTD., is now able to offer 
users the further advantage of a first-class battery service, It has 
already appointed a large number of important firms all aver the 
country to establish “Exide” battery service stations in their 
various towns, and many of these are in operation, whilst others 
will shortly be in a position to undertake the work. Tha service 
system will ensure that an Exide battery user need never have 
his car out of commission through battery trouble, as he 
will have in his vicinity an Exide” service station where he oan 
obtain advice and assistance whenever necessary from an expert 
trained in the company’s works. His oells can be kept in good 
condition, tested from time to time, have distilled water 


added, and in cases where it may be necessary to remove the 


battery from the car for repairs or recharging, a rental battery 
suited to his car will be at his disposal for a small sum, while his 
own set is receiving attention. In addition, all motorists will be 
able to obtain from stock at their nearest service station à new 
ready-charged battery suitable for their cars, at any time, without 
having to experience the delay on rail and heavy carriage charges 
usually involved when batteries have to be sent from a distance, 


British Magnetos on Aeroplanes.—As a result of the 
various tests at the Air Ministry's competitions held at Martlesham 
Heath, the awards of the judges in the large and small aeroplane 
classes have just been made; four out of the five prizes awarded 
were won by aeroplanes whose engines were fitted with B.T.H. 
magnetos. Aeroplanes whose engines were fitted with B.T.H. 
magnetos also won the first and second prizes at the 1919 and 
1920 Aerial Derby at Hendon. 


Cable Drums.—The following circular was issued by the 
CARLE MAKERS’ ASSOCIATION, dated October Ist: — The oost of 
cable drums being now three or four times what it was before the 
war, has necessitated reconsideration of the arrangements which 
have been in force in the past as to supply and loan of drams for 
the delivery of cables. From October lat, 1920, onwards, members 
of the Cable Makers’ Association will proceed as follows :— 

he prices quoted for cables will include the loan of a drum or 
drums with lagging where necessary for a period of three months, 
the purchaser accepting responsibility for their return, carriage 
paid, to the maker'a works, and for any loss or damage sustained 
by them in respect of these drums. 

“ After the expiration of three months, rental will be charged in 
accordance with a schedule which will also give the prices at 
which the drums may be purchased subject to the deduction of any 
rental already paid for them,’ 
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New French Electrical Companies.—There has been 
formed at Paris (48, Boulevard Haussmann), the Société Nantaise 
Electro-Chimique et Metallurgique, for the working of known 
and unknown processes of treating metallic residues, alloys, and 

) and the recovery of tin from waste, The capital is 
7,600,000 fr. 

N At Conflans-sur-Lanterne (Hante Saóne) has been established the 
Spciété Electrique La Lanterne, for the production, purchase and 
dale, for all uses, of electricity. Capital, 1,750,000 fr. 

Office Commercial des Fabricants Spécialistes de l'Industrie 
Hleotrique is the style of a cor.pany embodied at Lyons (32, Rue 
de Marseille). Capital, 100,C00 fr. 

The Société d'Eleotricitó du Haut-Vivarais is the title of a com- 
pany established at Annonay (Place de Alsace-Lorraine), Ardécher, 
whose objects are the generation, use, transport, distribution and 
sple of electric current, and the purchase, construction, and working 
of hydraulic and other stations. The capital is 500,000 fr. 

Under the style of Poroelaine de la Haute-Viénne has been con- 
atructed at Paris (11, Rue du Regard), a company for the carrying 
on of all operations appertaining to the manufacture of artioles in 
He faienoe, ebonite, and like substanoes. The capital is 
2905 ° 


The Home Secretary and Herr Rathenan.—We do not 
understand the solicitude of the London correspondent of the 

anchester Guardian on behalf of Herr Walter Rathenau, of the 
Allgemeine Elektricitàts Gesellschaft. If the Home Seoretary 

used permission for him to visit England for three days to 
attend an international economic conference, we may be pretty 
ogrtain that he had a good reason for so doing. Electrical readers, 
ab any rate, will remember his war-time thoughts and designs; his 
regrets that the war was begun & year too soon; and his desires 
that next time the same mistake should be avoided. We have no 
room here in the electrical industry for any German who can 
callously contemplate a next time. 


Catalogues for Mombasa.—THE Mompasa ELECTRIC 
LIGHT AND Power Co., LTD, was deluged with catalogues in 
response to its notice in the ELEOTBICAL REVIEW of July 23rd. 
It desires to thank manufacturers, and to ask them to keep the 
supply up-to-date. 


Electrical Exhibition at Greenock.— With commendable 
enterprise, the Greenock Corporation is holding an electrical exhi- 
bition at the Town Hall. Opened on October 12th, the exhibition 
is to continue until the 19th. The main exhibits are lighting, 
heating, and cooking apparatus, and electrical labour-saving devices 
for the home or office. During the exhibition, leoturettes are 
being given by electrical experts. Other attractions include a 
daylight kinema show, wireless telegraph demonstrations, and a 
Oreed Stentorphone," a loud-talking machine. Teas are being 
served, and an orobestra is in attendance. Mr. Whysall, the 
borough electrical engineer, has secured the services of Mr. Cedric 
F. White as organiser. 


Concert.—A smoking concert was held on October 4th 
at the “Borough Arms,” Walsall, by the male employés of the 

ALSALL ELECTRICAL Co., LTD., between 50 and 60 being present. 

le proceedings were opened by a speech from the chairman, Mr. V. 
Delebecque. The next concert is arranged for December 6th, when 
the employés will be pleased to see their friends in the electrical 
profession present. 


Imports into Finland.—The following particulars of 
certain import licences granted between January Ist and August 
it which have been received in the Department of Overseas 

rade from the Finnish Consul-General in London, will give some 
indication regarding the goods most in demand in Finland at the 
present time :— 


VALUE IN MILLIONS OF 
FiNNISH MARKS. 


Licences Licences 

applied for. granted. 
Rubber and manufactures thereof. x is ~ 691 40:2 
Iron and steel manvfactures .. aa . $a 802:7 2438 
Other metals and manufactures thereof  .. s3 55:5 411 
Incandescent lamps 261 6:6 


achinery, electrical, “dairy, and agricultural 
~ motors, o. a TR ae , - 802:7 262:9 


Correctlon.— In the advertisement of Messrs. Guy 
OSANTRILL X Co, appearing on Sup. p. 20 of our advertisements 
last week, by a printer's omission it was stated that the National 
Industri A.S. were makers of any size of transformer up to 
us K. v. A. The figure should have been 5 000. We regret 

error. 


National Joint Board of Employers and Members of 
Staff, Electricity Supply Industry, No. 6 (West of England) Area.— 
The first meeting of ithe No. 6 Area District Joint Board was held 
on Monday last, at the Labour Exchange, Bristol. 'The chair was 
taken bv Mr. H. Faradav Proctor, at the request of both the 
employers and the staff members. The Constitution of the District 
Joint Boards, as printed and circulated by the National Joint 
Board, was discussed and approved, and the following officers were 
appointed for the ensuing year :— 

Chairman.—Alderman A. A. Sennington (Bristol Electrioal 
Committee). 
Vice-Chairman.—Mr, A. J. Ostler (E. P. E. A.). 
Treasurer.— Mr. F. J. Elliott (E. P. E. A.). : 
de Hon. Seoretaries.— Mr. R. Glass, Employers side; Mr. 
; Ellio t Staff Members’ side, 


British Trade-Mark Applications.—Appended is a 
summary of the recent applications for British trade-marks in 
respect of goods associated with the electrical trades and 
industries :— 

Klik. No. 404,019. Class 16. Electrical insulators, switch 
bases, lamp shades, &o. No. 404,020. Class 18. Electric bell 
systems, and electric fire alarm apparatus.—B.E. Co. (London and 
Birmingham), Ltd., Hendon House, 57, Upper Thames Street, 
London, E.C. May llth, 1920. 

Hermastic. No. 404,477. Class 50. Electrical insulating 
materials, Wailes Dove Bitumastio, Ltd., 5, St, Nicholas Buildings, 
Newocastle-on-Tyne. May 25th, 1920. 

Apex (lettering combined with design). No. 895,364. Claas 6. 
Electric vacuum oleaners.— Apex Electric Manufacturing Oo., 
1,111, Power Avenue, Cleveland, O., U.S.A. August 19th, 1919. 

Multasbest. No. 401,057. Class 8. Electric cables.— Ward 
and Goldstone, Ltd., Sampson Works, Salford, Manchester. 
May 12th, 1920. 

Callender Cable (lettering combined with design). No. 405,402. 
Class 8. Paper-insulated electric cables.—Callendet's Cable and 
Construction Co., Ltd., Hamilton House, Victoria Embankment, 
London, E.O. June 22nd, 1920. 

Giant. No. 403,464. Class 13. Conduit fittings.— March and 
Newey, 217, Holliday Street, Birmingham. April 24th, 1920. 

Quasi-Aro. No. 403,794. Class 13. Electrode holders, electric 
switches, &o.—The Quasi-Arc Co., Ltd., 8, Laurence Pountney Hill, 
Cannon Street, London, E.C. May bth, 1920. 

Norus. No. 404,24). Class 13. Electric bells. No. 404,242. 
Class 18. Electric bells and alarm systems for use in buildings.— 
Mt Veron, Tschumi & Co., St. Imier, Switzerland. May 18th, 

B.E.V. (lettering combined with design). No. 403,800. Class 6. 
Machinery of all kinds. No. 403,801. Olass 8. Electric switch- 
boards, accumulators, batteries, cables, and other electrical 
accessories, No. 403,802, Olass 13. Electric contacts and 
terminals, fusible cut-outs, ignition plugs, &o.—British Electric 
ae Ltd. 1, Queen Victoria Street, London, E.C. May 5th. 


The Latvian Market.—The following are among the 
more important lines of goods required by Latvia :—New cast-iron, 
iron, steel, white metals, copper, and other metals and castings 
made thereof; various materials required by the Ministry of 
Communication; working machinery and tools; wood and metal- 
working machinery; machinery and spare parts for textile 
induetry and others; power machinery, steam boilers and com- 
ponents ; driving belts. | 


Electricity Supply Rifle League.—The following are the 
results of the September matches :—City Co., 566, Hackney, 516; 
Metropolitan Co., 555, Hackney, 540; Hackney, 546, St. James 8, 
022; City Co., 556, Central, 545. The Metropolitan team now 
heads the League with 18 points; Shoreditch and the City Co. are 
next with 14 points each. 


Social Events.—Members of the bowling section of 
Blackpool Electricity and Tramways Institute took supper together 
on October 7th. Mr. C. Furness, tramway general manager, 
presided. | 

Glasgow Corporation Eleotricity Department's Golf Club has 
just concluded a splendid season, and is looking forward to the 
social season, which opens on October 28th with the annual dance. 


Spain.—A new concern, the Societá Eléctrica de Orense, 
has been constituted at Bilbao with a capital of 1,500,000 pesetas, 
for the purpose of produsing, distributing and selling electric 
power.— Reuter' si Trade Service (Madrid). 


LIGHTING AND POWER NOTES, 


Accrington. — PROGRESS or EXTENSIONS. — Alderman 
Higham reported to the Electricity Committee that the ezten- 
sions at the electricity works were progressing satisfactorily. The 
turbo-generator would be on test the first week in December. The 
boilers were in course of erection, so that they might be giving 
power early in the new year. The ban on overtime was having a 
detrimental effect upon the works, and they were trying to arrange 
some way out of the difficulty. If it continued during the winter, 
it would be impossible for them to get through without some 
interruption in their supply. 


Barrow-in-Furness.—PRoPoskeb New SrATION.—The 
General Purposes Committee of the Town Council, having under 
consideration the question of the proposed new power station, has 
instructed the Electricity Committee to endeavour to obtain a . 
three months' option on the Vulcan Works aite, and to ask the 
Electricity Commissioners for their proposals in connection with 
Barrow. 


Birkenhead. — ELECTRICITY | DisTRICT— OBJECTION. — 
The Town Council has objected to the inclusion of the town in the 
Mersey and West Lancashire Electricity District area, and has 
requested the Commissioners to grant an extension of time to 
March 31st to enable a scheme to be prepared and submitted, 
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Blackbora.—Loan.—The Town Council has decided to 
borrow £50,000 for the laying of electricity mains. 

The Electricity Commissioners have informed the Town Oonncil 
that they have decided to postpone the construction of a main 
transmission line between Blaskburn and Preston until the sub- 
mission of a scheme for the reorganisation of the supply of electricity 
in the Mid-Lancashire District. 


Bradford.— NEW GENERATOR.—lIt is hoped that the new 
turbo-generator which has been installed at the Valley Road works 
of the Bradford electricity department, and which has been in 
course of erection for some months past, will be put into service 
on October 23rd. The generator, which is of 10, 000-Kw. capacity, 
will practically double the present output of the station. 


Canterbury.—BuLk SuPPLy.—The Town Council has 
informed the Favershani Town Council that it will be unable to 
supply electricity in bulk until the new generating plant is com- 
oleted next summer. 


Cardiff, —ExTENSIONS.—At a meeting of the Electricity 
Committee, CouncillorJ. Taylor, who presided, remarked that the 
proposed extension of the Corporation electricity supply to the docks 
and parta of the city not yet covered would cost about £100,000. 
The work has been held up by delay in delivery of the necessary 
cables.— South Wales Daily News. 


Chelmsford.—Parice Inqurry.—A petition from 308 
consumers against the proposed increase in the price of electricity 
having been sent in, the Ministry of Transport has decided to 
hold a local inquiry into the matter. 


Continental. —GERMANY.—Owing to a strike of boiler- 
house employés at the Moabit power station, a great part of 
Western Berlin was in darkness on October 5th, and the whole of 
the tramway services were suspended. The strikers returned to work 
on October 7th, their demand for a six-hour working day having 
been agreed to by their employers. 

Owing to a strike of municipal workers, Leipzig is without 
electricity, gas and water supplies. 

FRANCE.—Owing to an improvement in the ooal situation, 
arrangements have been made to augment the present street 
lighting oonsiderably. About 1,500 electric lamps are to be 
installed in some of the main thoroughfares. 


BELGIUM.—Acoording to the report of the Compagnie Electrique . 


Anversoise of Antwerp, the output of the company's plant 
increased from 05,849,894 Kw.-hours in 1918-19 to 12,130,509 
KW.-hours in 1919-20, a total which very closely approaches the 
pre-war output. Owing, however, to the high cost of coal, higher 
wages, &o., the financial results are not very favourable, as it was 
found impossible to increase the charges for supply over the pre- 
war rates. The negotiations with the municipal authorities of 
Antwerp with reference to increased oharges have, however, now 
been successfully arranged, a scheme whereby a basis rate is fixed, 
and which can be raised or lowered in accordance with the varying 
general expenses and the price of coal, having been agreed upon. 
The company’s conceasion has also been extended for a further 
period of five years—that ie, until the end of 1932. During the 
course of the present year the plant at two of the transformer 
stations is to be increased in order to meet the ever-increasing 
demand. 

RussiA.—Referring to conditions at present prevailing in 
Moscow, the daily Press states that the only chimneys that are 
smoking are those of the electricity generating stations; electric 
light is used in such institutions as prisons, Government offices, 
&c., but no energy is available for consumption in private houses. 
A moderate tramway service is maintained until 8 o'clock at night. 


Darlington. — Loan Sancrionep.—The Electricity Com- 
missioners have sanctioned the borrowing of £8,200 for the pur- 
chase of a boiler for the electricity works. 


Dartford.—HousEg LianHriNc. — The Urban District 
Council has applied for a loan of £1,337 for mains and distributors 
for supplying electricity to the Council houses. 


Derby.—YEAn's WorKING.—It is reported that the 
gross profit on the electricity undertaking for the year ended 
March 31st last wàs £47,239. 'The net balance after payment of 
capital charges was £7,663, and it is recommended that £5,000 be 
allocated to the relief of rates. 


Dewsbury.—Loan.—The Town Council is applying for 
sanction to a loan of £2,372 for laying cables to a local chemical 
works. The es:imated revenue from this source is £800 per annum. 


Doncaster. —House LriauriNG.— The Electricity Com- 
mittee has adopted a report of the éngineer, and estimate of coat, 
of extension of mains to supply the Corporation houses on the Carr 
House estate. It waa decided to apply for power to borrow £10,493 
for the provision of high-tenaion mains, & transformer sub-station, 
and the laying of distribution mains and services. 


Dublin.—Street Licutine.—The Lighting Committee 
has declined to comply with a request that the streets should be 
lighted at the expiry of the " curfew period, i.e., at 3 a.m., owing 
to the expense involved. 

The Rathmines Council has decided not to extinguish the street 
electric lamps until 3 a.m. 

ELECTRICIANS’ STRIKE,—Dublin electricians who went on strike 
to enforce a demand for an increase in their weekly allowance 
from 21s. to 288. per week while at work in provincial cent res, 
have accepted an offer of 278., and work has been resumed, 


Egypt.—Carro SrRIKE.—A strike of the employés at 
the gas and electricity works on October 5th plunged the whole 
of Cairo into darkness. 


Liverpool.—Loan.—The City Council has agreed to the 
recommendation of the Tramway and Electric Lighting Committee 
to apply for sanction to borrow £115,000 for the parchase of 
additional generating plant for the Lister Drive electric power 
station. 


Manchester. —BULK SuppLy.—The Finance Committee, 
which at first was unable to agree to the proposals regarding tbe 
sapply of electricity to the Lancashire Electric Power Co., bas 
now reconsidered the position, and has presented a report concurr- 
ing with the suggestions made by the Electricity Commissioners. 
The Financial News states that the circumstances of the present 
application are peculiar in so far that the proposal is to supply in 
bulk to a company working for profit, therefore the basis on which 
the Electricity Committee makes its recommendations is a profit- 
earning one, and, according to its report, whatever the capital 
expenditure may be, the Corporation should receive a return of 
approximately 3 per cent. on the outlay after providing interest 
and sinking fund and all outgoings. The capital expenditure 
involved in the scheme is estimated at approximately £700,000, and 
the Electricity Committee recommends the Council to make an 
application to borrow this amount. 

The Finance Committee has given considerable attention to the 
principle involved in the above proposal, especially in view of the 
heavy capital commitments and loan requirements of the Cor- 
poration, and since its previous report, which was withdrawn, 
further facts have been placed before it by the chairman of the 
Electricity Committee and the chief engineer and manager, 
including the following important points :— 

1, The expenditure will be for machinery. 

- 2. The expenditure will be spread over about three or four years. 

3. The firat paymente will not fall due for at least a year. 

4. The expenditure may be looked upon as expenditure in 
anticipation of Manchester's own requirements. , 

5. Manchester will be keeping ita place as the chief authority in 
the Government's scheme for South-East Lancashire. 


Merton.—Psaoposep Extensions.—The Urban District 
Council is to ask the Electricity Commissioners to sanction the 
installation of a 3, 000-Kw. turbo-alternator at an estimated cost of 
about £50,000. 


Nelson. New GENERATING STATION.—It is stated that 
the cost of the erection of a new station at Preston would be 
£1,000,000. It would mean an expenditure of £E0 per KW. ; 
the existing station cost £17. The cost of laying a cable from 
Blackburn to Preston would be a penny per unit, and this without 
any machinery. Nelson, in company with other buroughs, is 
objecting to this, and an.inquiry is to be held before the end of the 
present month. 


North Wales. WATER POWER. At a recent conference of 
representatives of electricity supply authorities of North Wales, 


the following resolution was passed for submission to the under- 
takings concerned before being forwarded to the Electricity 


' Commissioners :—'' That this Conference of various undertakers in 


the three counties of Carnarvon, Anglesey, and Merioneth, whilst 
approving of the area defined by the Electricity Commissioners for 
North Wales, as most conducive to the efficiency and economy of 
the supply of electricity and to convenience of administration, 
considers that the three counties named have the first claim on the 
natural water-power resources existent therein, and for this reason 
that any scheme to be approved by the Electricity Commissioners 
should provide for a delegation of the powers of the Joint Elec- 
tricity Authority to a committee representative of the local 
authorities and undertakers in the three counties.” 


Portsmouth, —ExTENSIONS.—The Town Council has 
adopted the Electricity Committee's proposal for the installation 
of a 1,000-Kv. turbo-alternator at the Gunwharf Road works. 


Queenborough. — ELECTRICITY SUPPLY. — Sheerness 
Electric Power Co. having applied for power to increase its 
charges, the Town Council has decided to protest, and to consider 
the question of providing a municipal supply. 


Rochdale.— BULK SuPPLYy.—The Manchester Corpora- 
tion's refusal to provide capital for additional plant at the Barton 
power station of the Lancashire Electric Power Co., caused the 
latter to withdraw its offer to supply additional energy in bulk, to 
the extent of 10,000 KW., to the Rochdale Corporation. It is 
anticipated that the Manchester Corporation having now decided to 
provide the necessary capital, the company will be prepared to 
renew its proposal, and thus assist the Corporation in its difficulty 
of meeting the demands of prospective customers, 


Salford.—Loan.—The Town Council has been recom- 
mended to apply for sanction to borrow £95,886 for electricity, 
tramway, and other extenaions. 


Stone,—PRoTEsT.—Tbe Water and Lighting Committee 
of the Urban District Council has had under consideration the 
questio of the Stone Gar Co.'s repeated applications to the Board 
of Trade for extensions of the time in which to complete the com- 
pulsory works in connection with the supply of electricity, 
mentioned in the Stone Gas and Electricity Act, and has decided to 
object to any further extension beyond a period of three montha 
from the date of the expiration of the present period, 


Rn SIE ES V RON E EE e CE I A I TR IB ET E I I OE TIP —...—.—.—.—.—..— 


Vol 87. No. 2338, OoronRR 15, 1990] THE ELECTRICAL REVIEW. 


496 


Sonth Africa.— CAPE Town.—The Town Council has 
agreed to supply the suburban railway stations from Mowbray to 
Kenilworth inclusive from the municipal mains at 4d. per unit. 
This will obviate the necessity of the railway department trans- 
mitting energy from ita own sub-station at Cape Town. 

The Town Council has accepted the tender of Messrs. J. Carrick 
and Sons, Ltd., of Edinburgh, for a 50-ton overhead orane for the 
Dock Road power station. The price is £5,720 f.o.b. delivery ten 
months. 

ALIWAL NORTH, (CAPE PROVINOE),—A serious accident recently 
oocurred at the local power station. A gang of natives was 
working in the turbine well, replacing a spider, when a shaft 
slipped, causing the death of two natives and injuring others, A 
white man and two natives were taken to hospital. 

OUDTSHOORN, (CAPE PROVINCE).—The following orders have 
recently been placed for the partial reconstruction of the power 
station :—British General Electric Co., Ltd., a 900-ampere-hour 
battery; Messrs. J. W. Saaler & Franks, a Bruce Peebles 55-H. P. 
booster plant; Messrs. Hubert Davies & Co., Ltd., a complete steam 
plant, consisting of a B. & W. boiler fitted with superheater ; 
Browett, Lindley-E C. O. 150-Kw. set arranged for statio balancing, 
feed-water heater, feed pumps, &c. Specifications were drawn up by 
the municipal electrical engineer, Mr. R. D. Coulthard, A. M. I. E. E. 


Swansea, STRIKE AVERTED.—A deputation of repre- 
sentatives of employés at the electricity works was received by the 
Electricity Committee on October 2nd. The men's grievance was 
that the 6s. increase granted to employós by an award to which 
the Swansea Corporation was a party, resulted in some of the men 
receiving but a small inqrease, and others none at all. It was 
explained that this was due to the inorease being applied to 
scheduled rates only, and some employés were already receiving 
more than the scheduled rates. It was decided by the Committee 
to grant an immediate inorease of 6s. on existing rates, subject to 
the approval of the Joint Industrial Council. 

. BULK SuPPLIES.—The Corporation has concluded agreements 
with two colliery companies—Messrs, Baldwin's, Ltd. (King’s Dock 
Works), and the Gorseinon Electric Light Co.—whereby the Corpora- 
tion will provide bulk supplies of electricity for minimum c 

of £6,000, £5,000, and £3,000 per annum respectively. These will 
involve the laying of 14 miles of cables in the Amman Valley. 


Torton.—Loan Sanctionep.—The borrowing by the 
Urban District Counoil of £17,000 for electricity extensions in 
Eegley, Egerton, Edgworth, and Chapeltown districts, has been 
sanctioned by the Electricity Commissioners. 


Wakefield. -— Extensions. — The City Council has 
approved of the Electricity Committee's proposed expenditure of 
£100,000 on the extension of the electricity station by the 
en BE of two 3,000-Kw. turbo-alternators and accessory 
piant, " 


Waisall.— ExTENSIONS.— The Electricity Committee 
has recommended that a contract be entered into with the Brush 
Electrical Engineering Co., for supplying and fixing at the 
Birchells generating station, a 5,000-kw. turbo-alternator and 
accessories, at a price of £46,670 (subject to variation in prices of 
labour and materials), with the sanction of the Electricity Oom- 
missioners. It is also recommended that application be made to 
borrow a further £10,000 for house service cables, 


Wolverhampton.—CasLe Extensions, &c.—The Cor- 
poration mains and service cables are to be extended at an estimated 
cost of 42,955. It is also proposed to spend £1,750 in order to 
give a supply of energy to the Corporation Sewage Works at 
Barnhurst, and to lay an extra-high-tension cable to the Monmore 
Green Works of Messrs. Bayliss, Jones & Bayliss, 


West Bromwich.—Loan.—A recommendation of the 
Electricity Committee to borrow £36,000 for the erection of a 
cooling tower, extension of mains, and other purposes, met with 
opposition at a meeting of the Town Council on October 6th. It 
was urged that at the present time there was great need for 
economy, and that there was difficulty in borrowing the money. 
The chairman, however, said that the Electricity Committee wanted 
to be in & position to meet any demands made upon it, and the 
resolution was eventually agreed to. 


TRAMWAY AND RAILWAY NOTES. 


- Ashton-onder-Lyne——New Lines.—The Corporation 
has under consideration the laying of & double tramway traok 
between Ashton and Oldham, with the introduction of a through 
service of cars between the two towns. 


Australia,—Sypney Trarric.—In their annual report 
the Railway Commissioners point out that the great increase in the 
number of travellers on existing suburban railway lines can only 
be properly dealt with by the construction of electric railways or 
the conversion of existing lines. The aunual number of passengers 
carried by the suburban railways increased from 77,817,452 in 1915 
to 101,428,991 in the last period; the number carried by the tram- 
ways in the city and suburbs increased from 240,545,317 in 1915 to 
269,255,935 for the year ended June last, 


Continental,—SPArN.—A very important undertaking 
which was delayed during the war by difficulties connected with 
the purchase of material, &., is now again coming to the fore, 
namely, the electrification of the Pajares ascent. This section of 
42 kilometres, the highest point of which is 1,270 metres above 
sea level, is that traversed by the North of Spain line which links 
up the Asturias with the rest of the country. The line is single 
and often blocked by snow, and it appears hardly possible to 
increase its usefulness by means of steam; when electricity is 
introduced, however, the situation will be much improved, and it 
will be possible to intensify the traffic and avoid the stoppages 
which are now so frequent, especially during the winter season. 
The electrification of the section will also enable the North of 
Spain Railway to effect considerable economy in fuel.—Reuter's 
Trade Service (Madrid). 


Doncaster.—CoNoEssIoN TO DisABLED.—The Tramway 
Committee has decided to issue free travelling , renewable 
7 six months, to looal ex-sailors and soldiers who lost a leg in 

e war. 

Wo's WaAGES.—Women tramway conductors being. still 
employed, the Tramways Committee has decided to advance 
their pay to the same level as that of the male conductors. 


Halifax.— Broken WIũE.— The tramway service was 
partially disorganised on the afternoon of October 7th, by the 
breaking of a wire in Commercial Street. For an hour or two the 
cross-town service was maintained only by passengers changing 
cars 


Holland (Lincs.),—Licut Ramway.—Plans for the 
construction by the City Council of 80 miles of light railway, to 
connect the outlying agricultural districts, at an estimated cost of 
£580,000, have been completed and are to be forwarded to the 
Ministry of Transport. The sections include: — Boston to Wain- 
fleet; Weston to Button Bridge via Holbeach Marsh; Cowbit to 
Wisbech St. Mary; Dogsthorpe to Orowland; North Drive, Twenty, 
to Quadring ; Littleworth to South Drove. | 


India.—SrTRIKE.— Labour difficulties at Bombay were 
complicated by a tramway strike on October 7th. Four hundred 
men demanded further pay and leave and immunity from prose- 
cutions for cheating and struck when their demands were refused. 
A partial service was maintained until the afternoon, when 
intimidation broke it down.— Zhe Times. 


Leeds.—CoLuision. — A collision occurred, last week, 
between a heavy motor wagon belonging to the Northern Motor 
Utilities, Ltd., York, and a Leeds tramcar. The motor wagon was 
nnable to pull up on leaving a railway goods yard in New York 
Street, either through failure of the brakes or because of the greasy 
road. The driver of the tramcar stopped his own oar with great 
promptitude, but the wagon dashed into the front right-hand 
corner of the tramcar and threw the car slightly off the track, 
and damaged the front of it. The bonnet and front wheels of 
the wagon were damaged. Nobody sustained serious injury ; the car 
conductor was slightly bruised. 

WAGES INOREASE.—The City Council, last Wednesday, decided 
to grant the tramway workers, 18 years of age and over, an increase 
of id. per hour on the basic scale, The increase will be retrospective 
to the end of March last, as in the case of many other Yorkahire 
towns where advances had been granted as from the date of the 
award of the Industrial Council. 


Liverpool,.—EsTIMATED EXPENDITURE.—The estimated 
expenditure on reserve, renewal, and depreciation account for the 
year ending December 31st, 1920, is as follows :—Renewals and 
alteration of tramway lines, £223,000; alterations to buildings, 
£9,000; alterations to cars, £4,000; oar motor equipments, 
£40,000; overhead equipment, £2,000; contingencies, £6,000; 
total, £284,000. 


London.— HIGHER Fares RRESULT.— For the week ended 
October 6th, under the increased rates, the L.C.O. tramway recei 
were £100,668, compared with £78,092 in the last full week un 
the old fares.— The Times. 

" UNDERGROUND " IMPROVEMENTS.—The Daily Telegraph states 
that it is expected to put the first eight-car train into service before 
the end of the present month. A hundred new cars have been 
ordered, 66 are expected before the end of the year, and the balanoe 
by next March. 


Longridge.— LIGHT RarLway.—The provisional directors 
of the proposed Longridge—Hellifield light railway have issued an 
appeal for funds to carry the project through. "Three years have 
passed sinoe the scheme was inaugurated, and it is estimated that 
£300,000 will be required to complete it. Hope is entertained 
that the Ministry of Transport will render some assistance. 


Portrush.—PowkR FOR TRAMWAY.—In view of the fact 
that it is likely to be evicted from its water - power station under a. 
recent decree of the High Court, the Giant's Causeway Tramway 
Co. has asked the Council to take into consideration the question 
of a bulk supply to the company when formulating the proposed 
lighting scheme. 


Rochdale.—INcREASED GRANTS. — Having met repre- 
sentatives of Whitworth and Milnrow Urban District Councils in 
connection with the application foran increase in tramway charges, 
the Special Sub-Committee of the Tramways Committee recom- 
mends the following additional payments to the renewal funds of 
the Whitworth, Milnrow, and Bacup tramways, viz. :—4£300 to 
Whitworth, £200 to Milnrow, and £240 to Bacup. 


^ 
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Sttetford.— NAW Track.—An arrangement has been 
made between the Urban District Council and the Manchester 
Corporation for the doubling of the Upper Chorlton Road tramway, 


and linking-up Trafford Bar by making an extension along 
Seymour Grove. 


6.S.A.—ELecrric Ramways’ NREDS.— John H. Pardee, 
president of the American Electric Railway Association, recently 
stated that for present extensions and improvemonts and rehabili- 
tation of existing lines and stock, the American electric railways 
need between three and four hundred million dollars of new 
capital. He estimates that the annual requirements, exclusive of 
the refunding obligations, amount at present to $200,000,000. 


Wolverhampton. — CONVERSION oF System. — The 
-Oorporation has accepted & number of tenders for items in 
connection with the conversion of the present Lorain surface- 
contact system to overhead, and is seeking sanction to a loan of 
£46,279, the estimated total cost of purchase and erection of the 
overhead equipment, 


— — — — — 


TELEGRAPH AND TELEPHONE NOTES. 


Atlantic Cable.— BRTrIsH PURCHASEB.— The directors of 
the Direct United States Cable Co. report that the proposals of the 
Western Union Co. were of such a nature as to preclude the board 
from reoommending their consideration by the shareholders, but 
an offer has been received from the Government for the purchase 
of the company’s cable, as laid, its properties, equipment, and stock 
cable. It is estimated that the offer, which the shareholders are 
recommended to accept, will, after discharging the compavy’s 
liabilities, permit of a payment being eventually made of at least 
£6 per share; the £10 shares were quoted at 5) — 6 last week. 
The income to be derived from the existing securities, and the 
interest upon the purchase considerations to be received from the 
Government will, the board believes, permit of the payment of 
a dividend of about 4 per cent. per annum until the company is 
finally dissolved. 

The cable in question crosses the Atlantic from Ireland to New- 
foundland, and thence to Halifax. It is 40 years old, American- 
owned, and has been operated by the Western Union Cable Co. 
since 1912. Up to the present, with the exception of the ex-German 
cable, which is now British-owned, all cable communication between 


Great Britain and North America has been under the control of the 
U.S.A. 


Australia.— WIRELESS TELEGRAPHY. — Proposals for 
extending commercial wireless services to Australia were explained 
by Sir Thomas Hughes, M.L.C., chairman of the board of Amalga- 
mated Wireless (Australasia), Ltd., at the annual meeting of share- 
holders at Melbourne, and it was stated that the directors had sub- 
mitted to the Government a comprehensive scheme for a direct wire- 
leas service between Australia and England. This consisted broadly 
in a high-speed, duplex-operated station near one of the capital 
cities, to communicate direct with a corresponding station in 
England, tcyether with medium power-feeding stations near each 
of the other capital cities to pass traffic to and from the main 
trunk ation. This system would be radically different from any- 
thing existing in Australia to-day. Both the main trunk and the 
feeder stations were to be operated by distant control from the 
heart of the cities, and all stations could communicate simul- 
taneously with the main trunk system withoub interferenoe, while 
the main trunk would at thesame time be sending to, and receiving 
from, England. They had offered to handle all classes of messages 
at one-third lesa than existing rates, and to give the Commonwealth 
Government 25 per oent. of net profita; to have the atations 
working in two years ; to hand them over in any time of national 
danger ; to surrender them to the Government free of all payment 
at the end of a term of years, and to give the Government right of 
resumption at all times, Their feeder stations at the same time 
could cater effectively for ordinary commercial ship-to-shore traffic, 
thus giving an improved service for shipping and passengers, and 
saving the Government at least £20,000 per annum. Subject to 
the foregoing, the company asked that a licence be granted it, but 
there was nothing in its offer, nor in the conditions of wireless 
working, to prevent other companies having similar privileges. 
Sir Thomas Hughes added that the company hoped to give some 
demonstration of long-distance wireless telephony in Australia 


during the current financial year.—J?ewter's Trade Service (Mel- 
bourne). 


Cable Delays.—Considerable inconvenience is being 
caused by the delays in cable communication between England and 
the United States, which have been more or lese continuous for the 
past week, there being four hours’ delay for full-rate cablegrama 
and from eight to ten hours for Press-rate messages. 

" Atmospheric disturbances are at the root of the trouble,” a 
Da ly Mail :eporter was told at the Western Union Cable Co.' offices 
in London. Two of our cables are affected by the so-called earth 
currents on the ocean bed.“ 


There was also delay on traffio last week between this country 
and Holland. 


Holland, —TELEGRAPHiSTS! STRIKE. — About 200 em- 
ployés at the Central Posts and Telegraphs Office and at the 
zonrse office at Amsterdam struck work on the 6th inst., as a 
proteat against the delay in increasing their salaries to mect the 
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high cost of living. A limited service was maintained, and the 
men returned to work the following day, but those at the Hague. 
ceased work. | HEP SUE 
The Dutch telegraphists were to resume work on Saturday, says 
The Times, an arrangement having been arrived at ween 
the employés and the Government, $ y : 
Rumania.—WiIRELESS TELEGRAPHY.—Private messages 
can now be transmitted by wireless telegraphy between France and 
Rumania. Reuter's Trade Service (Paris). 7 | " 


South Africa.— WIRELESS TELEGRAPHY.—À(t a meeting 
of the S.A. Association for the Advancement of Science, at 
Bulawayo, it was agreed to request the Union Government to erect 
a wireless station of sufficient power to communicate with both 
Europe and North America. Wireless World. l 


United States.—INTERNATIONAL CONFERENCE ON CoM- 
MUNICATIONS,—The International Conference on Communications, 
opened at Washington on October 9th, will be attended by delegates 
from the United States, France, Italy, Japan, Great Britain, and 
the Dominions, who may be expected to sit for at least & month. 
Ita work is likely to fall into two main parts, says The Times— 
the disposal of captured German cables, which will presumably be 
more or less definitive, and preparation for & General International 
Conference upon Communications, to be held later. The latter task 
will presumably mean much discussion of the technical regulation 
of wireless systems, provisions to help the international news 
service, and so forth. At least, that seems to be the expectation of 
those Americans who Lo 3 & 333 ol € pene uem 
of the programme. e Americans, 8000 ments gi 
by the Government to the Press, have definite views about the 
ex-German cables aud the general control of ocean telegraphs. 
Their delegates, headed by Mr. Burleson, the Postmaster-General, 
and Admiral Benson, the head of the Shipping Board, are said to 
be particularly interested in the ex-German cables across the 
Atlantic, one of which was taken into Halifax during the war, and 
has since the Peace Conference fallen to the share of Canada, 
while the other now connects France and the United States. 
American commercial interests are said to have been preesing them 
to try to secure one of these lines so as to give them better facilities 
for direct communication under American auspices with Europe. 
Complaints, reminiscent of American impatience with our cable- 
censorship during the first phase of the war, are being made that 
the British Government, by virtue of its control over our telegraphs, 
it still able to tap American telegrams. Interest with to 
the Pacific centres upon tbe island of Yap. This is the cable 
station touched by the lines between the United States and her 
Eastern possessions, and as an outcome of the debate in the Senate 
on the Peace Treaty last year there is such strong opposition to the 
allotment of the island to Japan, as is provided for by the Peace 
settlement, that ite internationalisation may be proposed. 

It is unfortunate, in view of all this, that the meeting .of the 
Conference, which has already been postponed several times, could 
not have been again put off until after the Presidential election. 
Discussion of British cable control, and especially the disposal of 
the ex-German cables, may tend to give ammunition to the profes- 
sional anglophobes. Too much must not, of course, be made of that 
sort of thing. In the interests, however, of future international 
co-operation, and especially of the possible participation of the 
United States in the League of Nations, it is, perhaps, a pity that 
an International Conference which the American Preas advertises 
as containing the germs of controversy should be meeting in such 
surroundings, says The Times. l 

WIRELESS TELEGRAPHY.—The Westinghouse Co. announces that 
it now controls the International Radio Telegraph Oo., which is 
conducting ship-to-shore communication on the Atlantic Coast. 
The Westinghouse Co. also proposes to erect a high-power trans- 
Atlantio station.— Reuter’s Trade Service (New York). 


Wireless Direction Finding.—Lizarp Sration.—An 
Admiralty notice to mariners states that the Lizard Wireless D.F, 
Station was re-opened at midnight on September 9th-10th. 


——————Á 


CONTRACTS OPEN AND CLOSED. 


(The date given in parenthesis at the end of the parapara indicates 
the issue of the ELEOTRIOAL REVIEW, in which the ' Official 
Notice” appeared.) 


OPEN. 


Australia. — Commonwealth Government. November 
94th. Protected cable terminals and cable distribution boxes. . 

QUEENSLAND.—November 24th.  P.M.G.'s t. Iron 
poles (schedule 506), protected cable terminals, cable distributing 
boxes (schedule 507), 

November 30th. P.M.G.s Department. Protectors (schedule 
605). (September 21th.) 

BRISBANE.—December 9th. Department of Publio Works. 
Seventy three-phase oil-cooled core-type static transformers. 

November 23rd. P.M.G.'s Department. Telephones and telephone 
switchboard parts. (October 8th.) 

January 20th, and February 25th, 1921. 
Light Co. 
switchgear, 


The City Electric 
10,000-Kw, turbo-alternator set; transformers and 
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MELBOURNE,.-—February 24th, 1921. The Victorian Electricity 
Commissioners. Turbo-alternators of 25,000, 12,500 and 600 KW., 
and other plant connection with the Morwell power scheme. 

New SourTH WALEs.—November 25th. P. M. G. s Department. 
Telegraph and telephone instrument and switchboard parts 
(schedule 758). 

SOUTH AUSTRALIA. — October 20th.  P.M.G.'« Department. 
Telegraph instruments (schedule 546), and telephone instrumenta 
(schedule 549). (September 10th.) 

November 3rd. P. M. G. s Department. Telephone instruments 
(schedule 548). (September 10th.) 

November llth. P.M.G.'s Department. "Telephone instruments 
(schedule 547), (September 24th.) 

WESTERN AUSTRALIA.—December 28th. Postmaster-General’s 
Department. Telegraph and telephone instruments and parts. 
Schedule 689. 


Belgium.—October 26th. The Socicté Nationale de 
Ohemins de Fer Vicinaux, 14, Rue de la Science, Brussels, is 
inviting tenders for the laying of the underground armoured cables 
necessary for feeding the Namur-Citadelle-La Plante railway. 
Particulars may be obtained from the Electrical Department 
(Services Electriques) of the company, at 48, Rue Monteyer, 
Brussels. 

November 3rd. Municipal authorities of Hognoul (Province of 
Liége). OConoession for the supply of electrical energy for lighting 
and power purposes in the town. 

November 9th. Municipal authorit’es of Antwerp. Electrical 
plant for driving the pumps used for emptying the Nattendijck dry 
dock. Copies of the specification can be obtained for 3 fr. from 
the Hotel de Ville, Antwerp. 


Bradford. — October 28th. Electricity Department. 
Two natural-draught chimney-type oooling towers, pipework 
troughing, valves, &c. (Contract R 160). (September 24th.) 


Cesta Rica.—The Government of the Republic of Costa 
Rica, Central America, is at present inviting tenders for the con- 
cession for the construction and working during a period of 50 years 
of an electric tramway between the towns of Alajuela and Grecia. 
The Government will guarantee during the first 25 years of the 
concession, from the date of the opening of the line, an annual 
interest of 6 per cent. on a capital not exceeding one million 
colons. The water, necessary for the generation of electrical 
energy will be supplied free; the necessary material and plant 
will be admitted free of import duty, the necessary land on the 
public highways will be provided without cost to the concession- 
aires, while the undertaking will be exempt from taxation during 
the whole period of the concession. Further particulars can be 
obtained from the Consul-General of Oosta Rica, M. Camille 
Marchant, 10, Avenue Hamoir, Brussels, Belgium. 


Denny (N.B.).—Octoher 18th. Electric lighting work 
at Anderson Street site (No. 2). Mr. J. Strang, architect, Falkirk. 


Indo-China.—January 8rd, 1921. Generating station 


at Gia-Lam; pumping station at Dong-Du on the Red River; 


electric line between above stations. Agence Générale des Colonies, 
Pièce 21, 2° étage, 27, Rue Oudinot, Paris. 


ladia. — AGRA. — October 22nd. Municipal Board. 
Complete generating plant. (August 20th.) 


London.—Loxpon County CouNciL.—October 25th. 
125 tramcar bodies, 125 complete sets of maximum traction bogie 
trucks, and 125 electrical equipments, together with the assembling 
of same, (October 1st.) 


Manchester, — October 20th. Electricity Committee. 
Specification No. B.9. Five 8,500 K.v.A. 3-phase transformers and 
fans, &o.; and three 6,000 K. v. A. 3-phase tranaformers and fans, &c. 
Mr. F. E. Hughes, Secretary, Electricity Department, Town Hall. 

October 20th. Board of Guardians. Induced draught fan with 
electric motor complete, for use with steam raising plant at 
Withington Institution, West Didsbury. Mr. Hargreaves, super- 
intendent of works, Union Offices, All Sainte. 

October 27th, Electricity Committee. Complete heating installa- 
tion for the workshop and stores at the Barton power station. 
Mr. S. L. Pearce, Chief Engineer and Manager, Dickinson Street. 

October 27th. Electricity Committee. Three mechanical water 
screens, and three grid screens, (Specification B. 10.) (October lat.) 

November 8th. Electricity Committee. Supply and erection of 
high and low pressure steam, feed, &c., pipework— including altera- 
tions to existing pipework, &c. (See this issue.) 


Turton. — November 10th. Urban District Council 
Electricity Committee. Overhead lines and underground cables. 
(See this issue.) 


Ramsgate.— Town Council. Electric lighting installa- 
tion, Council chamber ; Borough Engineer. 


Spain.—November20th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders for the concession for the con- 
strustion and working of an electric tramway between Los Canos and 
San Fausto de Chapela, near Vigo. The adjudication is practically 
only s formal matter, the line forming an extension proposed by the 
Vigo Electric Tramways Co, 


The local authorities of Daimiel (Province of Ciudad Real) 
recently invited tenders for the purchase of the municipal electric 
lighting undertaking in the town, and for continuing the service 
as a private enterprise. 


Urnguay.—December 18th. The Post Office authorities 
are, for the second time, inviting tenders for the construction of an 
underground telephone system. 


West Hartlepool.— October 26th. Electricity Department- 
One 1,000-Kw. rotary converter and switchgear. (October 8th.) 


CLOSED. 


Batley.— Waterworks Committee. Electric pump or 
booster at Cooper Bridge, with delivery capacity of 2,000,000 
gallons per day ; Holden & Brooke. 


Bolton.—The Electricity Committee. Water-screening 
plant at Back-o’-th’-Bank generating station. Messrs. F. W. 
Brackett & Co., Ltd. 


Bradford.— Electricity Committee. 10-ton overhead 
travelling crane. Herbert Morris, Ltd., Loughborough. 


Dartford.— Urban District Council. Installing electric 
light at 28 houses, Lowfield Street. W. Bayliss. 27 per house. 


Doncaster.— Town Council: 
High- tension switchgear.—Reyrolle & Co., Ltd., £5,410. 


London. —L. C. C. Highways Committee. The following 
tenders have been accepted during the receas :— 

Steelwork required in connection with the completion of the oentra 

repair depot. 

E. C. & J. Keay, Ltd. (accepted .. £45,589 

A. D. Dawnay & Sons, Ltd. .. E 48,262 


1,500 tons of conductor rails for tramway purposes :— 
Frodingham Iron and Steel Co., Ltd... ee ee £50,425 
Partington Steel and Iron Co., Ltd. ...  .. oo 52,600* 
D. Colville & Sons, Ltd. .. . 68,550 


* On truck, Manchester. 


Wolverhampton.—Town Council. Conversion of the 
tramways from the Lorain surface-contact system to the overhead 
system. Among the principal tendera accepted, are the 
following :— 

Steel poles, £24,542.—British Mannesman Tube Co., Ltd. 

Cast-iron pole bases and finials, £4,911.—W. Boydell & Sons. 

Trolley standards and bases, £635. —Brecknell, Munro & Rogers, Ltd. 

Globe TUR hanger bolts, section insulators, &c., £1,546.—A. Wise- 

man, Ltd. 

Trolley wire, £4,892.—Thos. Bolton & Sons, Ltd. 

Approximate cost of labour for erecting poles, £1,596. 


Tramways Committee, Accepted :— 
Tipping wagon, £168.—Fleming, Lowder & Co. 
Special work at Bakers Loop, £324, and in connection with the new ear- 
shed, £2,690.—Hadfields, Ltd. 


— 


FORTHCOMING EVENTS. 


Goyal Society of Arts.—Friday, October 15th. At John Street, Adelphi. At 
4.80 p m. ture on British Trade with India,” by Mr. T. M. Ainscough, 
H.M. Senior Trade Commissioner in India and Ceylon. 


Commercial Motor Exhibitior, Olympia, W.—October 15th to Ard. 


Chief Technical Assistants’ Assoctation.—Saturday, October 16th, At 
Anderton's Hotel, Fleet Street, E.C. At 8 p.m. Paper on Refuse Des- 
tructors,” by Mr. A. Murdoch. 


Electrical Power Engineers’ Association.— Saturday, Octoberl6th. At the 
Christian Institute, 70, Bothwell Street, Glasgow, at 7 p.m. General 
Meeting address by Mr. J. W. Thomas, assistant general secretary. 


Electricity Supply Commercial Association (Greater London Division). 
Monday, October lsth, at Caxton Hall, Westminster, Mass Meeting. 


Batti-Wallahs’ Society. — Monday, October 18th. At 1 p.m. At the 
Mo porn „ Lunch; also some uplifting ‘‘eleotric’’ remarks from 
. H. E, Blain, 


Institution of Electrical Engineers (Western Centre).—Monday, October 
18th. At the South Wales Institute of Engineers, Cardiff. At 7 p.m. 
Annual general meeting. 


Institution of Engineers and Shipbuilders: in Scotland. — Tuesday, . 
Octobar 19th. At the Rankine Hall, Glasgow. At 7.90 p.m. Presidential 
ress. 


Edinburgh Electrical Society.—Thursday, October 21st. At 7.0 p.m. Visit 
to Scotsman offices, : 


Association of Engineering and Shipbuilding Draughtsmen (York 
Technical Section),.—Thursday, October 2lst. At Priory Street Higher 
Grade School, York. At 7.15 p.m. Paper on The Destructive Distillation 
of Coal," by Mr. E. Nicholson. 


Chelmsford Engineering Society. — Thursday, October Sist. At the 
East Anglian Institute of Agriculture, At 7 p.m. Paper on Electric 
Traction," by Mr. E. H. Field. 


tution of Mechanical Engineers.—Friday, October 22nd. At the 
e Storey's Gate, S. W. At 6 p. m. Address by the President. 


Junior Institution of Engineers. Friday, October 22nd. At 89, Victoria 
Street, S. W. At 8 p.m. Paper on Impulse Turbines,” by Mr. A. H, Fitt. 


ey Association of Electrical Engineers. Wednesday, October 90th. 
Palsley > Technical College, George Street. At 7.90 p.m. Presidential addr. ss 
by Mr. W. R. Bruce. 


Manchester Association of Engineers. — Saturday, October 28rd. At the 
Memorial Hall, Albert Square, Manchester, At 7 p.m. Paper on“ Vibra- 
tion, including that of Crank Shafts, Fly Wheels and Alternating-current 
Generators, by Mr. J. Frith. 


mingham and District Electric Club.— Saturday, October 23rd. At the 
giri Hotel, Colmore Row, At 6.90 p.m, Annual ladies’ night, 
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The Osram Patents.— In the Chancery Division on 
Wednesday, October 13th, Counsel applied to Mr. Justice Eve, in the 
action of the Osram Lamp Works, Ltd., v. Maxim Lamp Works, 
Ltd., for judgment in default of defence. The case related to an 
alleged infringement of one of the plaintiff company's patents. 
Judgment was given accordingly. 


Copper and Lead Prices.—Messrs. F. Smith & Co. and 
Meisrs. James and Shakespeare report, October 12th, no change in 
last week's copper prices. English pig lead £35 103., a reduction 
of 10s. on last week's quotation. 


Removing Sand from Water.—A description is given in 
le Génie Ciril, of October 2nd, of a device perfected by M. Henri 
Dufour, a Swiss engineer, for continuously removing sand from 
water in hydro-electric works, to prevent the serious wear which 
is caused by its passage through the turbines, The apparatus 
consists of a series of parallel compartments furnished with baffle- 
plates to prevent rapid motion of the water, which enters at one 
end at the bottom, and after traversing the compartments, 
escapes at the other end at the top. The sand and gravel fall to 
the bottom of each compartment, which is funnel-shaped ; at the 
apex of the funnel a hole is provided through which a small 
quantity of water constantly escapes, carrying with it the deposits. 
Thus the compartments are automatically cleared of sand. 

The device has been installed at a power station in Chile, where 
grave damage had been done by sand ; an improved form has since 
been adopted at a Swiss works. 


Theft of Radium.—4A safe, which contained, amongst 
other things iridium, gold, radium bromide, and platinum, was 
stolen, on the 5th inst., from the premises of Messrs. Golodetz, in 
the City. The bottle containing the iridium sponge is said to have 
contained 24 oz. troy, which is stated to be worth £120 per oz. 


Educationai.—MuNIcIPAL COLLEGE or TECHNOLOGY, 
MANCHESTER.—The recently-published prospectus of University 
courses is a very complete description of the College, its aims and 
scope, and courses are very minutely detailed. The degree 
courses leading up to the grant of the B.So.Tech. and M. So. Tech. 
cover the followieg fields :—Mechanical, electrical and sanitary 
engineering, applied chemistry; textile industries, architecture and 
mining. Part-time day and evening courses are also scheduled. 

RAMSAY FELLOWSHIP.—A Ramsay Memorial Fellowship of the 
value of £300 a year for three years has been founded by subscrip- 
tions received from the Swiss Government and from Swiss donors, 
through the good offices of Prof. Ph. A. Guye, of Geneva. The 
first Fellow to be elected is M. Etienne Roux, of Vich (Vaud), 
Bwitzerland, who has decided to work in the laboratories of Prof. 
W. H. Perkin, at Oxford.— The Times. 

At & luncheon given at the University of Birmingham on 
October 8th, Mr. Austen Ohamberlain said that it was the Govern- 
ment's intention to increase the grant in aid of University educa- 
tion by £500,000, making a total of £1,500,000, and unless over- 
whelming financial conditions prevented it, the same sum would be 
given for a number of years. Mr. Chamberlain said that up to the 
present immense sums had been spent on elementary and seoondary 
education, and too little upon Universities. The grant would be 
administered by the committee presided over by Sir William 
McCormack, but the Government should not interfere too much, 
and the Universities must retain their independence. 

WHITWORTH EXHIBITIONS.—The Board of Education announces 
that the following candidates (among others) were successful in the 
1920 competition for Whitworth Exhibitions :—William A. Rowe, 
electrical fitter apprentice, Plymouth Dockyard; Charles J. 
Manning, electrician apprentice, Portsmouth Dockyard ; Archibald 
G. Woodhouse, electrical fitter apprentice, Plymouth Dockyard ; 
and Reginald W. Stubbington, electrical fitter apprentice, Ports- 
mouth Dockyard. 

L. C. C. GRANTS.—Among the larger grants made by the L. C. O. to 
technical institutions for tbe purchase of equipment during the 
year 1920-21 are the following :—£4,000 to the Battersea Poly- 
technio ; £3,500 to the Northampton Polytechnic; £3,090 to the 
Regent Street Polytechnic; £2,300 to the Goldsmiths' College ; 
and £2,150 to the Woolwich Polytechnic, 


Lloyd's Register of Shipping.—The report of the 
Society's operations for the year ended June 30th, 1920, which has 
just been issued for the first complete year since the cessation of 
war, contains very interesting information relating to shipbuilding 
at home and abroad, and also to the use of oil fuel for boiler firing 
and oil engines on board ship. The Committee has recently 
approved amended rules for electrical fittings on board vessels. The 
Society's chief surveyors were members of the Ships Electrical 
Equipment Committee” of the Institution of Electrical Engineers, 
which dealt with the recent revision of the Institution's require- 
menta for the electrical equipment of ships, and the Society's 
amended rules are in accordance with the latest requirements of 
the Institution. The chief ship surveyor is a member of the 
Standing Sub-Committee ap pointed by the Institution of Electrical 
Engineers to consider the interpretation of the rules drawn up by 
the Ships’ Electrical Equipment Committee.” The Committee has 
acceded to the request of the Institution of Engineers and Ship- 
builders in Scotland that Dr. Montgomerie, the Society's principal 
surveyor for Scotlarid, be allowed to act as one of the representa- 
tives of the Institution on the British Engineering Staadards 
Association Technical Committee on the standardisation of details 
in the conetruction of ships and their machinery, 


- 


Scandinavia and the Export of Energy.—The 
question of the export of electrical energy has been under dis- 
cussion in Scandinavian countries for some time past, with 
particular reference to deliveries from Norway to Sweden, and 
from both these countries to Denmark, whose water-power 
resources are insignificant. In Denmark the idea of receiving 
power from Norway and Sweden as suggested by a Swedish 
engineer (Mr. Hjalmar Cassel) has created great interest, and a 
Committee has been appointed and made application to the 
Norwegian Government for the establishment of a Norwegian 
Committee to co-operate with the Danish Committee in the matter. 
As to the position in Sweden, the principal of the State hydro- 
electric department is reported to have stated some time ago that 
Sweden had an adequate supply of power available for the 
immediate future, and that there could, therefore, be no question 
of importing energy from Norway unless it were y 
cheaper, but this could scarcely be expected to be the case. But 
even if Norwegian power was provisionally obtainable at a lower 
price, he said that it was preferable for the Swedes to base their 
distribution of power aud industry upon their own waterfalls, as a 
supply of power which could be relied upon was cheaper in the 
long run than power obtained from another country. In this 
eonnection a Norwegian engineer (Mr. E. Kraabol-Jorstad) points 
out that out of the Norwegian water powers representing about 
10,000,000 KW., only 1.100,000 Kw. had been brought into servioo 
by the end of 1919. He states that the power already available 
is relatively cheap, but will become more costly in the case of new 
works. The export of power in the near future is not advisable, 
in his opinion, from a national economic point of view, owing to 
the existing great scarcity of power, and the large expenditure 
which would be needed for machinery and plant. The opinion in 
Sweden was that the Swedes could manage very well without 
Norwegian power as the requirements in the south could 
presumably be entirely covered on the regulation of the Vanern in 
connection with the extensions proposed at Trollhattan. On the 
other hand, the Swedes were not unwilling to transmit power 
from Trollhattan to Denmark, with the aid of a line from Troll- - 
hattan to Skaane. 


Electricity in a Mint.—To increase the output of minor 
coins, the United States Mint at San Francisco is installing a 
Rennerfelt electric furnace of 1,000 Ib. capacity, operating on two- 
phase, 60-oycle service transformed from 2,200 volts to 110 volts. 
The furnace was originally in operation at. the Philadelphia (Pa.) 
Mint, and was only recently withdrawn from service there 
when replaced by furnaces of more recent design and greater 
capacity. It is hoped te have the furnace in operation by the end 
of September, but this may be delayed through uncertain delivery 
of certain electrical switching equipment. Only metal for pennies 
aud nickels will be melted in this furnace. silver being handled in 
the oil-fired crucibles now in use. Several of these crucibles were 
taken out to make room for the electric furnace, while considerable 
construction work was necessary to accommodate the new equip- 
ment. A motor-driven topping machine and a motor grinder will 
be installed to handle the clipping and smoothing of the ingots, 
and & mechanical conveyor will eliminate most of the heavy 
carrying of the moulds now done manually.—Jowrnal of Electricity. 


Electricity In Mines.—Mr. J. R. R. Wilson, H.M. 


Inspector of Mines for the Northern Division, in his report for the 
year 1919, states that there were no underground fatalities, and 
only four non-fatal accidents, duo to electricity, and, considering 
that the use of electricity underground increased from 79,422 H P. 
in 1913, to 122,061 H.P, in 1919, this cannot be regarded as unsatis- 
factory. 


The Batti-Wallahs’ Soclety.—The following is the 
programme for 1920-21 session :— 

Monday, October 18th, 1920.—Lunch. 

Wednesday, November 3rd.—Informal evening. 

Monday, November 15th.—Lunch. 

Friday, December 3rd.—Smoking concert. 

Monday, December 20th.—Lunch. 

Wednesday, January 5th, 1921.—Informal evening. 

Monday, January 17th.— Lunch. 

Wednesday, February 2nd.—Informal evening. 

Monday, February 21st.—Lunch. 

Wednesday, March 2nd.—Informal evening. 

Monday, March 21st.—Lunch and annual general meeting. 

Friday, April 18t.—AÀnnual dinner. 

Monday, April 18th.—Lunch. 

Monday, May 9th.—Lunch. 

Monday, June 20th.—Lunch. 

At the Holborn Restaurant, on Monday, October 18th, Mr. H. E. 
Blain will give an address, | 


Measuring Coal-Stack Temperatures.—An instrument 
for ascertaining the temperature of a coal-stack at various depths, 
was recently described by Puwer. The apparatus, known as the 
“ Thornley Coalometer," consists of three tubes extending to 
various depths and enclosed in a long, pointed steel case. These 
tubes end in bulbs, and are filled with alcohol. At the upper end 
of the instrament are three dial temperature indicators each oon- 
nected to a tube. The scale on each dial runs from 32° to about 
200° F.,it is coloured black up to 120*, but upwards from that 
temperature the colour is red, indicating excessive heat. Ifseveral 
of these devices are forced into a coal pile at varying depths and in 
different localities, very accurate information can be gathered for 
the whole of the pile. Instruments employed at intervals of 50 ft. 
have proved very effective, 1 
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Coal Getting by Machinery.— Interesting details regarding 
the extent to which mechanical coal-cutters are used in Scottish 
pits,and the growing preference for electricity, are supplied by 
Mr. H. Walker, Chief Inspector of Mines for Scotland, in bis 
annual report. There was an increase of 108 in the number of 
coal-cutting machines at work, and of 177,364 tons in the quantity 
of mineral obtained by them compared with the figures for 1918. 
The total quantity of mineral out by mechanical coal-cutters was 
10,379,495 tons, of which 9,507,912 tons were got by machines 
driven by electricity, and 871,583 tons by machines driven by com- 
pressed air. A comparison with the figures for 1913 shows that 
313 more machines were employed, and 1,044,043 tons more 
obtained by this means in 1919 than in 1913. In 1919 there were 
353 more electrically-driven coal-cutters at work than in 1913, and 
40 fewer driven by compressed air. The number of mechanical 
conveyors in operation at the working face during the year was 
105, compared with 125 in 1913. Regarding accidents, Mr. Walker 
recommends the introduction of & practical eleotric head lamp. 


The Threatened Strike in Power Stations.—We have 
received from Mr. E. J. Jennings, secretary to the District Indus- 
trial Council for Electricity Supply Industry No. 5 (West Midlands 
Area), 14, Dale End, Birmingham, a copy of the following letter, 
dated October 9th, which he has circulated amongst the District 
Councils for the Electricity Supply Industry :— 

I beg to inform you that at a meeting of my Council yesterday. 
the circumstances under which the Electrical Trades Union had 
threatened in connection with the recent Penistone dispute to 
withdraw the labour of ite members employed in electric suppiy 
undertakings were discussed. The chairman reported the steps he 
had taken in the matter, and, as the outcome of the discussion, it 
was resolved unanimously, on the motion of the chairman 
(Employers' aide), seconded on the Trade Union side :— 

" That, in view of the recent threat to withdraw labour from the 
electric supply under.akings arising out of an extraneous labour 
dispute, this District Industrial Council is atrongly of opinion that 
it ehould first be given an opportunity by the parties concerned to 
consider, before action is taken in any matters affecting the relations 
between employers and employés.” | 


Nickel-plating Aluminium.—According to a note pre- 
sented by M. Le Chatelier to the Académie des Sciences, published 
in La Technique Moderne, Mesars. Léon Guillet and Maxime 
Gasnier have solved the difficult problem of depositing nickel on 
aluminium, The surface of the metal is firet sand-blasted, with 
sand that has passed through a sieve with 0'2-mm. meshes, under 
an air pressure of 1,500 gm. per om’, A deposit of nickel 0:006 mm. 
thick is then made, with a current of 08 ampere per dm? for 


half-an-hour, after which a coating of copper is applied, 002 mm. 


thick, the operation lasting two hours with a current of 1 ampere 
per dm’. The copper is then polished, plated with nickel 
0'005 mm. thick (0:5 ampere per dm? for one hour), and the nickel 
is polished. This process gives a smooth adherent coating, passing 
mechanical and chemical tests, and not only ensures the durable 
protection of the aluminium, but also enables it to be soldered by 
the ordinary processes. The nickel bath consists of sulphate of 
nickel, 150 gm., double sulphate of nickel and ammonia, 50 gm., 
water to l litre; the copper bath of copper sulphate, 150 gm, 
sulphuric acid, 20 gm., water to 1 litre. 


The Engineering Training Organlsation.— Following the 
unsuccessful attempt to place the E.T.O. scheme on a satisfactory 
financial basis, the Federation of British Industries, recognising the 
importance of its activities and to prevent its dissolution as a 
separate organisation, offered to take over the work ; a similar offer 
was also made by the Engineering Employers’ Federation. A con- 
ference of representatives of the three organisations was, therefore, 
held, at which it was agreed to entrust the scheme to the Engi- 
neering Employers’ Federation. It is to be hoped that under the 
new auspices, the work will so develop as to enable the young 
engineer to obtein such training as will uphold the prestige of 
British engineering practice throughout the world. 


Wireless Ship Control.— Tests of a wireless control instal- 
lation on the old battleship Jowa, just concluded by the U.S. Navy 
Department, off the Virginia Capes, are declared to have fulfilled 
the highest expectations of naval experte. The 12,000-ton battle- 
ship was navigated with precise accuracy, it is said, solely by means 
of wireless telegraphy from a control station on the battleship 
Ohio. The control was found thoroughly efficient up to a maximum 
distance of 10 or 12 miles.— Reuter’s Trade Service (Washington). 


Appointments Vacant.— Two station engineers for 
Egypt, for the Air Ministry ; lecturer in electrical and mechanical 
engineering, for the Wigan and District Mining and Techanical 
College; switchboard attendant (90s.), for the City of Chester 
Electricity Works; engineer and secretary. for the Wadebridge 
and District Electric Supply Co., Ltd. ; assistant charge engineer, 
for the Egham and Staines Electricity Co., Ltd.; mete : tester, for the 
Stoke-on-Trent Electricity Department ; tramway overhead lines- 
man (38a. 8d. + 40s.), for the Wigan Corporation Tramways; assistant 
for small D.c. station, for the Sale U.D.C. Electricity Department ; 
visiting teachers in electrical engineering, physica, and electrical 
wiring, for the L.C.O. Institute at Hackney; plumber-jo nter 
(£5), for the Borough of Heywood Electricity Departmort ; 
plumber-jointer and two linesmen, for the Gellygaer Urban 
District Electricity Department; telegraph «ngineering assistants 
(£350 + 50 per cent.), for the Post and Tel griph Department of 
the Government of Tanganyika Territory ; telegraph engineers 
(£480), for the Governments of the Gold Coast and Nigeria; 
foreman linesman and overhead linesman, for the Burnley Corpora- 
tion Tramways Department. See our advertisement pages to-day. 


Scintillations from The Electron.’—Zhe Electron is 
the journal issued by the London District Committee of the Klec- 
trical Trades Union ; in its issue No. 3, for October, a number of 
interesting items appear, of which, perhaps, ''Ole Bill's 
Summary" is the spiciest. From this we gather that at a meeting 
of the Film Workers’ Union on September 16th, Mr. F. J. 
Rosenburg remarked that The Workers Union had decided that 
its members should stay at work even if the E.T.U. did come out. 
He pointed out that the Workers' Union was quite justifled in 
taking this step, as they had nothing whatever to do with the 
foreman at Penistone, about whom all the trouble was. He 
pointed out that the E.T.U.'s threat to cut off London's electricity 
supply was impossible, as all the stations were controlled by the 
Workers’ Union members.” This quotation was originally derived 
from The Kinematograph. It suggests that the Workers’ Union 
bases its decision to strike, or not to etrike, purely on the merita of 
a dispute in which another Union is engaged. The claim that in 
the London stations. members of the Workers' Union predominate 
is, we believe, well founded, though “ Ole Bill" throws scorn upon 
it, and expresses his opinion of that Union in unequivocal terms: 
The Workers’ Union is a blacklegging organisation, and ought to 
be hounded out of the Trade Union movement as & danger to 
working-class organisation.” Possibly the Workers’ Union 
reciprocates this amiable sentiment—it did ita utmost to avert the 
strike when that was pending. On the other hand, Ole Bill" is 
kindly disposed towards the E.P.E.A., in spite of the hard things 
which he admits having uttered with regard to it; he says: 
“The action of the E. P. E. A. in the engineering dispute has been 
straight and above-board, and above anything else, I do love a 
square deal.” He cites the case of Colchester, where the Town 
Council has refused to pay the rates agreed upon by the District 
Council, and also refused to pay the E. P. E. A. agreed advance of 
£30. Both organisations took joint action, and tendered notices 
to expire at the same time. The matter has been referred to the 
Industria? Court for settlement. This is the first occasion on 
which both organisations have acted together, and they both have 
our hearty sympathy; Councils (and companies) which refuse to 
honour the decisions of the Industrial Council and Joint Board 
are not only asking for trouble for themselves, which will be duly 
delivered, but also are disturbers of the peace, and as such are 
enemies to the public welfare. The last words of “Ole Bill” 
(i e., Mr. W. J. Webb) are: " We ARE going to control the eleo- 
trical industry." 

By a remarkable slip of the pen, on p. 15, our lively contem- 
porary arrives at an increase in the cost of living of 182 per cent. 
above pre-war, by adding a 30 per cent. increase in rent to the 
value 152 per cent. 


South African Power Scheme, — Kimberley and its 
surrounding mines have long attracted the interest of en- 
gineers as a centre for the consumption of a cheap power 
supply, and the Government Inspector of Machinery for the 
district in bis last annual report says he believes that a 
scheme is on the tapis to erect a power station at the Kroon- 
stad Colliery, and transmit the power generated there through 
the O.F.S., by way of Boshof, Kofliefontein, and Jagers- 
fontein. A line, either direct or branch, will, of course, come 
to Kimberley. This scheme, if decided upon, will have far- 
reaching eflects in the industrial development of a huge 
tract of country at present almost entirely devoted to pastoral 
pursuits. Such a scheme is of first importance to the Kroonstad 
Colhery Co., whose product, as a steam coal, is of low quality, 
and therefore cannot hope to compete in the open market 
with the higher class coal of the country except at points 
at and close to the mine. The scheme is capable of expansion, 
and would, it is thought, be a strong factor, if developed to its 
full capacity, in liberating much of the latent wealth of this 
district. There is a plentiful supply of good water available 
within five miles of the mine, a weir across the Vaal being 
all that is necessary to ensure the supply being permanent. 
From its inception the financial success of the scheme is 
assured. De Beers Consolidated Mines, Ltd., even on that 
company's present electric requirements, would consume ap- 
proximately 8,000 xw. New Jagersfontein would require 
almost as much, as cheap power would be a strong incentive 
to that company to centralise on 3 direct-treatment plant to 
deal with the whole of the ground mined.  Koffiefontein 
Diamond Mine, Blaauwbosch Diamonds, New Eland Dia- 
monds, Roberta Victor Diamonds, and Kimberley Waterworks, 
all on the route, would, it is thought, require approximately 
9000 kw. to satisfy their requirements. An electric railway 
from Koffiefontein to Fourteen Streams or Vierfontein would 
be brought within the range of possibility were such a scheme 
as that under consideration an accomplished fact. To further 
elaborate this proposition and its possibilities for the future, 
it might easily prove the deciding factor of the establishment 
of an iron industry at or near Postmasburg. If that came 
to pass, it would in its stride supply power to the Frank 
Smith Diamond Mines. The Makganyene Diamond Syndi- 
cate could also be supplied, and possibly some of the small 
asbestos ventures near which it would pass. The extraction 
of nitrogen from the air for agricultural purposes could also 
be undertaken, if for no other reason than to stabilise the 
load and extend the peak over 94 hours. The approximate 
distance of transmission lines from the generating station to 
the furthest point of supply will be 300 miles. This would 
be easy of accomplishment now that systems up to 100,000 
volts are capabie of reliable operation. The potential drop 
over such a system should not be greater than 4 per cent.— 
S.A. Mining and Engineering Journal. 
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Railway Electrification, — Six years ago it was just 
beginning to be realised that suburban railways were not 
the only ones which it might pay to electrify, and that in 
many cases the possible increase of traffic was not the only 
or even the most important factor. The reduction in operat- 
ing costs, both in the locomotive and traffic departments, 
which electrification rendered possible, was, it was found 
sufficient to justify the conversion of lines where no special 
increase of traffic was to be expected. The war postponed a 
number of projects which were being prepared, and the great 
increase in capa cost is still holding up a number. On the 
other hand,. the cost of operating steam locomotives has also 
increased to such an extent that even at present-day prices 
of electrical apparatus several new important schemes are 
on the way. This particularly applies in Central Europe, 
where the cost of coal has become almost the dominant factor. 
In France, Switzerland, and even in Austria, the conversion 
of various lines from steam to electric working looks like 
going shead. The extent of the possible economies may be 
judged from the case of the lines from Innsbruck to the Swiss 
frontier where, according to one of the American Govern- 
ment experts, there will be a direct annual saving of 150,000 
tons of coal, and a further 16 per cent. saving in the amount 
of coal formerly required for transporting the railways’ own 
coal. In ‘view of the changed conditions to-day, both as 
regards locomotive and traffic expenses, it may be desirable to 
reconsider the question of electrification in connection with 
various lines where it has hitherto proved impracticable. ’ 

The pros and cons of electric versus steam traction were 
discussed recently by railway engineers and others gathered 
for the purpose of hearing a paper entitled '' Electric tion 
for Railways." It was remarked by one speaker that with 
the continued rise in the cost of coal, and the urgent necessity 
for conserving it, anything which tended to reduce coal con- 
sumption must be considered favourably, so that from this 
point of view electrification undoubtedly scores a 900 1 point 
because an up-to-date power station can produce electricity 
at less than 2 lb. of coal per B. O. T. unit. This energy, after 
being transmitted to the sub-stations, transformed down and 
converted to D.C. and fed to the train motors—the overall 
efficiency from the power station busbars to the rim of the 
driving wheels of the electric train being about 62 per cent.— 

ives one B.O.T. unit per 3.2 lb. of coal, or 1 H.P.-hour for 

4 lb. of coal. From a test of a steam passenger train, it 
requires from 6 to 8 lb. of coal to be burnt in the locomotive 
firebox per-H.P.-hour, delivered at the tender drawbar, for 
express running. With goods trains, of course, the consump- 
tion is considerably less, being about 4 lb. At any rate, there 
is ample margin here for coal economy to be effected. 

While the advantage of moving trains by electric power is 
recognised, the expense of electrification projects prevents 
many desirable schemes from maturing. As, however, traffic 
is bound to grow very considerably as time goes on, the 
question has been asked whether too much emphasis is not 
laid upon the first cost. The American Railway Electrical 
Engineer points out that by 1930 the movement of freight on 
many lines will have grown to such an extent that continued 
operation by steam power will be quite impossible, except 
by increasing the number of tracks . It is therefore suggested 
that the railway problem to be decided is whether it will be 
cheaper to build these additional tracks and to maintain them 
some ten years from now, or, alternatively, to spend the same 
amount of money on electrification to-day and enjoy the 
advantages. of improved operating facilities. Investigations 
have proved that one electric locomotive can exert a greater 
drawbar pull than two of the largest steam locomotives, and 
there is practically no limit to the power of the former, while 
the latter has almost reached its maximum. At the same 
time it must be remembered that while electrification has 
justified itself in certain districts, it is by no means certain 
that the general changeover would be economical. It is 
5 that the report of the special committee appointed 

y the Minister of Transport to investigate this question will 
prove very instructive in this regard. Railway Gazette. 


A Portable Osclllograph.— An illustrated description of 
a portable oscillographic outfit appears under the name of 
Mr. J. W. Legg, of the Westinghouse Electric & Manufactur- 
ing Co., Ltd., in the Journal of the A.I.E.E. for July, 1920. 
Briefly summarised, the special features of this portable com- 
mercial oscillograph are as follows: The apparatus, including 
the series elecfromagnet galvanometer, is very compact, and 
use is made of an incandescent lamp with special arrangements 
to obtain very great intrinsic brilliancy. A mechanically- 
operated focal-plane shutter is provided, which always starts 
exposures at the beginning of the film, in addition to a remote- 
control switch to cause transient phenomena to appear at any 
desired point. This switch and the shutter are operated 
by a trip magnet immediately after abnormal voltage 18 
applied to the incandescent lamp, and to prevent the filament 
of the latter being destroyed a lamp-extinguishing switch is 
also fitted. A self-contained storage battery supplies the 
galvanometer field, and there is a switch for placing the 
ammeter in the galvanometer field or battery-charging circuits; 
the element resistances and control panel are capable of stand- 
ing commercial voltages. All the above apparatus is mounted 
in a single case, the dimensions of which are 13 by 14 by 25 in. 
overall, and its weight 82 lb. An induction motor with 
back gear and step pulley arrangement drives the photo- 


graphic drum at a uniform speed over a large range of speeds; 
a transformer for 110 or 220 volts, 20 to 70 cycles, supplies 
the motor, lamp, and trip magnet circuite, ind separate 
switches are provided for the control of the motor, trans- 
former, and lamp. The whole of this table commercial 


" oscillograph is arranged in two units, which together weigh 


135 lb., including the storage battery and transformer. 


Novel Commutator Construction. — A contributor to 
Power tells how the commutator of a small generator was 
made from solid copper. The dimensions of the commutator 
had to be 93 in. dia. and 2 in. long. A piece of copper rather 
over this size was obtained, and a hole a little smaller than 
the diameter of the armature shaft was bored through it. 
The metal was then fixed on a mandrel and placed in & the, 
and the back gears of the latter being used for a dividing head, 
the slots were marked off. The blank was then taken off the 
mandrel, and saw cuts were made to within 1/82 in. of the 
bore. These slots were filled with mica, and a pipe wae bored 
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out to fit tightly over the outside of the commutator (fig. 1). 
The whole was then mounted in the lathe and bored out 
to correct size, cutting away the small portion of metal left 
to hold the blank together. The bore was then cleaned out 
and the commutator mounted on a mandrel and turned to 
receive the clamping rings. After mounting the commutator 
on the armature shaft the pipe coupling was pulled off and 
the face turned down to a finish. 


INSTITUTION NOTES. 


Bradford Engineering Soclety.—At the opening lecture of the 
new session of the Society (Lieut.-Colonel Gadie presiding), Mr. 
C. K. Everitt, of Sheffield, spoke on steel-making processes. A fter 
giving the history of steel-making and describing various processes, 
Mr. Everitt said the electric furnace had played'a very important 
part during the war in the manufacture of alloy steel for motor 
transport and aircraft. The speaker illustrated the various pro- 
cesses by lantern and kinematographio pictures. 

King’s College, London, Oid Students’ Association. —ENaGIX- 
EBRING FACULTY.—À luncheon: will be held at the Holborn 
Restaurant, at 1.15 p.m. on Wednesday, October 27th, when the 
chair will be taken by Mr. C. H. Wordingham, C.B.E. Old students 
are requested to communicate with the Hon. Assistant Secretary, 
Mr. D. H. Kendon, King's College, W.C. 2. 

Paisley Association of Electrical Engineers. —Mr. W. R. Brace, 
of the Paisley District Tramways Co., will open the ensuing session 
with his presidential address on October 20th. Several interesting 
papers and visite have been arranged for the session, the first item 
being a visit to Messrs. Harland & Wolft's Govan shipbuilding yard. 

Electrical Power Engineers’ Assoclatlon.—On Saturday last 
the Southern Division gave the second annual dinner to the 
members of the National Executive Council at the Holborn 
Restaurant. Mr. W. J. Jeffery presided, and there was a large 
attendance of members and ladies. 

After the toast of The King," Mr. A. L. Lunn, past-president, 
proposed The Ladies,” urging them to see that their husbands 
attended the meetings of the Association. He pointed out that 
before the advent of the E.P.E.A., they had a poor time; the con- 
ditions were now much better, and would go on improving, but 
they must have no waverers—firm support was the only means of 
securing better terms. Mr. A. H. Allen, proposing " The E. P. E. A., 
reminded them that internal friction crippled the efforts of its 
predecessor, the A. E. S. E.; the new Association, formed to secure 
representation on the Whitley Councils, had obtained a satisfactory 
alternative—the Joint Industrial Board—and its schedule of 
salaries was in course of adoption, while ita efforts in the cause of 
peace had been successful in staving off the threatened disaster to 
London. 

The event of the evening was the presentation to Mr. Lunn of a 
silver tea and coffee service, together with a gold bracelet for Mrs. 
Lunn, and silver knives and forks for Master Lunn. In intro- 
ducing the presentation, the President, Mr. J. H. Parker, said that 
Mr. Lunn, as their first president, laid the foundations of the 
Association on ‘a sound basis and welded the National Executive 
Council into a harmonious whole, Every town in the kingdom had 
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contributed with spontaneous enthusiasm to the presentation, 
which was & token of their admiration for the splendid work he 
had done for the Association during the past four years. Mr. 
J. F. Heslop followed, expressing his admiration for the pa 
president, and the magnificent progress which had been made in so 
short a time under his guidance, so that the Association was now 
invited to confer with the Board of Trade; Mr. Essex said the 
Association was started under great difficulties, but Mr. Lunn was 
a born leader ; and Mr. Jeffery pointed out that to accept the office 
of first president of the first staff Trade Union required immense 
courage. Pressure had been brought to bear on senior officials in 
the S. W. area to leave the Association—let them bear in mind the 
example of Mr, Lunn two years ago, and have the pluck to s‘ay 
in itto-day. Mr. Lunn, in reply, expressed difficulty in finding 
words suitable ito convey to them his sincere thanks on behalf of 
his wife and child and himself. 

After an interval, Mrs. Parker responded to the toast of ' The 
Ladies" remarking that her husband had so much to say about 

the E. P. E A., Ko., nowadays that she could hardly get a word in 

edgeways ; she hoped that more settled times were now before 

them, and believed that meetings such as that would bear good 

fruit. Á A | 

The President, Mr. Parker, then responded to the toast of the 
E. P. E. A., in a speech of exceptional eloquence. After expressing 
gratitude to the electrical Press for its support when the Associa- 
tion was yet an unknown quantity, he eulogised the fighting 
qualities of the Executive Council and the Emergenoy Committee, 
which o»uld always get out of a hot corner. They had recently 
faced a difficult situation ; they had always endeavoured to avert 
strikes in the electricity supply industry, at great cost to the 
Association, and when the Electrical Trades Union*chose the path 
of peace, for the first time in two years, they could not withhold 
their support from it. On the other hand, their members cou!d 
not be expected to stop work at a moment's notice, and therefore 
they insisted on the ET.U. giving seven days’ notice; during that 
period they suoceeded in inducing the disputants to make peace. 
As a result of their interviews with Sir Robert Horne, he had 
promised to help them to enforce their schedule of salaries. The 
Executive Council was able to hold the scales level in the elec- 
tricity supply industry; the nation was reaping the fruit of 
unfair dealings in the past between masters and men—they should 
strive to maintain peace by enforcing fair play on both sides. The 
Executive Council was inspired by great ideals, and demanded a 
square deal; it was the only organisation that could compel peace 

' in the industry. 

During the evening an excellent musical programme was performed 
by Misses Ellen Collins, Lily Grahame, and Marie Fein, and Mesars. 
Will Pither and J. Purvis, accompanied by Mr. Stanley Ohapple, 
almost every item being encored; the K.V.A. orchestra also 
rendered admirable service, the whole of the entertainment being 
provided by members and their lady friends. 


Junior Institution of Engineers.—At the annual meeting of 


the North-Eastern Seotion of the Institution, Dr. W. M. Thornton, 
Professor of Electricity at Armstrong College, Newcastle, delivered 
his presidential address at that Institution on October 6th. His 
^ gubject was “Science and the Future of Engineering." Prof. 
Thornton, having considered the forces of nature in their text- 
book order, with regard to mechanics, said the growth was bound 
up with the process of evolution; there were no new mechanical 
laws to be expected, and, therefore, they must look to the future 
of mechanical engineering for the development of new types of 
tools and appliances. They could, however, perhaps expect 
developments in water-power and the use of the tides, schemes for 
the use of which were being considered all round the British coast. 
The development of this was intimately connected with the 
developments of fuels. Under the head of sound there was at the 
present moment before the public a system of transmission of 
power by wave motion, which was really transmission by sound 
wave, if claims of the inventors were correct; if not, it was 
hydraulics used in the same way as alternating currents were used 
in electricity. Discussing new sources of heat, the professor 
remarked that solar heat did not seem to be realisable directly for 
engineering purposes. The earth’s underground heat, Sir Charles 
Parsons had suggested, might be tapped by means of immense 
bore-holes 12 miles deep. The suggestiun was undoubtedly an 
engineering possibility, and it would be extremely interesting to 
see it carried out. The supply of heat from such a source was 
limited only by the low conductivity of rocks at high temperatures. 
On the subject of electricity and magnetism, the speaker said it 
was now known all matter was made up of small electrical 
charges called electrons, and the problem, at present inconceivabie, 
was to tap that source of electricity without going through the 
inefficient process of conversion into heat. There had been 
attempts to utilise the energy of coal to obtain electricity, and 
the science of electro-chemistry was gradually indicating the 
possible lines of attack. If we could obtain electricity at high 
pressure from the energy of coal, oil, or alcohol without burning, 
an immente advance would be made. The problem of obtaining 


power from atomic matter had been before the scientific public for . 


the last few years, but no lines of advance had yet opened out; a 
method as likely to be successful as any would, perhaps, be to tap 
the energy contained in the construction of the electrons them- 
selves.~ If they considered them as permanent strain centres in 
the ether, nothing could be done, but ir as was remotely possible 
electrons oould be annihilated, the energy liberated would be 
enormous, For example. the electron was a strain centre like & 
knot, and when combined with an electron of opposite sign formed 
& closed system of kinks. It was just possible that, in the same 
way ag one could cause a kink in india-rubber to straighten out flat 
by throwing it violently on the floor, one might be able to break 


up the eleotrioal structure by violent collisions with a consequent 
liberation of energy. The amount of power realised would make 
up for the amount of power required to obtain it. That was the 


` merest speculation ; he thought, however, that it was much more 


likely that they would be able to tap the energy contained in 
atomic structure than in the eleotrons of which it was made, yet 
neither source was beyond the realm of possibility. 

Birmingham and District Electric Club.—At the meeting of 
the Club, on October 9th, a paper was read by F. S. J. Pile, M.A., 
member, on " Thermo-Electric Currents as Applied to Pyrometry.” 
It dealt with the early difficulties encountered both with the 
thermo-coup!es and with the indicating and recording instruments, 
and gave full descriptions of the most recent devices, dealing 
specially with the compensating arrangements at the cold junction 
of the coup!e, and with the latest contrivances for preventing zero 
oreep in the micro-voltmeter. The lecturer was ably assisted by 
Mr. Stone, who is the inventor of many of the special appliances 
used in modern pyrometry. The lecture was illustrated by a full 
range of couples and indicating and recording instruments of the 
latest types, and was much enjoyed by a very appreciative 
audience, i 

Manchester Association of Engineers, —The inaugural meeting 
of the session took place on Saturday last. In the afternoon 
upwards of 30) members had the opportunity of viewing the 
extensive works of Messrs. Sir W. G. Armstrong, Whitworth and 
Co., Ltd., at Openshaw. The evening meeting was held at the 
Memorial Hall, to which place the Association has moved in view 
of the extraordinary increase in membership. The chair was 
occupied by the President, Mr. Henry Pilling, M.B.E. The Con- 
stantine" Gold Medal was presented to Mr. Pilling by Mr. 
Harold F. Massey, ex-President. for his able paper on "Uniflow 
Steam Engines.“ The Butterworth Medal was awarded to 
Mr. George E. Windeler for his contributions to discussions during 
the past session. Subsequently the President delivered his 
inaugural address, the main theme of which was the desirability 
of the Association paying more systematic attention to the rising 
young men in the engineering industry of Manchester, with the 
dope that it would make greater efforts in this direction than in 
the past. 

Glasgow Corporation Electricity Department Engineering 
Soclety.—The Society commenced its winter session orf the 4th inst., 
at the head offices, Waterloo Street. The Society is entering on 
the fourth year of its activities, and has now a membership of 
over 400. Mr. R. B. Mitchell, engineer and manager of the depart- 
ment, in delivering his presidential address, dealt with the present 
outlook in electrical engineering, with special reference to eleo- 
tricity supply undertakings. After mentioning the lessons gained 
from the war in the way of standardisation of plant and apparatus, 
he referred to the question of industrial fatigus and schemes for 
the welfare of employés. Dealing with electrically-propelled 
commercial vehicles, he said that the present high price for petrol 
made this a unique opportunity for the electrical engineer 
developing the use of such vehicles, and pointed out that electric. 
passenger-carrying vehicles had not been used to any extent in 
this country, although they were widely used in America and on 
the Oontinent. Mr. Mitchell said that the new system evolved by 
a Rumanian, M. Constantinescu, for the transmission of mechanical 
energy by vibrations was destined to play a great part in the 
development of industry, and the applications would in some cages 
supplant transmission of energy by electricity. He thought that 
while this new system might not benefit the manufacturers of 
electric motors, it would ultimately be of benefit to electric supply 
undertakings. 

Institution of Electrical Engineers (East Midland Sub-Centre). 
—The opening meeting of the session, 1920-21, will be held at the 
Technical College, Loughborough, on Tuesday, October 19th, at 
6.45 p.m., when an address will be delivered by the chairman, 
Mr. F. 8. Grogan. 

Edinburgh Electrical Soclety.—On Friday last, Mr. Stark 
delivered a lecture on “The Electric Equipment of a Modern 
Battleship,” to a large attendance of the membars. Special 
attention was given to the electrical gear for fire control and 
navigation purposes. 

Mr. Macintosh, the chairman, expressed satisfaction with the 
considerable number of new members who were coming forward to 
join the society, and announced that the next meeting would take 
place at the offices of The Scotsman on Thursday, the 21st inst. 
at 7.30 p.m. 

Warrtogton Electrical Society.—This Society held its first regular 
meeting of the session on the 8th inst. Mr. F. V. L. Mathias, 
Corporation electrical engineer, was in the chair, and addressed a 
large audience, Mr. Evans, of St. Helens Cable and Rubber Co., 
Ltd., and Mr. Smith, local chairman of the E.T.U., moved and 
seconded & vote of thanks to the chairman. The rest of the 
evening was devoted to impromptu discussions by Mr. Robertson on 
the fixing of switch and ceiling-rose blocks, and by Mr. Senior on 
the correct way to fix electrical tubing. Meetings will take place 
on the second and fourth Fridays in each month, in the Technical 
Schools. 

The Faraday Society and the Physical Society of London.— 
For the convenience of those attending the general discussion on 
“ Colloids,” on October 25th, it has been arranged to hold a dinner 
at the Hotel Victoria, Northumberland Avenue, at 6.30 p.m. sharp, 
between the afternoon and evening sessions. The price per head 
will be 12s., payment to be made at the dinner. As the arrange- 
ments only hold good if a sufficient response is received from those 
attending the meeting, the secretary, Mr. F. 8. Spiers, will be 
glad to know, not later than October 18th, whether he may reserve 
places for them, m 
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OUR PHRSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
teoknioal or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


At a meeting of the Stockton-on-Tees Town Council on 5th inst., 
it was reported that a letter had been received from the hon, 
secretary to the Associated Municipal Electrical Engineers with 
reference to the salary of the Council's chief electrical engineer, 
MR. J. J. SMITB, and that it had been decided not to accede to the 
application, but to recommend to the full Council in committee 
that the salary of the engineer should be increased to £600 per 
annum; such sum not to include the existing bonuses, the bonus 
under consideration (whether granted or not) and all future 
bonuses. 
` Masor H. J. DE Courcy Mook, who is one of the candidates for 
the City of London Aldermanic vacancy, and will seek election 
to the office of Sheriff next year, is a Fellow of the Institute 
of Chartered Accountants, and chairman of Messrs. T. Clarke 
and Co., Ltd., electrical contractors. 

Canterbury Town Council has increased the salary of the chief 
electrical engineer from £575 to £640 per annum, as from 
April Ist last. 

Mr. JOHN O. WILLIAMS and MR. G. B. JACKSON have been 
appointed in a temporary capacity by the Liverpool Electrical 
880 and Lighting Committee as assistant inspeotors of instal- 

ons. 

Mr. MEADE, who has consented to nomination as Mayor of 
Stafford, though formerly in the electrical industry, is now engaged 
in motor production, &c. He took his electrical degree at Finsbury 
College, was a pupil of Messrs. R. A. Scott & Co., and subsequently 
he was associated with the Planet Electrical Engineering Co., and 
the British Aluminium Co., whose electrical equipment at their 
mills at Stoke-on-Trent he supervised. Later he was, for 12 years, 
chief engineer of the Stafford Corporation Electricity Works. 

The Morley Town Council bas advanced the salaries of leading 
officials, including that of the borough electrical engineer, from 
£438 to £500 per year. 

Mr. H. BRAMALD, electrician at the Crigglestone Colliery, 
Yorkshire, for the past eight years, has been presented by his 
colleagues of the colliery electrical department with a fountain pen 
and a set of brushes, on his leaving to take up a position at 
Sheffield. 

We understand that Mr, G. WATSON, M.Inst.C.E., M. I. Mech. E., 
has now ceased to represent the New Destructor Co., Ltd., and that 
he is carrying on his practice as a civil and mechanical engineer at 
the same address as before, viz, Walter House, Bedford Street, 
Strand, London, W.C. 2. His large experience in connection with 
refuse disposal, and also furnaces and boilers for steam raising 
from low-grade fuel will, therefore, still be available, either to 
contractors for, or users of, such plant. 

St. Annes Council has appointed MR. H. W. LAING as the 
manager of Blackpool, St. Annes, and Lytham tramway, as from 
November 1st, when the line |becomes the property of the Council. 
Mr. Laing is the present manager under the private company. 

Wolverhampton Town Council has decided to retain the services 
of Mr. DUDGEON, line superintendent of the Birmingham Corpora- 
tion tramways. to assist the tramway manager and engineer in 
carrying into effect the conversion from the Lorain surface contact 
to the overhead tramway system, at a fee of £210, plus out-of 
pocket expenses. 

The Times states that Mr. L. G. KILLBY, superintendent of the 
Department of Technology, City and Guilds of London Institute, 
has been appointed secretary to the Empire Cotton-Growing 
Committee. 

Mer. R. G. RAWKINS, manager and secretary of the Notting Hill 
Electric Lighting Co., Ltd., has been nominated by his colleagues 
as Mayor of Windsor for the coming year, and it is expected that 
the nomination will receive the unanimous support of the newly- 
elected members on November 9th. Councillor Rawkins has been a 
valued member of the Council for 11 years, and for some time past 
has acted as chairman of the Finance Committee. 


Obitaary.—Mr. GEORGE TANGYE.—We regret to record the 
death which occurred on October 8th, at the age of 85 years, of 
Mr. George Tangye. He was one of the several brothers who 
launched the celebrated business at Birmingham which still bears 
their name. Mr. George Tangye was chiefly identified with the 
business side of the concern. . 

Mr. HENRY STEEL.—We regret to record the sudden death of 
Mr. Henry Steel, chairman of Steel, Peech & Tozer, Ltd., of 
Rotherham, and of the United Steel Companies, Ltd. 

Mr. A. CAMERON.—The death took place at 78, Grange Loon, 
Edinburgh, on October 5th, of Mr. Alexandsr Cameron, late 
superintendent, Eastern Extension Telegraph Co., Penang. 

Mr. G. W. GILES.— The death occurred at Fribourg (Switzerland) 
on August 14th, of George Washington Giles, who had just com- 
pleted his 54th year. He was a director of the Socicté Générale 
dea Condensateurs Electriques at Fribourg. By his inventions and 
studies he did much to improve the protection of networks from 
over voltage, the electric valve which bears his name being in 
common use for the protection of alternators and underground 
networks. 

SIR JohN MCLAREN. - On October 12th Sir John McLaren, head 
of the firm of Messrs. J. & H. McLaren, engineers, of Hunslet, died 
at the age of 70 years. 


Wills.—The late Pror, Jonn Peery, F. R. S., left £10,343, 


NEW COMPANIES REGISTERED. 


B. M. C., Ltd. (170,661). —Private company. Registered 
October 6th. Capital, £1,000 in £1 shares. To carry on the business of 
electricians, motor and mechanical engineers, manufacturers and workers of 
and dealers in electricity, &c. The subscribers (each with 250 shares) are: 
R. O. Bird, 3$ Nicholson Road, Addiscombe, Croydon, Surrey, manufacturer ; 
P. W. J. Collin, 37. Farnley Road, South Norwood, S.E.25, import agent. 
First directors not named. Registered office: Arcadia Works, Grant Road, 
Croydon. 


Fryer & Hartley, Ltd. (170,681).—Private company. Re- 
gistered October 7th. Capital, £8,000 in £1 shares. To acquire tbe business 
carried on by T. Fryer and T. Hartley at Slack Street, Rochdale, as Fryer 
& Hartlev," and to carry on the business of electricians, mechanical engineers 
and manufacturers, too] makers, &c. The first directors are: T. Fryer, 50, 
Molyneux Street, Rochdale; T. Hartley, 5, Minerva Terrace, Littleborough ; 
P. Ogden, Hillcrest, Spotland, Rochdale; L. Wolstenholme, 20, Meanwood 
Brow, Rooley Moor Road, Rochdale. Secretary: P. Ogden. Registered office: 
Slack Street, Rochdale. : 


Electric Car and Accessories Co., Ltd. (170,569).—Private 
company. Registered October Ist. Capital, £2,000 in £1 shares. To carry on 
the business of manufacturers of and dealers in electrical motor vehicles, 
trucks, tractors and locomotives, electricians, electric motor, mechanical and 
general engineers, manufacturers of electrical accessories, &c. The subscribers 
(each with one share) are: C. Macaskic, 24a, Castketown Road, W.14. elec- 
trical engineer; L. D. Francois, 118, Ritherdon Road, Balham, S. W. 17. 
electrical engineer, C. Macaskie is permanent governing director and chair- 
man. Solicitor: J. E. M. Crowther, 23, Abingdon Street, Westminster. 


Craven and District Private Telephone and Electric Co., 


Ltd. (170,536).—Private company. Registered September 
30th. Capital, £4,000 in £1 shares. To take over from J. Banks and J. H. 
Oxley the business carried on at Keighley Road, Skipton, Yorks., as the 
Craven and District Private Telephone and Electric Co." The first directors 
are: J. Banks, 14, Romille Street, Skipton; J. H. Oxley, 37, Bright Street. 
Skipton (both permanent, subject to holding £500 shares). Secretary: F. W. 
Beard. Registered office: Keighley Road, Skipton, Yorks. 

Ltd. 


Birmingham and Staffordshire Electrical Co., 
(170,662).—Private company. Registered October 6th. Capital, £3,000 in £l 
shares (1,000 founders). To carry on the business of electricians, mechanical 
engineers, manufacturers and workers of and dealers in electricity. &c. The 
subscribers (each with one ordinary share) are: A. E. Legg. 4. Dogfield 
Street, Cardiff, cashier; C. H. Moore, 31, Denton Road, Cardiff, clerk. The 
first directors are to be appointed by the subscribers. Registered office: Post 
Office Buildings, Samuel Street, Bloxwich, Staffs. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Everett, Edgcumbe & Co., Ltd.—Return dated July 5th, 
1920. Capital, £45,000 in £1 shares (5,000 6 per cent. cumulative preference, 
39,997 ordinary, and 3 '' A"). 3,300 preference, 26,683 ordinary, and 3 A 
shares taken up. 12,470 paid. £17,516 paid. Mortgages and charges, nil. 


W. J. Jenkins & Co., Ltd.—Debenture dated September 
15th, 1920, to secure all moneys due or to become due from company to 
National Provincial and Union Bank of England, Ltd., charged on company's 
undertaking and property, present and future, including uncalled capital. 


Lester & Browne (London), Ltd.—Particulars of .£500 
debentures authorised September 20th, 1920, present issue £200, charged on the 
company's undertaking and property, present and future, including uncalled 
capital. 


Ingleby & Co., Ltd.—Particulars of £12,000 debentures 
authorised July And, 1920, whole amount issued: charged on the company's 
undertaking and property, present and future, including uncalled capital. 
Satisfaction in full on September 20th, 1920, of debentures dated September 
l3th, 1911, securing £2,000. 


Dawlish Electric Light and Power Co., Ltd.—Second 
mortgage debenture dated September 24th, 1920, to secure £2,000 charged on 
the company's undertaking and property, present and future, including uncalled 
capital. Holders: J. M. Houghton, 3, The Strand, Dawlish, and W. H. 
Gillett, 39, Threadnedle Street, E.C. 


Borland Hagedorn & Co., Ltd.—F. J. Stafford, of 75a, 
Belsize Park Gardens, Hampstead, N.W., ceased to act as receiver or manager 
on February 2nd, 1920. 


Bar Meter Co., Ltd. (99,327).—Return dated July 23rd. 
1990. Capital, £20,000 in £1 shares (12,000 preference and 8,000 ordinary). 
10,683 preference and 8,000 ordinary taken up. £8,118 paid (being £1 per 
share on 423 and 158. per share on 10,260 shares, all preferred). £8,000 con- 
sidered as paid on 8,000 ordinary shares. Mortgages and charges, nil. 


Wardle Engineering Co., Ltd. (102,714).—Return dated 
August 31st, 1920 (filed September 6th). Capital, £7,000 in EI shares (5.000 
ordinary and 2.000 preference). 4,320 ordinary and 2,000 preference shares 
taken up. £6,120 paid. £200 considered as paid. Mortgages and charges, nil. 


United Electric Car Co., Ltd.—Return dated March 18th, 
1990. Capital, £300,000 in £1 shares (150.000 ordinary and 150.000 prefer. 
ence). 150,000 ordinary and 100,000 preference taken up. £250,000 paid. Mort. 
gages and charges, nil. 


Electrical Appliances (Blackpool), Ltd.—Mortgage dated 
September 17th, 1920, to secure £2,450: charged on 5, Bloomfield Road. 
Blackpool. Holders: Mrs. E. Chadwick, The Gables, Park Road, Thornton- 
le-Fylde; and Mrs. M. Sharples, “ The Uplands,” Hardhorn, Poulton-le-E Vti. 


Telephone Manufacturing Co., Ltd.—Satisfaction in full 
on August 24th, 1920, of debentures dated October 8th, 1920, securing £20,000, 


Fors Accumulator Foreign Patents. Ltd. (108,151).— 
Return dated January llth (filed September &th, 1920). Capital, £3.000 in £1 
shares (952 preference and 2.048 ordinary), 584 preference and 2,048 ordinary 
shares taken up. £132 paid. £2,000 considered as paid. Mortgages and 
charges, £125. 

Christy Brothers & Co., Ltd. (90,039).—Return dated 
November 21st, 1919 (filed August 3rd, 1:90). Capital, £22,000 in £l shares 
(14.000 ordinary, 8.000 deferred, and 5.000 7 per cent. cumulative preference). 
10.537 ordinary, 3.000 deferred. and 250 preference shares taken up. £4,857 
paid. £9,100 considered as paid. Mortgages and charges, £4,600. 


Cecil Hodges & Co., Ltd.—Satisfaction to the extent of 
£250 on March 20th and £50 on May loch, 1920, of mortgage debentures 
dated March Ist, 1910, securing 4500. 
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CITY NOTES. 


P 4 


OPE The twenty-third ordinary general meet- 
Auckland Electric ing was held at the Electrical Federation 
Tramways Offices, Kingsway, on October 6th, the 
Co., Ltd. Chairman, Mr. C. G. Tegetmeier, presid- 
ing. The directors' report and statement 

of accounts (briefly noticed in the ELECTRICAL. REVIEW of Octo- 
ber 8th, p. 471) were unanimously adopted. The Chairman, 
referring to the purchase of the Auckland Corporation tram- 
way undertaking, said it was a matter for congratulation on 
both sides that a transaction of such a magnitude had been 
carried through successfully. There. was a desire among 
some of the New Zealand shareholders that the Corporation 
Debentures should be distributed among the shareholders, but 
there were many objections to this course. Every favourable 
opportunity of disposing of the Corporation Debentures in 
New Zealand was being taken, and the proceeds were being 
invested on this side. In order to effect sales in a com- 
petitive market it had been found necessary to reduce the 
price of the debentures to £90 per cent., but £75,300 had been 
disposed of at an average price of £92 per cent. The policy 
that was being pursued by the board was, in effect, the 
liquidation of the company at the time and in the manner 
likely to produce the best results. The position shown by the 
accounts indicated that in the continuance of this policy the 
present dividend of 64 per cent. on ordinary shares could be 
maintained, and that in view of all circumstances the present 
time did not present a favourable opportunity of winding up 
the company. Messrs. Horton and Leys as New Zealand share- 


holders expressed their approval of the company's policy with 
Ra to the realisation of the Auckland Corporation deben- 
ures. i 

The accounts for the year ended March, 
1920, were delayed pending the conclusion 
of negotiations referred to below. The total 
income was £55,292, but in view of the 
heavy expense of maintaining the cables 
and the necessity of providing for the costs of the action 
against the Western. Union Telegraph Co., the directors are 
unable to recommend the payment of any dividend for the 
period covéred by the accounts. They have, however, declared 
& dividend at the rate of 4 per cent. per anum for the six 
months ending September 30th, 1920. The cost of maintain- 
ing the cables for the year amounted to £89,210, out of which 
£62,590 represented the cost of the '' Faraday ” expedition to 
repair the main cable in Mav, June and July, 1919. In recog- 
nition of services rendered as manager and secretary, the 
directors have elected Mr. W. Miles, O.B.E., to a seat on the 
board. In a circular accompanying the renort the directors 
report that the negotiations have been brought to a successful 
conclusion. 


When the High Court gave a decision adverse to this company in its action 
agains; the Western Union Co. an appeal was at once entered. but this was 
stayed by mutual consent with a view to some arrangement being arrived at 
between the two companies for a continuance of the lease. The directors 
regret that these efforts were not successful, the ultimate proposals of the 
Western Union Co. being of such a nature as to preclude the board from 
recommending their consideration by the shareholders. 

An offer has, however, been received from H.M. Government for the pur- 
chase of the company's cahle as laid, its properties, equipment and stock 
cable, which offer will be submitted at the meeting on October 19th. 

The directors recommend the shareholders to sanction the acceptance of this 
offer, which they estimate will, after discharging the companv's liabilities, 
permit of a payment being eventually made to the shareholders of at least 
£6 per share. 

The board believe that the income to be derived from the existing securities 

and the interest upon the purchase consideration to be received from the 
Government will permit of the payment of a dividend of about 4 per cent. per 
annum until the company is finally dissolved. 
The directors desire to express their sympathy with the shareholders in the 
difficult conditions they have been called upon to face during the past 
eighteen months, and to congratulate them upon what they feel must be 
regarded as a satisfactory termination of a trying period of suspense. 


The Société des Porcelaines et Appareil- 
lages Electriques Grammont reports gross 
profits of 2,089.000 fr. for 1919-20, as com- 
pared with 1.508,000 fr. in the preceding 
year, and net profits of 430,000 fr. and 267.000 fr. in the two 
years respectively. It is intended to pay a dividend at the 
rate of 10 fr. per share, as against 8.50 fr. in 1918-19. At a 
recent extraordinarv meeting it was decided to increase the 
share capital by 9,500,000 fr. so as to provide for the develon- 
ment of business resulting from the acquisition of the 
Radiquet works for the production of porcelain for electrical 
purposes. 

The Société La Maison Breguet. reporting on the vear 
1919-20, states that although the orders were abundant, the 
turnover was materially reduced owing to difficulties in con- 
nection with transport, the scarcitv of coal and of other 
raw materials, strikes and increases in wages. Nevertheless, 
conditions were now tending in the direction of becoming 
normal. Large orders had been received for the reconstruc- 
tion of the devastated districts, but the provisional workshops 
rected at Faris would be unable to meet the requirements 
or electrical plant. As a consequence the directors had con- 


Direct United 
States Cable 
Co., Ltd. 


French 
Cómpanies. 


centrated their efforts on the reconstruction of the works at 
Douai. ‘The installations at the works of Deville-les-Rouen 
were now completed, and the works was able to undertake 
manufacturing. On the other hand, arrangements had been 
concluded which would provide for the Paris shops regular 
orders intended to replace those for electrical plant when the 
production of the latter had been transferred to Douai. The 
net profits earned in 1919-20 amount to 1,605,000 fr., as com- 
pared with 2,045,000 fr. in the preceding year, and a dividend 
at the rate of oJ fr. per share has been declared as in 1918-19. 

The new issue having been fully subscribed, the capital of 
this company is now 98,000,000 fr.—that is, exactly doubled. 

Appareilaye Electrique Grivolas.— Ihe accounts of this com- 
pany for the working year 1919-20 show a net profit of 
982,285 fr., against 194,416 fr. in 1918-19. It is proposed to 
pay a dividend of 10 fr. on each fully paid up share, which 18 
the sume as the foregoing year's dividend. In addition, from 
the sum of 162,500 fr., being the premium realised on the new 
issue of shares, it has been decided to set apart 106,940 fr. as 
dividend on the 2,135,300 fr. new capital lately raised. 

Société Nantaise d' Eeluiruge et de Force par l'Electricité.— 
The shareholders have authorised the management to create 
100,000 new shares, the issue to be made in one or more opera- 
tions, as deemed suitable. The capital will thus be raised to 


40,000,000 fr. 
The Wolfram Lampen A.G., of Augs- 
German burg, reports that the deficit of 961,000 
Companies. marks in 1918-19 increased to 500, 000 marks 


in 1919-20. The factory is still in operation, 
although the lease expired at the end of 1919, P cg 

The directors of the Aabelwerk Rheydt A.G., of Rheydt, re- 
commend a dividend for 1919-20 at the rate of 30 per cent. and 
a bonus of 100 marks per share, as contrasted with a rate of 
30 per cent. in the preceding year. 

The Wothan Werke A.G., of Leipsig, proposes to pay a divi- 
dend at the rate of 15 per cent. and a bonus of 250 marks per 
share for 1919-20, as compared with 15 per cent. and 150 marks 
respectively in the previous year. The share capital is to be 
increased from 2,600,000 to 6,000,000 marks. 

The Brandenburg Carbid und Elektrizitáts Werke, A.G., of 
Berlin, after writing off 800,000 marks for depreciation in 
1919-20 as against 200,000 marks in the previous year, reports 
net profits of 325,000 marks as compared with 322,000 marks 
in 1918-19. It is proposed to pay a dividend at the rate of 
7 per cent., as in the preceding year. The report states that 
no material change took place in the carbide brancb, and 
the production had to be delivered to the State distributing 
department. It was not possible for the Steinbusch works 
to resume the manufacture of carbide, as contracts for the 
supply of energy had first to be satisfied. The Muhlthal works 
passed into the possession of Poland. : 


Electrolytic Zinc Co. of Australasia, Ltd.—Shareholders in 
Amalgamated Zinc (De Bavays), the Zinc Corporation, Broken 
Hill South, the Mount Read and Rosebery Mines, North 
Broken Hill, Tasmanian Copper Company and the Mount- 
Lyell Mining and Railway Company are invited to apply fer 
shares in proportion to their holdings in the Electrolytic Zinc 
Company of Australasia, Ltd., on terms of the prospectus of 
that company, copies of which have been posted to the share- 
holders concerned. The issue consists of 1,100,000 cumulative 
participating preference shares of £1 each, such shares being 
preferential as to capital and as to dividends to the extent of 
8 per cent. per annum cumulative, in addition to which they 
will rank, pari passu, with the ordinary shares in any further 
dividend distribution after 8 per cent. per annum has been 
paid on such ordinary shares. The issue is being made mainly | 
in order to provide funds for the completion of the company’s 
works at Risdon, Tasmania.— Financier. 


Stothert & Pitt, Ltd.—Mr. Walter Pitt, M.Inst.C.E., pre- 
siding at the annual general meeting at Bath on September 
30th, announced a final dividend of 71 per cent., making a 
total of 124 per cent. for the year, free of tax, being similar 
to the previous year's dividend. The Chairman stated that 
there was a large number of orders in hand, and indications 
of an early revival of harbour and port construction in all 
parts of the world. The whole of the share capital of the 
old firm of Torrance & Sons, Ltd., recently liquidated and 
reconstructed, was held by Stothert & Pitt, Ltd., and the 
boards of directors of the two companies were identical. The 
Bitton works were full of orders and the results very satis- 
factory. The retiring directors were re-elected, as also were 
Messrs. Tribe, Clarke, Painter, Darton & Co., the auditors. 


Oldham, Ashton & Hyde Tramways Co., Ltd.—The ar- 
bitration respecting the decision of local authorities to pur- 
chase the undertaking has resulted in the purchase of the 
same for £142,174. The directors state that there will be a 
surplus available for both classes of shareholders after repav- 
ment of the capital.—Financial Times. 


Oriental Telephone & Electric Co., Ltd.—Interim divi- 
dends of 3 per cent. on the 6 per cent. cumulative preference 
shares, less tax, and of 4 per cent. on the ordinary shares, 
free of tax. 
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Stock Exchange Notices.—Application has been made to 
the Committee to appoint special settling days in the follow- 


ing :— 

Para Telephone Co., Ltd.—60,000 Ordinary shares of £1 
each, fully paid (Nos. 1 to 60,000). 

The Committee has been asked to allow the following to 
be officially quoted :— 

Indian Electric Supply & Traction Co., Ltd.— 190,000 7 per 
cent. non-cumulative 4 preference shares of £1 
each, fully paid (Nos. 1 to 120,000). 

Montreal Light, Heat & Power Consolidated. —643, 719 shares 
of 100 dols. each, in lieu of the shares of the Montreal Light, 
Heat & Power Co. 


Parsons Marine Steam Turbine Co., Ltd.—Balance divi- 
dend of 15 per cent. recommended, making 25 per cent., tax 
free; £21,096 to be carried forward. Work has been consider- 
ably delayed owing to the great difliculty in obtaining 
deljveries of castings, due to the late moulders’ strike. 


Electric Supply Corporation, Ltd.—The gross carina: 
for 1919 amounted to £60,085, an increase of £8,707 upon the 
previous year. The sum taken into net revenue account 
amounts to £13,519. After paying interest upon debenture 
stock and actual cost of year’s repairs and renewals, there is, 
including the balance brought forward, a surplus of £3,621. 


The directors propose to place £3,000 to reserve fund and to 


carry forward £621.—Financial Times. 


Fellows Magneto Co., Ltd.—Interim dividend at the rate 
of 25 per cent. per annum, less tax, on the ordinary shares for 
half-year ended June 30th, 1920. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
THE uncertainty produced in business circles by the coal 
trouble ig making itself evident amongst a number of in- 
dustrial shares. People are afraid to launch out, however 
mildly, and cancellation of contracts has become common in 
many trades. Manufacturers, wholesale houses, and retailers 
are all beset by the same conditions. Men say frankly that 
they cannot tell how they stand, in view of the outlook. In- 
dustrial shares are therefore disposed to weaken. New issues 
continue to make their appearance, and so tempting are the 


terms offered on apparently good security that existing stocks 


and shares ure naturally left on one side by the investor 
attracted by the later comers. 

British Aluminium ordinary have gone back to a pound, 
and Edisons are about the same price, though nominally 
20s. 6d. General Electric ordinary have shed ls. and Siemens 
6d., while in the prior-charge stocks, Edison 5 per cent. 
debenture is 2 down at 764, stock having changed hands at 
75. English Electrics at 18s. 6d. and the preference 15s., busi- 
ness being recorded this week at 18s. and 148. 103d. respec- 
tively. Vickers and Armstrongs are both about 22s. 3d. The 
only improvement in this group is another 1/16 rise in 
Callender's. 

Shareholders in the Direct United States Cable Co. have 
. this week received a pleasant surprise in the official intimation 
that an offer for the whole undertaking—apart from the 
reserve fund—has been received from the Government. The 
present quotation is 54-6, although the market estimates work 
out the offer as being worth from 04 to 6}. Shares changed 
hands on Monday at 6. The first impression in the Stock 
Exchange is that the offer 1s a good one, and that shareholders 
should not fail to take advantage of it. For the price to 
remain below 6 is taken as evidence of willingness to secure 
their profits by people who bought more cheaply. 

Cable shares otherwise are marked by no particular feature. 
Cuba Submarines are lower at 7. Marconis have gone back 
to 24 for want of interest in speculative shares. Globe prefer- 
ence recovered to 81. 

Five points rise has lifted the income bonds of the Under- 
ground Electric Railways to 714. The £10 shares have gone 
up 10s. to 2$, and the shilling shares are 1s, higher at 7s. 6d. 
Without a doubt, the advance is due to realisation of the differ- 
ence to the companies which the fare-raising will mean, as 
pointed out here many times. Districts have risen to 194; on 
the eve of war they stood at 213. Metropolitan Consolidated 
is unchanged at 214. In caustic explanation of * Mets.” being 
only 2 higher than Districts, a Stock Exchange cynic observed 
that the latter, having received no dividend for 38 years, 
ought really to stand above the steady dividend-paying Metro- 
politan stock. London and Suburban preference at 3s. 6d. are 
better, and a little business has been done this week in 
London United Tramways 4 per cent, debenture stock on the 
basis of 334. London General Omnibus 44 per cent. first 
debenture stock is about 66, and the company's 5 per cent. 
cumulative income debenture stock changed hands on Monday 


- 


at 56}. The latter does not look dear, although the name of 
the security—cumulative income debenture—might austerely 
be described as a contradiction in terms. London Electric 
4 per cent. preference has advanced to 46. 

The Lancashire Electric Power Co. revently asked a loan of 
£700,000 from the Manchester Corporation for certain exten- 
sion works, and the proposi was at first refused. On second 
thoughts, however, the Finance Committee of Manchester has 
agreed to the scheme, being urged thereto by the request of 
the Manchester Corporation that the matter should be re- 
considered. The reasons for this change of front make interest- 
ing reading in the report issued by the Finance Committee. 
Evidently a weighty point is the fact that, in agreeing to the 
company's request, Manchester will be keeping its place as the 
chief authority in the Government’s scheme for South-East 
Lancashire. 

Several oe may supply shares are harder. Rises of 3 have 
been secured by Chelseas, South Londons, and Metropolitans. 
On the other hand, South Metropolitan 7 per cent. preference 
have given way to 168. 3d., with business marked as low as 
158. e earlier voting of the miners does not encourage the 
idea that the men are eager to prove their readiness to in- 
crease the output of coal in return for higher wages. This 
consideration acts as a dead-weight upon the markets in iron, 
coal, and allied shares. The rubber market is flat in conse 
quence of financial difficulties that have overtaken certain 
houses in Amsterdam known to be liberally stocked with raw 
rubber. Indeed, the troubles attendant upon gambling all 
round in such commodities as rubber, oil, and sugar are having 
a decidedly unfavourable influence over financial engagements 
far removed from the immediate causes of the slump that is 
shaking the Stock Exchange markets. 
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SOME NOTES ON METERING DEVICES USED IN CONNECTION WITH TARIFFS 
| ` PENALISING LOW POWER FACTOR. 


By G. W. 


STUBBINGS. 


(Concluded from page 458.) 


The principle of the construction of an induction meter 
which will integrate the product of the voltage into the 
wattleas component of the current is much simpler. Con- 
sidering the fundamental equation of a single-phase meter, 

T = kiv sin (a — 4), 
if a be made equal to 0, then 
T = AI Vvsin , neglecting the minus sign. 

All that is required, therefore, in order that a single- 
phase meter shall integrate the wattless component of the 
load, is that the pressure flux shall be in p with the 
voltage producirig it. 

A three-phase meter similarly adjusted will also give a 
true integration of the wattless component of the power. 
To some this may appear self-evident; it is easily 
demonstrated in the following manner: The ordinary 
energy meter has a torque proportional to the sum of three 
such terms as the average value of v sin p í x i sin 
(pt — , l | 
or to v $, COB f, + v, 4, COB ho + v, i, COB hy 

Rotation of the voltage vectors through 90° will cause 
the meter to give the sum of three such terms as 
vicos ($ + 90°), 

Or. vt sin gd, + v, i, sin , + D, i, sin dy 

and the adjustment of the pressure fluxes to phase coincidence 
with the voltages producing them, is plainly equivalent to & 
rotation of the voltage vectors through 90°. 

It has already been stated that the maximum demand in 
K. V. A. is assumed to be the square root of the sum of the 
squares of the maximum demands indicated by the energy 


v, = 100 


Fid. 1.— VECTOR DIAGRAM, 


and watt less component meters. It is not difficult to show 
that this method is not strictly accurate for an unbalanced 
three-phase circuit. 
The power in a three-phase circuit is given by— 
P = 1, t, COB f, + i, Va COS , + 1, V, COB yo 
The wattless component of the load by— 
W = in sin fr + i, v, sin 9, + iata sin dy 
The volt-amperes in the circuit are — 
i U, ＋ 1, 7. ＋ 1 2, 
and it is apparent that this last expression is only equal to 
Vr: + w?) when the current is balanced, and 


$i = di = hy 
The power in a three-phase circuit, as given by the speed 
of the meter rotor, can be expressed as— 


P = M cos 4. 
The speed of the wattless component meter will corres- 


pond to— 
w = M cos ( — 90°) = x sin “. 


Whence— e + wW) = M. 

It therefore follows that the value of the R. v. A. obtained 
from the expression (: + w?) is not a true one, but is 
the value of the fictitious K.v.a. as indicated by the meter 
described above, with the important difference that the 
error due to cos 9 is eliminated, and a correct value of M is 
obtained at all power factors. 

The circuit illustrated in fig. 1 will afford a numerical 
example of the results deduced above. A wattmeter con- 
nected in phases 2 and 8 will have a rotor speed corres- 
ponding to a value of the power given by— 

P = vy i, cos (5, + 807) + v, i, cos (5, — 30°) 
= 100 x J3 x V2 cos 75° + 100 x V3 x 1 X cœ 0 
== 236. 


The wattless component of the apparent power, as given 
by a wattless component meter similarly connected, will be— 


100 x /3 x /28in 75° + 100 x /8 x 1 x sin 0 
= 236. l 


The value of v (P? + w?) = 236 2 = 334, the value 
reviously obtained for the fictitious k. v. A., the actual K.v.A. 
1n the circuit being 342. 

Wattless component integrating meters are now supplied 
by several firms, including Messrs. Landis & Gyr, Ferranti, 
Ltd., and Chamberlain & Hookham. In the three-phase meters 
supplied by the first of these firms, the requisite phase angle 
between the pressure flux and the voltage is obtained by 
connecting the pressure coils to different phases of the circuit 
from those used for an energy meter, 80 that the desired 
phase angle between the pressure flux and the voltage 
actually producing it is 307. The accuracy of this method 
of compensation depends upon the equality of the phase 
voltages. In the three-phase meters supplied by Messrs. 
Ferranti, Ltd., a resistance is used in the pressure circuit, 
and the unavoidable lag of the pressure flux is corrected for 
by arranging for a corresponding lag in the flux produced 
by the current winding with respect to the current pro- 
ducing it. This method obviates the necessity of using an 
artificial voltage for exciting the pressure coil; and, in 
addition, enables meters of the wattless component type to 
be constructed for single-phase circuits. 

A K. v. A. maximum-demand indicator is shortly to be 
placed on the market by the Aron Electricity Meter, Ltd., 
in which the average K.v.A. over a specified period is 
obtained by mechanically obtaining a value of / (P? + w?), 
where P and w are the average values of the power and 
wattless component respectively over the same period, as 
given by two meters of the energy and wattless component 
types. Such an instrument will give accurate readings, 
subject to the limitations above referred to, irrespective of 
power-factor variations. Particulars of this ingenious 
device can be obtained by consulting the Patent Specifica- 
tion (No. 130,485, 1919, Messrs. Jepson & Howarth). 

The writer is much indebted to the makers of the meters 
referred to above for the information that they were so good 
as to place at his disposal. 

An approximate method of obtaining the average power 
factor of & three-phase load, which is based on the assump- 
tion of that load being balanced, consists of the use of two 
single-phase meters for determining the energy consumption. 
With such a combination it is well known that, with a 
balanced load, the following relation is true— | 

tang = /3 (W. — W. ) (W. + W.), 
d, being the angle of lag or lead, and w, and w, being the 
readings of the two wattmeters. This method of determin- 
ing an average power factor has been used to some extent 
in America, and although strictly applicable only to balanced 
circuits, will probably give a fairly approximate value for 
circuits supplying three-phase meters. A graphical 
method of obtaining cos 4, the average power factor, 
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from the values of w, and w,, by the use of a special 
diagram, was given in a recent issue of the Electrical World. 
A useful approximation will, however, enable the power 
factor to be easily calculated from the ratio of the readings 
of the two watt-hour meters, and will dispense with the use 
of a special diagram. If the ratio w/w, be called z, the 
above equation can be put in the form— 
cos $ = (x + 1)/2 V (2? — z + 1). 

A portion of the graph of this equation is given in fig. 2, 

and it is at once apparent that the shape of the curve 


RATIO OF WATTMETER READINGS W/W}. 
Fre. 2.—EqQUATION GRAPH. 


between the values z = 0 and z = 1, is very similar to 
that of a sine curve, and it is easily shown by differentiation 
that the slope of the curve in fig. 2 at the point z = 0, 
cos ¢ = 4 is the same as that of the equivalent sine curve. 


l formula cos ¢ = 4 ( 1 + 


A very close approximation to the value of cos ¢ between 
the values of z is accordingly given by the equation 
cos = $ (1 + sin 90 ). The following table gives 
corresponding values of cos ¢ calculated from the two 
expressions, and shows that between cos ¢ = 0'4 and cos 
$ = 1, the difference between the two values does not 
much exceed 1 per cent. These limits cover the range of 
power factors actually met with, the accuracy of the 
approximation is comparable with that of the metering 
combination, and the formula is much better adapted for 
easy calculation than the correct one. ö 


z 101 tangon ů%h ttl. „ 
272 — 741 Wy 

0 0˙5 T 0˙5 

02 0655 e 0655 

04 .. 0794 e 07808 

06 .. 0905 d. 07912 

08 .. 07975 "n 0:982 

1°0 eee 1°0 ese 1'0 


It may be noted that for values of z between 0 and 0°25, 
the approximation sin 6 = @ leads to the stil simpler 


2). It is, of course, under- 


stood, that wi is the reading of the meter in the lagging 
hase. 

r This method of obtaining an average power factor will 
fail entirely if anything but an inconsiderable out-of- 
balance exists in the circuit. Returning, for instance, to 
the circuit shown in fig. 1, the value of the power factor 
as given by the above method, will depend upon the phases 
in which the meters are connected. The erroneous values 
80 given, are :—For meters in lines 2 and 3, 0°77 ; meter 
in lines 1 and 2, 0:5 ; meters in lines 1 and 3, 0°58; the 
correct value being 0°71. 


ELECTRICITY IN AGRICULTURE. 


Devices for Tapping Overhead Distribution Mains, and Equipment for Electric Ploughing. 


By R. E. NEALE. 


For many years past we have taken every opportunity of 
laying stress upon the technical and economie possibihties ol 
electricity in agriculture. Agriculture is admuctediy the in- 
austry or primary importance to the life ot every country, 
and i6 is the industry in which machinery and emaoency 
have hitherto received totally inadequate consideration. Uuri- 
ously enough ıt 18 the centralisation of other industries and 
their development on lines of engineering efficiency which 
have caused the exodus trom counuy to town, robbing agri- 
culture ot its man power, and making more acute the need 
tor snnilar metnods in agriculture. such was the position 
before the war, and the wastage of man power and tue high 
wages caused by the latter have made it yet more necessary 
to save time and manual labour in agricultural operations. 
Whilst the need is more pressing, the opportunity is for- 
tunately more favourable tnan ever betore, tor we have—1n 
the development of super-power stations and overland trans- 


mission schemes—the means ol furnishing a cheap supply of 


electrical energy in practically any part of the country. 
Ditheulties which nave otten been mentioned in the past 
still exist, but they are not insuperable. Given the main 
transmission line as a necessity, and a profitable investment 
for serving the bulk load of a city or an industrial district, 
there remains the problem of distributing energy for rural 
purposes in comparatively small quantities and over compara- 
tively long distances. This dithculty appears greater the 
longer one contemplates it, particularly it one is obsessed by 
the idea that a clear protit must be shown from the first. 
Actually, we believe, the ditliculty is one which will disappear 
progressively as the problem is tackled. ‘he super-power 
station and national distribution scheme should certainly con- 
template wholesale use of electricity for every pussible purpose 
in rural districts—if this be not done it may be diflicult, or 
impossible, later to give agricultural supply economically. The 
first developments of rural supply should then be made in 
the most favourable districts, and the educative value of and 
experience. gained in these developments would undoubtedly 
lead to others. The question of capital outlay is by no means 
80 serious as commonly supposed. Farmers individually or on 
a co-operative basis, are quite well able to contribute a reason- 
able proportion of the capital cost of distribution lines (just 
as they pay for roads), and they will do so readily enough 
when they have been convinced that it is a sound business 


proposition. Modern electrical safety devices and '' automatic 
1ieatures '" give a degree of protection which could be attained 
by no huiman agency, and they make possible a simplification 
and cheapening of construction which will reduce capital out- 
lay without sacrificing safety. 

A natural dithculty in the way of full utilisation of 
electricity in agriculture in this country is the small average 
size of farms, and, more especially, the small size and irregular 
shape of helds. Co-operative working has made rapid strides 
in all branches of industry, and the conditions of modern 
times will force it upon agriculturists as well, in the tace ot 
no matter what conservatism. ‘lhe physical obstruction to 
ellicient power ploughing and other machine-farming offered 
by hedges, ditches, or otner barriers between adjoining small 
helds will be swept away when it is realised what waste is 
involved by their retention. It is possible to retain the line 
of demarcation between properties, without making it impos- 
sible to work either of them efficiently. 

These introductory remarks outlining basic facts and prin- 
ciples are offered without apology, because now is undoubtealy 
the time for the agricultural applications of electricity to be 
exploited in earnest. The remainder of this article is devoted 
to two technical matters, viz., the safe and economical tapping 
of supply from high-voltage overhead lines, and the use of 
electrical energy for ploughing, this being the heaviest agricul- 
tural load. ‘there is no ditticulty in making a permanent 
tee-connection to an overhead line whatever the voltage 
thereon, but electric ploughing and other field operations 
involve the use of a tapping device, which can be manipulated 
safely by absolutely unskilled labour, as the only alternative 
to a complete network of low-voltage distribution cable, which 
is economically impracticable. 


HIGH-PRESSURE TAPPINGS FOR FARM SERVICE. 


The distribution of electrical energy for field services—of 
which ploughing is the heaviest duty, the demand being any- 
thing from 50 to 150 H. P.—is effected economically if high- 
pressure overhead lines be employed. A portable transformer 
1s used, connection to the distribution line being made by a 
Jockey or other connector, and service to the plough or other 
motor being given through an insulated trailing cable. The 
only point at which any difficulty is experienced in securing 
the requisite simplicity and safety is in the connection between 
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the overhead line and the transformer. Generally the trans- 
former is mounted in a covered, wheeled truck, and the high- 
pressure connections are tuken out through insulators mounted 
in the roof of the transformer cabin. 

In the Siemens equipment heavily insulated cables are 
passed through the roof insulators, and terminate in bare 
metal rings. The latter are placed (by means of insulating 
poles), on contact hooks which are carried by insulators on 
a pole-bracket, and permanently connected to the overhead 
lines. This system necessitates the transformer wagon being 
placed quite close to a transmission post, and the cost of the 
connections, insulators, and brackets required on the poles is 
disproportionately heavy, compared with the service which 
they render. 

A more economical and flexible systém. devised by the 
Societe Générale Agricole, uses a special tapping pole which 
can be hooked directly on to the line at any desired point. 
Referring to fig. 1, a bamboo rod P is provided at its upper end 
with an insulated hook c, carrying a current-carrying spring 
R, which is connected through a fuse F to & wire passing 
through the centre of the bamboo rod. At the lower end of 
this wire is a terminal connected to the cable B leading to the 
transformer cabin. The spring R ensures rapid extinction of 
the arc formed when the fuse blows. In order to hook on 
to the line, a pole is inserted in the bell M, which is provided 
with an insulator 1 and mounted on the bamboo rod. 

Both of the above methods have the advantage of being 
rapid in use, but they provide relatively poor contact with the 
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line, and introduce considerable risks both to the network 
and central station, and (which is more serious) to the actual 
user, especially in wet or misty weather, if the line voltage 
be, say, 10,000 volts or higher. Compared with the elaborate 
safeguards provided in central stations and sub-stations— 
which safeguards do not eliminate fatal accidents even amongst 
skilled attendants—the primitive simplicity of jockey connec- 
tions which have been used in electric ploughing service gives 
justification for grave uneasiness. It 1s true that such con- 
nections have been used for years past in Germany and 
Italy, but the aim in view is to devise equipment which will 
give a high degree of reliability and safety when used by 
agricultural labourers, from whom it is useless—if not actually 
unreasonable—to expect observation of even the most elemen- 
tary precautions. To put the matter on no higher plane, 
the progress of electricity in agriculture will be delayed and 
compromised by even 4 few accidents. 

Complete security is obtained by arranging that the tapping 
connection cannot be made or broken whilst under pressure. 
This condition is fulfilled by equipment devised by M. A. Dela- 
marre, and described by the inventor in a recent issue of the 
Revue Générale de UElectricité. The first set, designed for 

ressures from 12,000 to 15,000 volts or over, comprises a 
4 interrupter and a special type of plug and socket 
connection which can be closed and opened only when the 
interrupter is open. Referring to fig. 2, A represents the 
socket of the connector fixed on the post 2 or 3 m. below 
the line conductors, and connected to one of the latter by 
the lead L. A round rod T, mounted rigidly on the operating 
rod of the H.P. interrupter, covers the socket except when 
the isolating switch is open. The porcelain plug B, through 


which passes the conductor of the cable c leading to the 
transformer, is pierced by a hole o slightly larger in diameter 
than the rod T. The isolating switch being open, the socket a 
is uncovered, and the plug can be inserted. Then, on closing 
the isolating switch, the rod T passes through the hole in 
the plug and literally boits the latter in position until the 
isolating switch is reopened. 

Though the above equipment is perfectly satisfactory for 
pressures of 10,000 volts or higher, it 18 rather expensive for 
3,000- to 5,000-volt circuits, and for the latter one may dis- 
pense with the H.P. isolating switch and use the type of switch 
illustrated in fig. 3, which is practically a standard type of 
knife switch with a modified lower Jaw. The lead i from the 
overhead line is attached to the upper contact P. The lower 
contact is built in the form of a hook, and the switch blade 
is prolonged as shown. The lead passing to the transformer 
cabin terminates in & ring which can be placed on and re- 
moved from P' only when the switch is open. It will be seen 
that whilst this device is considerably simpler and cheaper 
than the one illustrated in fig. 2, it does not give the same 
high degree of security ; neither does it ensure such satisfactory 
electrical contact. 

ELECTRIC PLOUGHING, 


In electric ploughing, as in tapping electricity supply from 
overhead lines, the primary problem is to adapt the electriaul 
equipment to the special needs of agriculture. Having 
adapted the electric motor to the needs of the soil and to 
the habits of cultivators, it is then time to develop electric 
ploughing from the central station standpoint. The principal 
results of three years’ study and experience of electric plough- 
ing were presented by M. H. Guedeney to a meeting of the 
Société Francaise des Electriciens, on February 4th, 1920. The 
author has studied the working of various systems, both by 
inspection and by actual trial, and he has arrived at a com- 
bination of components which is claimed to meet the require- 
ments of both farmers and central stations. 

The main factors to be considered are: (1) Tractive effort 
and energy consumption for ploughing various soils. (2) Adap- 
tation of equipment to the rough conditions and unskilled 
manipulation experienced in agricultural service. (3) Relative 
costs of electric ploughing and ploughing by other methods. 

Power Requirements, dc.—According to the nature and 
condition of the soil the tractive effort required ranges from 
JU kg. up to 100 kg., or more per sq. dm. From 400 to 
1,2200 kg. may have to be exerted to plough 15 cm. deep on 
a width of 1 m., and an effort of 1,200 to 4,000 kg. may be 
needed for twice that depth of ploughing. Certain tests, 
mentioned later, showed the energy consumption to be 180 
KW.-hours per hectare when ploughing dry soil, and 75 Kw.- 
hours per hectare when ploughing parts of the same field 
after rain. In order to allow for these variations, ploughs 
of different widths may be used. A limit is placed, however 
upon the size of the plough by the weight of the blades, an 
by considerations of convenience in manipulation and unifor- 
mity of result. A 100-H.P. Fowler steam plough uses 1.2-m. 
blades for deep ploughing, and 1.8-m. for shallow ploughing, 
the pressure being 13 kg. per sq. cm. in the first case and 
often only 4 to 5 kg. per sq. cm. in shallow ploughing. ' 

It follows that small sets of 30 to 50 H. P. have a higher 
average efficiency than more powerful sets, because they can 
be fitted with ploughs adapted to a wider range of conditions. 
In spite of the use of different ploughs, there are always 
large variations in effort to be overcome. The electric motor 
18 capable of dealing with these, and allowance must be made 
for them in all parts of the equipment. 

The conditions of service for plough motors are quite as 
severe as those for traction motors. The motor is used in 
the open with more or less incomplete protection against 
weather. The machine becomes hot whilst at work during 
the day, but, during the night, it becomes covered with dew, 
and it is set to work again whilst in that state. It is started 
and stopped about every 10 minutes, and overloads are severe. 
Rugged mechanical construction and low working voltage 
are necessary, especially because it is rarely possible to earth 
the winch or transformer cabin satisfactorily. The author 
mentions & case in which the motor broke down to frame 
and the plough seat becume live thsough the towing cable. 
The driver quitted his post with alacrity. 

The Labour Problem.—The agricultural worker is accus- 
tomed to performing eight or ten different operations on 
four or five crops per annum, and he is accustomed also to 
long working hours and the other rigours of farm life. None 
of these things may be said of the skilled mechanic or elec- 
trician, who is not, moreover, usually interested in agricul- 
tural matters. For all of these reasons, it is very desirable 
that electrical equipment for use on farms should not demand 
the services of skilled mechanics or electricians. The electric 
motor itself can be driven by a woman or by a disabled man, 
and it remains only to make the rest of the equipment 
equally simple. 

Lightness is Important.—It is obviously desirable that the 
ploughing equipment be as light as possible, and it is one of 
the principal disadvantages of tractors that they compress the 
soil as a preliminary to cultivating it. Even the hooves of 
animals produce small blocks of compressed earth which 
remain sterile for a long time. Steam ploughing on the cable 
system is free from this objection, but the heavy equipment 
compresses broad tracks, and involves comparatively wide head- 
lands. The lighter the equipment, the less the inconvenience 
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caused by its sinking in the soil, but, on the other hand, the 
greater the care required to secure stable anchorage for 
winches, &c. Given an equipment which can be used without 
compressing the soil, it may be used with advantage in har- 
rowing, rolling, and sowing. 

Commercial and Technical Desiderata.—It is essential that 
the ploughing equipment should be reasonably cheap, t.e., it 
should be within the purchasing powers of the farmer of 
150 to 200 hectares or that of a group of three or four small 
farmers. If the cost be so high that a large co-operative group 
is required, too mych time is lost in transferring the equip- 
ment from one farm to another, and some of the members 
are kept waiting. Depreciation must be so low that the annual 
charges on capital are reasonable. 

From the central station point of view, the desiderata are 
reasonable power factor; suppression or damping of peak loads; 
and good load factor. A set of 30 to 50 H.P. can, for reasons 
explained above, always be operated at near full load, and 
therefore at good power factor. Also, four 30-H.P. sets yield 
a more nearly uniform load than a single 120-H.P. motor. 
Finally, a lignt equipment of moderate power can be used 
economically for other cultivating operations besides ploughing, 
and this is to the advantage of the farmer. 


(Ta be continued.) 


' ^ .BLECTRICITY IN FACTORIES. 
REPORT oF H.M. ELECTRICAL INSPECTOR OF FACTORIES. 


Tue annual report of. the Chief Inspector of Factories and 
Workshops for the year 1919 has just come to hand.* The 
use of electricity in factories is reported on by Mr. G. Scott 
Ram, M. I. E. E., who last year gave an account of the most 
noticeable developments in the use of electricity during the 
previous four years, covering the period of the war. During 
the past 12 months he has discovered little in the way of 
novelty to chronicle. The most important fact is that the 
expansion in the use of electrical energy for all kinds of 
purposes, which received such an impetus during and on 
account of .the war, continues unabated now that the driving 
power of war emergency has been replaced by purely in- 
dustrial , activity. Evidence of this continued progress is 
apparent in all branches of electrical work. 

„The demand for supplies for power purposes is far in 
excess of the present capacity of the public supply stations 
in .many districts. This result is partly attributable to the 
high price of coal and uncertainty as to its delivery. Many 
factory: occupiers, particularly mill owners in the woollen 
and cotton districts, who before the war could not be per- 
suaded to adopt electrical driving, are now clamouring for it, 
and.appear aggrieved that they cannot obtain supplies of 
electrical energy all at once. The effect on the supply under- 
takings is that many are overloaded and working without 
any reserve of plant. The difficulties are increased in many 
instances.owing to the inferior quality of the coal obtainable, 
resulting in diminished steam-raising capacity. In some 
districts relief has been sought, by electrically linking up 
different supply undertakings. ‘This has no doubt permitted 
of a larger combined output, but the margin having been 
rapidly overtaken, the situation as regards overload and 
shortage of plant remains uneased thereby. Numerous ex- 
tensions of generating stations are in progress, and schemes 
for new '' super-stations ’’ are under consideration. Two new 
public supply generating stations of large capacity and on 
the most modern lines have been completed during the year, 
and are about to be put into operation. 

The number of accidents reported during the year was 
390, of which 28 were fatal. Owing to incomplete returns 
during the war period, comparison with the figures for the 
last few years is useless. Compared with 1914 and 1913, the 
total is less, the figures for those years being 450 and 512 
respectively. The fatal cases are, however, greater, being 
28, as against 20 in each of those years. The reduction in 
the total is satisfactory in view of the enormously wider 
use of electrical energy compared with that in the earlier years. 

The fatalities were, with one exception, all from alternating 
current; 90 out of 28 were at low pressure, t.e., not exceeding 
about 250 volts. With two or three doubtful exceptions, the 
shock was in all cases from one phase to earth. As most 
of the systems had the neutral point earthed, the shock could 
not, therefore, have exceeded low pressure. In seven of 
them the shock was received from lighting circuits connected 
between phase and neutral. This once more emphasises the 
fact, which has been repeatedly pointed out in previous 
reports, that a shock from a.c. at low pressures is vastly more 
dangerous than with D.C., although Mr. Ram finds that the 
contrary idea is widely held. This matter needs bearing in 
mind at the present time when there is so much talk about 
cheaper methods of wiring. The process of cheapening often 
begins by eliminating safeguards. Whether for factory or any 
other premises, where 4.0. is used, the cheapening process 


d not be allowed to introduce any unnecessary risk of 
shock. 
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There is nothing unusual in the nature of the fatalities, 
similar ones have been described at length in many of the 
previous reports. Eight were from contact with the neces- 
sarily bare wires of overhead cranes or other travelling 
machines. 'Two were from hand lamps, one being the old 
type of hand lamp wherein the wire cage is attached to the 
lampholder. The other was just an ordinary metal lamp- 
holder attached to flexible wires. The latter arrangement 
is so readily rigged up that it is often used, even where 
safety types of handlamps are provided, but are perhaps not 
at hand at the moment. Two were due to current being 
switched on while persons were working on the circuit, the 
switches not being locked off nor any warning notice attached 
to them. Three, including two at high pressures, were in 
the testing departments of electrical manufacturing works. 
One of these was due to a mistake in switching. The other 
was due to 8 quite unnecessary and dangerous practice 
sometimes adopted in cable works. It appears that inspectors 
on behalf of the purchasers of cable, when attending H.P. tests 
of the cables, are not prepared to accept the cable maker's 
assurance that the pressure is actually being applied to the 
cable, and require an ocular demonstration of the fact by 
means of a flash, which is produced by short-circuiting the 
cable core to the lead sheathing. In this case a man entered 
the fenced-off danger zone to make the flash with a pair of in- 
sulated tongs, and came into contact with the H.P. connecting 
wires. It would appear that such demonstrations are not 
really necessary at all, but if required, they could be quite 
well arranged without any one having to enterthedanger zone. 

One fatality, of an unusual character, was reported. A 
man had used a metal lampholder as a portable lamp on 
a 240-volt D.c. circuit. The holder became live; he received 
a prolonged shock, and was severely burned in the hand. 
He died 16 months later from paralysis, attributable, accord- 
ing to the medical evidence, to the injuries he had received. 

Amongst the non-fatal accidents, several occurred on E.H.P. 
systems. Five occurred to skilled persons, due to their own 
mistakes. In two cases they had forgotten to pull out the 
isolating switches protecting the oil switches on which they 
intended to work. In two others, where it was intended to 
earth dead conductors before working on them, live conduc- 
tors were put to earth. Isolating switches were also operated 
in error whilst current was flowing. In five cases, unskilled 
persons were put to clean switchgear wthout proper super- 
vision. Having completed the work they were instructed to. 
do on dead portions of the switchgear, they proceeded without 
instructions to clean other parts which were live. These 
accidents again show the necessity for continuous supervision, 
unless all dangerous conductors are in locked cells. One 
accident in which two men were severely burned was due 
to the faulty arrangement of an isolating switch, whereby it 
was able to fall into contact after being switched off. 

One accident was due to the use of a spanner on & H.P. 
gwitchboard close to unscreened conductors, and several others 
were caused by similar foolhardiness of persons when working 
on medium-pressure switchboards. "Totally ignorant persons 
are always liable to be a source of danger to themselves and 
others when emploved in electrical stations, unless under 
strict supervision. There seems to be no limit to the extraor- 
dinary things they may do. Thus, a boy was employed to 
assist a fitter in the engine room of a large power station. 
He was told to connect up a portable 200-volt drill. Instead 
of seeking the nearest plug provided for ihe purpose, he 
climbed a ladder on to the switch gallery, got over a rail and 
entered a passageway of E.H.P. cells protected in front by 
screens 8 ft. high. He appears to have climbed a screen and 
attempted to connect the flexible lead to a 10,000-volt con- 
ductor. He was lucky in getting off with severe burns. 

Three accidents were due to the explosion of oil switches, 
causing injuries from burns from the ignited oil. 

One accident was due to a local inflammation of gases from 
secondary cells in a battery room. The ignition was caused 
by a man entering the room with a lighted cigarette. The 
battery room was faulty, in that there was practically no 
ventilation. 

In his inspections Mr. Ram found many examples of bad 
and dangerous work. "These are by no means confined to 
factories where the occupier may have no technical know- 
ledge, but occur also in electrical generating and sub-stations 
of public supply undertakings; e.g., exposure of H.P. conduc- 
tors within reach, not only in switchboard passagewayr, but 
also in other parts of the premises accessible to anyone: 
potential transformers connected direct to the main busbars. 
without anv isolating switches; open type alternating medium 
pressure switchboards with working’ platforms of iron plates 
without insulating mats. In some of the older stations which 
have been extended with good modern plant, old switch- 
boards entirelv unfitted for the present greatly increased power 
are retained in use.  Occenpiers of factories are often entirely 
dependent upon the contractors for putting in good plant in 
a proper manner. Even where good apparatus is supplied, 
dangers are often introduced through ignorance. Thus, a 
number of cases were found where inter-locked switch and 
fuse boxes were provided, the intention being that the fuse 
boxes could only be opened for renewal of the fuses when 
dead. but, in fact. they were connected the wrong way round 
so that the fuses would be alwavs live and the interlock of no use. 

Several prosecutions were taken for breaches of the Elec- 
tricity Regulations, and penalties varying from £2 to £50 
were imposed. 
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NEW ELEGTRIGAL DEVICES, FITTINGS AND PLANT. 


Readers are tavited to submit particulars of new or 
if considered 


The Universal Vice Jaw. 


The Allan & Magowan universal vice attachment fits any 
vice and grips practically all shapes. The attachment is a 
supplementary vice jaw which adapts itself to any shape or 
form of material, whether oblong, cylindrical, hexagonal, or 
polygonal. The jaw is à master jig—it will hold anything, and 
is à time and labour saver. It elimates the need for special 
jigs, moulds, and forms, for holding irregular castings, tapers, 
ovals, rounds, &c., and it exerts a complete equalisation of 
pressure on all forms, and gives a 100 per cent. gripping sur- 
face. The attachment is ready for use instantly, it stays in 
place by its own weight, and when finished with it is simply 
lifted off and laid aside. It is strong and simple, and is made 
of cold rolled tempered tool steel, electrically welded. It is 
made in three sizes, 4 in., 5 in., and 6 in. All mechanics know 
how extremely difficult it is to hold a connecting rod securely 
in any vice. A connecting rod has a tapering surface and a 
vice has not, but holding such a rod is an easy task for 
this vice attachment, because of its adaptable teeth. It grips 
the taper instantly. One feature alone, the grip for cutting 
threads, is invaluable. The attachment gives this grip, and 
makes it easy to do tapping, thread cutting, reaming, loosening 
rusted connections, assembling threaded parts, and many other 
operations that require a pipe-vice grip. With the attachment 
a small round or flat-headed screw may be securely held in 


Fig. I. UNIVERSAL VICE JAW. 


position for threading, filing, cutting off, or any other opera- 
tion; the screw may be held in either a vertical or horizontal 
position. For holding rounds, large or small, horizontal or per- 
pendicular, the attachment finds its field. A 4-in. piston would 
not fare very well in the ordinary '' V block generally used 


for holding rounds, but with the use of the attachment the. 


points of contact distribute the holding pressure evenly over 
almost one half of the circular surface. The universal vice jaw 
presents a solid, firm, and rigid steel surface, with the flexibility 
of rubber, all due to the independent action of each gripper in 
adjusting itself to the contour of any possible shape of material, 
no matter how irregular. Slipping is entirely eliminated. 
Fig. 1 shows a pair of pliers being held as securely as in any 
jig; note the numerous points of contact, each one bearing the 
same amount of pressure. MESSRS. ALFRED HERBERT, LTD.. 
Coventry, are placing the device on the market on behalf of 
the manufacturers, Messrs. Allan & Magowan, of Follokshields, 
Glasgow. 


A New Sparking Plug. 


A sparking plug of novel design, which can bc removed 
from the engine without its being necessary to stop the latter. 
and without the use of tools, is described in the Commercial 
Motor. To enable this to be done, the plug is slightly altered 
from standard design so that it may fit into an adaptor 
screwed into the usual sparking plug thread. The adaptor is 
provided with a hexagon so that it can be screwed into the 
cylinder with a spanner in the ordinarv way. The bore of 
the adaptor has three inward projections, which engage 
bayonet slots in the plug proper. Once installed, the adaptor 
becomes practically a part of the cylinder, and is not re- 
moved. The bayonets on the plug are formed at an angle 
so that the plug is pressed on to a copper-asbestos gasket 
contained within the adaptor. The upper end of the plug 
boss is provided with a large flange of material, non-con- 
ducting as regards both electricity and heat. The flange is 
knurled on its outer edge. To prevent the plug becoming 
loose in the adaptor, serrations are formed round the top 
nf the latter. and a small serrated key on the plug is brought 
into mesh with the serrations on the adaptor by means of a 


by the JEFFREY-DEWrITT INSULATOR Co. 


improved devices and apparatus, which will be published 
of sufficient interest, 


small locking screw which holds the plug firmly. The. com- 
plete plug will shortly be placed on the market by the Ix- 
STANTO PLUG Co., 307, London Road, Westcliff-on-Sea. . 
B ^ High-pressure Insulators. _ 


Disk suspension insulators of remarkable qualities are made 
of Huntington, W. Va.; 
U.S.A. They consist of thick porcelain disks, which are iri 
tension, and are made without the use of cement. The accom- 
panying sections, figs. 2 & 3, show insulators 11 in. in diameter 
and 41 in. thick, the least dielectric thickness being 21 in. The 
dielectric strength of each disk at 60 cycles is 300,000 volts, 
and at 200,000 cycles 250,000 volts; the dry flash-over voltage 
of one disk is 97,000 volts, and of three disks in series 253, 000 


Fic. 2.—J.-D. INSULATOR. 


volts, the corresponding figures in the wet: test beinb 47,000 
volts and 139,000 volts. The guaranteed ultimate vr om 
of the insulator is 8,000 Ib., but the average is 9,500 lb. e 
spiders are of galvanised steel, and are fixed into the insulators 
with a special alloy. It is claimed that these insulators are 
permanently safe against puncture, are not destroyed by 
intense power arcs across the string, and are proof against 
bullets and moisture. These properties are secured by scien- 
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Fia. 3.—J.-D. SUSPENSION INSULATORS IN SECTION. 


tific preparation of the raw materials, and firing the insulators 
in a continuous tunnel kiln, which is traversed by an insulator 
in 33 days, and is heated by natural gas under accurate tem- 
perature control. The porcelain is tested for porosity by the 
fuchsine penetration test devised by the company in 1917, 
under a pressure of 200 lb. per sq. in. 

Besides the suspension type. insulators are made with 
flanged connections, enabling them to be bolted together 
rigidly as columns for use in out-door switchgear, for carrying 
buebars, &c. 
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ELECTRICITY SUPPLY IN LONDON. 


Inquiry Held by the Electricity Commissioners. 


AN inquiry was held at the Westminster Guildhall on Octo- 
ber 6, 7, 8 and 9 by the Electricity Commissioners into an 
application by the County of London Electric Supply Co., 
Ltd., to build an electric power station at Barking under the 
terms of its Provisional Order of 1913. The issues involved 
necessitated many of the tactors concerning the London Elec- 
tricity Supply problem as a whole being gone into. The Com- 
5 were Sir John Snell, Sir H. Haward and Mr. H. 
Booth. 

The County of London Electric Supply Co., Ltd., was repre- 
sented by Mr. H. Lloyd, K.C., and Mr. Tylor, whilst the 
London County Council, 38 local authorities, and nine com- 
panies, which opposed, were represented by Mr. Tyldesley 
Jones, K.C., and Mr. Kennedy. / 

On Wednesday, October 6th, Mr. H. Luovyp, K.C., in pre- 
senting the case for the County of London Co., emphasised the 
very serious position in which the company now found itself. 
It had two areas of supply, one north and one south of the 
Hiver Thames, these areas being served respectively by the 
City Road and Wandsworth stations. By a Provisional Order 
of 1913, the company was also given powers in certain areas 
in Essex. In London the demand was growing at a rapid 
rate, but the limitations of the power stations prevented the 
necessary development to meet the demand. [n the Essex 
area the company had been unable to make a serious start, 
and had been compelled to limit its operations to the com- 
pulsory area by making an arrangement with a private firm 
to afford a small supply. The company had no generating 
station of its own in that area, and now asked the Commis- 
sioners, under the terms of the Electricity (Supply) Act, 1919, 
for permission to erect a station there with the object of 
developing that area and at the same time assisting the com- 
pany to meet the demand in the two London areas. The 
Order for the Essex area was obtained in 1913, and but for 
the war would have been carried out by now, and could not 
hàve been opposed, but under the Electricity Act, 1919, it 
was now necessary to obtain the consent of the Electricity 
Commissioners. Under the Order of 1913, it was provided 
that the provisions of the Electric Lighting Act, 1908, with 
regard to linking-up with other stations should only be applied 
subject to the consent of the Board of Trade. The proposed 
station was not only to supply the Essex area, but also to 
assist the supply in the London areas; moreover, the station 
had been planned so that it could be extended hereafter in 
order to deal with a much greater supply if thought neces- 
sary. Technically, therefore, he would have to apply to the 
Ministry of Transport for permission to link up the new 
station with the London areas, but that permission had not 
yet been asked for. The site authorised by the Order of 1913, 
and a good deal more, had already been purchased; in all 
about 90 acres had been acquired, and a company intimately 
connected with the County of London Co. had purchased 
another 300 acres. Under the County of London Company's 
Act of 1918, which extended the time for the purchase of 
land, &c.. under the Romford and District Order, it was pro- 
vided that no claim should be made upon the London County 
Council as the purchasing authority beyond the capital ex- 
penditure on the generating plant with interest at 6 per cent. 
per annum. That restriction still applied, and if the Commis- 
sioners gave their permission to the scheme it would be neces- 
sary for him to go to Parliament to get the rate of interest 
altered, because nobody would suggest that the money could 
be raised at 6 per cent. to-day. Except for that he did not 
wish to vary the restrictions under which the company had 
been placed by the Order of 1913 and the Act of 1918. As to 
the suitability of the site for a generating station, it had been 
selected on several occasions for a large generating station to 
supply London as a whole, and the London County Council, 
which was opposing the present proposal, had itself selected 
the same site. Therefore, assuming the need for the station 
for the purposes of the company's own needs, he failed to 
see why there could be any opposition. The County of 
London Co. had no wish in coming forward with this pro- 
posal, to do anything which would hamper a District Elec- 
tricity Board which might be set up hereafter, and to that 
end he was prepared for a provision to be inserted in any 
Order issued by the Electricity Commissioners that any public 
body set up in the future in the nature of an Electricity 
Board should have the right to acquire the station if it 
desired to do so. That would be an option to the public autho- 
ritv and not a compulsion. The company expected a substantial 
load on the station from railways, because the area was bound 
to develop enormously, and there was no doubt that tramwavs 
or motor omnibuses could not deal adequately with the traffic. 
He was prepared to submit the plans to the Commissioners 
so that they could arrange for the station to be constructed 
in such a manner that extensions could be made to meet 
future reauirements, 

Mr. C. P. Sparks, chief engineer to the County of London 
Co. until December, 1919, when he retired, was then called. 

Sir Jons SNrrcr asked that the evidence should be confined 
to the growth of the company and its future prospects, 


- 600,000 Kw. 


Mr. Sparks suid that both the London stations of the com- 
pany were limited in output by the condensing-water facili- 
ties. Under the most favourable circumstances the maximum 
output at the City Road works was 10,000 Kw. and at the 
Wandsworth works 20,000 Kw., making a total of 30,000 Kw. 
A new 6,000-kW. generating set was being erected at Wands- 
worth, but before that was decided upon he had advised his 
company to purchase in bulk from the City of London Electric 
Lighting Co., Ltd. A contract was entered into for 5,000 KW., 
to be increased eventually to 10,000 xw., but although that 
supply was due in the eurly part of this year, none had yet 
been given, and none was likely, as the City Co. could not 
get the necessary plant. It was in consequence of that that 
the company decided to install a new generating set at Wands- 
worth, which it did not want to do owing to lack of condens- 
ing water. Witness exhibited a curve showing the progress 
of the County of London Co. from 1909 to 1919. There had 
been a gradual increase up to the outbreak of war, and then 
there was a definite drop for several years. Since the armis- 
tice, however, there had been a very rapid improvement, and 
at the end of 1919 the output was 26,000 kw. Estimating on 
a lower rate of growth than that for the next four years, he 
calculated that the company would be called upon to provide 
a total of 40,000 KW. in the existing London area in four 
years’ time, but even that took no account of important busi- 
ness coming along in the way of bulk supplies. In the past 
the company had been hampered on several occasions because 
it had not sufficient plant to enable it even to negotiate for 
such supplies. The South London Eléctric Supply Corpora- 
tion, Ltd., and the Fost Office had both wanted large sup- 
plies, but they could not even be considered. Under the 
Homford Order of 1913, only the compulsory area had been 
dealt with, and that with the assistance of a brewery, which 
charged an accumulator and enabled the company to supply 
about 100 Kw. or less. In 1914 he had estimated the require- 
ments in the Romford area at 8,500 Kw., but he now put the 
immediate demand there at 10,000 Kw., and by 1924 he esti- 
mated a total load of 50,000 kw. in the London and Romford 
areas. 'The new station was urgently required to relieve the 
present London generating stations, because the difficulty of 
running the older London stations was increasing every year 
quite apart from the question of greater efficiency in coal 
consumption. At the City Road station some of the plant was 
13 to 15 years old, and at the Wandsworth power house the 
oldest plant was 14 and 15 years old. He estimated 14,000 kw. 
increase in the London area in the next four years, which was 
a very moderate estimate. He was satisfied that it would be 
economical to get the new station at Barking running as 
soon as possible and shut down the two existing stations in 
London. Certain of the more modern plant might be held in 
reserve for some years in both stations; the City Road station 
would be dismantled first and Wandsworth run for a little 
longer. He calculated that it would be 34 to 4 years before 
the present position could be relieved, even if the new station 
was started at once. 

Cross-examined by Mr. TYLvEsLEY Jones, Mr. Sparks said 
that the first section of the generating station would have a 
capacity of 200,000 Kw., but it was capable of extension to 
In the first place it was proposed to put down 
three alternators of upwards of 20,000-Kw. each. The site in 
question was the same as that scheduled by the Administra- 
tive County of London Power Co., which was promoted by 
Mr. Merz some years ago. The 200,000-kw. station would 
eventually contain eight sets of 95,000 -kw. each or there- 
abouts. Probably the actual size would be between 30,000 
and 33,000 kw. each, but in any case the plans would have 
to be submitted to the Commissioners. The total cost of the 
first section of 60,000 KW. was estimated at £4,500,000, of 
which the power house would cost £2,678,000; certain charges 
would have to be added for interest during construction. The 
main transmission lines were estimated to cost £507,000, these 
including the mains necessary to link up with the company's 
existing power houses; the transmission and distribution 
system in the Romford area would cost £375,000, and interest 
during construction at 10 per cent. would cost £404,000. The 
figures for the main transmission lines included substations. 
The generated pressure would be stepped up to 40,000 volts. 
He put the cost of transmission at £0.7 per KW. per mile on 
the average. In the figures of output which he had given 
were the present bulk supplies to the South London Electric 
Supply Corporation, Ltd., the South Metropolitan Electric 
Tramways and Lighting Co., Ltd., and to a company operat- 
ing in the area around Chipstead. The Bankside station of 
the City Co. could be extended to 100,000 kw.. but it would 
be impossible to work it on account of difficulties with coal 
storage. Those difficulties were bad enough with an output 
of 36,000 Kw. With regard to the bulk supply now given to 
the South London Electric Supply Corporation, Ltd., of which 
the County Co. held all the shares, he would shut that station 
down as soon as Barking was running. 

Mr. TvyrpestEY Jones added that the present arrangements 
of the City Co. were that three additional 10,000-k w. sets were 
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to be installed, making a total capacity of 66,000 Kw. at Bank- 
side. Moreover, the South Metropolitan Electric Light and 
Power Co., Ltd., had a large power station with power avail- 
able. He contended that it would be possible to obtain all 
the power which the County Co. needed during the next two 
or three years without constructing the Barking station. The 
construction of that station by the County Co. might very 
M prejudice the preparation of the large scheme in the near 
uture. 

Mr. Sparks said that the total area of supply under the 
Romford Order was about 130 sq. miles. He would not advise 
his company to purchase power from the City Co., because 
he could not regard such a supply as reliable. 

Mr. C. H. Merz, who acted as consulting engineer to the 
County Co. in conjunction with Mr. Sparks, said he considered 
the estimates of growth already given were on a most con- 
servative basis, but that course had been adopted in an 
endeavour to ensure a uniformity of prosperity of the com- 
pany. It would take one year to get going after the consent 
was obtained, two years of active construction, and one year 
for tuning up. He failed to see that the construction*of the 
station would in any way prejudice the subsequent opera- 
tions of an Electricity Board, if one was established; indeed, 
it should facilitate those operations. There was a large pro- 
spective railway demand, and it was necessary to prepare for 
that; it was no use saying to a railway company that they 
would begin to prepare to meet a demand if a contract was 
given. Contracts for railway supply were never given on that 
basis. Cross-examined, Mr. Merz agreed that the company's 
undertaking would be purchasable in 1931, and that that would 
only leave seven years for the full operation of Barking before 
purchase took place either by the london County Council or 
some other body. Notwithstanding that, there would not be 
any difficulty in getting the necessary capital to construct the 
Barking station. He maintained that a load of 50,000 Kw., as 
contemplated in 1924, would give sufficient revenue to provide 
an adequate return on the 44 millions sterling new capital 
and the existing two millions capital of the County Co. In 
the case of the North-east Coast power companies 8 per cent. 
was paid on the ordinary shares with a capital of five millions 
sterling and a load of 112,000 kw., but, added Mr. Merz, the 
price was very low on the North-east Coast. People like those 
who were opposing this application did not want to see elec- 
tricity developed. 'The other London companies wanted to be 
left alone or bought out. There was nothing experimental 
about a 33, 000-K W. turbo-alternator running at 1,500 R.P.M.; a 
90,000-KW. machine running at 2,000 or 3,000 R.P.M. was a 
much more difficult problem. It was agreed that Mr. Merz 
should prepare an estimate, not in too great detail, in support 
of the proposition on the question of cost of generation at 
Barking. 

Mr. TYLDESLEY JONES said that there was no urgency which 
made it necessary for them to do anything to prejudice the 
inquiry which would take place by the Conimissioners as soon 
as possible after March 3lst, 1921, when the Commissioners 
would consider the area for London electricity supply, which 
had already been provisionally drawn up, and schemes for 
dealing with that area. That area would undoubtedly in- 
clude the Barking area, and to give permission to the County 
Co. to proceed with a station there would be to prejudge the 
larger question to be considered next year, for his clients were 
preparing a scheme for submission at that inquiry. 

Sir Harry Renwick, deputy chairman and managing 
director of the County of London Co., said that but for the 
war the Barking station could have been erected and no one 
could have opposed it. There was no desire in coming for- 
ward now prejudice any larger scheme; he only wanted to 
be able to supply his own needs. Certainly there was no 
other scheme so far as he wus concerned, and it so happened 
that his engineers in getting out their plans extended them 
to show that 600,000 KW. could be accommodated on the site 
of the power station if necessary ultimately. Such an exten- 
sion, however, was in the hands of the Commissioners. He 
was only concerned with the first instalment of the power 
station. The Lower Thames Development Co. was formed 
during the war in order to buy land for the generating station, 
as the Treasury objected to the County Co., a statutory con- 
cern, spending money for that purpose at that time. The 
land had been since purchased from the Development Co., in 
which the County Co. held all the shares. 

On Thursday, October 7th, Sir HARRY RENWICK was cross- 
examined. He was not prepared to go into the question 
whether the Development Co. made a profit on the land which 
the County Co. bought from it. The price paid was on an 
independent valuation by Sir Alexander Stenning. Sir H. 
Renwick said that when the sanction of the Commissioners to 
go ahead with the station was obtained, there would be no 
difficulty in persuading the financial people to support the 
scheme. 

Mr. Jones referred to a conference called by the Electricity 
Comniissioners a short tine ago when a suggestion was made 
that all the electricity supply authorities in London should 
come together and endeavour to prepare a scheine for dealing 
with the electricity supply to the London district. Since then 
an offer had been made to the County Co. by the others to 
join in such a scheme, but the County Co, had declined. Sir 
H. Renwick said he had never declined to join any such 
combination of authorities; he had never been invited. If he 
knew that the London County Council and the companies had 
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a really constructive programme he would join them at once. 
Counsel put it that the County of London Co. had refused to 
join the others unless the Barking site was taken over by 
them. Sir H. ReENwick said that he personally had made no 
such statement; he believed the chairman of his company, Sir 
Ernest Hiley, had reported to the Board in favour of that 
course, but he himself did not agree with it. Unless some- 
thing was done, and done at once, he was no longer prepared 
to take the responsibility for working the County Co., and 
unless a decision was given soon he would have to call his 
shareholders together, let them know the facts, and ask them 
to relieve him of that responsibility. Unless somebody would 
come forward and guarantee him 100,000 Kw. to carry on his 
business he was not prepared to continue the responsibility. 
The London companies had been obstructive all along the line. 

The CHAIRMAN, interposing, said the Commissioners desired 
to call the chairman of the County Co. He pointed out that 
when the City Co. had its three 10,000-k w. turbo-alternators 
installed, that would give a considerable accession of power to 
the County Co. Sir H. Renwick agreed that in that way he 
could get a supply during the next two or three years, but he 
wished to develop along proper lines. He had asked for 
100,000 Kw. because he believed the estimates of his engineers 
were too conservative and would be doubled or trebled if the 
plant was available to supply the power. He had not been 
able for years pust to deal with business which had been 
offered him because he could not see the possibility of supply-. 
ing it whilst he was baulked in developing Barking. More- 
over, whatever supplies he got from the City Co. would not 
help him to develop the large area in Essex. Croydon, Shore- 
ditch, and Barking had asked him for supplies, but he had not 
been able to give them. In the case of Croydon they wanted 
9,000 KW., whereas he was only able to ‘give 1,000 kw. 
Wimbledon had also asked for a supply, but had had to be 
refused. 

The CHAIRMAN pointed out that the units consumed per 
head of population per annum in the company's area were 
only 39.2, and the projected increase jn the London areas 
of 14,000 kw. in four years would really represent a very small 
sale. Sir H. RENWICK repeated that he considered his engi- 
neers’ estimates too conservative. He regarded the possi- 
bilities, even in the London area, as unlimited; there was a 
large quantity of land available for factories, and he anti- 
cipated an enormous industrial development. 

Mr. C. H. Merz, recalled, handed in the estimate asked for 
on the previous day, giving a comparison of the costs of 
extending the existing stations and of erecting the new station 
at Barking. Assuming that it was physically possible to 
extend the existing stations in London and to supply the 
Barking area from them, he proceeded on the basis of in- 
stalling an additional 36,000 Kw. at the City Road and Wands- 
worth stations. The generating plant would cost £1,080,000 
on the same basis as that assumed for the generating plant 
at the Barking power station. He would lay two instead of 
five cables between London and Barking, and supply Barking 
from London instead of vice versa, and the total capital cost 
he put at £2,269,000, as against 44 millions sterling for the 
Barking power station. With regard to operating costs, 
however, there would be savings with the Barking power 
station of £212,000 on coal consumption by the year 1925, of 
£5,700 on the removal of ashes, and of £30.000 in operating 
costs, compared with the extension of the London stations, 
making a total of £243,000 in favour of the Barking scheme, 
and that saving would give a return of 11 per cent. on the 
capital expenditure involved in the London extensions. 
Moreover, the capital spent on the London stations vould only 
have a useful life of four vears, as it would then be necessary 
eventually to build the Barking station and, generally speak- 
ing, he held the view that anv money spent on the London 
stations would only increase the financia] burden on the 
undertaking. Taking into account the short life of the plant 
installed in the London works, the real saving by erecting 
the Barking station was much greater than he had shown, 
and would be nearer £500,000. The coal consumption of the 
Barking plant he estimated at 14 lb. per Kw.-hour or 17,000 
B.TH.U. Neither he nor Mr. Sparks would undertake to carry 
out the programme of alternative generation in the London 
stations, owing to lack of condensing water facilities at both 
of them. 

This closed the ease for the County of London Electric 
Supply Co., Ltd., in favour of the proposal. 

Mr. TYLbDESLEY Jones, addressing the Commissioners for the 
opposition, said that be represented not only the London 
County Council, which was the purchasing authority for all 
the London companies in 1931, including the County of 
London Electric Supply Co., Ltd., but also 16 Metropolitan 
boroughs owning electricity undertakings—the whole of such 
bodies—three county boroughs, viz., Croydon and East and 
West Ham. five borough councils, viz., Ealing, Gravesend, 
Hornsey, Kingston-on-Thames and Wimbledon, 14 urban dis- 
tricts owning electricity supply undertakings, and nine out of 
the 13 London companies. All these people offered the most 
strenuous opposition, not to a scheme at Barking, which 
might ultimately be approved by the Commissioners, but to 
consent being given now to the proposal of the County Co., 
at a time when schemes had been asked for to deal with the 
whole area on comprehensive lines which were to be adjudi- 
cated upon after March 31st. 1091, according to the notice 
issued by the Commissioners themselves. It was proposed to 
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spend 4% millions sterling upon a 66,000-Kw. station which 
could not, on the promoters’ own showing, become operative 
for four years after they had got permission to go ahead, and 
by that time the County Co. would only have seven years’ 
life left to it. The proposal was one of almost unparalleled 
magnitude for a London company, and if the case for the 
promoters was accepted it was a scheme to deal only with 
the domestic needs of the company. He reminded the Com- 
missioners that in May of this year they called all the supply 
authorities in the London area together, and Sir John Snell, 
as the Chief Commissioner, had urged them to get together 
with a view to preparing a joint scheme. Practically every- 
body, with the exception of the County Co., acted on that 
advice, and a committee of engineers had been appointed, 
consisting of Sir Alexander Kennedy and Mr. G. W. Part- 
ridge, representing the companies; Mr. J. H. Rider, repre- 
senting the London County Council; and Mr. C. H. Wording- 
ham, representing the local authorities, had been hard at work 
preparing such a scheme for presentation to the Commis- 
sioners on March 31st, 1991. Now the Commissioners were 
asked to sanction a scheme, which involved the removal of 
the load from two London stations to a station at Romford, 
and this necessarily affected the whole of the deliberations of 
that technical committee. It had been said that no harm 
would be done because the County Co. was willing to be put 
under an obligation to sell the station to a joint electricity 
authority if one was set up hereafter, but the mere fact that 
the County Co. agreed to sell could not be binding upon an 
authority which was not in existence. 


(To be concluded.) 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


iled expressly for this journal by Messrs. Serton-Jones, O'DriL AND 
TEPHENS, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


27.190. Valve generators, &c." Radio Communication Co. and J Scott- 
Taggart. September 24th. 

97,191. “ Electromagnetic wave systems, &c.“ Radio Communication Co. 
and J. Scott-Taggart. September 24th. 

27.228. Adjustable non- rigid coupling for magnetos, &c.” W. W. Vinsen. 
September 24th. 

7.238. Switches for electric water heaters." J. F. Barr. September 24th. 
27,242. '' Eiectric heating devices." British Thomson-Houston Co. (General 
Electric Co.) and General Electric Co. September 24th. 
se “Control devices for electric circuits." E. A. Watson. September 
oth. 

27,361. '' Dynamo-clectric machines." E. A. Watson. September 25th. 

. “Systems of generation of thermo dynamic and electrical power, 

&c." W. P. Durtnall. September 24th. 

27,292. Make-and-break devices for clectric switches and fuses. Edison 
Swan Electric Co. and F. Shergold. September 24th. 
27,325. ''Insulated electric conductors or cables.“ 


G. C. Allingham. 
September 25th. 


326. “Cap for sealing ends of insulated electric conductors or cables.“ 


G. C. Allingham. September 25th. 
T E Bonding and earthing connections.“ G. C. Allingham. September 

th. 

27,329. ''Sparking plugs." W. A. Clark and Sphinx Manufacturing Co. 
September 25th. 

27,332. ''Sparking plug." A. N. Drummond. September 25th. 

27.339. Starting and lighting systems’ for motor vehicles." H. M. Ains- 
worth. September th. 

27,340. “ Electric generating plant." D. D. Drury. September 25th. 

27,349. “Insulation of electric conductors." F. Fernie. September 25th. 

27,360. '' Control devices for electric circuits." C. L. I. Manufacturing Co. 
and E. A. Watson. September 25th. 

27,361. “ Dynamo-clectric machines." M.-L. Magneto Syndicate and E. A. 
Watson. September 25th. 

27,380. ‘ Electrical welding apparatus," C. E. Wood. September 25th. 

27.393. Amplifiers for sound-reproducing machines," J. W. Booth. Sep- 
tember 27th. 

27,411. “ Devices for protecting low-tension electric circuits from abnormal 
charges," J. Guiducci. September 27th. 

37,461. *'' Electrically-propelled. boat." M. R. Loya. September 27th. 

27.467. '' Regulation of hydro-electric installations.“ W. L. 
September 27th. 

27,477. Electro-magnetic relays." Automatic Telephone Manufacturing 
Co. September 27th (U.S., December 31st, 1919.) 

27.478. '' Automatic telephone systems.“ Automatic Telephone Manufac- 
turing Co. September 27th. (U.S., January 28th.) 


Moore. 


27,490. '' Miners’ electric lamps.” J. W. Jones and Thor Electric Safety 


Lamp Co. September 27th. 
27.500. Electric cells.” 
October 27th, 1919.) i 
27.09. '' Electric irons." G. H. Lofts. September 28th. 
27.510.“ Alloy for electric heating appliances." G. H. Lofts. September 
Rth. 
27,522. '' Automatic starting, regulating, or controlling switchgear.” Elec- 
tric Construction Co. September 28th. 
27.553. Protective devices for alternating current electric distribution 
systems.” British Thomson-Houston Co. and E. B. Wedmore. September 28th. 
27.557. Electrical switchgear.” W. A. Coates, D. R. Davies, and 
Metropolitan-Vickers Electrical Co. September 28th. 
27.558. Electrical switchgear." D. R. Davies and Metropolitan-Vickers 
h etrical Co. September 2815, 
27.1. Thermal relays for electrical circuits”  Metropolitan-Vickers 
iectrical Co. September 28th. (USU October 6th, 1919.) 
27. 2.“ Alternating current generators. T. F. Wall. September 28th. 
27203. „ Electrolysis" M OA. Adam and G. N. Antoneff, September 28th. 
27.979. “Separators for elements of electric storage batteries W. E. 
Holland and 1. M. Skinner. September 2&5, (URS, Mov I7rh, 1919) 


E. C. van Slooten. September 28th. (Holland, 


— — 


" 2 ae oe constant the pertodicits of an alternating current.” 
ms fur rahtlose Telegraphie, September 28th. Germ: Septe 
Dun awa grap ple (Germans, eptember 

27.6209 Electrical condensers" E. A. Bavles and British Insulated & 
Helcshy Cables, Itd., and H. Higham. September 29th. 


27,653. '' Electric switches." British Thomson-Houston Co. (General Elec- 
tric Co.) and General Electric Co. September 29th. 

27,658. '' Sparking plugs." A. W. Armstrong. September 29th. 

27,666. '' Electrically etching, printing, reproduction, or relief plates.“ 
W. J. Mellersh-Jackson (Weeks’ Photo Engraving Co.), and Weeks Photo 
Engraving Co. September 29th. - 

27,672. '' Bell, &c., indicator systems." A. J. Anido. September 29th. 


27.692. Trolley heads for electric vehicles." D. McColl and Shanghai 
Electric Construction Co. (McColl). September 29th. 


27,709. “ Electro-magnetic wave systems, &c." Radio Communication Co. 
and ]. Scott-Taggart. September 30th. 

27.727. Electrodes.” H. Plauson and W. P. Thompson (Plauson). Sep- 
tember 30th. 

27.728. Automatic telephone systems." Automatic Telephone Manufac- 
turing Co. and W. G. Taylor. September 30th. 

27,729. Mica cutting machine for commutators of armatures.” C. E. 
Philo. September 30th. 

27,748. '' Telephone systems." Automatic Electric Co. and Automatic 
Telephone Manufacturing Co. (Automatic Electric Co.). September 30th. 

27,755. Telegraph keyboard perforator.” A. C. Booth and A. S. Willmot. 
September 30th. 

27,762. ''Casings for electrical, &c., apparatus." British Thomson-Houston 
Co. (General Electric Co.) and General Electric Co. September th. 

27,784. '' Hand-operable dynamo electric machines." C. A. Nicolle. Sep- 
tember 30th. 

27,805. Means for securing electric lighting machines, &c., for cycles, &c. 
R. Bosch Akt.-Ges. September 30th. (Germany, October 2nd, 1919.) 

27,809. Mouthpieces of telephones." E. L. Mann and Phonopore Con- 


struction Co. September 30th. 
27,814. '' Electric reading-lamps, &c." C. O. Green. October Ist. 


27,830. “ Mine signalling apparatus." Clay Cross Co., and J. W. Strong. 
October Ist. 

27,831. „ Rotors of electric induction motors." J. W. Atkinson. October 
Ist. 

27,876. '' Telephone transmitters," R. L. Murray and Telephone Manu- 
facturing Co. October Ist. 

27,880. Ignition systems for motor cars." W. Cooper. October Ist. 

27,888. Wireless apparatus." P. Alexander and C. W. C. Beckmann. 
October Ist. 

27,900. Electrical switching, &c., mechanism." Cutter Electrical and 
Manufacturing Co. October Ist. (U.S., October 2nd, 1919.) 

27.917. Electrical switching, &c., mechanism.” Cutter Electrical and 
Manufacturing Co. October Ist. (U.S., December 24th, 1919.) 

27,956. *'' Sheet metal clips for earthing electric cable conduits." E. Hanfi. 
October 2nd. 

27,964. Alloy for electrical make-and-break contacts." W. D. Meagher. 
October 2nd. 

27,984. '' Electric apparatus for waving the hair." G. Boudou. October 
9nd. (France, March 26th.) 

27.991. '' Testing electric cables." P. Dunsheath and Henley's Telegraph 
Works Co., W.T. October 2nd. 


Å- 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 

5,455. “ Winding with equi-potential connections for drum-armatures of 
electric commutator machines." E. C. R. Marks (Akt.-Ges. Brown, Doveri, 
et Cie). January 9th, 1918. (150,752.) 

16.806. Methods of and apparatus for electric welding." British Thomson- 
Houston Co. (General Electric Co.). October th, 1918. (150,756.) 

21,897. Construction of magnceto«lectric machines.“ G. M. Turner. 
June 17th, 1919. (150, 757.) 

A919. 


10.618. Material for electric brushes.” 
April 29th, 1919. (150,765.) 

11,086. “ Method of indicating, locating, and isolating [faults in electric- 
transmission or distributing systems," Ateliers De Construction Oerlikon, P. 
Dawson, F. W. Fawdry, P. Luder, and G. Wuthrich. May 3rd, 1919. 
150,766. : 
13.028. “ Electrodes for electric primary cells and storage batteries, and 
a process of making such electrodes.“ Svenska Ackumulator Aktiebolaget 
Junger. June 13th, 1918. (128,197.) 

14,192. *'' Electric furnaces." L. W. Wild and E. P. Barfield. June 4th, 
1919. (150,793.) 

14.309. Wireless signalling systems." British Thomson-Houston Co. 
(General Electric Co.). June Sth, 1919. (150,798.) 

14.462. '' Negative plate for electric batteries and process for making it.” 
A. Pouchain. June 6th, 1919. (150.810.) : : 

14,463. ‘ Negative plate for electric accumulators and process for making 
it." A. Pouchain. June 6th, 1919. (150,811.) 

14,545. ''Attachment for electric. lamp holders in motor lamps and the 
like." O. T. Banks. June 7th, 1919. (150,518.) 

14,668. “ Dynamo electric machines, and means for controlling the opera- 
tion thereof." L. J. Stephenson. June 20th, 1918. (128,556.) 

14.682. Apparatus for converting alternating electric currents into direct 
currents, and vice versa." J. E. Calverley and W. E. Highfield. June 10th, 
1919. (150,824.) 

14,683. '' Apparatus for converting alternating electric currents info direct 
currents, and vice versa." J. E. Calverley and W. E. Highfield. June 10th, 
1919. (150,825.) 

15,205. '' Processes of making nitric acid." British Thomson-Houston Co. 
(General Electric Co.). June 17th, 1919. (150,836.) 

15.610. Electric water heaters." J. F. Barr. June 20th, 1919. (150,845.) 

15,770. “Electric dry cell batteries." H. R. Palmer. June 23rd, 1919. 
(150, 84R.) 

16,134. Electric storage battery separators." II. L.. Boyer. June 26th, 
1919. (150.853.) 

16,353. “ Electric fittings known as double-ended lamp holders." Efandem 
Co. and W. Owen. June 30th, 1919. (150,857.) 

17,480, . Electric display sign." C. Tregoning. July 12th, 1919. (150.870.) 

18.127. Pry cell batteries." H. R. Palmer. July 21st, 1919.  (150,876.) 


18.613. Hand-operated electric switches." E. Mepsted. July 26th, 1919. 
150.878. 

' i “ Thermostatic valve units.” British Thomson-Houston Co. (General 
Electric Co). July 28th, 1919. (150,879) 

23,979. *'* Wireless telephone apparatus.” 
1919. 150,907.) 

24,368. '' Electro-mechanical variable-speed and reversing mechanisms. 
Anciens Etablissements Barbier, Benard and Turenne, and E. Granat. October 
6th. 1919. (150.908.) 

29.909. “ Methods of starting and braking electric motors.” C. J. Nelli. 
December 13th. 1918. (136.537) 


A. E. White (Becker Bros.). 


P. L. Douvry. September 30th, 


1920. 


7.163. '' Automatic switch for electric heating appliances." 
Stephens. March Oth, 1920. (150. 51.) 


10.512. Electric telephones.” H. P. Rees. April 15th, 1920. (150.956. 


B. G. C. 
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PATENT No. 196142. 


The special feature of this Electric 
Fire is the absence of any swivels, 
nuts, screws or springs to be 
manipulated when it is desired 
to use the Fire for small cooking, 
boiling or toasting'operations. 


The house of Ediswan is 
the best equipped to deal 


with all enquiries for 


Everything No. Finish. Price. 
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THE COAL STRIKE. 


UP to the last moment everyone hoped, and most believed, 
that the strike would not take place ; however, in view of the 
heavy vote against the * datum line" proposal, the miners’ 
leaders decided on Friday last that work in the mines must 
cease, and we are once more in the throes of a national 
Struggle. We fear the leaders sadly misinterpreted the 
meaning of the vote, which was cast against the proposal 
before the men, but not for a strike; reports received at 
the beginning of the week indicated clearly that many of 
the men, though they had loyally obeyed the instructions 
of their leaders, did so reluctantly, and were astonished at 
the course which events had taken. 

How long the strike will last, no one can foresee; but 
that, in any case, its effects will be disastrous to industry 
is, unfortunately, a certainty. Coal is the key of almost 
all our manufacturing industries, and even the threat of a coal 
strike had paralysed trade ; according to Sir Allan Smith, con- 
tracts amounting to the value of £15,000,000 were cancelled 
in one branch of industry alone before the decision to strike 
was announced. We hear, on all sides, of works olosing and 
employés being discharged, of blast furnaces being blown 
out, and textile mills being shut down. Prices generally 
had shown a tendency to fall, but that tendency will now 
be arrested and reversed. The American exchange has 
already begun to fall still lower, and the cost of imported 
food and raw materials will increase, while the cessation of 
export of coal will react upon our financial position, besides 
throwing idle vast quantities of labour and capital. Thus, 
thanks to the obstinacy of a well-paid industry, which 
refused to refer its claims to arbitration, the whole country, 
including the members engaged in that industry, will be 
further impoverished. | 

Engineering employers, as a whole, intend to carry on as 
long as their stocks of coal permit ; some will be able to 
keep the wheels turning for a month to come, and in the 
national interest it is desirable that they should adopt this 
course. In many cases, however, there is little coal in 
hand, and some shops stopped as early as last week-end. 

Electricity supply undertakings in general have a fair 
amount of coal in store, and can maintain the supply for a 
month to come, but at some important centres curtailment 
of tramway services and power supply is foreshadowed 
almost immediately. We give elsewhere particulars regard- 
ing the situation. Unfortunately, power alone will not 
serve to keep works going ; as the supply of raw materials, 
particularly iron and steel, dries up, engineering works will 
have to close, and within a month enormous numbers of 
workers will be unemployed. Something can be done by 
economy in the use of electricity and gas for lighting 
and heating, but, after all, these are minor matters, and if 
the whole were shut down, the situation would not be 
appreciably relieved. A far greater field for economy is 
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found in the use of coal for domestic purposes, and we trust 
that this class of consumption will be restricted to the 
utmost. 

Whether the railwaymen and transport workers will cease 
work in support of the miners is uncertain, but at present 
the probabilities are against their doing so. It is more 
likely that they will seize an early opportunity of offering 
their services as mediatora. Already the miners are much 
better paid than the railwaymen, and as they did not strike 
in support of the latter last year, they can hardly expect to 
receive more effective support than they gave to their allies. 
- An admirable debate on the subject of the strike took 
place in the House of Commons on the first day of the 
session; an atmosphere of peace and conciliation prevailed, 
and the attitude of the Government invited suggestions 
that might lead to an early settlement. The only 
concrete proposal, however, came from the miners’ 
side, in the form of a request that the 2s. per shift 
should be given, and the increase in output hoped for— 
which was only another way of calling upon the Govern- 
ment to surrender. Naturally and rightly the Prime 
Minister refused to yield without guarantees that the output 
would be increased ; once given, the advance in wages could 
not be recalled. However, though the debate was not 
immediately fruitful, the moderation and sincerity of the 
speakers on both sides encourage us to hope that negotiations 
will be resumed, and a way will be found out of the present 
impasse in the near future. 


THE inquiry by the Electricity Com- 
missioners into the application of the 
County of London Electric Supply Co. 
for permission to build a generating station at Barking, of 
which the report is concluded in this issue, serves as a 
reminder of how little progress has been made in solving 
the London electricity supply problem since 1905. It was in 
that year that Mr. Merz promoted his first electric power 
supply scheme for London, and, for all practical purposes, 
the chaotic condition of affairs then revealed has improved 
only to a very slight extent. There has, it is true, been a 
fair amount of linking-up, and, generally speaking, so far 
as the technical side of the question is concerned, there is 
greater harmony than there was in 1905. It is only 
fair to add that at that time it was illegal for supply 
authorities to “ associate," and for that state of affairs the 
engineers could not be blamed. The difficulties which 
have confronted us in London are, of course, all due to the 
parochial system established by the early Electric Lighting 
Acta, and a host of vested interests have been created which, 
it seems, will only be co-ordinated under compulsion. 
Whatever be the meritsof the County of London Co.'s scheme, 


London's Elec- 
tricity Supply. 


it is very clear that the Commissioners have a most difficult 


problem in front of them, and it is fortunate that under the 
Act of 1919 they have certain powers of compulsion. A 
provisional area has been scheduled as a London electricity 
supply area, over which, eventually,a Joint Electricity Board, 
in some form, will exercise control. Complete technical and 
administrative schemes have been called for, and March 31st 
next is the date by which these must be submitted to the 
Commissioners. The public inquiry, which isto be held as 
soon after that date as possible, will inevitably be a pro- 
longed affuir ; and it was a wise precaution on the part of 
the Electricity Commissioners Jast May to call together all 
the parties concerned with electricity supply in London, and 
urge upon them the vital necessity of pooling their brains 
in an endeavour to prepare a joint scheme. 

Since the (Commissioners came into office they have 
sanctioned 150,000 Kw. of extensions to existing stations, 
simply because they have no other alternative if the increas- 
Ing demand is to be met before the much-talked-of capital 


station, or stations, are built, which obviously cannot be for 
several years. The Commissioners, who, naturally enough, 
have been making the most minute inquiries into the 
demand and means for meeting it in London, have been 
impressed with the shortage of plant in existing power 
stations to such an extent that they are seriously concerned 
as to the outlook during the next three or four years unless 
every possible step is taken to cope with the situation. 


To what alternative site did Sir 
Alexander Kennedy refer as suitable for a 
super-station for London? This was the 
question that exercised the curiosity of those present at the 
recent inquiry held by the Electricity Commissioners. All 
the information vouchsafed was that there were over 40 
acres available, and that negotiations had taken place. 
The riddle naturally invites guessing. Although the only 
information given was that it was west of Barking, it is 
obvious that the inquiry is narrowed down to very small 
limite, On the north bank there is practically only the 
Thames Ironworks site, and as Sir Alexander Kennedy 
himself ruled this out, the site must inferentially be on the 
south side. There the low marsh land rules out a long 
stretch, so that no suitable sites occur until we get to the 
Angerstein property, and the peninsula owned by the South 
Metropolitan Gas Co. Higher up the river anyone would 
draw a blank. As the works of the Gas Co. occupy a great 
part of the peninsula, it seems obvious from inspection that 
a suitable site would be the eastern side of this peninsula 
looking down river, where, although the land behind is 
below river level, there is & broad track at the river-edge 
artificially banked-up. This, therefore, would appear to be 
the site that fite in with Sir Alexander Kennedy's hints. 
If anyone knowing the district can make a better guees, we 
ehall be interested to receive it. 


The Mystery 
of the Site. 


ALREADY the outlying branches of the 
Institution of Electrical] Engineers are 
beginning to bestir themselves, and 
shortly the great organism of over 8,000 members will 
resume its customary activities. "The question is naturally 
being asked: When shall we regain possession of our own 
headquarters on the Embankment, and cease to be indebted 
to the hospitality of the Institution of Civil Engineers ? 

Unfortunately, no positive answer can be given. The 
Office of Works is in no way incommoded by its continued 
occupation of the handsome halls of the I. E. E., in which it 
has quartered the Ministry of Pensions, and, therefore, it is 
in no hurry to surrender the premises to ite rightful 
occupants, in spite of the efforts repeatedly put forth by the 
Council to regain possession. So far as we can gather, 
there is no prospect of re-entry during the coming session. 

On the other hand, the members wiil bear in mind the 
darksome forecast of the Past-President, Mr. Roger Smith, - 
who indicated that the loss of revenue coincident with the 
return to the Embankment would necessitate an increase in 
their subscriptions, and find some consolation in their exile. 

The attitude of the Office of Works towards the Insti- 
tution is apparently in harmony with that of the Depart- 
ment of Scientific and Industrial Research towards scientific 
societies in general with regard to the cost of issuing their 
publications. The Department professes to be fully 
sensible of the danger to scientifi: research which must 
result from:a limitation of the facilities for publication,“ 


The I. E. E. still 
Homeless. 


but declares that that is none of its business, and the 


societies must look after themselves. A grant in aid of 
scientific publications would be “ a grant for the assistance 
of a particular section of the community,” and as it does 
not happen to be that particular section of the community 
which the Department chooses to assist— «a ne fart rien. 

So it is with the Office of Works; it is only a scientific 
society that is homeless—what does it matter? Ib will not 
be forgotten that Sir Alfred Mond wished to annex the 
British Museum for his myrmidons. 
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THE MECHANICAL DETAILS OF D.C. 


ARMATURE CONSTRUCTION. 


By “A LONDON FOREMAN.” 


THE following is a detailed account of the methods of 
construction and ultimate assembly of the elements 
which go to form the mechanical engineer’s part of a 
p.c. machine, comprising the shaft, the spider, the 
clamping plates, keys, feathers, and coupling. 

It will be shown that there are things in the mechani- 
cal, as well as in other worlds, which seem right to a 
man, but the end thereof is most undesirable; and the 
subject of this article is one of those things, which can 
be more easily passed or rejected, when one knows 
precisely the operations passed through during con- 
struction and assembly. As it is intended to deal with 
the mechanic’s side of the subject, rather than with that 
of the designer, no particular design is contemplated. 
Various sketches, however, are given for the purpose of 
inore clearly illustrating the points touched upon. 

The Armature Shaft.—The shaft should be made of 
steel, of Siemens-Martin or equal quality, which, having 
been cut off to the desired length with a power 
saw, is conveyed to the lathe. It is gripped at one end 
in the four-jaw chuck of the lathe, and cradled in the 
steady while the turner makes a fairly deep conical 
impression in the opposite end with a strong centre- 
punch. A lathe centre kept for the purpose, fixed 
(as is usual) in the poppet mandrel, is applied to the 
conical indentation already made in the end of the 
shaft, and the shaft running on this temporary centre, 
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Fig. 1. —SPIDER AND CLAMPING 
PLATE, FULL TAPER BORE. 


the turner skims a few inches off the length of the shaft 
true and smooth. He then runs this turned portion in 
his steady,” and after facing the end of the shaft 
to the desired length, the shaft is permanently centred, 
with a combination drill and countersink of the well- 
known ‘‘ Slocomb " type. The angle of the countersink 
and the size of the centre drill vary according to the 
weight of the shaft. If it is light (say, under 5 cwt.) 
a 60 deg. countersink and a 3/16-in. drill are used, 
while for shafts above that weight. a 90 deg. counter- 
sink and a correspondingly larger drill are used. 

The shaft, having been suitably centred at one end, the 
standard poppet centre, with a dab of Russian tallow 
on its tip, is run up, and turning is commenced. The 
shaft being roughed out to within a few inches of the 
chucked end (if a short shaft), and within a similar dis- 
tance of the necessary steady (if a long shaft), it 
is reversed in the lathe, and while it is again running in 
the steady the previously-chucked end is centred, 
and the end faced to dead length, and roughing out is 
finished. It is regarded as a truism by all first-class 
turners, ever and always observed, that no part of the 
turning of a shaft should be completed until all is 
roughed out. 

The shaft should now be turned to within about 
.040 in. of finished diameters, all shoulders finished to 
length, and ''necked " for grinder's clearance. Key- 
ways and feather-ways are then milled, and the shaft is 
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Fig. 1A.—SPIDER WITH PARTS OF 
SHAFT-TAPER BORE. 


ground to “Newall” limits in a Landis plain 
grinder. Unless the shaft is urgently required, 
it should not be ground immediately, as far 


greater accuracy and dependability will be secured 
if the shaft is allowed to lie around," to breathe,” 
and to weather for a time. Rolling and hammering 
strains are, during this time, relieved, thus preventing 
any departure from truth and dependability subsequent 
to the grinding and finishing of the shaft. It will be 
noted that an ultra-practical tone has been written into 
the above, and it is intended there should be, for though 
to many the turning of a shaft appears to be one of the 
simplest of a turner’s jobs, the warped armature-shafts 
frequently seen bear unmistakable evidence that many 
turners’ standard of ultimate truth is a low one. 

The Spider.—Every designer of D.c. machines has his 
own fancies in respect of a desirable form of spider. 
Various designs are equally good, and as long as it can 
he firmly fixed to the shaft, properly support the arma- 
ture core, and lend itself to conveniently fixing and 
controlling the clamping plates by which the core is 
held, little fault can be found. The writer, however, 
rather favours the design shown in figs. 1 and la, which 
if made with the clamping plates in steel alloy, is good 
and reliable as a base on which to build a durable core 
and armature. 

Before proceeding to tell how such a spider should be 
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Fie. 3.— Mk. V. 
PENDRED'S EXPESIMENT. 


Fra. 1B.—SPIDER WITH BORE 
HAVING TWO DIAMETERS, 


prepared, und properly keyed to its shaft, it were well, 
it is thought, to attempt to dispose of, and for all time 
explode. a common error in respect of the required 
quality of the fit of a spider on its shaft. 

Cases have been known where the spider has been 
bored so that it has been pushed bang up to its place 
on its shaft by hand. This is a flagrant error—an 
acknowledgment of ignorance of the precise require- 
ments—und fitters should be taught that there is greater 
need for a force fit than exists in respect of spur, bevel, 
or double helical wheels and shafts. In the case of the 
former, the bad fitting is covered by many pounds’ 
worth of work of core-building, armature winding, and 
commutator connecting, which all has to be undone if 
the fit of the spider gives out. In the case of the latter 
only that particular wheel is involved, if its fit on the 
shaft fails. So a spider should be as near by as pos- 
sible integral with the shaft. and in some well- 
known designs shaft and spider are forged in one piece. 
Tight feathers do not help slack fits, but cause serious 
trouble, as will be shown. Let no man, therefore, pass 
a badly-fitted spider. If he does, ‘‘ the sword of Damo- 
cles" in the shape of a doubtful armature will hang 
over his head. and he is bound to hear about it later. 
The futility of expecting a good job from a loosely- 
fitted spidez and good fit with the feather is so obvious, 
too. Held at the points on!v, and these diametrically 
opposite, the feather soon gets ''chewed away,“ the 
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spider will then knock at each revolution, and the more 
it knocks the more it will wear; and the more it wears 
the greater will be the knock. Damage is geometrically 
progressive, and the chain of destruction will extend and 
become complete, with armature winding and binding 
broken, commutator and brushes, and journal seats 
ruined. There is no remedy but to strip the shaft naked, 
skim up the shaft, re-cut the feather-ways, and fit a 
new feather and a new spider; and all because the ort- 
ginal spider did not properly fit its shaft. The spider 
shown in figs. 1 and la has eight projections, and is 
suitable for an armature to carry about 1,100 amps. 
at 240 volts, and to run at about 475 R. P.. The pro- 
jections are provided for the purpose of holding the 
eight 1}-in. dia. studs (or bolts) which control the 
relative position of consecutive core-plates, and which 
also are responsible for the tightness and hardness of 
the required laminated core. 

Though parallel bores are strangely cominon among 
p.c. designers, for the purpose of absolute security of 
attachment of the spider to its shaft, I favour a bore 
with a substantial taper (as shown in figs. 1 and la). 
If compelled to forgo my desire for a tapered bore, I 
would still refuse to resort to the ‘‘ full parallel," and 
would rather adopt a parallel bore having two dia- 
meters; for it is far easier to make a good fit of these 
two diameters than to draw on a spider of such a length 
as is shown to a full parallel, and get a good result 
(see fig. 1b). 

Deciding on the taper bore, the spider should be 
bored, and the horns roughed out. It is then placed on 
the slotter, to have the two feather-ways cut. 

Being passed to the fitter, the feathers should be 
nicely ‘‘ fitted, and in that connection some straight 
talk is necessary. The feathers must be fitted. They 
must not be a '' drive ” fit, as they frequently are, but 
must just fit endwise and sideways too. Just a push 
fit and no more. There is only one other factor posses- 
sing greater responsibility in respect of sprung and 
bent shafts than a feather flogged in with a heavy ham- 
mer. 
suffice. 


Does not one frequently see feathers, even in much 


smaller shafts, loose sideways and tight endwise? A 
caulking tool is used to make a good fit sideways—-an 
execrable method which later tells its tale in sprung 
shafts while the machine is running. 

It is agreed that these advices partake of the super- 
latively meticulous, and though familiar to a few, are 
a closed book to many. Yet they are as imperatively 
necessary for producing a well-constructed and durable 
D.C. armature as any other thing in relation to it. 

In fitting the spider on the shaft, let the taper be a 
fit, and stand a few thousandths beyond the shaft. The 
feathers should be just a fit sideways and on top, and 
the spider should be held up with a good retaining nut, 
held from slackening by the grubscrew shown. 

It will be necessary, just here, to make a digression 
by a few remarks about nuts in general. 

Clamping nuts for p.c. armatures are, more often 
than not, made on a stock order, and ure given 
to lads or to equally cheap labour to face and screw. 
They are screwed, and they are faced, but unless the 
face of the clamping side is dead true with the screwed 
hole, and the rule is made that the unchamfered side 
must always face the spider, potentialities exist in that 
nut for spoiling shafts. There is no need to show how 
an untrue nut bends a shaft, for it will be obvious to 
every reader. 

Clamping Plates.—There are various forms and de- 
signs of clamping plates to choose from, but all must 
possess sufficient strength to effectively harden the 
laminated core, by means of the core-bolts provided. 
They should not be abnormally heavy, should have a 
uniform section, and should be well ribbed on the out- 
side. Ther should be turned all over on the inside— 
the castings being set true with the unmachinable part 
an the chuck. The spider having been turned to a 


Fitting“ is demanded—and nothing else will 
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diameter suitable for the core-plates to drop over without 
shake, the ends of the spider which compose the seats 
for the clamping plates are turned 3 in. less in diameter 
than that part of the spider on which the core-plates 
fit. The clamping plates are also bored to a diameter 
j in. less than the diameter of the core-plates, this pro- 
viding a limit of distance beyond which the clamping 
plates cannot pass. 

The method by which the half round slots in the spider 
are made to precisely correspond with those of the 
core-plates is really a shop secret; yet as the writer is 
the originator, it may be divulged. 

There was a time in the early history of such arma- 
ture design when manufacturers precisely divided out 
and milled the slots in which to place the spider bolts, 
and on which the semi-circular holes in the core-plate 
stampings were required to abut. The pitch, for four, 
six, eight, or twelve or more divisions, was mechanically 
divided—the makers of the machine depending abso- 
lutely on the accurate pitching of the slots in the core- 
plates by the stampers. But they, the armature builders, 
‘* reckoned without their host, for it happened more 
than once that the spider being perfectly milled before- 
hand, the plates came along, and were found to be not 
equally pitched as regards the bolt holes. So the rule 
should be under the circumstances to wait until the 
core-plates arrive, and use the plates as templates for 
milling the slots in the spider. 

The Coupling.—It is desirable above all things that the 
coupling face and its spigot should run ‘‘ dead true 
with the shaft. The method recommended is to chuck 
it by the boss, and rough face the flange and edge. 
Reverse in chuck, and bore and finish the boss. It is 
then slotted, and forced on the shaft, and keyed with 
Keys forged on stakes. The shaft and coupling is then 
put in the lathe, the edge and face of the coupling 
finished, and the spigot turned to a drilling jig. The 
shaft and coupling and drilling jig are then taken to 
a horizontal drill, and all holes are jig-drilled through 
hardened cast steel bushes. 

By these means a perfect job is made, and if its 
fellow is drilled in & similar manner, & condition of 
absolute concentricity of adjacent shafts 1s obtained, far 
more to be desired than those resulting from the slip- 
shod method often employed of finishing couplings in 
pairs, and keying each on its respective shaft, trusting 
to Providence to keep things true. 

Balancing.—' The machine we have in our mind is 
required to run well and truly for the term of its natural 
life. The shaft, with the spider and clamping plates, 
will therefore need to be very carefully balanced. Hav- 
ing no other means we must resort to static balancing, 
and that method with reasonable precautions will satisfy 
all our needs. To succeed with static balancing ortho- 
dox lines must be departed from. The usual way is to 
balance the assembled parts on knife edges. 1 balance 
the parts separately and then when assembled, and 
knife edges I have no use for. Many years ago, I had 
the privilege of witnessing an interesting experiment 
carried out by Mr. Vaughan Pendred. While following 
closely an investigation of the width of a flat forced on 
the periphery of a locomotive engine wheel, he had a 
polished wheel and a rail also ground and polished. 
He placed about 20 tons weight on this wheel. Having 
done that, he tried how close together he could insert 
gold leaf on each side of that wheel and between the 
wheel and the rail (see fig. 2). He could not get those 
two pieces of gold leaf to meet by 12 in., proving that 
a flat existed on that wheel base all but 18 in. wide. 

Could I or any one else who had seen that experiment 
use“ knife edges to balance heavy armatures on} I 
use balancing strips deep and broad, and truly ground. 

In concluding this purely practical article, in which 
appear advice and warnings so obvious, perhaps. to 
some as to be but a small distance removed from the 
region of platitudes, and which may appear to him who 
never thinks to he fads of no value, it is hoped that 
this gospel of meticulous exactitude will find its way 
into other shops besides those of the writer. 
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THE COMMERCIAL MOTOR EXHIBITION. 


HELD as usual at Olympia, and organised by the Society of 
Motor Manufacturers and Traders, Ltd., the fourth Inter- 
national Commercial Motor Exhibition was opened by Sir 
E. Geddes, Minister of Transport, on the 15th inst., and 
closes to-morrow. The events of the past few years having 
demonstrated the value of the business motor both for 
passenger and goods transport, have made the 1920 show the 
largest and most representative one that has yet been held, 
and this year’s exhibition differs widely from the last one, 
held in 1918, not only with regard to the vehicles themselves, 
but also in connection with the accessories for facilitating 
the handling of the goods carried, and with passenger-carrying 
bodies. 

The exhibition is divided into five sections, comprising 
in all some 207 exhibitors. Of this number, 76 firms are 
showing commercial vehicles,: five of which firms have 
electrically-propelled vehicles on view; 16 firms exhibit in 
the body-work section; 20 in the tire and wheel section ; 
while in the accessory and component parts section there are 
some 85 exhibitors, of whom about 20 show electrical 
accessories. 

The exhibits reveal a wide range of motive power as well 
as of methods of application, also the possibilities of the com- 
mercial vehicle in the service of the community. The 
three main types of prime mover—petrol, steam, and elec- 
tricity are well represented. As usual, petrol vehicles are 
in a numerical superiority ; steam-driven vehicles come 
next, and show decided progress in certain directions. As 
for electricity, a rival to both, it has some practical 
representatives, usually as the sole motive power, though 
there is one instance of its combination with an internal- 
combustion engine in the form of the well-known petrol- 
electric drive. Alternate fuels are employed with several 
types of internal-combustion engines, and the purpose of 
the vehicles being so varied, it is not surprising that their 
capacities range from 2 or 3 cwt. to 7 tons. "The majority 
are solo vehicles, but others are capable of drawing loaded 
trailers up to the number of three. 

Time- and labour-saving properties are a feature of the 
exhibits; for instance, various devices for loading and 
unloading the vehicles, by end or side-tipping bodies, are 
on view. There are, in friendly rivalry, machines which 
effect this by their engine power, in others the tipping 
device is hydraulic, while last, but by no means least, elec- 
tricity is relied upon in other types for the purpose, the aim 
being in every case the same—dispatch, time and money- 
saving. Very marked is the tendency towards fitting 
pneumatic tires on commercial vehicles. "They offer the 
advantages of permitting higher legal speeds, and of insu- 
lating the vehicles from road shocks. Pneumatic tires are 
fitted to both front and rear wheels, sometimes in pairs, and 
at others singly, on the back wheels ; in the latter case they 
are of exceptional size. 

The accessories, which are housed in the gallery, are of 
much interest; a large number of commercial vehicles are 
now lighted electrically, the lamps being supplied either 
from a battery of accumulators or from a small generator. 
No less than 50 lorries, omnibuses and commercial cars are 
equipped with C. A. V. outfits, all the other British makes 
only total 17 amongst them. Ignition is on the magneto 
system, and impulse starters, which give a rapid kick to 
the magneto armature, are becoming more and more popular. 

In the main, the exhibits are British products, but good 
examples of American, Canadian, French, Swiss, and Italian 
manufactures are on view; amongst the foreign makes 
American vehicles predominate. 

A conference on fuels, organised by the Empire Motor 
Fuels Committee during the period of the show, occupied 
two days—viz., October 18th and 19th—whilst the Roads 
and Transport Section, organised by the Roads and Trans- 
port Committee, occupied the two following days. The 
whole of the proceedings were organised by the Imperial 
Motor Transport Council, 


In what follows a brief description is given of the 
electrically-propelled vehicles and the electrical accessories 
that are exhibited. 


Messrs. NEWTON Bros. (DERBY), LTD.—The “ Newton eleotrie 
battery vehicle is à new-comer. . The firm manufactures A. 0, and 
D.C. dynamos and motors up to 2, 000-Kw. capacity, reversing planer 
drives, and generators for wireless and heating purposes on airoraft. 
The vehicle exhibited, fig. 1, consists of a 3°5-ton lorry having a 

latform space of 16 ft., and it is shown just as it arrived from 
rby by road carrying a full load. Two motors are employed to 
drive the vehicle, one being geared to each of the rear wheels, thus 
dispensing with the differential. The motors are mounted on 
Springs in such à manner that no road shocks can be transmitted 
to them except through two spring systems in series, and the 
motors are arranged so that they can be replaced in the minimum 
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Fig. 1.—NEWTON ELECTRIC VEHICLE, 


of time and without dismantling the rear axle. The final drive is 
through one pinion and an internal spur wheel for each motor. 
The controller, motors, &c., are dust-proof and easily accessible, 
and the whole vehicle appears to be well designed. A special body 
adapted for refuse collection is fitted, the tipping gear being 
operated by an electric motor having a 6-H.P. torque and only 
weighing 76 lb. Other exhibits. consist of a selection of traction 
motor armatures and parts together with a battery-charging panel 


Fig. 2.—WIRELESS TELEGRAPH MoTOR-GENERATOR. 


and motor generator. A 150-watt, 1,500-volt, 4,000-R.P.M, air screw 
driven generator, which only weighs 11°65 Ib., is on view, together 
with a slightly larger machine fitted witu a separate exciter to 
eliminate the commutator ' ripple" when used for wireless tele- 
phony. A low-pressure machine for heating the airmen's clothing, 


Ko., by electricity is also shown, as well as a motor generator of 


small dimensions, fig. 2, as used on board the airship R34. when 
crossing the Atlantic ocean. The machine is driven by a battery 
and only weighs 11'25 lb., its dimensions being about 12 in. long 
by.3 in, diameter, giving, an output of 160 watts at 1,200 volts 
when running at 6,000 R. P. u. | pm 
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Messes. RICHARD GARRETT & Sons, LTD., one of the associated 
firms forming Agricultural and General Engineers, Ltd., are show- 
ing, in addition to several steam-driven wagons and trailers, a 3°5-ton 
electric vehicle, which is built generally in accordance with 
accepted practice. Its design posseses several gocd features, 
amongst which is the arrangement that when the vehicle is 
stopped, the control handle must be returned to the neutral 
position before it can be restarted. The single driving motor is 
series-wound, and capable of withstanding 300 per cent. overload. 
The drive is by silent chain from the motor to a countershaft, and 
thence by roller chains to the road wheels. 


Messrs. RANSOMES, Sims & JEFFERIES, LTD., show two steam- 
driven tractors, as well as two large and two small “ electrics.” 
The latter comprise a 2'5-ton chain-driven chassie, having single 
reduction double-helical gearing for each of its two motors. The 
vehicle is a new model exhibited for the first time ; it has a 12-ft. 
platform space, and the design follows the arrangement of the 
standard 3‘5-tonner. A 3˙5-ton tipping wagon intended for refuse 
collection is shown fitted with two driving motors which drive the 
rear wheels through chains. The vehicle is one of six similar ones 
sold to the Hammeramith Oorporation. Turning to the smaller 
machines, a standard "C" type truok designed for railway work 
is on view; it is fitted with an elevating table operated by a 
separate motor, and capable of lifting 4,000 Ib. on the table. A 
standard 2-ton factory truck of the "B1" three-wheel type is 
also shown. 


THE GENERAL VEHICLE Co., Ltp.—At the time of our visit 
there was only one vehicle to b3 seen on the company's stand, 
although it was intended, we believe, to exhibit the following :— 
A 5-ton standard chassis with “Ironclad” battery; a 2-ton 
standard chassis fitted with a special electrically-operated tipping 
wagon; and another 2-ton chassis with a special van body. 
Standard spare parte were also to be shown. The motor fitted to 
these vehicles is of the totally-enclosed series-wound type 
supplied by the B.T.H. Co. to the company's own design, and is 
suspended by a bar pivot to the side frame members just ahead of 
the rear axle; ball bearings are provided, and the drive is by 
chain. Pinion and sector steering gear, double reduotion trans- 
mission, and two brakes are fitted. Five speeds are given in the 
forward direction, and two reverse. G.V., Ironclad, or Edison 
batteries may be installed at the option of the purchaser. 


Messrs, CHRISTOPHER Dopson. LTD. show a single-deck 


omnibus body mounted on a Tilling-Stevens petrol-electric 
chassis, and 


Messrs, TILLING-STEVENS Morors, LTD., themselves exhibit 
two fine petrol-electric vehicles. It will be noted that a double- 
laminated spring drive is employed between the engine and the 
dynamo. Also that a new centrifugal type of governor is 
employed, and that in the new chassis the rear axle carries 
renewable steel sleeves, on which bear the floating wheel 
bushes; the sleeves can be turned through 180 to pre- 
sent new wearing surfaces. The firm shows two 3-4-ton 
petrol-electric chassis, one stripped and the other fitted with a 
special saloon 32-seater 'bus-body, incorporating a separate driver's 
cabin ; and a 24-ton stripped chassis, provided with the more con- 
ventional drive, i.e., four-speed-and-reverse gear-box and propeller 
shaft to an overhead worm-driven rear axle. Several alterations 
have been made in the design of the 24-ton petrol chassis ; 
the show model is fitted with a centrifugal type engine governor, 
C.A.V. electric lighting equipment and C.A.V. self-starter. The 
re‘rol-electric, chassis with the saloon bus body is similar to the 
well-known T.S. 3 A type, with its 4j-in. bore by 5}-in. stroke 
engine, except that the wheel-base is 15 ft. 6 in., instead of 
14 ft. 6 in. Also, the steering gear is situated outside the frame, 
as the driver, in his enclosed portion of the vehicle, site to the 
right of the dash, although his compartment does not project from 
the rest of the body either at the front or side. The latest T.S. 4 
petrol-electric type of chassis embodies improvements; for instance, 
the size of the engine has been increased from 41 in. by 6 in. to 
5 in. by 6 in., and, as in the 2}-ton model, the bottom half of the 
crank-case has been made removable without otherwise inter- 
fering with the engine and its alignment. One important alter- 
ation is in the carrying of the engine. It is now held in a 
three-point suspended sub frame, the front end of which can rock 
ou a bearing bolted to the front cross member of the frame. A 
detail improvement lies in the holding of the valve spring collars. 
As regards the dynamo, the cast-aluminium fan is now at the 
coupling end of the unit, and eet within the casing on the dynamo 
shaft ; thus placed, it is unnecessary to dismount the fan in 
order to remove the commutator cover, as had to be done previously 
when the fan was outside the unit and mounted at th» commutator 
end. Practically the same type of eleotrical unit is used ad a 
motor, except that it is turned round longitudinally, and the field 
coila are different. If one spare armature be carried, it will fit 
either unit, as the housing and brush gear are identical. Creat 
improvements have also been made in the new axle. This, as pre- 
viously, is worm-driven, the worm gear and differential being 
carried by the cover which forms the worm casing. Another 
feature is that the axle is designed to take Timken tapered roller 
bearings for the wheels without alteration other than the substi- 
tution of new oil throwers and the removal of the bearing sleeves ; 
different wheels must, however. be provided. Pressed steel brake 
drums are employed in lieu of cast, and both brakes are of the 
internal expanding type, whereas, in the old models, the exterior 
brake was one of the external contracting type. In addition. the 
size of the drums has ben increased. and the space between them 
widened, in order to give better heat-dissipating properties. As 
usual, the contro] and speed regulator are carried in separate 
aluminium houainga. In the case of the chassis fitted with a 


saloon 3 these housings are placeed at the driver's side of 
the dash. 

T.S. petrol-electrios are no longer a novelty ; they are sound and 
workmanlike, particularly suitable for passenger carrying in both 
flat and hilly country. All who have ridden in omnibuses or 
coaches of this make agree on their smooth, silent, and reliable 
running. 

Turning, in conclusion, to the acoessories and component parts 
section of the exhibition, the electrical equipment shown comprises : 
Oombined and separate lighting, self-starting, and ooil-ignition 
seta ; lamps of various types; accumulators; magnetos ; sparking 
plugs; wire and cable; electric horns ; switchboards ; and instru- 
mena, &c., which are exhibited by one or more of the following 

rms :— 

Messrs. Bulpit & Sons, Ltd. ; Allen Liversidge, Ltd. ; Leo Swain 
and Co.; the Imperial Motor Industries (1917), Ltd.; Messrs. 
Brolt, Ltd., and O. A. Vandervell & Oo., Ltd.; the Rotax Motor 
Accessories Co., Ltd., and Apollo Plug Manufacturing Oo., Ltd. ; 
Messrs. Joseph Lucas. Ltd.; S. Smith & Sons (M. A.), Ltd.; the 
British Thomson- Houston COo., Ltd.; Messrs. Conner Magneto and 
Ignition, Ltd.; Brown, Bros., Ltd.; North & Sons, Ltd.; Simms 
Motor Units (1920), Ltd.; Ripaults, Ltd.; the British Lighting and 
Ignition Co., Ltd., A. C. Sparking Plug Co., Ltd., and the Cooper- 
Btewart Engineering Co., Ltd. 

THE ARROTA ELECTRICAL AND MOTOR ACCESSORIES Co., LTD. 
—The "Arrow" direction indicator for motor vehicles, which 
indicates at both front and rear, and is illuminated for night use, 
has undergone some improvement. The signaller, which repre- 
sents a desirable accessory for car or lorry, consists of two arrow 
indicators, one fitted at the front, and the other at the rear of the 
vehiole, and each gives four signals—ahead, left, right, and stop, 
according to the direction in which the arrow ie pointed. The 
devioe is operated by & lever, and is suitably illuminated for night 
use; each time the signals are made,the electric horn is auto- 
matically sounded. One insurance company is stated to give & 
10 per cent. reduction on ita car insurance premiums in cases where 
the device is fitted. 

Another "gadget" is designed to enable the driver of a 
charabanc to hear a vehicle which has come up behind him, and 
whose driver wishes to pass. It ie called the " charaphone," and 
consiste of a megaphone placed ia a sound box at the rear of the 
coach, connected by a tube to a reoeiver fitted beside the driver's 
seat. 

Messrs. EugROL Patents Lrp.—The firm's electric horn 
operator consists of a light ring placed inside, and concentrically 
with, the steering wheel in such a position that the thumb of 
either hand falls naturally on it; a slight pressure on any part of 
the ring will sound the born. 


EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR SEPTEMBER, 1920. 


THE official returns of electrical exports and imports for the month 
of September, which we publish below, show, as regards the 
ex porta, a total of £1,145,191, which, compared with £1,085,914 for 
the previous month, records an increase of, roughly, $60,000 on the 
month's business, the increase occurring principally in electrical 
machinery exports, whilst average values have been well maintained 
in all other sections. 

The electrical imports figures for September, £298,382, show a 
slight increase (£14,000) on the August total. 

The re-exports of foreign and Colonial electrical material have 
shown an upward tendency for sone months, the September .value 
of £20,398 being £6,000 in excess of the previous month. 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOB 
SEPTEMBER 1920. 


Exports. Imports. Re-exports. 
Electrical goods and apparatus £20),582 £92,958 £6,572 
(unenumerated ) 
Insulated wire T 826,155 17,768 1.360 
Glow lamps sis ane 33,937 10,857 518 
Arc lamps and parts 4,406 . 1,030 — 
Batteries ... -— ‘en eas 66,441 10,796 11 
Meters TT sus ie 38.415 11,300 6,659 
Carbons ... "T Vs 8,084 10,574 182 
Electrical machinery : — 
Railway and tramway motors ... 6,052 — — 
Other motors and generators 146,520 — — 
Electrical machinery (unenu- 
merated) ke = ue 104,382 117,602 3,710 
Switchboards (not telegraph or 
telephc ne) E $us T 12,960 216 50 
Telegraph and telephone cable 
and apparatus : — 
Telegraph and telephone wire 
and cable (not submarine) 48,389 799 — 
Submarine telegraph and tele- 
phone cable  ... $65 sys 12,992 — — 
Telegraph and telephone instru- 
ments and apparatus ... 75,576 24,486 1.316 


Totals... LEA J £1,145,191 


£298,382 £20,398 
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SOUTH AFRICA: A NEGLECTED MARKET. 


Mr. W. G. Wickham (H.M. Trade 
Commissioner in South Africa), whose 
recent report is sutmmarised below, was 
à witness during 1918 to a movement 
amongst manufacturers which filled him with great 
confidence in the future of the British engineering 
trade. He found works reconstructed with modern 
economical lay-out, and employers full of knowledge 
of marvellous economies resulting from bulk production 
and repetition work. Surprising figures of estimated 
output and prices for post-war products were shown 
him. The United Kingdom was going to give accurate, 
reliable British quality superimposed on the American 
style of cheap mass production, with a standardisation 
far more close than had ever been attained bv rivals. 

Yet Mr. Wickham finds no fulfilment of the hopes 
engendered by these representations. Practically none 
of the ground lost was regained during the first com- 
plete year after the armistice; nothing was done 
to demonstrate in South Africa the advances made in 
United Kingdom manufacturing practice and products 
during the war; no direct evidence was forthcoming 
of preparations for more systematic distribution and 
better methods of pushing British goods when acceptable 
deliveries were possible. It will not, therefore, be con- 
sidered a work of supererogation to urge a few reasons 
why this position should be remedied. Kirst, the work 
of electrifying large sections of the South African rail- 
ways is to be taken in hand at a very early date. Most 
of the leading municipal and other power stations are 
not only unable to give extended service, but are still 


Need for 
British Effort. 


finding difticulty in coping with existing demand for 


current. Further, a renewal of German competition 
is not far distant. 


Mr. Wickham refers to the. impossibility in the Union 
of getting accurate facts us to the real increase in manufactur- 
ing cost. Generally speaking, he adds, manufacturers have 
made no endeavour to give any precise figures to justify 
sudden increases in their prices. 

It seems clear that had British manufacturers been able 
to give delivery and to quote reasonable prices they could 
have done a bulk of trade in all competitive lines which would 
have re-established their pre-war hold on the market, and 
put all pre-war records of turnover into the shade. The 
enormous reserve stocks of German goods which some people 


believed to be ready to be dumped into all British markets 


as soon as war ended have not yet appeared. American manu- 
facturers have, as the year progressed, been to an increasing 
degree handicapped by exchange rates, and British manufac- 
turers have, to a proportionately increasing extent, been 
assisted in competition. For a great part of the year freight 
space has been not only available but actually wasted on 
outward voyages. i 


Methods of 
Distribution. 


A second consideration which is discon- 
certing, and a source of disappointment re- 
lates to methods of distribution overseas. 
Some considerable time before the armis- 
tice a movement became visible in the direction of combines 
among manufacturers, either a complete fusion of interests, 
an amalgamation of firms manufacturing the same goods, or 
a looser combination of such firms merely for reducing com- 
petition among themselves by arranging prices. An alternative 
plan developed about the same time for combining a series 
of manufacturers whose products were allied or supplemen- 
tary to one another's, as for instance in the electrical or the 
machine tool trades. A third alternative system, of which 
a few instances are in evidence, is to combine a series of 
firms which specialise on parts and components, and to set 
each to narrow its specialisation so as to obtain from a 
series of works a bulk production without any duplication or 
overlap of all the component parts, which are then assembled 
in a new joint works. These different types of combines have 
been formed in the course of the last two or three vears, and 
are of the greater importance owing to the fact that a large 
proportion of the individual firms forming these combines 
have during the war enlarged and rearranged their works, svs- 
tematised their methods, and increased their output con- 
siderably. 

[t was hoped that such steps towards economy in production 
would be followed at a short interval by similar efforts to 
reorganise and produce greater efħcieney and economy in 
distribution. There has, however, been little indication that 
the study of this big question has vet been. undertaken. 

The large amalgamations, combines, and price agreements 
of the last few years are. of course. not confined to the en- 
gineering trades, but it is those which are concerned with 


different. branches. of engineering, such as agricultural and 
electrical machinery, wire ropes, steel, machine tools, railway 
locomotives and rolling stock, motor cars, &c., which are 
chiefly concerned with the question of scientific distribution. 
In most of these trades, so far as this market is concerned, 
distribution has been in the past of necessity expensive, jf 
not faulty and extravagant. In many, there has been no 
sort of co-ordination of effort except possibly—and so far as 
the manufacturer is concerned, fortuitously—through the 
uncontrolled initiative of the agent. 

In each and all of these lines the competitive representation 
of many makes made highly-paid and technically-qualified 
experts on the spot almost an impossibility, while even the 
addition of large percentages of remuneration left no very 
considerable profit to agents on the small turnover. In the 
electrical trade, again, we were in competition with a few 
very large, and very highly organised, firms, organised as 
highly for publicitv, for study of local conditions and needs 
and for distribution, as for manufacture. 

All of these could, without any waste or extravagance, 
afford to have their own sales organisations on the spot and 
ample qualified specialists in every branch of the industry. 
The very much smaller British firms, which, for the most 
part, fail to obtain economy in manufacture, owing to spread- 
ing their energies over a wide range of goods simultaneously, 
were unable to secure adequate efficiency. or economy in dis- 
tribution. Being in competition with five or ten manufac- 
turers each had to have separate representation. Not all 
could find really technically qualified representatives. In 
order to provide an adequate turnover many of the local 
merchant agents had to take on agencies in far more branches 
of engineering than they could really do justice to. At the 
very best the system involved an enormous duplication of 
effort, both in technical staff and in travelling canvassers, ig 
office premises and in staff. 

In view of the foregoing considerations, it was natural to 
suppose that the newly-formed amalgamations would show 
effort towards the study of local conditions and systematising 
representation in the South African market. H.M. Trade 
Commissioner has seen no direct evidence of such initiative. 
He says:— 

From the point of view of United Kingdom manufac- 
turers, practically none of the ground lost during the war 
has been regained during this first complete year after the 
armistice; still less has anything been done to show the 
advances made in manufacturing practice and products during 
the war. In many directions ground has been lost; and it 
may almost be surmised that if Germany had been able to 
compete, and if America had not been handicapped by ex- 
change rates, it would have been found difficult for the 
United Kingdom even to keep the leading place as a supplier 
of goods to South Africa.”’ 

As regards electrical plant and supplies, 
reporta received from public bodies all tend 
to indicate that there is still a shortage, 
and that plant on order for very long 
periods has not yet been delivered. Most of the leading 
municipalities are not only unable to give extended service in 
respect of electrical current, but are still, with difficulty, 
coping with existing demand with no reserve for emergencies. 
With regard to electrical goods, the market has been glutted 
with certain lines, such as lamps which were over-imported in 
1918 by speculators, but in most lines, such as heating and 
cooking apparatus, telephones, conduits, &c., supplies have 
been at times unprocurable at any price. One municipality 
reports finding it cheaper to use high pressure steam pipe 
than ordinary electrical steel conduit. 

Apart from the difficulty of getting delivery of machinery 
against old contracts, it has been found almost impossible 
during the year to place orders in the United Kingdom. In 
spite of the adverse rate of exchange, America has taken 
practically every important order for large plant owing to the 
apparent inability of British manufacturers to quote firm 
either for delivery or price. 

At the present time public bodies are faced with the choice 
between paying what seem prohibitive prices and turning 
down all schemes for extended activities. 

The total importation of electrical ma- 
chinerv and supplies for the year was 
£969,379 in value. Of this, 4430.000 went 
to the United States and £460.965 to the 
United Kingdom. It is disturbing to note 
that orders for insulated cable, far from being confined to the 
United Kingdom, went to America to the extent of 22 per 
cent., and that Japan took a further 9 per cent., valued at 
£24,000. Even so, the United Kingdom retained hold of this 
trade more effectively than in other branches of the electrical 
trade. The total values of the imports of electrical goods, 
other than cables, for the vear 1919 were as follows :— 

United States . £366,000 
United Kingdom S " 19,000 
Detailed comparison with previous vears is not possible, as 


Demand for 
Electrical Plant. 


Imports of 
Machinery 
and Supplies. 


it is only this year that the imports have been fully shown 


under detailed headings. The following figures indicate, never- 
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theless, the serious hold on this trade obtained by the United 


9 manufacturers in spite of adverse exchange rates in 


Per cent. ö Per cent. 
Batteries, primary and Motors Vus 805 ee 4T 
8600 E sus m Transformers is T: 


Heating and cooking ap- Machinery, other ... es OD 
paratus ... sec es. 58 Material, other  ... 


In machinery and engineers’ supplies (not electrical) again 
there is keen and increasing competition from the United 
States in many lines, such as boilers, traction engines, &c., 
in which previously the United Kingdom stood alone. The 
total importation of articles included in this group is £2,469,832 
and of this America contributed £1,071,914. 

The following are the main sub-heads, with the American 
percentage :— 


Per cent. : Per cent. 
Air compressors . . 60 Other manufacturing ma- 
Belting, leather e. 44 chinery ... 85 32 
Belting, other "" e. dt Mining (£405,000) e. DOT 
Battery cloth 5 —. 30 Printing T € 
Boilers us i . . 177  Pumps(Switze land. 24 per 
Cranes m ke ue oU cent.) ps . 28 
Lifts i Ma e. 30 Sawing... ER % DID 


Engines, traction and roller 80 Water boring eus TE 


Fire engines and appliances 45 Windmills ... 505 E. 
Oil engines... uae wee 54 Other aus iis ss 39 
Machine tools ees ^. 66 


The South African Association of British Manufacturers and 
their Agents was formed at a meeting held in Johannesburg 
in December, 1919, on the lines of the Australian Association, 
the value of which to British manufacturers has been tested 
and: proved during the past nine years. It is to be hoped 
that manufacturers will support this organisation, formed, as 
it is, solely to look after their interests, and depending for its 
utility largely on the voluntary efforts of their South African 
representatives. 

It is the intention of the Association ultimately to have 
branches in Johannesburg, Cape ‘Town, and probably Durban, 
working primarily through sections representative of each 
separate trade. 


STANDARDISATION IN GERMANY, 
By E. S. H. 


WirH the necessity for intensified production in Ger- 
many and the hopes that industry may at some future 
date recover the position attained before the war, 
German manufacturers have given a good deal of atten- 
tion during the lust few years to the question of stan- 
dardisation. 

Realising what had been accomplished in Great Bri- 
tain and America in the way of standardisation, manu- 
facturers, technical societies, and corporations decided 
that the time was ripe for similar endeavours in their 
country. The result was the formation of the German 
Industrial Standards Committee, which is constituted 
on very much the same lines as our own Engineering 
Standards Committee. There are numerous main com- 
mittees and sub-committees to deal with specific subjects, 
and the co-operation between certain engineering socie- 
ties and industrial firms is very close. 

Already over 200 draft specifications have been issued, 
these being mostly on the mechanical and building 
material'sides. Up to the present I have not seen any 
definite programme outlined for electrical work, but 
here also the need for intelligent standardisation is 
recognised, and no doubt a commencement will soon be 
—if it has not actually been—made. The need for stan- 
dardisation of voltages and frequencies in electrical 
plant has long been recognised, and many tentative 
schemes have been submitted with & view particularly 
to standardising frequency, both as regards central 
stations, in view of the proposed inter-linkage of water- 
power and steam stations, and consumers’ motors, &c. 

The Society of German Engineers is specially active 
iu the field of standardisation, and publishes an organ 
which is very largely given over to the publication of 
draft specifications and suggestions and to general 
matters bearing upon the question of standardisation. 

In the electrical field, standardisation is especiallv 
urged because of tlie possibility in the, future of 
the exchange of energy between Germany and neigh- 
bouring countries. 


y: 


MERCURY-VAPOUR TURBINES AND BOILERS. 


AS an engineer, William Le Roy Einmet, to whom in May 
last the Edison medal was awarded '“ for meritorious achieve- 
ments in electrical science, electrical engineering, or the elec- 
trical arts," represents a rare type of man. For 33 years, 
during which time he has taken out 105 patents covering 
electrical and kindred apparatus, he has worked eurnestly 
towards the mastery of the obstacles that lie between en- 
gineering theory and its practical application, and, moreover, 
he has shown originality, tenacity, and fearlessness in his 
work. ‘To the fact that he has never hesitated to depart 
from regular practice must be attributed a large measure of 
his success, and his present work upon the mercury-vapour 
boiler and turbine is an example which, according to the 
Electrical World, promises to revolutionise steam-driven elec- 
tric generating plant practice, and to result in economies 
bevond the most sanguine estimates. 

In his response, following the presentation of the Edison 
medal, Mr. Emmet recalled his early engineering experiences, 
and commented upon the problem of mercury-vapour turbines. 
He did not go into details, but stated that he was at present 
engaged upon the perfecting of a turbine of this type which 
had given highly etticient results. He said that the overall 
thermal efficiency of the mercury-vapour turbine equalled 
that of the Diesel engine, and, when the firing conditions 
were up to the standard of a large central-station boiler room, 
energy could be produced on the basis of 11,300 B.TH.U. of 
fuel consumed per KW.-hour. 

It has long been the aim of engineers to improve the 
efficiency of heat engines by increasing the temperature range 
through which they work. There are two ways of accom- 
plishing this desire; first, by lowering the temperature of the 
exhaust, and secondly, by raising the temperature of the 
supply. The former minimum is limited by the temperature 
of the available cooling water, while the latter maximum is 
limited by the temperature of combustion of the fuel and the 
properties of steam. Further, at reasonably high tempera- 
tures the pressure of steam becomes too great for convenient 
commercial use, because of the difficulties of mechanical con- 
struction. 

Many unsuccessful attempts were made to find substitutes 
for steam; the next suggestion was to use two substances in 
series. A liquid having a high boiling point was to be 
vaporised in a boiler, used in an engine or turbine, and 
condensed in a condenser which also acted as a boiler for a 
second liquid having a lower boiling point than that of the 
first. The second substance was to be used in an engine 
and condensed as usual. 'The proposition, however, involved 
new difficulties on account of the complicated apparatus 
necessary and the chemical properties of the various sub- 
stances proposed to be used. 

Contrary to popular opinion, Mr. Emmet was of the opinion 
that the scheme was a workable one, and six years ago he 
devised a binary-vapour apparatus which made use of mercury 
vapour and steam. The intervening time has been utilised 
to perfect various details, and on the occasion above referred 
to Mr. Emmet is reported by Power, from which the following 
information is abstracted, to have stated that commercial ap- 
plication was being made of the system, and he hoped that 
it would meet with commercial success in a very short time. 
Moreover, there 18 a persistent rumour that an Emmet mer- 
cury-vapour plant is being built for the Hartford (Conn.) 
Electric Light Co., which was the company that installed 
the first steam turbine in the U.S.A. for electric power 
generation. 

It is claimed that Mr. Emmet’s apparatus cuts down, bv 
a very appreciable amount, the loss of available heat, which 
results from the big temperature drop from the furnace to the 
water in the ordinary boiler. In other words, it increases the 
amount of heat that may be transformed into power and 
decreases the amount that must be thrown away in the 
condenser cooling water. Thus, the energy per unit of fuel 
in the central station will be greater. In the industrial plant 
using exhaust steam for heating or steam at any pressure 
for processes, power may be taken out from that part of 
the temperature range which has been unavailable. 

Mercury boils and condenses exactly like water except that 
its density is much greater and its boiling temperature much 
higher. At atmospheric pressure mercury boils at 677 deg. F., 
and condenses in a Win., vacuum at 455 deg. F. The cor- 
responding temperatures for water would be 212 deg. F. and 
101 deg. F. respectively. Briefly, Mr. Emmet's scheme is as 
follows: Mercury is boiled in a boiler similar in principle 
to, but differing greatly in detail from. an ordinary steam 
boiler, and the mercury vapour produced 1s used to run a 
turbine. The exhaust from the mercury turbine is condensed 
in a form of surface condenser, which is also a boiler. The 
heat given out by the condensing mercury vapour evaporates 
the cooling water, and this steam may be used to drive another 
turbine or for any other purpose. The chief difficulties seem 
to be the large amount of mercury needed and the danger of 
leaks, as mercury vapour is very poisonous. 

Fur 1 represents diagrammatically the elements of Mr. 
Enunets apparatus. The products of combustion from the 
furnace pass upward through part of the tubes which form 
the heating surface of the mercury boiler, and then forward 
among the remainder. These tubes are connected to the 
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lower mercury chest, which might be called the mud drum 
in a steam boiler, and to the mercury header corresponding 
to the steam. drum in an ordinary boiler above. ercury 
vapour at about 10 lb. gauge pressure is collected in the 
header and passes through the pipe shown to the mercury 
turbine. Owing to the high density and low spouting velocity 
ef. the mercury vapour the turbine may be a single-stage 
machine, of reasonably low speed, and may have short buckets. 
The wheel may be placed inside the mercury condenser for 
a Pa | 

e mercury condenser. consists of a tank, as shown, sup- 
porting another tank marked ''steam drum." A number of 
straight. tubes extend from the bottom of the steam drum 
down into the condenser. The exhaust from the mercury 
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turbine is condensed on the surface of these tubes, and as 
the boiling point of tha mercury at 28 in. vacuum is 455 
deg. F., steam may be generated inside the tubes.  Circula- 
tion in the tubes is provided by smaller tubes inside them, 
leading from. the steam. drum, which corresponds to the 
upper drum of a water-tube boiler. The steam that is generated 
in this. condenser-boiler is led through the pipes marked “ to 
superheater.'" through the superheater, and finally through 
the steam main to wherever the steam is to be used. The 
steam condensate, whether from a steam turbine or engine, 
heating-system, or manufacturing process, is returned to the 
condensed steam receiver. From here it is pumped to a 
feed-water heater, which is really an economiser. The feed- 
water heater is shown in the illustration directly. below the 
mercury condenser. From here the water returns to the 
steam boiler, . thus completing its cycle. 

The mercury. condensate is drained from the bottom of the 
‘mercury condenser. to the lower mercury header and thence 
to the mercury boiler. .The high density of mercury renders 
a feed pump unnecessary, as by setting the condenser above 
the boiler the latter can be fed by gravity. | 
The foregoing covers the general principle of the apparatus, 
bnt certain .réfinemenfs, seem. necessary for its practical ap- 
plication. 3 

The quantity of mercury that would be required if an 
ordinary -steam-tyne boiler were. used would make the cost 
prohibitive. For this reasou a- special type of boiler had to 
e designed to give a maximum heating surface and at the 
"ame time require. a, minimum amount of mercury. The 
designs for the boiler proper called for the use of. flattened 
tubes for the elements of the boiler. This shape of cross- 


section given much more heating surface with less volume of 
liquid than a circular tube would give. Experiments are 
now going on to determine the necessary proportions of such 
elements to provide for proper liquid circulation and release 
of vapour. 

The question of preventing leaks was a serious one. The 
mercury parts of the outfit are run at low pressure so that 
there is a minimum tendency to leakage, and means are 
provided to condense and save all mercury which leaks from 
Joints. The diaphragm valve, shown on the mercury-vapour 
pipe near the mercury turbine, is simply a safety relief valve, 
and instead of discharging into the open air, discharges 
into the mercury condenser. 

The temperature of the mercury in the boiler is so high 

that the temperature of the flue gases 
leaving the tubes would be much too 
high for economical operation if they passed 
directly to the stack. To avoid such losses 
the flue gases, after leaving the tubes of the 
boiler, pass over a mercury pre-heater (not 
shown in the illustration), then over the 
steam superheater, and finally over the 
feed-water heater or economiser, and then 
to the stack. In this way the temperature 
of the gases entering the stack can be made 
as low or even lower than would be possible 
with a steam-boiler plant of the ordinary 
type. 
A steam turbine is not an essential part 
of this device; the intention is to afford a 
substitute for the existing boiler. The 
steam may be used as it now is for any 
desired pu*^5se. The mercury acts as a 
conveyor oí heat from the furnace to the 
steam, and incidentally delivers a certain 
amount of power as a by-product. A large 
part of the power generated in the mercury 
turbine is net gain, as it comes in part from 
heat that would otherwise be rendered 
unavailable by the great drop in tempera- 
ture between the furnace gases and the 
steam. 

Another advantage of this process is that 
the interior of that part of the boiler ex- 
posed to the fire is always perfectly clean. 
Also the boiler in which steam is generated 
is subject to no large temperature differ- 
ences. 

Mr. Emmet claims that by the addition of 
this device to a modern power station, with 
an increase of 15 per cent. in the amount of 
fuel used, the same amount of steam can be 
supplied to the steam turbine as under pre- 
sent conditions, and the mercury turbine 
will generate power equal to about 66 per 
cent. of the power generated by the steam 
turbine. This results in a gain in station capacity of approxi- 
mately 66 cent. with an increase of only 15 per cent. in the 
amount of fuel gi enn: s ; 

The experimen se Sig was in operation for a short 
time last summer with over 1,000 Kw. load on the mercury 
turbine, and its operation showed that the economies predicted 
were fully realised. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Corre should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Domestic Supply Pressure and Wiring. 


With reference to the letter from Mr. E. Ellis in your issue 
of October 8th, it appears to me to be hardly necessary, in 
most cases, to run C. T. S. cable for house wiring in steel 
tubing, where it is buried in plaster, in order to protect it 
from nails. Switches are generally near the corners of rooms, 
and if the vertical run to a switch be run in the extreme 
corner, the risk of a nail being driven into it is negligible, 
since no one hangs pictures in the very corners of rooms. 
Other runs which have to be buried under plaster, to brackets, 
for instance, can often be run in corners of chimney-breasts, 
for instance. Cab-tire sheathing resists chemical or electro- 
lytic action when buried in plaster far better than steel tubing, 
which often becomes more or less rusted or corroded, and 
then can no longer be relied upon as a protection to the 
wires against nails or other damage. Even when new, OJ. 
steel tubing dÓes not invariably resist nails, especially if the 
joint is outwards. If the use of steel tubing can be avoided, 
not only is the cost of the tubing saved, but chasing of the 
brickwork is avoided. 

When running under flóors, across the joists, it is better to 
bore through the centres of the joists with a short auger, 
rather than notch the top of the joists. By this method the 
wire is kept out of the way of nails; trouble is sometimes 
caused by nails in floors being driven through steel tubes, 
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which have to be laid across the tops of the joists. It may 
be said, therefore, that C.T.S. cable, if properly run, is even 
better protected against nails than steel tubing; it is more 
out of the way of gas and water pipes, which are invariably 
laid across the tops of the joists; it gives better protection 
against damp, and against chemical and electrolytic corrosion, 
and is less likely to cause trouble or fire by earthing on to 
gas pipes. 

The labour is not much increased by boring the joists instead 
of notching them; it may even be less in cases where wiring 
is done, in new houses, after the floors have been laid but 
before the ceilings below have been lathed. ‘The joists are 
commonly bored in running electric bell wires, when this is 
done in the cheapest possible fashion. There is the incidental 
advantage that the joists are weakened less. 

The method mentioned by Mr. Ellis of looping the twin 
cable from the supply into the lamp points, and running twin 
cables from these to the switches, is very often a convenient 
and economical one. The use of porcelain connectors can, 
however, be saved by using three-terminal ceiling-roses, one 
terminal being used to connect the switch-wire to the live 
main; where the point is controlled by two switches a four- 
terminal ceiling-rose i8 required, and these, as well as three- 
terminal roses, are commercial articles. In some cases, where 
the switches of several rooms are close together, as on a 
landing, it saves cable to loop the live twin from the supply 
into the switch-points, running a twin from each of these 
to its lamp. Porcelain connectors under the switch-pattrasses 
then have to be used, since switches are not made with extra 
looping terminals, nor would such an arrangement be alto- 
gether desirable. 

But why not use single C.T.S. cables for concealed work? 
They cost a little more than half the price of twin, but a 
good deal of cable can usually be saved by looping one live 
wire into the lamp-points and the other live wire into the 
switch-points, in the usual wav. 

G. C. Allingham. 


London. 
October 18th, 1920. 


Electric Welding. 


With reference to the letter of Mr. J. W. Beswick on the 
above subject in your issue of October 8th, I have certainly 
no desire to mislead your readers. The statement that a 
differentially-wound compound generator must have its shunt 
winding separately excited is in my own experience quite 
correct. The fact is apparently found necessary by other 
makers and investigators who all use a separate exciter for the 
shunt winding, or, in the case of a D.C. motor-generator, use 
the motor current for the same purpose. One of the largest 
makers of single-arc reverse compound machines, the Lincoln 
Co., of America, always employs separate excitation, and I 
could name others. The machine Mr. Beswick refers to would 
be of extreme interest to others besides myself who have 
experimented in this direction. I am sorry he withholds 
technical particulars, and I hope he will change his mind on 
this point. I am quite open to be convinced in the matter, 
and would be the first to tender congratulations to the de- 
signer. Until that time, however, I fear I must adhere to my 
original statement. 

H. Bevan Swift. 


London. 
October 11th, 1990. 


Single-phase Meters on Three-phase Systems. 


I am grateful to Mr. Thomas A. Robertson for his reply to 
my inquiry under the above heading, and wish to thank him 


for it. 
Stop Watch. 
October 11th, 1920. 


Power Factor. 


Mr. C. H. Harvey’s reply to my criticism of his former 
letter on the subject of power factor calls aloud for comment. 

There is n no other problem met with on the prac- 
tical side of electricity supply, on which so much misunder— 
standing exists, as on that of power factor. Believing as I 
do that criticism and discussion tend towards elucidation, I 
trust I may not be thought to be prompted by a carping 
spirit in the remarks which follow. 

It is to be regretted that many of Mr. Harvey's statements 
leave much to be desired on the score of clarity; notably so 
where he says: The term wattless current is in order when 
speaking of R.M.S. values, &c.,“ in the earlier part of his 
letter. With the best will in the world, I am quite unable 
to make anything of this, except on one hypothesis, which, 
however, I hesitate to accept. 

. Mr. Harvey goes on to point out that I do not show any 
tnerease of current due to the low rr. A study of several 
series of curves, such as I advocated, will show that apparatus 
working at a low P.F. requires a larger current than that of 
higher p.r. for the same power. To sav. however, as he 
does, that: The plant as it works at lower pp 


rx oes 
eive rise to an extra current " js, to put it mildly, absurd, 


I should like to say, in passing, that the method I gave 
of showing the effect of lagging or leading currents was not 
intended to be thought original, it being given, as Mr. 
Harvey says, in text-books, although I omitted to say so. 

Going on to the case of the condenser next mentioned, we 
'" add to our condenser circuit across the same supply, but 
by separate leads, a resistance. Now,” he says, bind the 
leads together " (whatever that may mean) ''so that the 
resistance 18 across the condenser with common supply," that 
is, I take it, in parallel. But were they not in parallel before? 

Such a statement of conditions forces me to one of two 
conclusions: Either, in attempting to understand this, I 
have become like Mr. Harvey's two currents ‘‘in some way 
mixed; or else his own ideas concerning arrangements of 
circuits were in that state when writing. 

Considering, however, the case of a pure capacity and a 
pure resistance in parallel, each branch would carry its own 
current, these currents combining in the common leads to 
form a resultant current, which resultant may be resolved, 
as a mathematical exercise, into as many components as we 
please, all differing in phase; provided we give each one its 
proper value. 

In this case, however, we are only concerned with two 
components; one in phase with the E.M.F., and the other 
leading the k. M. F. by 90 deg., to accord with accepted theory. 

This, let me say again, does not imply the existence of two 
currents in the common leads to correspond to these com- 
ponents, any more than the resolution of the resultant into, 
say, six components would imply the existence of that number 
of currents. . 

Furthermore, in a circuit containing resistance, inductance 
and capacity, but with p.r. less than unity, our wattless com- 
ponent may be still further resolved into two, one lagging and 
one leading the E. u. F. by 90 deg. 

To go a step further, in such a circuit, but where the in- 
ductive reactance equals the capacity reactance, giving unity 
P.F., these last two wattless components exactly neutralise 
each other. | 

Would Mr. Harvey have us believe that they nevertheless 
still exist as separate or extra currents in the resultant? 

Unconsciously, perhaps, he puts the whole case in a nutshell 

when he says: A wattless current can exist as much as a 
wattless component." Exactly! Neither exists as a physical 
fact, ‘‘ wattless component being a very useful convention, 
and ''wattless current a very mischievous abbreviation— 
perhaps it would be more correct to say corruption —0f 
the former term. I say mischievous, because it seems to be 
a common stumbling-block in the way of a correct under- 
standing of the difference between real and apparent 
power. 
An idea which has fairly wide credence seems to be that 
of the current shown on an ammeter so much is power current, 
while the remainder is '' wattless current," the proportions 
being determined by the P.F. 

One other point I should like to call attention to, as it 
illustrates a very widely-spread misconception. Mr. Harvey 
speaks, in the latter part of his letter, of the current surging 
back on the generator during one-half of the cycle, and 
coming from " the generator during the other half. 

Does he not realise that the sum of the currents entering 
or leaving any electrical apparatus, whether c.c. or A.C., is 
zero at any instant? In other words, as much current is 
coming in ” as is going out" at any time, and to speak 
in the way he does argues a lack of grasp of the fundamentala 
which must militate strongly against his chances of attaining 
a true understanding of this difficult subject. 


E. Freeman Smith. 
Dunfermline. 
October 15th, 1990. 


Joint Industrial Councils. 


If I am not too late for the fair," I should like to make 
one or two comments on the leading article which appeared 
in your issue of the 8th on the above subject, especially in 
its relation to the editorial paragraph relating to '' Specialism 
on Labour Questions." I should like to endorse the views 
expressed in a later paragraph against the suggested ''speci- 
alists on labour questions. Mr. Madgen suggests, I under- 
stand, that special officials should be employed to deal with 
labour questions and to sit on the employers! side of the 
Industrial Councils. With all deference to Mr. Madgen, I 
would suggest that in making this suggestion he has not fully 
considered the point in its relation to the spirit of the Councils. 
I agree with the Evectrican Review that such a proposal ia 
in essence directly opposed to the fundamental principles 
underlying the whole system of Whitleyism. The unions 
on the Councils deal directly with the employers, and not 
through specialists,“ and this practice must continue. It 
is indeed the building-up of mutual confidence through per- 
sonal relationship (that is, meeting one another face to face), 
which is the first of the purposes of the Councils. Tf thir 
fails, or is abjured by the employers’ side, the Councils are 
only a waste of time. We had much better meet in the in- 
dustrial courts on formal arbitration lines, or put the strike 
weapon into operation. 

May I explain our own special point of view? In consenting 
to form these Industrial Councils, we did so because we con. 
sidered that they were quite a logical consequent on the prin- 
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ciples on which our unions themselves exist. Our unions 
were formed to do away with selfish industrial individualism. 
We stand for the principle which in every department of life 
is becoming more and more widely recognised every day, 
namely, that '' no one lives to himself alone, that the good 
of the individual is, in the last resort, bound up with the 
good of the whole body. l 

We are literally a union, a body whose foundation is 
common interests, and the union exists as much to protect 
the whole against any selfish individualism of its members 
(as in the case of a man underbidding his fellows in the 
labour market) as it does to protect its members against 
unfair treatment by employers. This is its negative side. Its 
positive side is to further the interests of the industry it is 
related to, as a whole. The more prosperous the industry the 
better for everyone. I am of the opinion that the precepts 
of Whitleyism have gone further than their founder imagined 
or intended. It has given to the trade unions concerned a 
very large portion of the control of industry to which they 
(or, at any rate, the Electrical Trades Union) aspire.  Pro- 
gressively, therefore, the next step is naturally some kind 
of union of the trade unions with the employers unions to 
work for the common good. ‘This is, of course, at present 
an ideal only, but this is where the Industrial Councils come 
in. 'They are the first experimental steps in the evolution 
of some more organic co-operation. The work already done 
in this direction is, as shown in your admirable leading 
article, not without fruit and promise. But while we, follow- 
ing our principle of co-operation and union, are willing to go 
forward on the lines of the Industrial Council, we have no 
use for meetings with specialists who simply come to us 
with briefs from employers in the background." The 
men who sit on the opposite side of the table on the two 
District Councils, of which I happen to be the secretary of the 
trade unions, are specialists.“ but certainly not of the type 
suggested by Mr. Madgen. They are specialists of the 
industry, as are the representatives of the E.T.U., and both 
sides look at the subjects under review from the standpoint 
of the industry, and not from the purely legal standpoint. 

f I may put it bluntly, if any man *‘ employs other men, 
he cannot get out of a personal responsibility with regard to 
the welfare of such men. The time has passed when in any 
reputable industry he can limit his interest in his business 
simply to the profit in cash he gets out of it. As an employer, 
by that very act, he makes a sociological problem, and as 
an employer, therefore, he has got personally to help towards 
the solution—he must make time for it, and in the electrical 
industry he cannot do this better, at present, than by way of 
attending an Industrial Council. 

In conclusion, I am of the opinion that the value of the 
District Councils depends upon their decisions being loyally 
carried out by the undertakings concerned. Moral pressure 
has had to be used several times recently, and not always 
with success. and the only thing left is for the trade unions 
to take trade union action.  Therein lies the danger to 
Whitleyism: A case in point: Epsom Urban Council has 
refused to carry out a recommendation of No. 10 Council 
in respect of wages. A deputation from my Committee (Lon- 
don District, E.T.U.) also failed to obtain redress, and now 
there is nothing left but to withdraw our members. But the 
Epsom undertaking could very easily get '' blackleg " labour 
sufficient to carry on, and the Electrical Trades Union could 
not stand by helplessly and see its Epsom members starved 
out, and would have to call upon all the members emploved 
by undertakings in No. 10 Area Council to come to the assist- 
ance of the Epsom men. One wonders what the REVIEW 
would say then. Believe mé, Mr. Editor, the Electrical Trades 
Union is more often sinned against than sinning. 


W. J. Webb, 
London District Secretary of the E.T.U. 
Secretary, Trade Union Side, Nos. 9 and 10 
District Councils, for the Electricity Supply 
London. Industry. 


October 18th, 1920. 


[We have supported the. Electrical Trades Union before, 
and we will support it again, when it is fighting for the due 


observance of the award of an Industrial Council, or anv other ~ 


(to our mind) legitimate object. We oppose it only when we 
believe its aims to lack that quality. We are pleased to find 
ourselves at one with Mr. Webb in respect of the whole of 
his letter.—Eps. Erec. Rev.] 
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Credit and Prices. 


My attention has just been drawn to the comments on 
this subject which you reproduced on page 433 of your issue 
of October lst from the City Editor's notes in the Times. 

As this newspaper did not publish the correspondence upon 
which its City Editor commented, it mav be of some in- 
terest to those of your readers who have perused your notice 
to read the letters to which the City Editor of the Times 
so courteously replied. 

have sat upon Labour Councils, and the complaint haa 
always been that it is this section of the community that 
bears the brunt in such times as these. If sudden deflation 
brings about extensive unemp',yment it will. in my opinion, 
take a clever economist to induce labour to sit quietly and 
listen to a lecture proving that empty stomachs are necessary 


— s 


to reduce the cost of living. It is for these reasons that, 
in the solution of this problem, I advocate a measure of fore- 
thought, which I hope may serve to spare us from fruitless 


regrets when it may be too late. 
Edward Berkeley. 


* London. 
October 16th, 1920. 
September 91st, 1990. 


The Editor of The Times, Printing House Square, Qn. Victoria Street, S. W. I. 


Six, —I have read with interest your leading article of yesterday morning 
in regard to the outlook of prices, but regret*l do not share some of the 
views expressed by the writer. 1 do not believe that the business community 
as a whole considers that bankers deliberately refrain from extending credits. 
On the contrary, it has appreciated the etforts which have been made by those 
responsible for our large banking institutions in the way of assisting the re- 
equipment of factories and in the re-establishment of industries upon a peace- 
time basis, It quite understands that bankers’ efforts in this direction are, 
of necessity, limited by the resources at their disposal. If it has become 
fashionable to blame bankers for the reaction in trade, the fashion cannot be 
attributed to misconceptions on the part of the public such as those alleged. 
The reason for it must be sought elsewhere. 

When the Armistice was declared, many long and able speeches were made 
bv chairmen and directors of our 1 Joint Stock Banks, and they are 
fresh in the minds of business people. They expressed optimism in regard 
to the prospects of industry, and promised that when the time came the 
necessary credits would be forthcoming. Reports of these speeches appeared 
in almost every paper in the country, and commercial and industrial centres 
were eoothed into a sense of false security, and enthused into somewhat pre- 
mature optimism. Manufacturers, resting upon the assurances that they 
would receive from their bankers the financial support and credit they desired, 
produced what they were told was necessary for the world’s welfare. The 
sudden withdrawals of cfedits which had been extended to them, the demands 
made by the Government for the payment of excess profits duty, and the 
delays in deliveries of raw materials due to industrial strikes throughout the 
country have left producers in a state of uncertainty as to what is going 
to happen next. Business men are sitting on the fence; meantime, prices are 
rising higher and higher. 

How are restrictions of credit going to reduce prices? Before the war the 
world required a certain amount of produce; to-day the requirements are 
certainly not diminished; meantime, its stocks have been depleted. To replace 
stocks costs double or treble what it did in pre-war days. It. therefore, credit 
is not going to be extended to meet this enhanced cost, it will result in a 
preater shortage of the necessities which the world demands. Certainly the 
withdrawal of promised credits, if there was no demand, would tend to 
bring down prices, but there is a demand, in view of which the cure pro- 
posed is worse than the disease, 

If the coming winter brings extensive unemployment, the general interests 
of the country are likely to be menaced by something far worse than the 
inflation of currency about which we hear so much to-day. 


Yours faithfully, 
EDWARD BERKELEY. 


September 94th, 1920. 


Sik.—Permit me to preface these few remarks with my expressions of sincere: 
appreciation of your courtesy in having replied to my letter of the 21st inst., 
through the medium of your City Notes," which appeared in your issue of 
yesterday under the heading of Credit and Prices." I am afraid, however, 
that your answers do not yet convince me, for the following reasons. 

Compulsory liquidation of unsold goods, though it may temporarily provide 
the holder of commodities with working capital, almost invariably results in a 
loss to the holder and diminishes his productive and earning capacity. To 
this loss in productive capacity the producer must add the loss occasioned by 
the withdrawal of the credit facilities hitherto enjoyed by him. For these 
reasons 1 am of opinion that a sudden restriction él credit, when the world's 
stocks are depleted. by nearly five years of war, must necessarily mean a 
restriction of productive power. Further, restriction of credit would not neces- 
sarily compel liquidation of stocks, it would far more likely result in the 
transfer of stocks from weaker to stronger holders and ultimately result in 
the consumers paying higher instead of lower prices. 

As regards your final remarks, 1 am entirely in agreement with you that 
the price of an article is determined ultimately by what the buyer is pre- 
pared to give for it, and the other factors (such as the cost of production) 
have to adjust themselves to that price, but this point is hardly material to 
our argument. 

l have no desire whatever to '' administer a fresh dose of inflation to the 
economic patient " if it can be avoided. If it is contemplated to bring 
" pressure on prices via unemployment " the dose will still have to be 
administered whether we like it or not, for it seems to me that Government 
subsidies and unemployment doles cannot, any more than extra production, 
be obtained without temporary inflation of the currency. . 

Aggravation of inflation is probably inseparable from heavy production, and 
the latter, in my view, is the only real cure for the economic patient of to-day. 

Those who can continue to pay high prices are the minority. The majority 
of buyers are necessarily the actual workers or producers. If, due to un- 
cmployment, they find themselves unable to remain purchasers, they must 
either accept doles, or become thieves, or go without. I hold, therefore, that 
since we must have a certain amount of inflation, whichever way it is pro- 
duced, either by Government borrowing or by extra production, I would choose 
the lesser of two evils as the safer and cheaper physic for my economic 
patient. A devil-take-the-hindermost policy is dangerous. 


Yours faithfully, 
EDWARD BERKELEY. 


ES 


Electric Vehicles in India.—After travelling to Shillong 
from Ganhati by motor car, one is disposed to regret, says 
Indian Engineering, that the railways to both Simla and 
Darjeeling were permitted to interfere to such an extent with 
the cart roads to those hill stations from the plains. Simla 
has apparently established a strong and abiding faith in the 
advantages of electricity for lighting, heating, cooking, and 
power generally. But there is to be very much more progress 
in the near future. Mr. F. L. Milne, the municipal electrical 
engineer, took leave home last year, and was deputed while 
on leave to go into the question of adapting electric vehicles to 
conditions of running on the Simla roads. He gave & good 
deal of time to the study of the subject, and on his return 
made his recommendations to the Simla municipality. As a 
result the municipality has now decided to order the chassis 
of a one-ton electric lorry which will be equipped with a 
bus body suited for carrying about 12 passengers, to be run 
between Simla and Mashobra as an experiment. Should the 
venture prove a success, as anticipated, electric vehicles 
for running in and about Simla will be introduced on a con- 
siderable scale. Some years ago Mr. Milne was working on 
a scheme for introducing electrically-driven rickshaws into 
Simlg, and the scheme might have matured but for the war, 


THe president of the Institution of Fost Office Electrical En- 
gineers, Sir W. Noble, M.I.E.E., engineer-n-chief to the 
British. Post Office, addressing the London Centre of the 
Institution last week gave some impressions of his 33 days’ 
visit to America in 1919. . 
Sir William said, inter alia: We had, prior to our arrival, 
arranged meetings with the engineers of the A.T. and T., 
Western Electric, Automatic Electric, and the Western Union 
Telegraph Companies. We visited exchanges, telegraph offices, 
research laboratories, and factories, besides attending con- 
ferences, and meeting U.S. Post Office officers to obtain in- 
formation on the subject of Government control of the tele- 
aphs and telephones during the war period. The marked 
evelopments in telegraph and telephone engineering especi- 
ally appealed to us. While development in these matters was 
practically at a standstill jn this country during the war 
period, American. engineers were preparing plans to apply 
the most up-to-date improvements throughout their system, 
and to replace their exchange plant in all the large citiés 
by the automatic system. ; 

One feature of their organisation, which impressed us most 
at the outset, was their unique and extensive provision for 
research in all branches of telegraph and telephone science, 
and there is no doubt that America's foreinost position 18 
largely attributable to “the generous policy which has been 
followed in. this matter. | a. 


The general introduction of automatic exchange yore 


is probably the main feature in their scheme of progress, an 
we gave special attention to this matter, discussing it with 
telephone experts at all the cities we visited, and finding a 
ractically unanimous opinion that full automatic working 
is the only certain method of ensuring the quality of service 
now demanded by the public. One group of experts only 
were dissentients, and whilst they were as keen on replacing 
the present method of manual exchange operating, they held 
the view that the subscriber should not be trusted with the 
dial, and that the best method was one based on semi-auto- 
matic principles. The auto-manual service at Lima, Ohio, is 
undoubtedly the best which came under notice; the opinion 
is held, however, that the rapid service is attributable to the 
absence of metering and junction working, due to the tariff 
being entirely a flat rate one, with 99 per cent. of local 
traffic. These conditions are also those which would probably 
ensure stil greater efficiency with a full automatic system. 

During the inquiry into automatic working, it was found 
that the Western Electric Co. had designed its panel sys- 
tem to operate with a dial having the impulse scheme similar 
to that of the A.T.M. Co.'s system in this country. As all the 
existing exchanges in America are of the latter type (Strow- 
ger) this uniformity will simplify the arrangements for 
dialing where different types of full automatic are in use. 
This will probably be most beneficial in connection with 
dialing distant automatic exchanges from '' Toll boards. 

In this country there are at present three types of dials, 
each with a different scheme of impulses, viz., A.T.M. Co., 
Siemens, and Western Electric Co.'s rotary. It has now been 
decided that all systems supplied for use in Great Britain 
shall in future be designed to operate from a dial with an 
average speed of ten impulses per second, the break portion 
of each impulse being within the limits of 60 per cent. to 66 
per cent. of the complete impulse. This will accord with thé 
standard adopted in America, and is similar to the arrange- 
ments in use in this country at all exchanges constructed by 
the Automatic Telephone Manufacturing Co. 

Before the visit to America, the existence of the Western 
Electric Co.'s automatic system at its three semi-automatic 
exchanges in Newark, New Jersey, was known to the De- 
partment's engineers, but it was understood that its opera- 
tion had not been altogether satisfactory. The investigations 
made last November proved that the defects which existed 
on the original panel equipments in Newark had been 
remedied by improvements in design, and that the American 
Telephone & Telegraph Co. was not only convinced that full 
automatic working was the most economical method of effect- 
ing telephone communication in large cities, but was satisfied 
that the advantages of the '' Panel" type were sufficiently 
outstanding to merit its use entirely in large multi-office 
areas, such as New York and Chicago, the conditions of which 
may be said to correspond with those at London, Liverpool, 
Manchester, Glasgow, and Birmingham. 

. The impression obtained from the investigations made of the 
panel equipment, and the facilities available, were so favour- 
able that I managed to persuade the American Telephone and 
Telegraph Co. to give me the option of purchasing a 3.500-line 
equipment of the“ Panel " tyne, so as to enable British Post 
Office engineers to be in a position to cet down to the details 
of the panel equipment simultaneously with the telephone 
engineers in America, thus preventing this country from 
lagcing hehind in actual experience as regards latest practice, 
and arrangements have now been completed to introduce it 
in Tandan. G.P.O. South, where it will form the nucleus of 
a 19.00-line exchange. 

Telephone experts are unanimous in their opinion that 
the panel system is the only one which is capable of fulfilling 
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‘TELEPHONE ENGINEERING IN THE USA. 4. 


the many requirements of a large telephone area, especially 
during the stage of transition. . jupe ee 

The estimated total number of telephone stations owned by 
the Associated Bell Companies of America on September 30th, 
1919, was 7,201,757, and 3,790,568 additional stations, owned 
and operated by other companies, are also connected with 
the Bell system for toll service. There are besides in the 
United States 1,012,000 stations owned by various independent 
companies not connected with the Bell system. The grand 
total for the whole country at the date mentioned was thus 
12,004,325, representing an average of one telephone to about 
len persons. A 

The long-distance system is at a high level of efficiency both 
with regard to rapidity of service and quality of transmission. 
The distances between the commercial centres of the United 
States make an eflicient long-distance service relatively. of 
1 importance than in Great Britain. For instance, New 

ork and Chicago, the two principal cities, are nearly 1,000 
miles apart; correspondence. by post is, therefore, relatively 
slow, and consequently a rapid means of communication 
afforded by an etticient telephone service is well patronised 
by the business community. ‘As a matter of fact, the delay on 
calls between New York and Chicago is rarely in excess of 
20 minutes. The transmission is generally excellent, and the 
average equivalent of New York-Chicago lines is about 10 
miles of standard cable between test boards. 

One of the most notable features of the long-distance system 
is the New York-San Francisco service, which is provided 
by means of three circuits. These cities are 3,400 miles apart, 
yet speech over the telephone lines is comparatively easy. 
The line conductors are No. 8 B. & S. gauge, hard-drawn 
copper. Each weighs 435 lb. to the mile, making the total 
weight of copper in the line 2,960 tons. Each of the tbree 
circuits (two physical and one phantom) is loaded, and is 
worked through six repeater stations. - 

A Post Otħce engineer, visiting the States for the first 
time, cannot help marking the general absence of trees along 
telephone routes. The poles are generally untreated timber 
and creosoted poles are. conspicuous by their absence. Arms 
are very long and carry ten wires, the spacing between wires 
and between arms being wider than in our practice. Neither 
the poles nor the arms are earth-wired. Glass insulators are 
used almost exclusively; porcelain insulators are, however, 
used in some sections of the trans-continental line. But per- 
haps the most remarkable feature is the extensive use of 
aerial cables, not only for local services, but for long-distance 
services. Aerial cables are frequently used in America in 
circumstances under which underground cables only would 
be permissible in this country. 

Even the main trunk cable between New York and Chicago 
is erected on pole lines throughout, except in some shart 
sections through cities. The loading coils for aerial cables 
are generally suspended on the poles by a steel crane con- 
struction. American engineers claim that aerial cable con- 
struction for main lines is cheaper in first cost and more 
stable in maintenance than underground cables. Our ex- 
perience in this country, on the other hand, is exactly the 
reverse. Electrolysis is a serious source of trouble with under- 
ground cables in America, and aerial cables are not entirely 
free from risk of damage from that source. Owing to the 
frequent occurrence of high voltage power lines paralleling 
telephone lines special measures for protecting the latter from 
dangerous induced voltages are nécessary. Joint ‘use of pole 
lines for telephone, electric lighting, power distribution, and 
even tramway trolley wires, is quite common practice. 

Some reference must be made to the extensive underground 
cable system of the Associated Bell Companies. In the larger 
cities, the central exchange area distribution is entirely under- 
ground, and in New York and Chicago, for example, the 
cable plant dwarfs even the present cabling of London, New 
York is connected on the south with Philadelphia and Wash- 
ington by an underground trunk cable route, and similarly 
with Boston on the north; the total length of the route from 
Washington to Boston is nearly 500 miles, and a multiple 
duct is laid throughout. American methods of underground 
cable route construction differ in some details from British 
practice, and appear to be more costly. In jointing the cables 
no provision is made for desiccation either during construction 
or in maintenance, and the same practice is followed in aerial 
cable work. The present standard of insulation for main 
cables is 500 megohms per mile, which is remarkably lower 
than the British standard of 10.000 megohms. .  . . 

In the loading of cables American practice is almost iden- 
tical with our own. The loading coil with the iron wire 
core has been entirely superseded by the coil with a '' solid °’ 
core. "This solid core is built up of disks of hvdraulically 
compressed iron dust, and its outstanding advantage as com- 
pared with the iron wire core is its electrical stability. . Tt 
cannot be permanently magnetised, and its permeabilitv is 
not affected by excessive currents from ringing’ machines, 
testing batteries, telegraph signals, &c. l ae 

The loading coils now being installed in the London-Man- 
chester trunk cable have cores of this type which will be 
the standard for the future. The success of the long-distance 
service in the United States has been very largely due to the 
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extensive use of loading. coils; but the New York-San Fran- 
cisco service and long- istance service generally on the light 
gauge cable routes has been made possible only by the de- 
velopment of the telephone repeater. This development has 
become almost revolutionary since the introduction of the 
three-electrode thermionic valve. 

The address was illustrated with a number of omens 
and lantern sides 


LEGAL. 


STOBIE v. NEWOASTLE-ON-TYNE ELECTRIC SurPLY Co. 


Tae action brought by Mr. Victor Stobie, carrying on business 
as the Stobie Steel Co. at Dunston-on -Tyne, against the 
Newcastle-on-Tyne Electric Supply Co., was mentioned on 
Tuesday, October 12th, the opening day of the current legal 
term, to Mr. Justice Feterson in the Chancery Division. 

The action came before the court on an application made 
by Mr. Tomlin, K.C., appearing for the Electric Supply Co. 
with regard to the taking of an account directed by a judg- 
ment of his Lordship in April of last year, in relation to profits 
made by Mr. Stobie in his business. His Lordship, in his 
judgment, had held that under certain agreements the Electric 
Supply Co. was entitled to a share of the profits in question. 

The arguments of counsel and the evidence of witnesses oc- 
cupied the court during June 9th, 10th, and llth last, when 
the case was adjourned until the l4th of that month; but 
on the 15th a further postponement was granted on the ap- 
plication of Mr: Tomlin, with a view to a settlement, and 
the case stood out of the list. 

Counsel now stated that the settlement had not Aet Deen 
arrived at, and the parties were desirous that there should 
be a further adjournment with a view to arranging certain 
matters in` dispute. 

ine di Lordship assented, and the case stood further adjourned 
gine die. 


A Discount DisPUTE. 


In the City of London Court, on Tuesday, before Mr. Regis- 
trar Wild, a claim was made by Mr. George Braulik, ex- 
p of electrical supplies, 8, Lambeth Hill, Queen Victoria 

treet, E.O., for £1 5s. 9d. for goods supplied. to Messrs. Wat- 
shams; manufacturers of electrical accessories, Howard House. 
Arundel Street, Strand, who raised a counter-claim for 
£2 16s. 7d., balance of account for electrical goods supplied. 

Mr. Harry Strouts appeared for the plaintiff, and Mr. 
Borrodaile represented the defendant. , - 

The dispute concerned the counter-claim which was in 
respect of discount which the defendant alleged had been 
wrongly deducted from the account. There was an amount 
due from the plaintiff of £113 4s. 6d. which, according to 
the terms of business was subject to monthly account 24 per 


ducting the 24 per. 


cent. Plaintiff had paid £110 7s. lid., 
in the time it was 


cent., but as the account was not paid wi 
wrongly deducted.  . 

Mr. SrROUTS said that the defendant had given a clean 
receipt for the amount of the cheque which the plaintiff had 
sent, but for the defence it was said the receipt was not one 
given in full settlement. Mr. Strouts said that the defendant's 
account was subject to & contra account for goods which the 
plaintiff might supply. 

Registrar WILD said he considered. the receipt which had 
been sent by the defendant was a clean receipt, and he was 
of opinion at the time the cheque sent by the plaintiff was 
treated as a settlement of the account. But for the plaintiff's 
present claim nothing would have been heard of the counter- 
claim. Judgment was entered for the plaintiff upon the 
counter-claim. 


Marconi WIRELESS TELEGRAPH Co. v. HAMILTON. 

IN thé Chancery Division, on Wednesday, October 13th, 
before Mr. Justice P. O. Lawrence, Mr. Douglas Hogg, for 
the plaintiffs, applied for a gpeedy trial of fhis action in 
which the plaintiff company sought to restrain the defendant, 
who was formerly in their employ, from disclosing to the 
shareholders the terms of a deed entered into between the 
company and himself. Counsel suggested Wednesday, Octo- 
ber 20th, as a convenient date. 

His LonpsHIP said that defendant must be ready for trial 
on that day. 

[As we go to press we learn that the action was settled, all 
charges against Mr. Hamilton being withdrawn.] 


BRITISH & ALLIED ELECTRICAL AGENCY, LTD., v. CHEMICAL - 

ENGINEERING. CORPORATION, LTD. 

IN the King's Bench Division, on October 14th, Mr. Justice 
Bray had before him an action brought by the British and 
Allied Electrical Agency, Ltd., of 18, Victoria Street, West- 
minster, against the Chemical Engineering Corporation, Ltd., 

of Parliament Mansions, Westminster, in which the laintiffs 
sought to have set aside a contract entered into between 
themselves and the defendants, on the ground that they were 
induced to enter into it by misre presentation of material tacis: 
Defendants denied misrepresentation. 

Mr. Croom JonnstTon, for the plaintiffs, in opening the case, 
said fraud was not alleged. The action related to adhesive 
tape. In December, 1918, an agreement was ads between 
the parties under which the defendants were to supply to 
the plaintiffs 50 tons of this tape at 1s. 6d. per lb., quality 
to be as per the sample submitted. Defendants forwarded 
the goods direct to the plaintiffs’ customers, all of whom made 
complaints regarding the material. 

At this stage a conference took place between the — 
and Mr. Johnston announced that terms of settlement had 
been agreed between them, and he asked that a Judge's order 
be made staying the action and ordering the payment of 
money out of Court, £60 to the plaintiffs’ solicitors, and £60 
to the defendants’. 

His LonpsuiP assented to the course proposed. 


BUSINESS. NOTES. 


1 1 H. TURNER, electrician, 


31, St. Paul's Road, Southsea.— The following are creditors 
herein : — 

Edison Swan Elec, Co. . £32 Lawrance, Ltd. i3 .. £20 
Simmons Bros. " ee ee LE 22 Southey, James t T ee b. 12 


HARRISON & Sons, electrical engineers, 93, Princes Street, London 
Road, Southend-on- Sea.—Receiving order made on October 11th, on 
creditors’ petition. - 

FosTEB, SKINNER & Oo., electric fittings dealers, 6, South Castle 
iet Liverpool. —Reoeiving order made October 14th on oreditor 8 
petition. 


Company Liquidations. —Lowa ENGINEERING Co., LTD., 
electrical and mechanical manufacturers, 25, Oollege Hill, Oannon 
Street, E. O.— Pursuant to the provisions of the Com panies (Con- 
solidation) Act, a méeting of the creditors of the above was held 
recently at the offices of Messrs. Thomas Keens, Shay & Oo., LA., 
when it was reported that Mr. A. J. H. Shay had been appointed to 
act as the liquidator of the company, An extraordinary meeting 
of the shareholders had previously been held at Mapesbury Works, 
Willesden Lane, N.W., when a resolution was passed to the effect 
that the company could not, by reason of ita liabilities, continue 
its business, and that it was advisable to wind up the concern 
voluntarily. Mr. Shay submitted a statement of affairs which 
showed liabilities amounting to £3,665 11s. 5d., of which only 
£687 17s. bd. was due to trade creditors, the balance of £2,977 148. 
being in respect of cash claims. The asseta were estimated to 
realise £1,068 5s. 8d., from which had to be deducted £ 152 11s. 4d. for 
preference claims, leaving net assets of £915 14s. 4d., or a deficiency 
of £2,749 17s. ld. The assets were as follows :—Cash at bank, 
£29 4s. 1d. ; book debts (good) £56 178. bd. ; bad and doubtful 
book debts, £268 4s. 8d., expected to produce 8149 1e, 7d. ; stock 
in’ trade valued at £430 6s. 6d ; and plant and machinery, £728 
17a. 7d, estimated to realise £459 13s. 6d. It was stated that last 
Maroh it was understood that debentures for £2,000 would 


issued to secure Cash advanced, but as & matter of faot, 1 no charge 
had been given on auy of the assets, After discussion, the creditors 
decided to confirm the voluntary liquidation of the company, with 
Mr. Shay as liquidator, and an informal committee of two of the 
largest trade -creditore was also elected. The principal trade 
creditors are :— 
mproved Solidite Co .. £62 S8terman, Knight & Co. af £106 
wen, 3.  .. 250 English Electric Supplies, Ltd. 50 
ELECTROLYTIC Co. (SPAIN AND PORTUGAL), LTD.—Winding u 
voluntarily. Liquidator, Mr. R. I. Marsden, 5, Moorgate Stree 
Buildings, E.C. 


. COMMERCIAL Riera ACCESSORIES, LrD.— Winding up 


voluntarily. Liquidator, Mr. N. Bell, 78 and 79, Wool Exchange, E. 


MasHAM & District EnEOTBRIO SUPPLY Co., LTD.—Meeting of 
creditors is called for October 27th, at the Town Hall, Masham. 
Liquidator, Mr. T. E. Thwaites. 

BRITISH ELECTRICAL ACCESSORIES, LTD.— Particulars of 
claims must be sent to the liquidator, Mr. W. A. Judge, 72, Market 
Street, Bradford, by November 30th. 


Dissolutions of Partnership.—Yourtt, REED & Co., 
electrical and mechanical engineers and contractors, 894, Godiva 
Street. Coventry.—Messrs. F. E. Youett, F. Reed, F. H. W. Moore, 
and H. T. Moores, have dissolved partnership. Debts will be 
attended to by Messrs. F. E. Louett. F. H. W. Moore, and H. 
Moores, who will continue the business under the style of F. 
Youett & Co. 

ELECTRICO LAMP REPLACEMENT Co., electric lamp dealers, 83, 
Fleet Street, E.C.—Mr. W. J. Head and Mr. J. D'A. Steele bave 
dissolved partnership. Debts will be attended to by Mr. W. T 
Head, who will continue the business. 

IMLAY & BLAND, coachbuilders, motor, electrio and genera 
engineera, London Road, Oadby.— Messrs. G. A. Imlay, W 
Imlay, and E. Bland. have dissolved partnership. Messrs, À, and 
W. Imlay will attend to debts. 
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BUTTERWORTH & ROBINSON, electrical engineers, 20, Bold 
Street, Southport.— Nr. A. B. Butterworth and Mr. J. A. Robinson 
have dissolved partnership. Debts will be attended to by Mr. A. B. 
Butterworth. ' 

SHIRE ABC WELDING Co., electric welders, 36, Peas Hill Rise, 
Nottingham.—Mr. J. Horton and Mr. G. H. MoMillen have 
dissolved partnership. Debts will be attended to by Mr. G. H. 
McMillen. 

TUCKER & BATESON, electrical engineers and factors, 55, Berners 
Street, W.— Mr. S. J. Tucker and Mr. R. L. Bateson have dissolved 
partnership. 

. Beswick, MoREING & Co., mining engineers and mine managers, 
62, London Wall, E.C.—Messrs, C. A. Moreing, W. J. Loring, A. H. 
Moreing and E. A. Loring have dissolved partnership. 


Catalogues and Lists.— Messrs. BAGSHAW & Co., LTD., 
Danstable Works, Dunstable.—An illustrated leaflet announcing 
the manufacture of chains for elevators and conveyors, and for 
driving purposes. 

Messrs. BEBRY'S ELECTRIC, LTD., 86, Newman Street. W. 1.— 
A priced and illustrated leaflet dealing with the " Asku” patent 
shade-tilter. 
^ Messrs. MABRCONI'S WIRELESS TELEGRAPH CO., LTD., Marconi 
House, Strand, W.C.2.—A very substantial binder containing a 
large number of leaflets illustrative of the peace-time producta of 
this company. The leaflete are illustrated by means of excep- 
tionally clear photographs, and deal chiefly with complete trans- 
mitting and receiving sets of various types, including installations 
for ships. All apparatus ie very fully described, and diagrame of 
connections are given in practically every instance. 

THE IRONCLAD SWITCHGEAR MANUFACTURING Co., 61, Vincent 
Parade, Balsall Heath, Birmingham.—Priced leaflet illustrating the 
Vincent " ironclad Home Office fuse. 

IRONCLAD SwITCHGEAB Co., LTD., Eccles Mill, Monton Lane, 
Eocles.—lIllüstrated catalogue (8 pp.) dealing with ironclad 
switch and fuse gear. Fully priced. 

THE GENERAL ELECTRIC Co.. LTD., 67, Queen Victoria Street, 
E.C. 4.—Specification No. 133 (8 pp.). Illustrated description of 
G.E.C. oil switches, " Type VII," with details of mechanism, tank, 
&c. Catalogue F Section. "Industrial and Street Lighting 
Fittings and Accessories" (44 pp.).—An illustrated price list of 
reflectors, lanterns, well-glass and bulkhead fittings, hand lamps, 
pillars, switches, &c. The catalogue is prefaced with some very 
useful illuminating engineering data. Also Leaflet H 2,361 illus- 
trating and describing Magnet, Model “A” electric fires with 
removable elements. 

Messrs. CROMPTON & Co., Lrp., Chelmsford.—Leafiet C1, illus- 
trating and describing small D.c. motors of protected, open bracket 
and totally-enclosed types. Priced. 

THE MACINTOSH CABLE Co., LTD., 22 & 23, Jewin Street, E.C. 1. 
A booklet containing four pages of reproductions from actual 
photographs of sections of impregnated paper-insulated cables of 
various areas and types. 


Trade Announcements.—Mr. F. S. WYATT announces 
that he has succeeded to the business of his father, the late Mr. 
W. A. Wyatt, electrician, of 14, Maristow Street, Westbury (Wilts.). 

Messrs. MARSHALL & Co., electrical engineers, have opened a 
new establishment at 41, Carlisle Road, Bradford. 

NATIONAL ENGINEERING SUPPLY Co., electrical and mechanical 
engineers, of West Bute Street, Cardiff, have opened a branch office 
at 36, Queen Street, Neath (Telephone 315 Neath), where thoy are 
carrying large and varied stocks of electrical and mechanical 
supplies. The branch will be under the management of Mr. L. 
Gwyn Thomas, 

The name of the “Central and South American Telegraph Co.” 
has been changed to “ALL AMERICA CABLES, INC.” The 
aidress—viz., 34-36, Broad Street House, New Broad Street, E.C,— 
remains unaltered. 


A Cardiff Exhibition.—Manufacturers from all over the 
country are announced as among the exhibitors at a South Wales 
" Health and Home” Exhibition, which is to be held in the Drill 
Hall, Dumfries Place, Cardiff, from January 26th next to February 
bth. The feature of the exhibition will be the display of labour- 
saving appliances in the domestic sphere, including demonstrations 
of house lighting and heating systems, and methods of preparing 
and cooking food. The organising manager, Mr. Ewart Watson, 
has opened offices at 37, St. Mary Street, Cardiff. Local manu- 
facturers and traders are agreed that exhibitions such as this will 
do much to assist in the development of Cardiff as the natural 
shopping centre of the large and densely populated surrounding 
districts. ; 

Electricai Contractors’ Association.—At a meeting of 
the Electrical Contractors’ Association (Incorporated), held at the 
Hotel Metropole, Leeds, on October 13th, Mr. Percy Collinson, 
president, in the name of a !arge number of members of the Council 
aid of Sectional Councils, presented Mr. E. C. Wallis, Fellow and 
ex-president of the Asaociation, with an illuminated testimonial 
bearing many autographs, in token of the general appreciation felt 
for services rendered in Council and otherwise to the Association's 
interests during nearly 20 years.— Yorkshire Post, 


Recelverships. — Bastian ELECTRIC Co. LTD. — Mr. 
T. G. Haward was appointed receiver for the debenture-holders 
in this company on October 6th; creditors’ claims for goods 
supplied up to that date will remain in abeyance pending future 
developmenta. 

ELECTRO-GALVANISERS, LTD.—Mr. W. S. Morgan. of 18, St. 


Swithin’s Lane, E.C., cea ei to act as receiver- manager cn 
October 6th, 1929, 


Book Notices.—/araday House Journal, Vol IX, No. 1; 
Michaelmas, 1920. The current issue of this well-known house 
organ contains, in addition to the usual supply of notes and notices, 
a discussion on the subject of insulating materials and an article 
by Dr. A. Russell, principal, on The Insulation Resistance of 
House Wiring." 

The Toronto Hydro-Electric System.“ The ninth annual report 
(1919) of the Toronto Electric Commissioners (31 pp.). Toronto: 
The Bryant Press.—Includes financial statements for the year and 


diagrams illustrating capital expenditure and growth of revenue. 


Installation News.” New series. No. 5 (16 pp). Simplex 
Conduits, Ltd., Birmingham.—The October number contains 
" Help for the Worried Wireman,” notes on cables, &c. 

" Prospectus No. 8, University Engineering College, Westgate-on- 
Sea."—QGiving particulars of courses in preparation for exami- 
nations for B.Sc. degree, &c. 

The Technology Reports of the Tóhoku Imperial University, 
Sendai, Japan. Vol. I, No. 3(21 pp). Tokyi: Maruzen Oo., Ltd. 
This issue is a paper on The Energetics of Telephone Receivers.” 

"Annual Report of the Board of Regents of the Smithsonian 


Institution for the Year ended June 30th, 1917.” Washington : 
Government Printing Office." 

‘Rudiments of Electrical Engineering" By P. Kemp. 
Pp. xviii + 255, figa. 93. London: Macmillan & Co., Lte.. 
Price 6e. š 

“ Proceedings of the Physical Society of London.” Vol. XXXII, 


part 5. August lōth,- 1920. London: Fleetway Press, Ltd. 
Prioe 4s. 

" Post Office Electrical Engineers! Journal.” Vol. XIII, Part 3. 
October, 1920. London: ELECTRICAL REVIEW, LTD. 

"A Course in Electrical Engineering." Vol. I. Direct Cur- 
rents.” By C. L. Dawes. Pp. xiv + 496, figs. 365. London: 
McGraw-Hill Publishing Co., Ltd. Price 25s. net. 

“The Metropolitan-Vickers Gazette," No. 90, pp. xii. + 23. 
Price 7d. post free. The September issue of this magazine contains 
as a frontispiece a portrait of Mr. H. Mensforth, late general 
manager of works, and a brief sketch of his career. An interesting 
article on Porcelain for the Electrical Industry," is contributed 
by Mr. W. 8. Flight, and Mr. G. A. Cheetham writes ' A Few Notes 
on the Limitation of Output." 

“ Journal of the American Institute of Electrical Engineers.’ 
Vol. XXXIX, No. 10. October, 1920. New York: The Inatitute. 
Price $1. 


Western Electric Co.'s Exhibition in China.—The 
Western Electric Oo. is fitting out a houseboat at Shanghai, which 
wil make a tour of the rivers and canals of China this winter. 
The boat will contain practically all the latest electrical labour- 
saving devices to be found in American homes. It will oarry a 
complete line of household devices, including motor-driven sewing 
machines, vacuum cleaners, irons, and washing machines, as well 
as the labour-saving electrical apparatus used by American farmers. 
—Reuter's Trade Service (New York). 


German Commercial Activity in China.— According to 
the North China Daily News, the German engineer, Kocher, who 
was recently nominated director-general for the whole of China 
on behalf of the German electrical firm of Siemens, has contracted 
to supply the machinery necessary for the exploitation of a 
colliery near Hang Chow, in spite of the fact that Germany 
maintains her inability to manufacture such machinery for the 
restoration of the French coalfields. Moreover, Kocher has ordered 
from Germany a quantity of electrical tramway and factory equip- 
ment and other plant, severely undercutting English, French, and 
American products. Kocher was one of the most active German 
propagandists in China during the war, but thanks to Chinese 
influence he was not repatriated.— Hewter's Trude Service 
(Shanghai). 


Tangler.— In a special article on the trade and industry 
of Morocco in the Board of Trade Journal, it is stated, on the 
authority of Mr. H. B. Johnstone, H.M. Vice-Consul at Tangier, 
that there is an opening there for British electrical plant and 
accessories, d 


Trade with. West Indles.— H. M. Trade Commissioner in 
Trinidad calla attention to the serious inconvenience caused to 
importers there by the non-receipt of invoices or bille of lading 
at the time that the goods arrive. It is stated that this happens 
with many consignments of goods from the United Kingdom. It 
is understood that owing to shipping difficulties it has been difficult 
for exporting firms to dispatch the necessary documents at the 
right time, but, as the local banks facilitate the clearance of goods 
consigned to firms of any standing, it is suggested that an advance 
invoice would meet the case. This could be prepared and 
dispatched immediately after the packing-room had reported that 
the consignment was made up.—Bvard of Trade Journal. 


Sonth African Electrical Market.-—The S. J. Mining 


and Engineering Journal for September 25th states that business in 
the electrical material trade appears at the moment to be very 
quiet, and there are no outstanding features to report. Materials 
continue to arrive freely, and with the exception of gasfilled 
lamps, which are very scarce, there is no shortage of any lines; 
even pear pushes and rosettes, which, until quite recently, were 
unobtainable, are now fairly plentiful. Prices remain much 
the same, with, however, a tendency, on acoount of the present 
glut of materials, to go lower. No contracts of importance have 
been announced, nor have any considerable ordera been received 
from oi her parta of the Union for some time, 
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An Absurd Strike.—There was a curious dispute at 
Liverpool, last week, involving electric lift constructors and joiners. 
The battle-ground was the new premises of the Liverpool Oo-opera- 
tive Society, and because the electricians erected lift guides, 
which the joiners considered was their work, tae latter came out on 
strike. It was usual for the company who supplied the lift to 
send their own men to erect it. After baing on strike for nearly a 
week, the joiners returned on condition that their men were paid for 
standing by while the guides were fixed, and the demarcation should 
be settled by the Court of Arbitration. 

There is a great amount of unemployment amongst Liverpool 
electricians, owing to the action of the shipwrights, who have been 
on strike just on 10 weeks. Ships for repair are being diverted to 
other ports, and some firms have reduced their electrical staffs to 
one-eighth of what they were three months ago. 


Payment by Results. — Messrs. ARMSTRONG, WHIT- 
WORTH & Oo., having produced figures to the Tyne District Oom- 
mittee of Engineering Unions demonstrating the impossibility of 
competing for locomotive engine orders in the open market under 
the present system of production, and having in view the immense 
unemployment which would result from orders going elsewhere 
the District Committee has agreed to meet the firm on the proposal 
to introduce piece-work.— Daily Dispatch. 


Miners’ Wages.—According to a statement issued by the 
British Commonwealth Union, average earnings in three key 
industries are :— 


Pre-war. 1920. 
Coal mines £ 95, C00, 000 £ 272,000,000 
Railways ... 61,000,000 167,000,000 
Textiles . 95,000,000 262,000,000 


Average increases per heal work out at 183 per cent. for 
the miners, against 176 per cent. for railwaymen. The * oost of 
living last July had gone up by 152 per cent. on July, 1914.— 
Daily Dispatch. 


Electrical Golfing Soclety.—The twelfth meeting, under 
the auspices of the Birmingham Electrical Golfing Society, was 
held, last week, at Streetly, Sutton Coldfield, and Mr. C. R. Hough 
(handicap 3) won the Dr. Railing Cap with a soore of 81—78 net ; 
Mr. W. E. Lancaster and Mr. J. H. Harpin being second and third 
with 70 and 80 net respectively. 


Anti-Dumping Bill.—According to the Parliamentary 
Correspondent of the Daily Telegraph, another Bill for the pre- 
vention of dumping and the protection of key industries has been 
drafted by the Board of Trade. It is intended to replace the 
measure which was introduced last year and was dropped at the 
end of the session. The new Bill, it is understood, has not yet 
been before the Cabinet, but it is expected that it will be presented 
to Parliament this autumn. 


For Sale.— Halifax Corporation Tramways and Electricity 
Committee has for disposal one 750-Kw. D.C, generator coupled to 
a Oorliss valve engine, and four Babcock & Wilcox water-tube 
boilers. For particulars see our advertisement pages to-day. 


Catalogues Wanted.— Mr. J. H. Meiklejohn, A. M. I. M. E., 
engineer to the Austral Bronze Co., Botany Road, Alexandria, 
Sydney, New South Wales, wishes to reoeive catalogues from 
apri of machinery, &c., for producing and working non-ferrous 
metals. 


Joint Board.—The first meeting of the newly-instituted 
Industrial Joint Boerd for No. 2 area, for employers and technical 
and olerical staffs in the electrical industry, was held at, Hudders- 
field on October 13th, Mr. H. Lupton (Leeds) being elected 
chairman, and Mr. W. Redmayne (Electrical Power Engineers’ 
Association) deputy-chairman. 


Au Order for Germany.—Accordiag to the Electric 
Railway and Tramway Journal, an order has been placed with a 
German company for the supply of generating plant, motors, 
switchgear, and other electrical apparatus, to the value of £155,000 
or more, for a large works in the North of England. A large gas 
engine for the same works was ordered in France, and for steel- 
work foreign prices were £9 per ton lower than British. 


Domestic Electrical Exhibitions,— Prior to the war the 
Hornsey Electricity Department erected a sub-station build- 
ing at Muswell Hill, but was unable to secure delivery of 
the motor-converter plant for installation. It is quite a large 
building, and during the war was leased to Mr. R. W. Paul 
as an instrument factory. For some time it has been stand- 
ing vacant, and to put it to some use the Electricity Depart- 
ment conceived the idea of using it for another exhibition 
of electrical apparatus for use in the home, similar to that held 
about two years ago. Under the management of the borough 
electrical engineer, Mr. W. Staniland, this project took shape, 
and a number of local electrical firms co-operated to make 
the exhibition a success, and the result was a very imposing 
array of apparatus. Fractically every modern product was 
represented on the dozen or more stands composing the 
exhibition. There were Hoover and Eureka suction 
cleaners; '' Magnet, Sullivan, Revo, ** Belling,” and 
Helix fires, and several types of electric irons, grille, 
toasters, boilers, immersion heaters, a ‘‘ Hotpoint’’ sewing 
machine, &c. Messrs. CHARLES E. Beck & Co., Lrp., of New 
Bond Street, had a Thor washing machine in operation, 
and there were also Rotapex and Red Star washers 


among the exhibits. A feature of the Thor machine 
was a slipping clutch device—the ‘‘ Atalog ’’—which renders 
the motor safe from overloading. Messrs. BERRy’s ELEC- 
TRIC, Lrp., had two '' Magicoal ” fires installed in an alcove 
—making a very effective display. The opportunity afforded 
by the show was seized by the E.D.A., which had 
a large selection of propaganda leaflets on every stand, and 


EXHIBITION AT HORNSEY. 


it was understood that Mr. Beauchamp, the secretary and 
director of the Association, was giving lectures on at least 
one evening. Mr. Staniland aiso lectured on the advantages 
of electricity, & %. The local firms exhibiting examples of their 
stock were: Messrs. C. H. Exess, E. Wicut & Co., J. W. 
CARPENTER, SHEPPERSON & DooLEY, E. C. GOODFELLOW, and 
ARTHUR GOoDMAN; the Electricity Department also had a 
stand in the centre of the main hall. THE ENGINEERING AND 
LIGHTING EQUiPMENT Co., of St. Albans, displayed a quantity 
of shop-lighting equipment in the show windows in the front 
of the building. The exhibition was to close on October 16th, 
but there seemed a general desire to extend the time by at 
least a week. 

A similar display is in progress at the show rooms of the 
Westminster Electric Supply Corporation at 6, Eccleston 
Place, Belgravia, S.W.1. This company, which serves be- 
tween 15 and 17 thousand consumers, is inviting visitors to 
witness demonstrations of washing machines, vacuum cleaners, 
&c. Many types of electric fires have places in the exhibition, 
including Quead, Belling, Bastian, and a Magicoal fire, by 
Berry's Electric, Ltd., as well as two constructed by the 
company itself, the Westminster 2-kw. size, and the 
smaller 1-kw. '' Westminster Baby." The laundry appliances 
include a Thor washing machine and an ironing machine 
by the same makers. In the cooking section are electric stoves 
by Vickers, Carron, Berry's, and Bertram Thomas. Cookers 
are hired out by the Corporation at the low charge of two 
guineas per annum, and fires at 10s. 6d. The low rate fixed 
for 1 for power and heating purposes (1$d. per unit) 
should put these appliances within the reach of a large circue 
of consumers. . : 

The Corporation of Wolverhampton, with the co-operation 
of local electrical contractors, is also holding an exhibition of 
domestic electrical appliances from October 18th to 30th at 
the Electricity Department's show rooms. Addresses on 
“ Electricity in the Service of the Home ” are being given 
each afternoon. 


Mexican Oil — The Board of Trade Journal quotes 
passages from a report on the petroleum industry in Mexico 
prepared by the Latin-American Division of the U.S. Bureau 
of Foreign and Domestic Commerce, which emphasises the 
enormous importance of Mexico in this respect. The report 
states that although in 1913 Mexico supplied only one-fifteenth 
of the world's production of oil, in 1918 it furnished more 
than one-eighth. The actual quantities produced are given 
as 25,902,439 barrels (of 49 gallons) in 1918, and 63,828,327 
barrels in 1918, out of a total world production of 884,667,550 
and 514,729,354 barrels. The supply for the year 1919 showed 
a still further advance, amounting to 87,359,533 barrels. In 
spite of the magnitude of these figures, it is estimated that 
they only represent 12 per cent. of the country's potential 
production, that is, if every well had been permitted to flow 
without restraint of any kind the total output in 1919 would 
have reached 547,000,000 barrels, or several million barrels 
more than the aggregate supply of 1918 from all countries. 
The combined area of the oilfields now being exploited in 
Mexico does not exceed 800 square miles, but a report of the 
Mexican Petroleum Department places the zone of ble 
production in the Gulf Coast States at about 80,000,000 acres, 
on the Pacific at about 50,000,000 acres, and in Lower Cali- 
fornia at about 18,000,000 acres, making a total of 148,000,000 
acres, or 230,000 square miles. "The invasion of salt water in 
several important fields has arrested development in these 
areas, but it is thought that this will give an impetus to 
the opening up of other fields, particularly the known areas 
further south. Ninety-seven per cent. of the investments in 
the oil industry of Mexico are held by foreigners, by far the 
largest owners being Americans. In 1918 there were 27 com- 
panies producing oil in commercial quantities. Of these 17 
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were American, producing 73 per cent. of the total output, 
five were owned by Spanish-American interests, and produced 
2 per cent., three were Dutch, witb a production of 4 per 
cent., and the remaining two were owned by British interests, 
and contributed 21 per cent. of the total production. The 
production of oil in Mexico is limited by the transportation 
tacilities available, and it is estimated that given adequate 
transportation, the present monthly shipments of 6,000,000 
barrels could be increased to 17,000,000. Pipe lines now under 
construction will increase the carrying capacity by about 
200,000 barrels per day, and further lines with a capacity of 
100,000 barrels per day have been projected. About 90 per 
cent. of the shipments are made from the port of Tampico, 
where admirable loading facilities exist. Although the num- 
ber of tank ships for carrying the oil has been greatly in- 
creased during the past three years there is still an urgent 
need for more in order to permit increased production. ‘The 
British-Mexican Petroleum Co. has been formed with a capital 
of 42,000,000 to establish a large fleet of tank steamers, 
acquiring storage facilities at the principal European ports 
for the bunkering of vessels with fuel oil. The new Govern- 
ment of Mexico has expressed its intention of dealing fairly 
with the foreign corporations engaged in the exploitation of 
Mexico’s resources. 007 


Lead Report.— Messrs. James Forster & Co. state that 
on Friday last values showed a rise of 78. 6d. per ton on the 
week, at £34 178. 6d. for October to £34 78. 6d. for January; 
the quantity changing hands being about 4,000 tons. The 
feature of the week was the large buying for forward posi- 
tions and the scarcity of spot lead. Consumers are work- 
ing on very bare boards, and delay in arrival of Spanish ships 
caused the stoppage of two lead mills on the Thames. The 
September imports are the largest so far this year, but include 
9,000 tons from Australia, 5,000 tons of which were in transit 
and re-exported; also a large proportion of the 9,000 tons was 
for Government account. The exports from Australia in Sep- 
tember amount to 133 tons only; exports from Burma and 
Africa 1,500 tons, against 2,700 tons in August. Consequently 
November imports here should be very short. 

The Board of Trade returns show a monthly average for 
the past 12 months of lead available for home trade of just 
over 6.000 tons, against requirements of probably 18,000 tons. 
The sheet, pipe, red and white lead trades alone are con- 
suming well over 100,000 tons per annum. The gap between 
imports available and home consumption has been made up 
by Government stocks left over from the war, and the large 
quantity—far above expectation—of chemical scrap lead from 
plant dismantled by the Government. 


The Coal Strike and Electricity Supply Undertakings.— 
LANCASHIRE.—Although the majority of Lancashire electricity 
undertakings have only from three weeks’ to a month's supply 
of fuel on hand, it is anticipated that with careful economis- 
ing and the restrictions that will be imposed, they will be 
able to keep up supplies for a longer period. 

HaLiFAX.—4A considerable emergency stock of coal has been 
accumulated at the electricity works, and there is now sufti- 
cient to last for two months, perhaps longer. Local engineer- 
ing works are run largely by Corporation electricity. 

LivERPOOL.—Sleps were at once taken to effect economies 
in the reduction of the coal consumption. "The deputy chair- 
man of the Electric Power and Lighting Committee appealed 
to users of electric light to reduce consumption to the lowest 
possible point. A similar appeal was also regretfully made 
to power users, recognising the unemployment that might be 
caused by undue restriction. If no settlement is made this 
week immediate drastic restrictions in the tramway service 
wil have to take place. 

BinMINGHAM.—-The electric supply department has sufficient 
coal for at least five weeks. It will be necessary, however, 
to reduce the output to factories in order to maintain the 
supply to private consumers and the tramways. When this 
is accomplished, these supplies can be continued for a much 
longer period than five weeks. The Smethwick electric power 
station has & stock of coal sufficient for two months' con- 
sumption. 

SHEFFIELD.—The electricity department can supply a re- 
D tramway service and lighting for many weeks.—The 

imes. 

MANCHESTER ENGINEERING Works.—The engineering works 
of Sir W. C. Armstrong, Whitworth & Co., Ltd., at Openshaw, 
where 6,000 men are employed, is to suspend operations at 
the end of the week. No immediate effect ie expected to be 
felt by the Metropolitan-Viekers Co., Lid, Trafford Park. 
Messrs. Mather & Flatt are in a position to keep going for at 
least seven or eight weeks.—Duily Dispatch. 

Beginning this week it is proposed to cut off all electric 
power supply from the Trafford Park station each Thursday 
so long as the strike lasts, and suspend it until the following 
Monday. 

Borton.—There is stated to be neither electricity nor gas 
available for public or private purposes in Bolton, Wath, or 
Jhurnscope. 

„ Lrros.—The electricity department, like the gas department. 
is pretty well supplied with coal; it is generally understood 
that these departments have supplies to last several weeks 
with care. The only immediate precaution taken last week- 
end, on the beginning of the- strike, was the reduction of 


public lighting by 50 per cent., but Leeds normally is ex- 


ceptionally well lighted. If the strike continues, the general 


tramway service may be partially curtailed. — NT 
BRADFORD.—Stocks of coal at the electricity works are fairly 
good, accumulation baving been possible during the summer, 
and in view of the strike threat for some time past. Some 
reduction of consumption will probably be necessary after 
a few days. EE 
MIDDLESBROUGH.—Coal stocks are fairly large, and the con- 
sumption is automatically reduced by the fact that a good 
deal of local industry had to stop at once, involving imme- 
diate unemployment of 20,000 people. If economy is exercised 


.there is little fear of a stoppage of supplies. 


. HuLL.—Both the electricity and gas undertakings are well 
supplicd with coal, and can maintain service: for several 
weeks. 
DONCASTER.—Supplies here are not sufficient to outlast a 
protracted strike, and it has been announced that if the strike 
continues the tramway service will be greatly curtailed, if not 
actually suspended, this week-end. | 
SCARBOROUGH.—Coal supplies here are good, and the. elec- 
tricity authorities can carry on for several weeks without 
material reduction of supplies. a 
ELLAND.—T wo-thirds of the number of street lamps are to 
be left unlit, and the period of lighting is to be curtailed by 
one hour each night. The supply of coal at the electricity 
works will probably last a fortnight. Some of the textile 
firms have a fair stock of coal, and it may be necessary for 
the local authority to ask permission to use some of this 
so that the supply of current can be maintained. Local en- 


gineering firms are exceptionally busy. jn 


The result of the ballot on the owners' offer to increase 
wages in proportion to output was 635,098 against, 181,428 for 
the offer, a majority of 453,070 against acceptance. The 
former ballot showed a majority in favour of a strike of 367,917. 
At the meeting of the miners' delegates in London to con- 
sider the result of the ballot, it was decided by 154 votes 
against 27 that the recommendation of the Executive Com- 
mittee (to allow the strike notices to expire on Saturday, 
October l6th) should be adopted. The decision was com- 
municated to the Prime Minister by letter, and was acknow- 
ledged by him with regret, but without any indication of 
Weakening. The delegates afterwards dispersed. 

Exports of coal were prohibited by the Government, and 
an order was issued by the Board of Trade urging all mem- 
bers of the public to economise coal, gas, and electricity to 
the utmost. ! 

Three Emergency Orders have been issued by the Board of 
Trade. These are the Coal (Emergency) Order, 1920, the Gas 
and Coal Order, 1920, and the Lighting, Heating and Power 
Order, 1920. By the first the weekly consumption of coal in 
factories, workshops and other business premises is restricted 
to not more than 50 per cent. of the average weekly consump- 
tion during the four weeks ended October 16th. The Gas 
and, Coal Order provides that the calorific value of gas 
shall not exceed 450 B.TH.U. per cubic foot. Under the Light- 


ing, Heating and Power Order public lighting is to be reduced 


and skvsigns and illuminated advertisements are to be extin- 
guished; there must be no illumination of premises for adver- 
tising purposes or display, and the inside lights of shops must 
be for the actual conduct of trade. m 
On Monday and Tuesday the executive of the Transport 
Workers’ Federation met to consider the situation, and’ on 
Wednesday a delegate conference of the National Union of 
Railwaymen was held. Commercial road transport workers 
on Saturday decided to insist on their demand for a minimum 
weekly wage, and some branches, including London, intend to 
put their strike notices into effect on Saturday, October 23rd. 


Conduits and Fittings for Canada.—The Department 
of Overseas Trade informs us that H.M. Trade Commissioner, 
Toronto (Mr. F. W. Field), in a recent dispatch, intimates 
that he has been approached by Mr. F. A. Gaby, the chief 
engineer to the Hydro-Electric Power Commission of Ontario, 
who desires to investigate the suitability of English conduits 
and fittings for use in the Province of Ontario. He is par- 
ticularly interested in obtaining samples of in. conduit, both 
enamelled and galvanised, in the following grades: 

1. Light gauge, brazed, not screwed. NE: 

2. Light gauge, seamless, not screwed. | 

3. Heavy gauge, seamless, screwed and socketed. — ^ 


He would also like to see samples of as complete a line of 
fittings as possible including the follawing : Couplings, benda, 
elbows, crosses, inspection boxes, junction boxes, ceiling rose 
and switch boxes, ceiling rose and fittings, single-pole cut-outs, 
branching boxes, saddles, nipples, insulating nipples, base 
blocks and jumpers, running joints, pendant fittings, lamp- 
holder fittings, loose outlets. 

It is suggested that United Kingdom manufacturers who 
are interested should communicate with Mr. Gaby, sending 
samples and literature descriptive of their products. In this 
connection His Majesty's Trade Commissioner states that the 
deciding factor in the decision of the Commission regarding 
the adoption of English material will probably be the interest 
shown by United Kingdom manufacturers, and as the Com- 
mission are purchasers of large quantities annually of these 
goods, it 1s in the best interests of United Kingdom manu- 
fucturers to give this inquiry their serious attention. 
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The. Export Credit Scheme.— letter has been sent to the 
President of tbe Board of Trade by the Federation of British 
Industries with regard to the export credit scheme instituted 
under the Board of Trade, pointing out certain features which, 
in its opinion, lead to the facilities which the scheme affords 
not being fully utilised. 

In view of the paramount importance of every effort being 
made to foster export trade, the Federation remarks that 
the fundamental principle of the Treasury advancing 80 per 
cent (for a pornos up to three years) of the cost price of 
the goods to be supplied leaves 20 per cent. to be advanced 
by the bankers of the manufacturing firm wishing to export; 
but bankera are exceedingly reluctant to advance this 20 per 
cent., even, to old and favoured clients, when there are 
numbers of outlets for their funds in much shorter-dated 
securities at profitable rates. 

It is suggested, therefore, in the first place, that the export 
credit scheme to be of any practical use should provide for 
advances to approved firms of 100 per cent., not 80 per cent. 
of the cost value. 

It is the policy under the scheme to oblige the exporter to 
finance 20 per cent. of the net cost price of the goods that 
it is intended to export, but the exporter 1s forbidden to cover 
this risk by means of insurance. Why should he not only 
run the risk of making no profit, but also the further risk 
of losing 20 per cent. of the net value he puts into the work? 

It may be argued that this obligation ensures the exporters 

only taking on sound business, inasmuch as business which 
is good enough for the Treasury to finance to the extent of 
60 per cent. should bé good enough for the profiting firm to 
finance to the extent of 20 per cent. But, practically, the 
exporter is not necessarily a financial expert, and provided 
that he can find such experts who by insurance will assume 
for him his 20 per cent. risk, the Government liability is 
reduced by the intended amount, and the exporter is still left 
with the legitimate risk of making no profit at all on his 
work. For these reasons the Federation strongly urges the 
Board of Trade to agree to the exporter being allowed, if he 
desires, to cover himself by insurance. 

The export credit scheme was intended for private dealin s, 
and its extension to dealings with the Governments of 
countries to which it is applicable is in the nature of a a 
cession. . Nevertheless, the nature of security which was oe 
signed for the private trader is still rigidly applicable to 
Government. . This. seems irrational, because certain kinds of 
security provided by the individual are not agreeable to 
Governments, w qn the other hand, are able to provide 
alternative forms of security outside the scope of the in- 
dividual. The Federation urges, therefore, that in cases of 
transactions with Governments, great elasticity should be 
allowed, with regard to the nature of the collateral security 
which His Majesty's Government insists upon. 

Finally,. the Federation points out that the amount ear- 
marked for this scheme was some twenty-six. million pounds, 
and the amount drawn under it is understood to be a matter 
of some hundreds of thousands; this points conclusively to 
some inherent weakness in the scheme, which, in the opinion 
of the. Federation, would be remedied by the adoption of its 
suggestione. 


Manufacture of Washing Machises.—Mr. Sam Jackson, 
a well-known Shipley business man, has purchased the sole 
rights for the manufacture in England of the American 
Coffield electric washer. Recently Mr. Jackson made a tour 
of the States with the object of acquiring the patent rights 
of the best American machine. Keighley has been one of 
the foremost towns in the making of laundry machinery, and 
the industry hás received a severe blow by the «losing of 
Summerscales, Ltd., Phoenix Foundry, recently. Mr. Jackson 
is anxious that the manufacture of the newly-acquired Ameri- 
can machine should be taken up by Keighley, and a move 
is on foot to bring about this end. Work will be found for 
at least 500 hands, and it is stated that an opening for the 
disposal of 10,000 machines is confidently assured. 


LIGHTING AND POWER NOTES. 


Aberdeen.—YeEAR’s Workina. — The city's electricity 
accounts for the year ended July 31st last show a total revenue of 
£148,533, as compared with £107,99§ in the previous year. 
Working expenses amounted to £95, 687, as against 266, 306, 
leaving a gross balance of £52,846 (&42, 890). The net result, after 
payment of capital charges, was a surplus of 813,790. comparing 
favourably with the previous year's net profit of 87,537. The 
number of units sold rose from 16,368,054 to 18,800,949. 


Aberystwyth. —WaTER Power.—It was reported at a 
recent meeting of the Town Council that a head of 100 ft. could 
be obtained at one point of the Rheidol River above Ponterwyd, 
and between Ponterwyd and the Rheidol Falis,a head of 200 ft. 
was available. The queation of utilising this water power for the 
generation of electricity is being investigated. 


Argentina. H vpRo-ELxcTRIO PROJEOT.— À roup of 


leading industrialists in the Department of Concepcion (Province of 
San Juan) is endeavouring to form a company with a share 


capital of $300,000 m.[n. for the installation of an’ eleotrio.lij 

and power station. The intention. is to utilise a waterfall in t. 

rs Playa canal for the generation of eleotrioity.— Review qf i th 
iver Plate, 


Basingstoke, — ELECTRICITY DisrRTOr. — The Town 


Council has asked the other intereated authorities to join it in 
approaching the Commissioners with a view to obtaining an order 
constituting an area, including Aldershot and Basingstoke, as a 
separate electricity district. 


Bory.—ExtTensions APPROVED.—The Town Council 
has rcceived the final sanction of the Electricity Commissioners to 
the extension of the generating atation at Ohamber Hall. 


Canada.—ToRonTo's HYDRO-ELEOTRIC SYsTEM.— The 
Annual Report of the Toronto Hydro-Electric Commissioners for 
the year ended December Slat, 1919, records a gross income of 
$2,504,758 and a working expenditure of $1,577,122, leaving a gross 
profit ‘of $927,636, Interest, depreciation, sinking fund, &o., 
absorbed $923,484, and the net profit was $1,151. The number of 

Kw.-hours sold fell from 230,413,561 to 180 609,938, ree due to 
the ceasation of the manufacture of war matériel. 


Cavan.—STREET LIGHTING.—At a meeting of the 
Urban Council, details were given of the arrangements with the 
Electric Lighting Co. for the street lighting within the existing 
lighting area, and it was added that the company hoped to have 
the system extended later to outlying places near the town. 


Continental.—SPA1N.—4A concession has recently been 
grant: d for the establishment of a plant to utilise the water 
power of the River Puerto de la Ragua at Laroles (Provinoe of 
Granaca) in the eee of electrical energy for en and 
power purposes, 

East Ham.—VEAR“s Wonk md The accounts of ‘the 
electricity department for the year ended March 3lat last, show a 
total revenue of £51,834, compared with £34,407 in the previous 
year. Working expenses ‘amounted to £43,194, as against £31,679, 
leaving a gross profit of £8,640 (£2,728). The net financial regnis 
after payment of all capital charges was a deficit us £2,340, an 
improvement on last year's igure— 47,718. e t viu 


Golborne.—STREET Lremrma.—The Urban District 
Council has asked Messrs. R. Evans & Co., Ltd., the Lanoashire 
Electric Power Co., and the Lancashire United Oo., for terms for. khe 
supply of electricity for atreet lighting. 


Holmfirth (Vorks).— ExrRNSIONS.— The District Council 
has decided to extend ite electricity services on new routes: at. an 
estimated oost of about £11,000. 


Hkley.— ExTENSIONS.—In order to meet the i increasing 
demand for electricity, the Urban Council has decided to extend 
the electricity works, at an estimated cost of £18,500.. The 
present plant has a capacity of 200 kw. The new plant 
has been purchased from the Government Disposal Board, 
and the sanction of the Electricity Commissioners, for the 
borrowing of 46,600 for this purchase has been received. The 
other items in the total oost of £18,600 inolude £11,000 for the 
additional buildings, £1,000 for plant, and £500 for an addi 
awitchboard. The Council is making application to the Electricily 
Commissioners for sanction to borrow this further #12, 500.- — 
Yorkshire Post, 


Keighley.— Losses on ConTRACTS.—The borough disc 
trical engineer says in his annual report that the undertaking has 
been badly hit by the fixed price agreements entered into before the 
war. No fewer than 70 industrial undertakings are affected by these 
contracts, and although in one or two instances increases havp 
been agreed to, the extra revenue has not visibly. affected the 
financial results ‘of working. Increases in coal prices are the only 
changes which can vary the agreements. í 


Kelso. —L1GHTING SCHEME ABANDONED.—The Gas Oo. 
having intimated that the lowest estimate for an electrio light 
installation for the town, with overhead mains, was £11,250, and the 
highest £30,000, the Town Council has decided to take no steps in 
the matter. 


King's Lyon.— Extensions.—The Council has adopted 
a report of the Electricity Committee recommending the following 
extensions and additions :—2,150 yd. of ‘05, three-oore H.T. cable, 
£2,687; one 150-kw.. rotary. converter, £ 1,500 ; one 400-K.V.A. 
transformer and switchgear, £1,000; and a new building, £500. 


Kirkcaldy.—SaLB or SrATION.—In connection with 
the negotiations between Kirkcaldy Corporation and Fife Power 
Co. for the transfer of the former's electricity undertaking, the 
town clerk has been instructed to write the Power Co. and inquire 
whether it will be willing to purchase the undertaking 
immediately, and without option, as previously suggested. If en 
immediate purchase were made, entry would be at May 15th, 1921, 


' Lepton (near Huddersfield).—Hovusz LIGHTING.— 
Representations are to be made te the Housing Commissioner by 
the Urban District Council urging him to agree to the cost of the 
installation of electric light in the new houses, 

Subject to Hudderafield Corporation agreeing to pay all expenses 
to which the Council may be put in supporting the former ' appli- 
cation for an order authorising it to supply electricity for any . 
public or private purpose within the area of the Gosnell the Urban 
District Counoil has given its consent to the proposal, . . ... 
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Leeds. — TRANSFORMER BREAKDOWN.—Whilst a slight 
thunderstorm was in progress, on the afternoon of October 15th, 
a breakdown of a transformer occurred in one of the sub-stations 
at the generating station in Whitehall Road, causing an explosion 
in the switching equipment. Ths plant was brought to a standstill 
and the city deprived of power for a time. There was a good deal 
of smoke as a resalt of the explosion, rendering repair work difficult, 
but the matter was put right in time to renew supply to the city 
generally in three-quarters-of-an-hour, though one or two isolated 
parts of the city were without electricity for about two hours. 
The damage to plant was not great, and there was no personal 
injury. 

London.—CaBLE ExPrüosroN.—On October 12th the 
fusing of a cab:e in the Uxbridge Road caused a loud explosion, 
tearing up several yards of pavement and starting a fire. With 
s me difficulty the fire was extinguished. The cable was the 
p-:operty of the Metropolitan Elestric Light Co. 

STOKE NEWINGTON.—The Council is recommended to apply for 
d to a loan of £10,000 for the extension of mains and 
services. 


Marsden (near Huddersfield), — Exxcrric Lieut 
ScHEME.—At a meeting of the District Council, last week, Mr. 
G. H. Whiteley, in accordance with a resolution at a previous 
meeting, outlined a scheme for electricity supply for the district, 
and the Oouncil decided to call a special meeting to consider the 
proposal in detail. Mr. Whiteley suggested the acquisition of a site 
ata mill at Warehouse Hill—he believed the parties concerned 
might hand the mill over without need to purchase—where there 
was a good water supply for generation of electricity. The approxi- 
mate cost of his scheme, including plant and cables, would be 
£6,560. He caloulated the working costs to be £1,248, and the 
income from 20) consumers, meter rents and 125 publio street 
lights, £2,511, leaving a profit of £1,263. 


Navan.—Licatine SCHEME.—At a public meeting to 
discuss the proposed public electric lighting scheme, it was stated 
that the scheme would oost' £10,000, and that the first year’s 
results would about cover the expenses. 


Richmond (Surrey).—ELECTRICITY AND Hovusine.— 
Apparently there is some difficulty about lighting the new houses 
being built under the local housing scheme, as the Electricity 
Bupply Co. is not prepared to lay mains in the roads, so the new 
dwellings are to be electrically lighted in those roads where mains 
already exist, while in other cases gas is to be installed. 


Stratford-on-Avon.— ELECTRICITY UNDERTAKING.—At 
a meeting of the Town Council on October 12th, Alderman Winter 
said his Committee could not recommend the Conucil to take over 
the electricity undertaking for £10,000. A sum of £30,000 would 
require to be expended on renewals, and then the town would be 
faced with a deficit of £778 on a year's working. The company 
would ba in a batter position to treat with the Electricity Oom- 
missioners than the Corporation.—Birmingkam Post. 


Truro. —ELECTRIO LIdH TIN ScHEME REQUIRED.—The 
local Mercantile Association is urging the City Council to consider 
the possibilities of an electric lighting scheme for the city. 


Walsall.—Loan Sanorronep.—The Electricity Com- 
missioners have sanctioned the borrowing of £119,500 for new 
: plant and other works in connection with the electricity under- 
taking, on the understanding that the Corporation is willing, 
when necessary, to link up with the Wolverhampton Corporation 
or the Midland Electric Corporation, or both, and to assist in the 
formulation of a scheme for supplying any new district with elec- 
1 determined on by the Commissioners in the North Midland 

trict. 

The Corporation has confirmed a proposal of the Electricity 
Committee that application be made to the Electricity Com- 
+ missioners for sanction to borrow £10,000 for house service cables. 


‘Warwick.—Minmuum CHARGE. — The local Chamber of 
Trade has passed a resolution urging the abolition of the fixed 
minimum charge, allowing the consumer to pay only for electricity 
actually used. 

Whitehaven.—Loan.—The Town Council has applied 


for a loan of £12,000 for the provision of a steam generating set. 


TRAMWAY AND RAILWAY NOTES. 


Bradford. — REVEN UB FROM Hiemer Fares. — The 
result of a complete week's working under the advanced fares 
(October 3rd to 9th) has shown an increase in revenue of £3,176 
compared with the corresponding week of last year. During the 
current working year the receipts have shown an average weekly 
increase of £900 over last year's figures. 


Burnley.—Mi8HAP.—AÀ tramcar mishap occurred in 
Manchester Road, Burnley,on October 14th. A carcommenoed to run 
backward down the steep gradient of Halstead Street. A passenger 
ran to the brake, and tried to stop the car. Eventually it was 
brought to a standstill by the driver. It was then found that the 
brakes were broken. In attempting to alight, & passenger fell to 
the ground and sustained concussion, 


Continental.—SwEDEN.—The Swedish Railway Admini- 
atration has requested the Government to ask the Rikedag to 
provide for 1922 the sum of Kr. 26 mill. for the electrification of 
the Stookholm-Gotenburg line. The total cost of the scheme is 
estimated at Kr. 75 mill. Economic Reriew, 


Darwen.—NeEw Cans.—It is stated that the three new 
cars on order will not have covered tops, for the reason that they 
could not ba used on the Blackburn route, as the bridges in Black- 
burn are not high enough to permit oovered oars to run under 
them. 


East Ham.—YEAR’s Workinc.—The total revenue 
accruing to the Tramways Department for the year ended March 
31st last was £95,235, compared with £84,848 in 1918-19. Working 
costs totalled £104,386, against £85,691, leaving a gross deficit of 
£9,161 (£843), which was increased by payment of capital charges 
to £21,865 (£11,174). 


Japan.— RAILWAT ELECTRIFICATION.— Extensions of the 
electric railways running out of Tokio, which will link many 
important centres with the capital, are now planned by the Railway 
Department. A decision has already been reached to run an 
electric line from Ryogoku to Chiba, and from Kichijeji to 
Hachioji. Another extension under consideration is that of the 
present Tokio-Yokohama ‘electric line to Odawara and Yokosuka. 
A new electric line out of Syeno Station to Takasaki is also planned. 
The authorities expect to have the five-mile section between 
Hachioji and Kokubunji in operation before the end of the year. 
The Ryogoku-Chiba line will be attended to after Manseibashi and 
Ryogoku have been ‘connected.—Chamber of Commerce Journal 
(Yokohama). 


London.—NEw Tramway.—The construction of the 
tramway from West India Docks to Terrace Road, Hackney, ria 
West India Dock Road, Burdett Road, Grove Road, Lauriston 
Road, and Well Street, has been commenced by the Consolidated 
Construction Co., Ltd., on behalf of the London County Counoil. 
The system to be adopted is that of the overhead electric trolley. 
The tramway will link up directly the boroughs of Poplar and 
Hackney.—Daily Telegraph. 

INCREASED FARES RESULTS.—In a statement issued from 
Electric Railway House it is stated : —'' For the second week during 
which the increased fares have been in operation—the week ended 
October 9th—the number of passengers carried on the Underground 
railways and omnibuses together, exclusive of railway season- 
ticket holders, was higher by 350,000 than the number carried 
during the preceding week. Taking the railways and omnibuses 
separately, the former carried 50,000 fewer passengers, while the 
latter carried 400,000 more.” 

INSTRUCTIONS TO EMPLOYES.—In a document addressed to men 
of the Metropolitan Electric Tramways, the Union of Vehicle 
Workers says :— 

"In view of the large amount of unemployment prevailing and 
of the recent dismissals that have taken place on the company's 
system, the following instructions are issued, which every member 
is expected to adhere to :— 

“To abstain from working rest days’ during winter months 
and overloading to be atrictly limited to that allowed by the police 
(only 11 allowed to stand in any oar) This has not been 
rigorously observed recently because of great passenger traíffic."— 
Daily Chronicle. 

"TUBE" ACCIDENT.—In the afternoon of Ootober 14th, a train 
on the District Railway ran into the buffers at Wimbledon 
station and mounted the platform. None of the passengers 
received injury, but a women was killed and four others were 
injured while waiting for a train. 

At the inquest subsequently held on the body of Mrs. Judith 
MoLelland, the lady who was killed, the motorman stated that 
upon en g the station he shut off power, and applied the brakes 
as usual, approaching the buffers at the usual speed. He found 
the brakes were not acting, and put on the emergency brake, 
which, however, also failed to hold the train. Witness stated that 
he had held the position of driver for six months. An inspector 
stated that even at the spaed of two miles an hour, the train would 
climb the buffers on account of its weight; there was a slight 
incline towards the platform, and the buffers were unsuitable. 
The jury returned a verdict of Accidental death,” adding that 
the train appeared to have been travelling a little too fast, and 
the motorman had committed a slight error of judgment; it was 
thought that more suitable buffers should be erected. 

ST. PANCRAS.—The Council has decided to install a motor- 
generator set at the Bangor Wharf depot, at an estimated cost of 
£350, for the purpose of charging the batteries of two electric 
dust-vans. 


Tramway Employés.— NRW Waces DEMAND.— The 
National Joint Industrial Council of the Tramways Industry 
recently held a meeting at the Ministry of Labour to consider the 
question of standardisation of wages. Mr. H. J. Squires, chairman 
of the London County Council Tramways Committee, presided. 
The employés’ representatives put forward a demand for a further 
all-round increase of 128. per week, on which the employers 
declined to proceed with the question of standardisation. The 
employés’ representatives then “ requisitioned" a meeting at the 
Ministry of Labour for October 26th to consider the wages demand. 
—The Times. 


Wigan.—FEMxaLE EmpLoygs.— Owing to the large 
number of applications by men for poste at present held by women, 
the Corporation has decided to replace the female conductors and 
car-cleaners as soon as convenient by males. 
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TELEGRAPH AND TELEPHONE NOTES. 


Baltic States.—TELEGRAPHIC CODES.—In reply to a 
recent inquiry respecting the use of commercial codes in telegrams 
between the United Kingdom and the Baltic States, the Postmaster- 
General informed the Department of Overseas Trade that as regards 
Latvia, the only conditions imposed are those of the local author- 
ities in Latvia. At this end, the position is that all telegrams must 
be in plain language, but it is understood the General Post Office 
will accept oodes at the sender's risk, as the local author.ties in 
Latvia may, or may not, accept them. Aa regards Esthonia code 
telegrams are now definitely accepted if they are addressed to well- 
known firms, on condition that, when and if called for, the codes 
must be produced for the Eathonian Government.— Board of Trade 
Journal, 


Telegrams by Acroplane,— During the recent strike of the 
Dutch postal employés and telegraphiste, urgent cable messages for 
the U.S.A. and other countries were brought from Amsterdam to 
London by the Handley-Page Air Mail Service, and transmitted by 
ordinary telegraph cable from London. 


New Baltic Cable.— The British cable-steamer Faraday 
has arrived at Visby, on the Island of Gotland. Sweden, for the 
purpose of laying a telephone cabl between Visby and Stock- 
holm.—Reuter's Trade Service (Stockholm). 


New Telephone Exchange.—At 2.30 p.m. on the 
16th inst., the new Liverpool Central telephone exchange was 
put into commission to replace an old and inadequate exchange of 
the same name. The “Central” is the junction centre of the city, 
and the introduction of new and improved apparatus has neoessi- 
beris the alteration of the telephone numbers on a fairly large 

e. 


Switzerland.—LEAGUE or NATIONS’ WIRELESS INSTAL- 


LATION.—It is understood that the League of Nations, whose 
secretariat is due to arrive at Geneva from London at the end of 
this month, proposes to have wireless apparatus installed at its 
ola capable of communicating over a distance of 750 

miles. 

Underground Telephone Cable.— To relieve the con- 
gestion of the overhead telephone wires an underground cable is 
being laid between Glasgow and Greenock. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the ond of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW, in which te Official 
Notice" appeared.) 


OPEN. 


Australla.— January 19th, 1921. Victorian Railways 
Department. Supply, delivery, and erection and testing, or, alter- 
natively, supply and delivery of electric furnace and equipment, 
and/or, alternatively, for supply and delivery of equipment, and 
drawings for electric furnace.  Particulars from the Agent-General 
for Victoria, London, 8.W.— Tenders. 

BRISBANE.—Novembar 23rd. P.M.G.’s Department. 
and telephone switchboard parts, (October 8th.) 

WESTERN AUSTRALIA.—Deoember 28th. Postmaster-General's 
Department. Telegraph and telephone instruments and parts. 
(Schedule 689), 

Belgium.— October 26th. The Société Nationale de 
Chemins de Fer Vicinaux, 14, Rue de la Science, Brussels. 
Underground armoured cables for feeding the Namur-Citadelle-La 
Plante railway. Electrical Department (Services Electriques) of 
the company, at 48, Rue Monteyer, Brussels. 

Tenders are being invited by the munioipal authorities of 
Wevelghem for the establishment and equipment of two new 
transformer cabins in connection with the electricity supply in 
the town. The specification can be seen either at the Secretariat 
Communale, Wevelghem, or at the offices of M. Goffin, Ingenieur- 
Conseil, 113, Avenue Albert, Brussels. 

October 30th.—The Belgian Post and Telegraph authorities at 
La Salle Madeleine, Brussels. Supply and fixing of a quantity of 
telephone cables and accessories in the Antwerp district. The 
specification (cahier des charges special No. 544) oan be obtained 
from above address at a cost of 7 fr. 90 c. 

November 3rd. Municipal authorities of Hognoul (Province of 
Liége). Concession for the supply of electrical energy for lighting 
and power purposes in the town. 

November 4th. Municipal authorities of Schaerbeek. Supply 
of 1,675 electricity meters (single-phase and three-phase). Copies of 
the specification may be obtained from the Service de l'Electri zité, 
Hotel Communale, Schaerbeek. 

November 9th. Municipal authorit'es of Antwerp. Electrical 
plant. Specification from the Hotel de Ville, Antwerp. 


Costa Rica.— The Government of the Republic is 
inviting tenders for the concession for the construction and 
working during a period of 50 years of an electric tramway between 
the towns of Alajuela and Grecia, Particulars can be obtained 
from the Consul-General of Costa Rica, M. Camille Marchant, 
10, Avenue Hamoir, Brussels, Belgium, 


Telephones 


Doncaster.— November 2nd. Electricity Department. 
One 750-Kw. rotary converter and L.T. awitohgear. (See this issue.) 


France.—October 26th. French State Railway authori- 
ties (Service Eleotrique), 43, Rue de Rome, Paris. Supply and 
laying of two high-tension three-phase cables between the sub- 
stations of La Garenne, Chatou and St. Germain. 


November 19th. French State Railway authorities, Rue de Rome, 
Paris. Supply and installation of the necessary electrical material 
for the Oaeat-Ceinture sub-station. Particulars may be obtained 
from the Service Electrique, 43, Rue de Rome, Paris. 


November 26th. French State Railway Authorities, Paris. 


Supply and erection of two eleotrically-operated travelling cranes 
at the La Garenne electrical repair shops. Particulars may be 
obtained from the Service Eleotrique, 88, Rue de Rome, Paris. 


Italy.—The Department of Overseas Trade has received 
an inquiry from Rome for electric gantry oranes, to lift 1 5 tons at 
a radius of 12 m. Particulars from the D. O. T., where a aketch 
can be seen. 


Manchester. — October 27th. Electricity Committee. 
Com plete heating installation for the workshop and stores at the 
Barton power station. Mr. S. L. Pearce, Chief Engineer and 
Manager, Dickinson Street. 

November 8th. Electricity Committee. Supply and erection of 
high and low preasure steam, feed, &c., pipework —inoluding altera- 
tions to existing pipework, &o. (October 15th.) 

November 22nd. Electricity Department. Motor-generators, 
battery boosters and switchgear. (See this issue.) 


Turton, — November 10th. Urban District Council 
Electricity Committee. Overhead lines and underground cables. 
(October 15th.) 


West Hartlepool. October 26th. Electricity Department. 
One 1,000-Kw. rotary converter and switchgear. (October 8th.) 


* 
* 


CLOSED. 


Australia.—Sydney Oity Council. 
Committee. Acoepted :— 


Maximum-demand indicators, £1,881.—W. G. Watson & Co., 
Spare parts for the 8,000-xw. turbo - -alternator, £2,000. — 
Pe Electrical Co., Ltd. 


MELBOURNE, — City Council. 


Eleotric Lighting 


Ltd. 
Met. Vickers 


Electric Supply Oommittee. 


Accepted :— 
Meters.—(a) £1,6441.—British General Electric Co., Ltd. (e) 2560.— W. 
Watson & Co., Ltd. (d) E NS G. Watson & Co., Ltd. (e) 2309 — 


Warburton, Frank (Pty.), L 
Split-conduotor three - core Nie 214, 569; 500 yd. v. I. ux. cable, £219,— 
P. M. G.“ 8 Department, N.S.W. — 


W.T. Henley's Telegraph Works. 
Telephone exchange equipment, £6,946.—Automatic Telephones (Aust.), 
Ltd.—Tenders. 


Middlesbrough.— 
Electric lighting ,equipment of the 160 houses in connection with the 
housing scheme. Mr. G. Morrison. 


Sunderland. Town Council. Accepted :— 
B. I. & Helsby Cables Co.—880 yd. service cable; 440 yd. -1 cable; insulating 


Time 5 (Leeds), Ltd . ns recorder, with fittings. 
Callender's Cable Co., Ltd. —24 tee bo 


. 


FORTHCOMING EVENTS. 


tution of Mechanical Engimeers.—Friday, October 22nd. At the 
Institution, Storey’s Gate, 8.W. At6p.m. Address by the President. 


Junior Institution of Engineers.—Friday, October nd. At 80 Victoria 
Street, B. W. At8p.m. Paper on Impulse Turbines,” by Mr. A. H. Fitt, 


manchester Association of Engineers. — Saturday, October 28rd. At the 
Memorial Hall, Albert Square, Manchester. At 7 p.m. Paper on Vibra- 
tion, including that of Crank Shafts, Fly Wheels and Alternating current 
Generators, by Mr. J. Frith. 


Birmingham and District Electric Club. Saturday, October 28rd. 
Grand Hotel, Colmore Row. At 6.80 p.m. Annual ladies’ night. 


Institute of Industrial Administration.—Saturday, October 28rd. At the 
Central Hall, Westminster. At 8 p.m. Address on The Industrial 
Question,” by Viscount Haldane. 


raday Society and Physical Society of London.— Joint meeting, Monday, 
er October 2: "d At the Institution of Mechanical Engineers, 8torey's Gate, 
B. W. At 2.80 p.m. General discussion on The Physics and Chemistry of 
Colloids and their bearing on Industrial Questions." 


Chemical Society.—Thursday, October 28th. At the Institution of Mechanical 
Engineers, Storey's Gate, Westminster, 8.W. 1. At 8 p.m. Fischer 
Memorial Lecture, by Dr. M. O. Forster, F.R.8. 


Cheimsrore Engineering Society. — Thursday, October 98th. At the 
East Anglian Institute of Agriculture. At 7 p.m. Paper on “Gauges and 
their Manufacture,” by Mr. E. A. N. Pochin, 


Northampton Past-Day Students’ Associstio —Friday, October 2t 
At the Northampton Institute, Clerkenwell, At 7 p.m. Smokin 
concert. 


At the 
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corsa. NOTES, 

. DIM TM E i 4 Os : : 
‘Summer Time.—The Home Secretary gives notice that 

summer time will cease, and normal G. M. T. be restored, at 3 am. 


(summer time) on the morning of Monday next, October 25th, 
when the olock will be put back to 2 am. Clocks should, there- 


fore; be put back during the night of Sunday-Monday next, 


Qotober 24th-25th. 


.Legal,.—P.M.G. v. BLACKPOOL AND FLEETWOOD TRAM- 
ROAD Oo., LTD.—This case came before the Court of Appeal, con- 
sisting of the Master of the Rolls and Lords Justices Atkin and 
Younger, on October 18th, upon the appeal of the defendant oom- 
pany from a judgment of a Divisional Court, reversing a judgment 
of tbe judge sitting at the Blackpool County Court in an action 
brought by the Postmaster-General to recover £16 18s., the 
agreed expenses incurred in making certain alterations or repairs 
to telegraph lines which were alleged to have been injuriously 
affected by the working of the defendant company's electric 
tramway. 

. Areport of the case appeared in the ELECTRICAL REVIEW for 
December 19th, 1919. 

At the conclusion of the arguments of counsel, their Lordships 
diamissed the appeal, holding upon the facts and the course adopted 
in the County Court, that it was impossible to interfere with the 
decision of the Divisional Court. 


Appointments Vacant.—Foreman, $325 per month, for 
the Government of the Federated Malay States; switchboard 
attendant (94s. 6d.) for the Derby Corporation Electricity Depart- 
ment; engineering draughtsman (£427), for the Hammeramith 
Borough Council Electricity Department ; repairs superintendent 
(2300 + £180), for the L.O.C. Greenwich generating station ; 
eleotrioal engineer (7,500 Rs. per annum), for the Government of 
Mauritius; assistant engineer operator ($360 per month + 20 per 
cent.), for the Brunei Wireless Telegraph Stations of the Govern- 
ment of the Straits Settlements; jointer, for the Wrexham 
Corporation Electricity Depaitment ; plumber-jointer, for the 
Walsall Corporation Electricity Works. See our advertisement 
pages to-day. 


.Salving War Wrecks.—Mr. A. H. Salinger, of New 
York, has perfected a new device which is being teated, and which 
he asserts will be effective in salving valuable ships and cargoes 
Which were sunk during. the European war. The device has an 
electric control operated from the surface. This directs its passage 
to the floor of the sea and under the ship clearing the keel by 8 ft., 
and emerging on the opposite side of the vessel, where it is attached 
toa cable. When enough cables are placed under the ship to 
attach to pontoons of a special collapsible type, air is pumped into 
the pontoons and the ship is raised to the surface. The inventor 
asserts that his method is much less costly than those at present 
employed, and that the time required to complete the task is 
greatly reduced. Reuters Trade Service (New York). 


‘Distribution Mains io Italy.—The following statistics 
are abstracted from an article by Sr. Reboa in J. Elettrotecnica :— 


1 l .ELECTRIO NETWORKS. 
Kilograms of 


Length of Weight o copper per linear 
E lines copper metre of 
Kind of conductor. (kilometres), (tons), conductors, 
H.P. overhead lines 27,600 34,000 1°23 
L.P. t» i 95 PIT 21,000 1 1,000 0'525 
s H.P, cables eee eee Í 5,800 3,900 0:676 
LP, „ v ue 5.600 6,100 1:915 


Totals ...^ 60,000 55,000 — 


Educational. The resolution passed by the shareholders 


of Messrs. Brunner, Mond & Co., authorising the directors to 


distribute to universities or other scientific institutions the sum of 
£100,000 for the furtherance of scientific education and research, 
has been challenged by Mr. W. W. Evans, a sbareholder, who has 
brought an action for an injunction to restrain the company from 
carrying out the proposal. The trial of the action is pending. 
LON pON Lectures PosTPONED.—The course of lectures on 
“Experimental Studies in Vegetable Physiology and Vegetable 
Electricity,” which was to have been given during the present 
term at the London University, South Kensington, by Prof. A. D. 
Waller, has been postponed till next session, owing to the fact that 
Prof. Waller's lecture room is still in use by the administrative 
Staff of the University. During the war a portion of tho buildings 
was commandeered by the Government, and it became necessary 
for the University authorities to requisition the lecture room for 
work connected with the administrative offloes.— The Times, 
Lonpon University.—The L. C. C. Education Committee at a 
special meeting on the 18th inst. decided that subject to arrange- 
ments being made between the Government and the Council of 
King's College, and in the event of the University of London 
accepting the Bloomebury site, and provided that adequate granta 
are made by the Government for building administrative quarters, 
the Council is prepared to consider an application for a building 
grant. It was stipulated that the Council's contribution should 
not exceed one-third of that made by the Government, to a total 
not exceeding 41,000,000. The Sena e of the University was to 
consider the matter this week, é 


I. M. E. A. Meeting.—A special general meeting of the 
Incorporated Municipal Electrical Association was held on 
October 15th, when the question of the future position in 
connection with the National Joint Industrial Council and District 
Councils of the electricity supply industry was considered. 


L. E. E. Re-unlon.— The London Electrical Engineers’ 
Old Comrades’ Association is holding a re- union concert at the 
Bridge House Hotel, London Bridge, on November 20th, Admis- 
sion will be by membership card obtainable from the Hon. Sec., 108, 
Heathwood Gardens, Charlton, S.E. 7. 


Fatalitles,—At Deans Oil Works, West Calder, on October 
14th, Alexander Ellis, a miner, lost his life under peculiar cireum. 
stances. A live electric wire from the power station had, in some 
way, got into contact with a door handle, and when Ellis turned the 
handle, he reoeived a shock, and died immediately. . 


French “Leader” Cabtes.— Admiral Fournier, on October 
lith, addressed the Academy of Sciences, in Paris, on the subject 
of "leader" cables for guiding ships. It is reported that the 
French Minister of Marine has decided on the installation of the 
system in all French ports, and there is some talk of laying a cable 
across the English Channel. 


a 

Bethlem Hospital X-Ray Department.—Founded in 
1247 by a leading London citizen, the Bethlem Royal Hospital for 
the treatment of sufferers from mental diseases takes honourable 
rank. In 1916 a generous donor installed a complete kinematograph 
apparatus for the amusement of patients and staff. The work is 
now taken a step further by the generous gift of the president of 
the hospital, Sir Charles Cheers Wakefield, O. B.E , who is presenting 
& complete X-ray installation to the hospital, which is to be 
inaugurated to-day by the Lord Mayor. | 


Barnsley Apprenticeship Scheme, — The Town Council 
has approved a scheme, submitted by the borough electrical engi- 
neer, for the employment of apprentices at the electricity works at 
the age of 17 years and upwards, the period of apprenticeship to be 
three years at the following scale: — First year; 258. per week; 
second year, 304. per week ; third year, 35s. per week, It was also 
decided that such apprentices should be afforded every facility. for 
attending classes at the Technical School, 


New York Leader Cable.—As we foreshadowed some 
time back, the U.S. Nav.1 authorities, on the 6th inst., carried out 
successful demonstrations of how a ship may be guided into 
harbour safely, in spite of the densest fog, by means of a submerged 
“leader” cable carrying an alternating current. The experiment 
took place in the Lower Harbour at New York, and Com. Norton 
“ picked up" the cable down stream; by listening in he steered 
the U. S. S. Sen mes to port or starboard, according to the volume of 
sound indicating hia position. The receivers consisted of two coils 
hung just above the water-line on either side of the destroyer in 
conjunction with amplifiers at the steering position. 


Electricity and Housing. We have from time to time 
referred to what is being done in various parts of the country 
with regard to the application of electricity to housing 
schemes, and the excellent idea of the E.D.A. in attempting to 
persuade electricity supply authorities to provide a few "' all 
or semi-electric ° houses in every district, with the object 
of obtaining actual data, will doubtless give fruitful results 
that wil be of much value. In this connection, the New- 
castle-on-Tyne Electricity Supply Co., Ltd., has been working 
for a long time on a housing scheme in the Billingham 
district, and at the present time, when so many housing 
schemes are under consideration, it is thought that a concrete 
example of what is actually being done in one district will 
be of wide interest. We hope to return to the subject at an 


-early date; for the present it will suffice to draw attention 


to a booklet which is about to be issued by the above com- 
pany in the hope that the particulars therein given will prove 
useful to housing authorities and others interested, who are 
invited to visit the houses described, and see for themselves 
what is being done. At present only 78 houses, of four 
different types, are being built, and they are intended for 
the working classes. The booklet first deals with the. advan» 
tages that are derived from the use of electricity in houses, 
and proceeds by the aid of plans and illustrations to describe 
the lighting, heating, and cooking apparatus installed in the 
various rooms. It may be mentioned that in the bathroom 
and scullery hot and cold water systems are installed, an 
the latter room also contains an electrically-heated clothes 
boiler. An electric cooker and electric fires are provided. 
Finally, details and figures are given with dedo to current 
consumption, and tests of electric cooking for six persons 
in a house. 2 


Electrical Treatment for Tooth Diseases.—With further 
reference to our note under the above heading in our October 
8th issue, it is interesting to learn that as early as 1911 the 
Cox-Cavendish Electrical Co., Ltd., placed on the market 8 
special apparatus designed for the treatment of various den 


diseases by means of electricity, the treatment being known, 


as “Ionic Medication," and carried out through the agency 
of a galvanic current. A large number of outfits has let 
supplied since that date, and in 1918 an interesting boo e 
on the subject was published by Mr. E. H. Willis. 
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Long Span in Transmission Line. — The ` Electrical 
Review of Chicago, quoting a paper read before the American 
Institute of Electrical Engineers, describes how the problem 
- Was solved of carrying a high-voltage transmission line 
between two mountain tops by the Knoxville (Tennessee) 
Power Co. The length of this span is 5,010 ft., and a total 
of 83 steel and aluminium wires were stranded together tg 
form the cable. This cable, which has a diameter of 1.175 in. 
and a weight of 2.032 lb. per ft., has an elastic limit of 
65,000: lb. and an ultimate strength of 82,000 lb. Allowing 
an increase in weight of 1.025 lb. per ft. due to ice, and 
aesuming a horizontal wind pressure of 1.085 lb. per ft. of 
length,. the total resultant loaded weight per foot amounts 
to 8.25 lb. The temperature at the time of stringing the 
cable was about 80 deg. F., and the three lower spans were 
installed with a sag of 237 ft. below the lower support, the 
difference in elevation of supports being 208.5 ft. The upper 
cable was suspended with a sag of 116 ft. below the lower 
support, the tension in this cable having a value of about 
10 tons. The insulators used on this long span are rated 
at 150,000 volts, and are of the oil-filled, porcelain-covered, 
strain type. The hickory wood used in their construction 
was carefully selected and tested before being finally passed. 


I— REED 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—WestTeRN CENTRE.— 
The ninth annual meeting of the Western Centre was held 
at Cardiff on Monday evening last, the Chairman (Mr. Arthur 
Ellis) presiding over a good muster of members and visitors. 
The annual statement of accounts was presented by the Trea- 
aurer (Mr. A. J. Newman). This statement showed an ad- 
verse balance on the session’s working, and Mr. Newman 
emphasised the necessity of strictest economy during the com- 
ing session if the future activities of the Centre were not to 
be seriously curtailed. The scrutineers of the ballot re- 
ported that the following had been elected to the vacancies on 
the committee :—Messrs.. C. G. Morley-New, B. K. Ashton, 
W. Nairn, T. Hood, and Major Ivor David, with Mr. A. J. 
Newman as chairman and Messrs. A. C. McWhirter and F. 
Tremain as first and second vice-chairmen respectively. After 
the transaction of routine business an interesting presentation 
was made to Messrs. C. T: Allan and A. J. Ostler, the joint 
hon. secretaries of the Centre. The presentations took the 
form of a split-second stop watch for Mr. Allan, and rose bowl 
and fruit dishes for Mrs, Allan, and a soup tureen convertible 
to entrée. dishes and a silver cigarette case for Mr. and Mrs. 
Ostler. The Chairman, in tnaking the presentations, asked the 
recipients to accept the gifts as a small token of the apprecia- 
tion which was felt by those who took part in the summer 
meeting of the Institution. That function had been an un- 
qualified success, and it was in no small measure due to the 


untiring efforts of Mr. Allan and Mr. Ostler. After Mr. Allan 


and Mr. Ostler had suitably responded, a short address on 
Technical Education was given by. Principal Cole, of the 
Cardiff, Technical College, and this was followed by an address 
by. Sir William Noble, chief engineer to the Post Office, on 
Post Office Telegraphs and Telephones." Sir William gave 
a résumé of the work accomplished by the Government in 
these departments, and dealt with the plans regarding Cardiff. 
Progress was being held up chiefly on account of the shortage 
of material. He considered that Great Britain still maintained 
her supremacy in telegraphy and telephony, and that the ser- 
vice giyen whilst far from perfection compared favourably with 
that of any other nation. Hearty votes of thanks were 
A COR both Principal Cole and Sir William Noble for their 
addresses. „ | 


Chelmsford Engineering Seciety.— The first meeting of 
the new session was. held on October 13th, when Mr. 
Dann gave his presidential address. The speaker pointed out 
that a very comprehensive programme had been arranged, 
and urged members to take a wide view of the subjects dealt 
with, and not.confine themseltes strictly to the technical 
side. Mr. A. Haskins; M.B.E., in moving a vote of thanks 
io the President, extended an invitation to the Society to 
visit Messrs. Hoffmann's works, and Mr. A. Eddington invited 
the Society to Messrs. Marconi’s at some future date. The 
membership now stands at 90. = 
Faraday Society and Physical Society of Lendon.—A 
general discussion on '' The Physics and Chemistry of Colloids 
and their Bearing on Industrial Questions ” is to be held at 
the Institution of Mechanical Engineers, Storey's Gate, S. W. I. 
on October 25th. Sir Robert Hadfield, Bart., F.R.S., will 
take the chair at 2.30 p.m., and Prof. Sir William Bragg, 
K.B.E., F.R.S., will preside over the discussion. Among the 
many papers to be presented nre '' The Origin of the Charge 
of a Colloidal Particle and its Neutralisation by Electrolytes,” 
by Mr. J. W. Mukherjee, M.Sc., and Some Practical Ap- 
plications of Electro-endosmose and Cataphoresis," by Dr. 
W. R. Ormandy, F.I.O. ' | 


= Association of Mining Electrical Engineers.—The York- 
shire branch of the Association held its first meeting of the 


wey 


session at Wakefield, on October th, when Mr. F. W. Har 

bottle delivered his presidential address. He took as his 
subject The Efficient and Safe Working of Electrical Ap- 
paratus in a Mine." Colliery electricians, he feared, were 
apt to be a little lax with regard to the periodical examination 
of the plant under their care, and he strongly advised that 
periodically all electrical apparatus should be taken out of the 
pit and thoroughly overhauled. A coal cutter or conveyor 
working in adverse conditions should be brought out every 
six months; motors working under better conditions could 
remain at work undisturbed for, perhaps, three years, while 
static apparatus such as transformers and switches could 
remain in the pit for five years. He also urged the changing 
of oil used in transformers and switches at least every two 
years. The deteriorating effects on insulation of a dry, dusty 
atmosphere or high temperature were also dealt with. To 
prevent motors running at excessive speed, due to a negative 
load, he suggested the use of an over-speed. governor or & 
clutch. Protection against overload was dealt with, and the 
need for systematic supervision emphasised. pale A E 

The members then discussed in detail the new rules regulat- 
ing the use of electricity in mines. , 

An Ayrshire sub-branch of the Association has been formed, 
and the opening meeting was held at Kilmarnock on October 
16th. Mr. Archibald Smellie, New Cumnock, is president. 

The West of Scotland branch of the Association opened 
the session on October 16th, when Mr. Frank Anslow, Glasgow, 
the president, gave an address on the electrification. of col- 
lieries and a new form of power transmission. 


The South African Municipal Electrical’ Engineers’ 
Annual Congress.—The fourth annual convention of the 
Association of Municipal Electrical Enginar was held 
in September at Pretoria. Mr. B. Sankey (Johannes- 
burg) presided over a large attendance, and in the 
course of his retiring address, said that one of the unfortunate 
features of the last year’s history .of the Association 
had been the loss of a large number of its most respon- 
sible and valued members who had retired from municipal 
life, tempted in most cases by the sweets of commercial life. 
On the one hand, wage earners were being paid sums which 
rested upon no basis of individual skill or output, but were 
simply the result of collective bargaining, and they were often 
too high. On the other hand; the salaried official, who until 
recently had disdained to combine, was-often being remune- 
rated at a rate far below the agus vC represented his 
real value. That, as events had shown in their own Associa- 
tion, was most evident in Government and municipal depart- 
ments, where the brain worker had less opportunity of con- 
trolling his gains than in commercial life. Of the two 
situations the underpayment of the brain worker was. likely 
to do the country more harm, though while politics could 
intrude into these matters in the way they did at present, 
it was difficult to see how the situation was to be altered 
without a good deal of trouble. A joint committee of the 
South African Institute of Electrical Engineers and of their 
Association was, however, meeting to endeavour to improve 
the salaries and working conditions of municipal electrical 
engineers. Meantime, he had undertaken on behalf of their 
Association to collect and tabulate statistics of salaries and 
working conditions of municipal electrical engineers at the 
present time. Some of the working conditions in the small 
towns read more like the days of slavery, and one could hardly 
realise the spirit of heartless indifference which apparently 
perineated some small councils. If the Association could bring 
the attention of the Government to the necessity of the em- 
ployment of competent engineers to have charge of electrical 
undertakings, and of engaging only consulting engineers of 
proved ability and long experience in their particular. branch 
of the profession, it would have performed good service to its 
members and the public alike. | 

Mr. T. C. Wolley Dod (Pretoria) was elected president of 
the Association, and in his address to the convention, dealt 
with municipal electric undertakings, including the genera- 
tion, distribution, and utilisation of electric energy. hether 
the concerns they controlled were large or small, there was 
one feature common to them all—expansion. The early history 
of electricity supply in South Africa followed .very much the 
same lines as in Great Britain. Initiated by private enterprise 
in the principal towns, it was soon taken up by local authori- 
ties, and in urban areas was now practical exclusively in 
the hands of the municipalities. Municipal control would 
continue to exist for many years to come, at any rate, in the 
smaller municipalities, but the tendency of the future must 
be towards the super-power station under more catholic con- 
trol. The proposed electrification of railways in certain dis- 
tricts would give rise to the establishment of power stations, 
either under the joint. control of local authorities, and the 
railways, or far more probably controlled by some bod 
independent of either. South Africa was not a country where 
hydro-electric stations were likely to be of any importance, 
and it was to the coal-fired steam stations, they must look 
for the future. : | 

Mr. Dod reviewed the various provincial ordinances and 
municipal by-laws dealing with the supply. of electricity, and 
said there was nothing in any of them to prevent the munici- 
palities of the Union adopting a uniform code of by-laws and 
regulations, provided they were accepted by the various ad- 
ministrators. More particularly would it be advantageous to 
adopt a uniform code of wiring regulations. He advocated 
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powers for municipalities to license electricians. It was de- 
sirable that such licences should be compulsory. Johannes- 
burg already issued such licences, and Pretoria was about to 
do so.—S.A. Mining and Engineering Journal. 


„Northampton Past-day Students’ Association.—This 
Society, of which every past-day student of the Northamp- 
ton ” Institute, Clerkenwell, is a member, was in compara- 
tive abeyance during the war. It has been revived under the 
guidance of a list of keen officers and committee, and it is 
hoped that as many members as possible will endeavour to 
attend the smoking concert to be held at the Northampton 
Institute on Friday, October 29th, at 7 o'clock. A good pro- 
gramme has been arranged, and a pleasant evening is antici- 
pated; the reunions, it is expected, will be the happiest 
features: Joint meeting with N.I.E.S.; N.I. students’ dance 
annual dinner; annual general meeting. The 
secretary, Mr. W. S. Salter, of 11, Delcourt Mansions, Rosen- 
dale Road, Dulwich, S.E. 21, will be pleased to hear from 
any member who has not received his membership card. 


0 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Barnes U.D.C. has decided that as from October Ist the 
electrical engineer shall be granted the full Civil Service war 
bonus on such basis salary as will increase the gross salary 
paid to him by £100. 

After the monthly meeting of district engineers of the 
Newcastle-upon-Tyne Electric Supply Co., Ltd., the presenta- 
tion of a suitably inscribed gold watch was made to Mr. M. F. 
SHEEDY upon his transferring to the company's power de- 
partment. Mr. Sheedy has been in the operating department 
for eight years, and has held the position of superintendent 
engineer of the Southern area. Mr. W. R. Rogers, district 


engineer, Gateshead, made the presentation, and wished Mr. 
Sheedy success in his new sphere. Mr. Sheedy thanked the 


meeting in a brief speech, acknowledging the support he had 


received from his colleagues. 

Mr. A. KENT has resigned from the position of cable works 
manager to the Hackbridge Cable Co., Ltd. Communications 
should be addressed to The Hollies, Belmont Road, Walling- 
ton, Surrey. '(Telephone: Sutton 9960.) 

Canterbury T.C. has adopted the recommendation of the 
Associated Municipal Electrical Engineers (Great Britain and 
Ireland) so far as the salary of the chief electrical engineer 
(Mr. BLASCHECK) 18 concerned, the scale to operate as from 
April let, 1920. Mr. Blascheck's salary 18 increased from 
£575 to £640. 

Mr. R. G. Avison, employed by Messrs. E. Brook, Ltd., 
a second-year electrical engineering student under the scheme 
of the Huddersfield Engineers’ Training Association, 1s stated 
DUE annual report, just issued, to be the winner of a bronze 
medal. 

Mr. P. H. HARDEN, of the Swansea Corporation engineering 
department, has been appointed engineering assistant to the 
].eeds Corporation. 

Mr. H. Tettow, A.M.I.E.E., chief assistant engineer to 
the Coatbridge and Airdrie Electric Supply Co., Ltd., has been 
appointed electrical engineer and manager to the Bacup 
Corporation, at a salary of £450 per annum, plus 5 per cent. 
bonus on net profits. There were 62 applicants for the 
position. . 

Mr. A. S. Hampton, M.I.E.E., has been appointed tele- 
graph and electrical engineer to the Caledonian Railway Co., 
in succession to Mr. W. Stephenson. 

Mr. J. H. MEIKLEJOHN, A. M. I. Mech. E., has resigned his 

position as engineer to the Broughton Copper Co., Ltd., and 
18 proceeding to Australia to take up & similar appointment 
with the Austral Bronze Co., Botany Road, Alexandria, 
Sydney. 
In the Metropolitan-Vickers Gazette for September an 
account is given of the career of Mr. H. MENSFORTH, C. B. E., 
M.Sc., late general works manager of the company, who has 
been appointed Director-General of Factories under the Army 
Council at the War Office. Mr. Mensforth joined the com- 
pany as a draughtsman in 1904, and was mainly responsible 
for the design of its vertical tandem gas engine. He became 
works manager on January Ist. 1913, when the electrical 
side of the works, as well as the engine department, came 
under his control: on December Ist, 1915, he was made general 
works manager, and on October 3rd, 1917. general manager 
of works, in which capacity his organising and technical 
abilities were exercised to the fullest advantage in the national 
service, he being chairman of the Manchester. Armaments 
Committee. In addition to his administrative and engineer- 
ing talents, Mr. Mensforth's skill in handling labour questions 
and his sympathetic attitude towards labour, have gained him 
& nationa: reputation. 


Shoreditch B.C. Special Standing Joint Committee recom- 
mends the adoption of the schedule of salaries of the Technical 
and Clerical Staff of the undertaking as recommended by the 
National Joint Board of Employers and Staff Members of the 
Electricity Supply Industry. The effect of the award with 
regard to the members of the technical staff of the lighting 
department who are members of the E.P.E.A., is as follows, 
the award to date from June Ist last :— 

Mr. W. Weekes, deputy chief engineer and superintendent of mains, pre- 
sent salary £520, under new scheme to £707; Mr. A. Barbour, resident 
mechanical engineer, Whiston Street, from £430 to £463 plus residence 
estimated at £75; Mr. H. Love, resident mechanical engineer, Coronet Street, 
from £338 to £423 plus residence estimated at £75; Mr. F. C. Ebner, assistant 
mains and installation engineer, from £390 to £489; Me. L. Flavell, main- 
tenance engineer, from £338 to £424; Mr. F. V. Wimhurst, assistant mains 
engineer and draughtsman, from £343 to £430; Messrs. A. East, S. Thomas, 
A. Pitcher, H. Wimhurst, A. Ridd, and H. Randall, electricians in charge, 
from £291 to £365; Mr. H. Lawson, electrician in charge, from £283 to 
£354; Mr. F. Clarke, test room assistant, from £286 to £358. 

All members are entitled to receive 5 per cent. increase in 
salary under new rates due to the undertaking being in 
District No. 10 (London), also a percentage adjustment of 
salary in accordance with the variation in the cost of living 
from 3.6 per cent. to 21 per cent. The recommendations with 
regard to the clerical staff who are members of the E.S.C.A. 
are as follows, and are operative from April Ist last :— 

Mr. J. A. Williams, present salary and bonus, £349, salary under award 


£385; Mr. H. W. Elsdon, from £306 to £338; Mr. F. Hodges, from £291 to 
H. R. Liovd, from £276 to £307; Mr. L. D«bble, from £247 


The salary of the Bexhill Corporation assistant electrical 
engineer (Mr. R. C. Carter) has been increased from £300 
to £375 per annum. It is stated that under the schedule of 
salaries drawn up by the Joint Board of the Electricity Supply 
Industry he is entitled to £538. 

JAMES CALDWELL, M.Inst.C.E., deputy chairman of In- 
dustrials, I.td., and technical director of several electric welding 
concerns, has retired from the firm of James E. Sayers & Cald- 
well, consulting engineers, Glasgow. as from August last. 
Address, 14-16, Cockspur Street, and Parliament Mansions, 
Victoria Street, London, S.W. 1. 


Will.—Mr. S. H. Sanps, a director of the Old National 
Telephone Co., left £43,671 net personalty. 


NEW COMPANIES REGISTERED. 
Harrison Brothers (Electrical Engineers), Ltd. ( 170,754). 


Private companv. Registered October llth. Capital, £26,000 shares. 
To carry on the business of electrical, telephone, heating, sanitary, hydraulic, 
and general engineers, &c. The first directors are: A. Edwards (permanent), 
Atlas Foundry, Middlesbrough; A. Anderson, 1, Newlands Road, Middlesbrough. 
Solicitor: H. Outhwaite, Prudential Chambers, Middlesbrough. 


Bell Electrical Co. (Northern), Ltd. (170,706).—Private 
company. Registered October 8th. Capital, £12,000 in £1 shares (2,000 de- 
ferred). To take over the business of electricians and electrical and motor 
engineers at Palatine Chambers, Market Street, Halifax, and to adopt an 
agreement with B. Bell. The subscribers (each with one share) are: B. Bell, 
4, Portland Place, Halifax, electrical engineer; A. W. Smith, 7, Briscoe 
Terrace, Greetland, master dyer; W. Farrar, Ellwood, Bradford Road, Brig- 
house, cotton spinner. The first directors are to be appointed by the sub- 
scribers. Registered office: Palatine Chambers, Market Street, Halifax. 


William Heywood & Son, Ltd. (170,810).—Private com- 
pany. Registered October 13th. Capital, 210,000 in £1 shares. To take over 
the business of ironfounders and general engineers carried on by W. Heywood 
and I.. Heywood, at Royton, as“ William Heywood & Son," and to carry on 
the business of electricians, electrical, mechanical, motor, telephone, and 
general engineers, &c. The first directors are: W. Heywood (chairman), 38, 
Park Street, Royton; L. Heywood, 500, Rochdale Road, Royton; W. Tatter- 
sall, “ Oak Dene,” Grasscroft, Greenfield; H. Lowe, 1, Church Street. 
Rovton. The two first named are permanent. Secretary: L. Heywood. 
Registered office: Milton Street, Royton. 


Welders, Ltd. (170.850).—Private company. Registered 
October 15th. Capital, £5,000 in £1 shares. To carry on the business of 
welders and cutters of metals, by electricity or oxy-acetylene, &c. The pro- 
visional directors are: T. Shipley, 105, lumber Street, Hull, clerk: A. 
Garton, “ Hope Cottage," Anlaby Park, Hull, clerk. Registered office: 
Imperial Chambers, Bowlalley Lane, Hull. 


Hawes Electric Lighting Co., Ltd. (170,842).—Registered 
October 15th. Capital, £3.000 in £1 shares. To carry on at Hawes, Yorks., 
the business of an electric light company, &c. Minimum cash subscription 
£1,000. The first directors are: E. Allen. Hawes, draper; T. Allen. Gayle, 
Hawes, grocer; S. W. Bowness, Hawes, chemist; G. Coates, Hawes, chemist; 
J. A. Dinsdale, Gavle, Hawes, farmer; A. T. Iveson. Hawes, auctioneer; 
W. T. Metcalfe, Hawes, solicitor: W. Raw, Hawes. Qualification: £20. 
Secretary: H. F. Martland. Registered office: Gayle Mill, Hawes, Yorks. 


Wareham Electric Supply Co., Ltd. (170,858).—Private 
company. Registered October 15th. Capital, £5,000 in £10 shares. To carry 
on the business as indicated be the title. The first directors are: T. Carter, 
9. South Street, Dorchester; Mrs. J. C. Portman, The Priory, Wareham; 
Mrs. E. G. Filliter, St. Martin's House, Wareham; M. P. B. Portman, The 
Priory, Wareham. Registered office : 20, South Street, Wareham, Dorset. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Dawlish Electric Light & Power Co., Ltd.—Two third 
mortgage debentures dated September 24th, 1920, to secure £500 ench, charged 
on the company's undertaking and property, present and future, including 
uncalled capital. Holdere: D, Anderson, The Cliffe, Dawlish, and A. Hobson, 
Redcliffe, Dawlish, 
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Marconi's Wireless Telegraph Co., Ltd. (53,403).—Return 
dated July 18th, 1920. Capital, £3,000,000 in £1 shares (2,750,000 ordinary and 
250,000 7 per cent. cumulative participating 5 2,609,374 ordinary, 
and 250, preferred shares taken up, £2,749,865 -14s. paid, £75,960 con- 
sidered as paid, £33,548 6s. remains in arrears. Mortgages and charges, 
£8,611 12s. 4d 


Union Cable Co., Ltd. (67,064) .—Return dated July 23rd, 
1920. Capital, £50,000 in #1 shares. All shares taken up, 000 paid. 
Mortgages and charges, nil. Capital increased to £100,000 in £1 shares on 
July 29th. Return of allotments made up to August 6th shows the whole of 
the additional shares allotted for cash. 


Lancashire Power Construction Co., Ltd. (77,202).—Re- 
turn dated July 8th, 19299. Capital, £689,838 in £1 shares (400,000 first pre- 
ferred, 137,500 preferred, and 152,338 ordinary). All shares taken up, 
£680,477 2s. paid, £2,400 considered as paid, 46, 960 18s. remains in arrears. 
Mortgages and charges, £288,000. 


Tranmere Engineering Co., Ltd.—Debenture dated Sep- 

tember 29th, 1920, to secure £700, charged on the company’s undertaking and 

rty, present and future, including uncalled capital subject to prior 
charges. Holder: S. F. Grandidge, 27, Park Road South, Birkenhead. 


Switchgear & Cowans, Ltd.—Issue on September 30th, 
1990, of £1, debentures, part oí a series already registered. 


CITY NOTES. 


& 


Electric Supply Corporation, Ltd.—In his speech at the 
annual meeting, held on October 15th, the chairman (Mr. 
J. G. B. Stone) referred to the Statutory Undertakings (Tem- 
porary Increase of Charges) Act, 1918, and said that during 
the year they were able to enter into revised agreements 
in all but three of their undertakings. The position to-day 
was, therefore, very much better, as they received a con- 
siderable addition to their pre-war rates in all their under- 
takings. It was, however, necessary to obtain still further 
advances, and steps were being taken with that object. He 
was pleased to say that the Ministry of Transport, which now 
controlled their destinies, was apparently looking with a 
more favourable eye on the claims put forward by the eleciric 
supply industry, and they were no longer debarred from 
making application for increased rates under the Electric 
Lighting Acts. The rates fixed under such procedure did not 
involve any curtailment of their dividends, and it was their 
intention to take advantage of this method in due course. 
The rates so fixed could not be changed for five years; it was, 
therefore, advisable to wait until they saw some sign of an 
arrestment in the rapid increase in the cost of labour and 
materiel.—F inancier. 


Brampton Brothers, Ltd.—Final dividend on preference 


shares at the rate of 6 per cent. per annum, ordinary shares 
10 per cent.; £20,000 to reserve, and £8,894 carried for- 
ward. 


Stock Exchange Notices.—The Committee has ordered 
the following to be officially quoted:— 

ee General Electric Co., Ltd.—$754,400 common 
stock. 

Dealings in the undermentioned have been specially allowed 
by the Committee. and the shares are now included with 
those in which special settlements have been granted :— 

Para Telephone Co., I.td.—60,000 ordinary shares of £1 
each, fully paid (Nos. 1 to 60,000). 


- Erinoid, Ltd.—For the year ended August 31st, 1920, the 
total profits amounted to £70,136; after allowing for company 
charges, depreciation, &c., the net profits were £64,162, which 
with the amount brought forward totalled £65,230, from 
which £35,000 has been transferred to reserve, and a dividend 
ig now recommended: of 15 per cent., making 224 per cent. 
for the year. less tax, leaving £2,668 to be carried forward. 
The report states that supplementary premises at Yale, Glos. 
(formerly an aeroplane repairing station), have been acquired 
from the Disposal Board; when fully equipped, the new 
1 will enable the output of Erinoid to be practically 
oubled. 


Companies Struck off the Register.— The following are 
to be struck off the register within three months unless 
cause is shown to the contrary:— 


British Prometheus Co., Ltd. 

Diaphone Co., Ltd. 

Hemming Conduit Grip, Ltd. 

Llanelly Motor & Engineering Co., Ltd. 


United River Plate Telephone Co., Ltd.—Intcrim divi- 
dend of 3 per cent. on the ordinary shares, free of tax, for 
the half-year to June 30th. 


Indo-European Telegraph Co., Ltd.—Interim dividend for 
i June half-year at the rate of 5 per cent. per annum, free 
of tax. 


Norwich Electric Tramways Co., Ltd.—Profit for the vear 
£10,864, plus £167 brought forward, total available balance 
£11,031, to be appropriated as follows: £714 is put to writing 
down cost of turbo-generator, and the balance, £10,317, to 
the reserve fund. 


Anglo-American Telegraph Co., Ltd.—Interim dividend 
for quarter ended September 30th of 138. per cent. on the 
oan stock and 30 per cent. on the preferred stock, less 
8X. l n 


Pope's Wire Lamps.—The shareholders in the N. V. 
Pope's Metaaldraad Lampenfabriek of Venlo, Holland, have. 
sanctioned an increase in the share capital by the issue of 
800 new shares of 1,000 fr. 

Direct United States Cable Co., Ltd.—At a meeting held 
at Winchester House on Tuesday last the resolution approving 
the sale to the Government was unanimously adopted. 

Calcutta Tramways Co., Ltd.—Interim dividend of 3j 
per cent., free of tax, on ordinary shares. 

Electrical Utilities Corporation, Ltd.—Dividend of 1} per 
cent. an preferred for quarter ended September 30th. 

Trafford Park Estates, Ltd.—Dividend 8 per cent.; carry 
forward 484, 269. 


- 


STOCKS AND SHARES. 


TUESDAY EVENING. 


It would be a very good thing if the miners’ strike could be 
left out of the account of Stock Exchange happenings in 
regard to electrical markets during the past week. Like 
King Charles’ head in Mr. Dick's book, it is, however, bound 
to come in, being the determining factor which has made 
prices alternately depressed and a little less so. Business is 
jogging slong in a quiet sort of way, and Stock Exchange 
opinion expresses some little surprise that quotations should 
keep up as well as they do. The fact £hat there is no parti- 
cular slump in any of the markets points not only to the fact 
that the public are refusing to sell to any large extent, but also 
implies that there is a certain amount of buying going on at 
the same time. Would-be sellers find that it is not easy to 
transact their business always at the lower of the two quota- 
tions furnished. This phase has been mentioned several times 
here of late. With everybody on the tiptoe of expectation . 
that the strike may be settled with unexpected promptitude, 
there are few who care to sell unless they are in need of 
money. On the other hand, nobody wants to buy Stock Ex- 
change securities while everything is on the lap of the gods. 

Investment stocks are maintained with firmness. The word 
Revolution is heard every now and then, and the 
humorists profess that they are laying in steel waistcoats 
against the time when Irish methods may become common in 
the streets of London. It is in those departments which are 
immediately affected by the coal strike where weakness is 
most apparent, and colliery shares naturally have fallen, to- 
getber with those in the shipping, iron and steel markets. 
Railway stocks are dull, but not worse than that. Under- 
ground Electric incomes have given way 3 points to 684, and 
the £10 shares fell à to 28, while the IS. shares are nominally 
7s. The company advertises that the raising of fares has re- 
sulted in a slight falling off in the number of passengers 
carried, but points out that the omnibus traffic suffered some 
disadvantage during the first week of the increased fares, 
owing to weather conditions. So far as Underground incomes 
are concerned, it is apparent that optimism went a little too 
far in rushing up the price some 10 points in less than a 
fortnight, because it is scarcely to be expected that the com- 
pany will be able to pay anything like the full dividend of 
6 per cent., free of tax, on these bonds in respect of the cur- 
rent six months. If curtailment of train services becomes 
necessary, this is bound to affect receipts also, but where 
uncertainty prevails at every step, it is useless to attempt 
straying into the paths of prophecy in regard to the future 
that lies just ahead. 

A good deal of surprise has been caused by Direct United 
States Cable shares going back to 5} in spite of the offer of 
the Government to the company on terms which are likely to. 
work out to the advantage of holders at anything under £6. 
The market estimate ranges between £6 10s. and £6 15s. as 
the ultimate value of the shares when the liquidation is at an 
end, but in the meantime the shares can be picked up in the 
neighbourhood of 5§, so that there is at least the chance of a 
good interest for those who are content to put them away, 
for some little time. It is just the uncertainty as to how 
long this time will be that prevents investors from buying 
Directs at the present moment. Other cable shares are steady, 
although Eastern Telegraph new shares eased off a trifle to 
178. 9d., and there is some little hesitation in other members 
of the group, due simply to the fact that nobody wants to 
buy anything while the coal strike remains in suspense. Globe 
preference are better at 84. It may be noted that Eastern 
ordinary stock, Eastern Extension shares and Westerns are 
now all standing at the same level. 

Anglo-American deferred receded to 173. Marconis are 
heavy at 9 11/16, at which price they can be bought, while 
Canadians are 9s. 6d. and Marines 288. 6d. Oriental Tele. 
phones at 23 are ex the dividend just paid. 

It ig in such shares as Babcock & Wilcox where tho coal 
strike effect is heavily felt. Babcocks have gone back to 21, 
and other engineering shares are depressed. Edisons at 19s. 


ere ls. 6d. down. General Electrics at 25s. 9d. show a fall of 


eee 


636. 
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le. 3d., and Siemens receded to 24s. Nor are the other shires 
in this manufacturing group by any means firm, and when 
sellers come to test the nominal quotations, they, the sellers, 
are apt to feel disappointed at the result. Electric lighting 
shares are a trifle unsteady. A fall of à in St. James's ordi- 
nary left the price 64. Bromptons have gone back to 64. 
South Londons.retained their rise at 24. Notting Hill 6 per 
cent, preference weakened to 73. Chelseas rose to 3. Here 
also the market is somewhat nominal, and the electricity 
supply section is one in which business has become almost a 
matter of negotiation. | | 

Mexicans have not benefited by the renewed assurance of 
General Obregon, the new President, to the effect that his 
country will meet its obligations to foreign creditors. 
Mexican Light and Power bonds shed another 3 points, and 
Mexico Tramways sixes are 2 lower, at 32. Brazilian Tractions 
weakened to 44, a drop of 94. Anglo-Argentine Tramways 
first preference are now quoted at 3 ex the 5s. 6d. just paid 
on account of arrears. British Columbia Electric preferred 
and deferred have both moved up 3 points. Kaministiquia 
common hardened to 115}, and the 5 per cent. bonds to 97. 
The pound sterling has again fallen in relation to the dollar 
in consequence of the cou strike, and all“ dollar securities 
have advanced. | 

"Vickers, Armstrongs Explosive Trades and other armament 
shares have given way Vickers at 20s. 3d. stand lower now 
than they have done since the shares were split into their 
present £1 form in 1897. In the rubber market, continued 
weakness of the raw produce combines with general condi- 
tions to keep the market flat. A fair amount of adhesion to 
the recent proposal of curtailment of output by 25 per cent. 
on the part of rubber-producing companies has been obtained, 
and the experiment will start on November Ist. 


" SHARE LIST OF ELBOTRIOAL OOMPANIES. 


 Hoxs ELmOrRiCc:ITY Comm. 


Dividend Price 
E: — — ct. 19, Yield 
** T 1918. 1919. 1920. Rise or fall. p. e. 
Brompton Ordinar „ 8 li — 1 ) 4916 0 
Charing Cross Ordinary oe ee 4 q = 10 15 6 
" 80. do. do. 43 Pref, oe a 4 — 8 B 8 
Chelsea oe. oe ee oe 8 4 8 + i 618 4 
Citv of London ee ee ee 8 10 1 aro a 8 17 10 
do. do. 6 per oent. Pref... 8 6 17 — 617 2 
County of Londoorrn „ 1 8 — 10 11 0 
VVV — 123 
on gin J . eo 0 "a 
London El eee . Nil 23 1 mm 600 
do. do. percent, Pref... 6 6 8 — 10 0 0 
. do. | r coent. Pref, .. 4 &% 9 - 8 090 
ou London oe |. ee 6 6 9 -— 912 0 
South Matropolitan Pref. .. ee 7 7 16,8 — 812 8 
Westminster Ordinary .. . B 10 b — 10 0 0 
s TELZGRAPHB AND TELEFRONES. 
Anglo-Am. Tel, Pret, .. ee 6 6 774 = 9714 10 
1 40. : ° oe ee ur 1 133 E _- i 8 15 10 
Ohile Tel hone ee ee ae 6 55 — 8 9 1 
Cuba Sub. . ee ae ee 3 3 7 — 10 0 0 
E tern Brtension eo ee ee 8 10 l4ĵrd -— +8 18 7 
8 si aod T. be e T : i th — 5 ia l 
1200 Tel. . e» ee + 
„ 0, do. oe ee 6 6 ai + i 712 
Great Worthern Tel. oe «„ N 29 90 — 11 0 0 
Ywdo Mnropean ee „„ 18 10 80 — 8 6 8 
Marconi ee ee ee ae % 96 d "ET re 9 6 2 
Oriental Tel one Ord, oe ee 10 18 §axd — bd | 18 4 
United R. Pl Tel. ee ee 8 8 63 - i eg 10 8 ‘ 
West India and Panama „ 18 NU H — Nil 
Western Telegraph.. ee oe 8 10 143 ti 15 1 
ONES E D EA: ee : Homs Rans, PS 
Centrat Londen Ord. Assented .. 4 4 483 — 9 40 
Metropolitan .,  .. « . l A 21 ~à . 819 1 
à 121 mrio n of ee uU Ní 19 — 1 x 
Underátound Rlectiio Ordinary.. = 
* i l do. "A" ee Ni Nu 7- —6 a Na 
do, v 40. 2 Income ee 6 4 68) A 8 — 
Fonmiow Trans, &c. 
Anglo-Arg. Trame First Pref. .. Nil £xd - 9 8 4 
E do. y do. 9nd Pref, ee Nil NA " — Nil 
do. do. 5 Deb. oe b b 67 Tr 8 18 10 
Brazil Tractions  .. ve . Ni Nil 44 - 2} Nil 
Bombay Electric Pref.  .. e, 8 6 124 — 418 0 
British Columbia Elec. Rly. Pfoe. 5 6 51 9 8 
do. do. Preferrred 2 5 63 +8 *6 10 10 
do," do. Deferred N 8 53 +8 *6 10 10 
P 
per cen ry n [E 
do. à r cent. Bonds.. m NU n -2 Kn 
Mexicim Légh on oe NI 
pu do. ‘ ae f. ee ee Nil Nil 910 Nil 
` do, .. ist Bonds ee ee Nil Wil 60 . Nil 
ging. <8 eae dr MANUFACTURING COMPANIRS. 
Baboook & Wiloox oe ee 0 15 15 M -— i *g 4 
British Aluminium Ord, .. ee 10 10 15/9 — * 10 18 4 
Callenders oe | ee oe ee 25 15 1 — 10 8 8 
” 63 Pref. .. ee ee & € 18/9 = 618 8 
Oastner- Kellner ee ee ee 20 17 8 — 5 18 4 
Orompton Ord. wo 575 ce 10 10 17/6 — 11 8 6 
Edison -Swan, " A "n ee ee 10 10 19J- — 1/6 10 10 5 
do. do. 6 percent. Deb. .. 6 b 150 =l 8 12 6 
Blectric Construction ` .. .. 10 10 18/8 — 1019 2 
Gen. Eleo. Pret.. ee pe ee 18/6 — 7 5 
do. rd. ee ee oe 10 10 95 = 1/6 97 15 4 
Henley .. ee oe ee „ 28 15 1 — 9 4 8 
do. 44 Pref.. ee oe ee 4) — 7 4 0 
India- Rubber. „ 10 10 1 8 0 0 
Moet.-Vickors Prell. = 8 2 = 7 6 9 
Blemens Ord... ee. c „„ 10 10 94 -6d. 8 6 8 
Telegraph Con . . 30 E $00 
^ft: v.-- * Dividends paid free of Income Tax 


MARKET QUOTATIONS, ^". © 
It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other clroumstances, 


— we — 4 sexto P 


Tuesday. Ootober 19th, 


' | Latest “ 
CHEMICALS, &c. | Priee C 
a Acid, Oxalio ..  .. cee i Ib, ' 
a Ammoniac Sal des sus aye Der ton a 
e Ammonia, Muriate (large orystal) " 293 
a Bisulphide of Carbon "e " ae 
a Borax ^ eec exe [IIl $9 41. 
a Copper Bul te T eee ove ) S7 243. 
a Potash, Chlor ate . per lb. AM. 
a i Perchlorate abe n" ih 
a 801 nate t eve ia : one * per Puis j ras 
a Bulphate of Magnes i s * 
a Sulphur, Sublimed Flowers ii 225 
a 97 Lump woe wes ove 77 293 
a Soda, Geen ooo see Ve per roe 2 AT 
a stals "en r ton . A213 
a Bodium Bichromate, oaska ber lb. 300 
METALS, &c. 
p Babbitt's Metal Ingots...  .. r ton 495to 4800 
c Brass ronel metal to 12” basis) per b. 1/8} 
c ubes (so n). to 
$ v Wie ewe ot. | PAD 
e Copper Tubes (solid drawn)  ... " 1 : 
c » Bars (best selected) per ton 415 
c te Sheet one eee LIII ,? 21 
c LT] oe eee ee i » 42151 
d (Electrolytic) Bars » 2114 
d [*] [T] . Bheets "T Y) A158 . 
d n. ii Wire Rods.. ^ 4190 
d LT] 97 H. O. Wire oe per 1b ` Liy ] 
7 Ebonite raa eee 2 ose. 9» 3 8/6 : 
n German Silver Wire ME - 8. 
A Gutta-percha, fine .. Wi 14}- - 
h lndia-rubber, Para fine. , " 16 
i Iron Pig (Cleveland Werranie) .,, per ton Nom. 
» Wire, galv. No. 8, P.O. qual. ET £59 
g a 55 Pig eo eee soe " bos | l £15 pU bs 
g ou eee 2 2 eee : eee . to 0 
e Mica (in original cases) small 72 64. to 
€ n " rT) larg um.. ” 126 40 , X 
e e 3 
p Phosphor Bronze, plain castings _,, "6 1 1 
p „ — » rolled bars and rods 5 2/5 to 2/8 
d Bilicium Bronze Wire. , per lv. 7/. 
r Steel, Magnet, in bars . " | .. 8 
a Tin, Block (English) ^... . per ton £949 — 
n Wire, Nos. 1 to 18 % per lb. An 
p White Anti-friction Metals „ber ton | £78 to 8800 
Quotations supplied by— 
a G. Boor & Co. James & Shakeapeare, 
e Thos, Bolton & Sons, Ltd. Edward Till & Co. 
d Frederick Smith & Co, A Bolling & Lo 


eF. Wi & Bons. zT 
f India-Rubber, Gutta-Percha and 

Telegraph Works Co., Ltd, P————— 
r W. F 1 Dennis & Co, 


we. 
| Richard Johnson & Nephew, Lad 


_Ex-Westinghonse Re-nuion,— The third annual re- union 
dinner of the ex-British Westinghouse Association will take piece 
at the Holborn Restaurant, on March 18th, 1921. Inquirtes should 


be addressed to the hon. secretary, Mr. L. S. Richardson, 14, Sydney. 
Road, Richmond, Surrey, ‘ hs 


Portland Cement: British Standard Specificaties.—^ 
revised edition of the B.S. specification for Portland cement, 
Report No. 12, 1920, has recently been issued by the British 
Engineering Standards Association. The B.8.8. was ongim- 
ally issued in 1904, and has been revised from time to time, 
The present edition supersedes that published in 1915, and 
the lowing are the principal modifications which hâve been 
made :— ` i | 

A paragraph has been inserted making clear th8t no cemen 
to which slag has been added, or which is a mixture: 
Portland cement and slag, will comply with the specification, 
Provision has been made for sampling cement when store 
in deep silos, and the specific gravity test has been eliminated. 
The aeration of cement before testing for setting tme 
also been dispensed with, and à provision has been inser 
permitting the deduction from the total lime content of the 
proportion of lime necessary to combine with the gulpburic 
anhydride present when calculating the lime ratio. x 

The medium and slow setting cements ‘have been replaced 
by a grade having -a minimum initial setting time of; 
minutes, and a maximum final setting time of 10 hours; 1D 
addition the quick setting cement, which formed one of the 
three standard grades, is retained in the specification, but is 
only to be supplied if specially required. . d 

A minimum final setting time is not now specified, 9D 
the clause relating to the supply by the vendor, free 0 cost, 
of a certificate that the cement has been tested and analyse 
and complies in all respects with the specification, hes ben 
modified to provide that if such-a certificate is required 
must be so specified at the time of purchase. 


The specification may be obtained from the B. E. S.A., 9, 
Nictoria Street, S. W. 1. E 


EEE —— — 
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ELECTRICITY IN AGRICULTURE. 


Devices for Tapping Overhead Distribution Mains, and Equipment for Electric Ploughing. 


By R. E. 


NEALE. | v y E 


(Concluded from page 608.) 


The Equipment Recommended.—The equipment recom- 
mended by M. Guedeney as conforming to the above desiderata 
operates on the Howard roundabout system, and is illus- 
trated diagrammatically in fig. 4. The motor is served by a 
transformer connected to the overhead distribution lines, and 
is mounted together with two cable drums on a four-wheeled 
truck. From the cable drums two cables pass in opposite 


Fia. 4.—J.Ay-oUT or ELECTRIC PLoUGHING EQUIPMENT. 


directions round pulleys at the corners of the field to the 
plough, which is of the double, tilting, type. The pulleys 
at the ends of the furrow are on wheeled trucks (with auto- 
matic anchorage) in order that they may be moved laterally 
after ploughing each line of furrows. | 

The Howard arrangement of tackle is still used very ex- 
tenaively for steam ploughing in Italy, there being from 150 to 
200 installations on this system compared with ten or twelve 
Fowler installations. In France, on the otber hand, the Fowler 
system is preferred as more powerful and capable of being 
moved rapidly from place to place under its own power. Elec- 
trical ploughing equipment, however, is dead directly the 
connection to the distribution mains is interrupted, hence 
provision must be made to move it from field to field by 
animal traction, by tractor, or by auxiliary engine. For this 
reason it ijs preferable to use a stationary windlass rather than 
work on a system which requires the windlass to be moved 
frequently. Other advantages of the stationary windlass 
system are: (1) The motor can be placed at the position most 
convenient from the point of view of supply; (2) the distance 
from transformer to motor may be kept short, hence the motor 
may be operated at low voltage; (3) the repeated unrolling 
and rolling-up of flexible cable is eliminated. 

Motor and Windlass.—The truck illustrated in fig. 5 carries 
a squirrel-cage induction motor of. from: 30 to 50 H.P., wound 
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FiG. 5.—ELECTRICALLY-DRIVEN. WINDLASS. _ 


for any desired pressure between 200 volts and 500 volts. The 
control is the simplest possible, a lever being pushed in one 
direction or the other according to the direction in which 
the plough is to be moved. The normal effort at the windlass 
is 3 tons, or about 2 tons at the plough. 

Anchor Trucks.—Contrary to expectations, the author found 
that anchor-trucks of the type shown in fig. 6 with disks 
attached to the wheels, obtained a satisfactory hold even on 
hard, dry, stony soil in which the disks penetrated only 
10 cm. It is necessary (for efficiency) that the four disks 
should engage cubes of earth far enough apart to produce 
a total resistance equal to four times that of one disk. The 
cable pulley is placed as near as possible to the ground in 
order to reduce the overturning moment. The total weight 


of the apparatus is about 1 ton, and an earth bucket is pro- 
vided to make possible additional loading for very. heavy 
ploughing. 

A small drum at the back of the anchor truck carries a cable 
which is hitched and tightened when starting work. When 
the plough approaches the anchor-truck a catch is released 
(either by hand or automatically by a button on the cable), 


Fic. 6.—PL4N or ANCHOR TRUCK. ` 


and the tension in the plough cable then pulls the anchor- 
truck along, into position for the next line of furrows. The 
truck illustrated has never been known to drag out; under 
abnormal efforts of 44 to 5 tons it has sometimes tipped over, 
but always without injury. 

Fixed Anchora.—It is necessary to anchor the windlass, the 
two fixed pulleys, and the ends of the cables holding .the 
anchor-trucks. This operation takes about 15. minutes per 
anchor, and on farms organised definitely for electric plough- 
ing it may pay to provide permanent anchorages in each field. 

Haulage Cables.—There is considerable frictional loss and 
wear if the.haulage cables be allowed to' trail on the ground, 
but if supporting idler pulleys be used, the mechanical losses 
in the cable are reduced to about the same value as the 
electrical losses in the trailing cables needed where the double 
mobile windlass system is used. Ey 


Fic. 7.—PonTABLE TRANSFORMER CABIN. 


Transformer Cabins.—The transformer cabin illustrated in 
fig. 7 is simple in construction, and weighs about 2,000 kg. in 
service condition. The equipment includes open-air switches 
or interrupters, fuses, and choke coils, but no lightning ar- 
restera, because it is seldom possible to make a good earth 
connection. A meter and low-voltage switch are placed in a 
box isolated from the H.T. equipment. 

The Plough.—This is the part of the equipment which in- 
variably engages the principal attention of the farmer, and 
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on which depends primarily the quality of the work done. 
The number and shape of the blades must be varied to suit 
individual circumstances. The ploughs used by the author 
are of the tilting, double-ended type, and, with a normal effort 
of 2 tons, they effect subsoil pongong 40 cm. deep with a 
single blade, ploughing 30 to 35 cm. deep with two blades, 
and 25 to 30 cm. deep with three blades. Fig. 8 shows an 
anchor-truck and a plough in use. 
_ Use in the Field.—Taking the equipment to the field, mak- 
ing the necessary anchorages, and yoning- and fixing the 
cables occupies two men and three horses for J day or 1 day. 
The ploughman signals to the man at the windlass by a flag. 
At the end of a furrow he signals stop,” reverses the plough, 
releases the catch permitting the anchor-truck to be moved 
forward, and signals start.” These operations occupy about 
40 seconds. 

In the case of an open range of fields extending in all 


directions, the windlass may be placed as in fig. 9, four areas 


Fia. 8.—ANCHOR TRUCK AND TILTING PLOVGH IN USE. 


of about 9 hectares being then ploughed in the order shown. 
One can also plough squares of 9 hectares in front and behind. 
Generally, however, fields flank roads and extend often for 
great lengths, with a depth of 300 to 400 m. In such cases 
the windlass 1s placed alongside the road in position a,, fig. 10, 
and, after ploughing field 1, the anchor-trucks and plough 
are in position for field 11, so that it is only necessary to move 
the windlass to a,, and the fixed pulleys from c, d, to c, d.. 
Where applicable, this arrangement has the advantage that 
the windlass (weighing 5 or 6 tons) is kept on hard soil near 
the road (hectare = 10,000 sq. m. 2 acres). 

Distribution.—On a large estate the most simple and reliable 
arrangement is to establish a H.T. intake and metering station 
with permanent H.T. or L.T. distribution lines, radiating 
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Fia. 10.—PLOUGHING FIELDS ALONG A ROAD. 


thence, and controlled by interrupter switches. These lines 
lead to the various positions for the windlass transformer cabin. 
The capital expenditure on such diséribution lines is justified 
by the convenience and reliability of service secured, and the 
author considers that this is the system of the future. In the 
meantime, however, in order to reduce expenses, it may be 
necessary to use temporary lines or flexible cables. With 600 
to 700 m. of temporary line a zone of 1,000 m. on either side 
may be served, corresponding to 5 m. of permanent line per 
hectare, the permanent lines being 2 km. apart. For example, 
the transformer cabin on the H.T. line at the centre of fig. 11 


Fia. 11.—H.T. LINE SERVING A ZONE 1,800 M. WIDE. 


serves, through a flexible trailing cable, three Windlass posi- 
tions on either side of the line. With a motor voltage of 
500 volts and a 3-core ?0-sq. mm. trailing cable, the maximum 
pressure drop is 7 or 8 per cent. for a 30-H.P. motor. 

The establishment of distribution lines for electric ploughing 
and other field services cannot fail to lead to the extensive 
use of electrical energy for lighting and power purposes in 
general. 


Test Data.—The author's tests were made on M. Hamot's 
farm near Beauvais, the ground being undulating, argilo- 
calcareous with numerous stones (flints of 8 to 10 cm.). e 
farm was crossed by a 15,000-volt line, served by two 80-H.P. 
sets. The only labour used for the electric ploughing was one 
farm labourer and one daily labourer; their training in the 
manipulation of the plough and windlass occupied only four 
hours. 

During the period September 10th to October 20th a patch 
of seectitonally stony ground, in very dry condition, was 
ploughed 30 to 35 cm. deep with two blades. The load on 
the motor exceeded 100 amp. at 500 volts, hence one blade 
was removed, and the soil was then lifted in blocks measuring 
60 to 80 em. across. This constituted heavy subsoil ploughing, 
and the energy consumption was 180 Kw.-hours per hectare, 
the rate of ploughing being 0.1 hectare per hour. After the 
rains much more rapid progress was made, and the better 
portions of the farm were dealt with. Ploughing 28 to 30 cm. 


Fia. 9.—PLOUGHING A SQUARE 
Brock or FIELDS. 


deep with two blades, the energy consumed was 75 Kw .-hours 
per hectare and 2.4 hectares were ploughed in seven working 
hours. 

Costs.—The cost of ploughing 30 cin. deep, using the elec- 
trical equipment described, is given as 112 fr. per hectare 
(about 36s. per acre). This assumes the use of a C. E.M. (Com- 
pagnie Electro-Mécanique) electric windlass, costing 100,000 
fr., including plough and 500 m. of mobile line. The energy 
consumption is taken to average 90 KW.-hours per hectare, and 
the performance 2.5 hectares per day. 

In order that the cost figures may be modified to suit in- 
dividual cases, the various items may be specified in detail :— 

Working Erpenses.—Electricity, 90 KW.-hours at 0.4 fr.= 
36 fr. per hectare. Labour, two men at 10 fr. for 24 hectares 
=8 fr. per hectare.  Reforging plough shares, 3.2 fr. per 
hectare. Lubricating oil, 0.5 fr. per hectare. 

Transport and Erection of Equipment.—Two men at 10 fr. 
and three horses at 10 fr. for about one day per 5 hectares= 
6.25 fr. per hectare. 

Capital Charges.—Depreciation, 7.4 per cent.; interest, 6.5 
per cent on 100,000 fr. per hectare. 

Repairs.—One cable (750 kg. at 3.5 fr.) per two years, i.e., 
per 600 hectares=4.35 fr. per hectare. Plough repairs, 3 fr. 
per hectare. Other repairs, say, 4.35 fr. per hectare. 

Grand Total.—111.98 fr. per hectare. 

Farmers in the province of Rovigo (Italy) using similar 
equipment estimate the cost of ploughing 40 cm. deep to be 
from 100 to 120 lire per hectare (32s. to 38s. 6d. per acre) 
using electricity at 0.2 lire (1.9d.) per Kw.-hour. 

This cost 1s only about 25 per cent. to 35 per cent, that of 
ploughing by horse labour or by oxen, the basic data in 
these cases being: Wages, 10 fr. per day per man; horse feed, 
15 fr. per day; depreciation, 1 fr. per day per horse, and 0.55 
fr. per dey per ox; harness, 0.5 fr. per day per horse and 
0.15 fr. per ox; shoeing, 1 fr. per day per horse and 0.5 fr. 
per ox; Belgian plough, 10 fr. per day. On these bases the 
total costs of ploughing by horses and oxen are as follows :-- 


Ploughing Ploughing Ploughing 
80-25 em. 25.355 cm. 18.25 cm. 
(12-14 in.) (10-14 in.) (7 8 in.) 
. deep. deep. deep. 
By per hectare 190 fr. 302.5 fr. 170 fr. 
Horse | per acre 1518. 97a. 54s. 6d. 
By (per hectare 434 fr. 156 fr. 164.5 fr. 
Oxen per acre 1398. 91s. 6d. 528. 8). 


The above figures for mechanical and animal ploughing 
relate to the same hard soil. On lighter soil the rate of 
ploughing would be higher and the cost lower, but the rela- 
tive costs of the electrical and animal ploughing would remain 
about the sume. Whilst it is true that the farmer using 
electric ploughing tackle will probably retain the same number 
of beasts as he would otherwise require, the electrical equip- 
ment will enable him to cultivate land more thoroughly, more 
rapidly, and at the exact time desired. The superiority of the 
windlass system is naturally greater the heavier the ploughing, 
and if the effort required is only a few hundred pounds it is 
more economical to use horses or oxen than a motor of 30 
to 50 H.P. 
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Conclusions.—The particular installation described was pur- 
chased by M. Hamot on the completion of the tests, and the 
owner is well satisfied with the results obtained. Ploughing 
can be done whenever desired, whether the soil be wet or 
dry, and deep cultivation is effected. Only two men are 
needed for the ploughing. From the supply standpoint we 
have the rather remarkable fact that a small station contain- 
ing two 80-H.P. sets, and already supplying a considerable 
load, can supply the ploughing demaxd without difficulty. 

The general adoption of electric ploughing would pave the 
way to other important agricultural applications of electrical 
energy, but a vital factor in this development will be the pro- 
duction of ploughs and other tools and machinery which meet 
the requirements of the farmer as well as being suitable for 
electric driving. There is no reason why the agricultural load 
should not be equivalent to 800 or 1,000 hours of use per 
annum (say 10 to 12 per cent. load factor), but in order to 
accelerate agricultural developments, central stations must 
offer favourable terms to pioneers. The average farmer is 
ultra-conservative, and the only argument which will convince 
him quickly concerning the possibilities of electricity in agri- 
culture is a demonstration of electrical equipment actually 
operating in his neighbourhood. 'The ultimate success of elec- 
tricity in agriculture cannot be doubted, and it is up to the 
central station engineer to overcome the initial difficulties, and 
make the investment demanded by pioneering installations. 
In this good work they should receive the assistance of elec- 
trical and agricultural manufacturers, whose interests are 
equally involved. 
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ELECTRICITY SUPPLY IN LONDON. 


INQUIRY HELD BY THE ELECTRICITY COMMISSIONERS, 


(Concluded from pige 612.) 


When the proceedings were resumed in the afternoon, 

Mr. LLoxD informed the Commissioners that it had just 
been brought to his notice that Sir Ernest Hiley had ceased 
to be the chairman of the County of London Electric Supply 
Co., Ltd. The CHAIRMAN said he could not very well ask the 
late chairman of the company to give evidence, but he would 
like somebody to give an authoritative view as to the policy 
of the company. Sir Harry Renwick, as the acting chair- 
man of the company, explained that Sir Ernest Hiley's re- 
signation had not yet been officially announced, and that was 
why he had given the answers he had previously given. 

The CHAIRMAN said the Commissioners were convinced that 
it would be in the best interests of London as a whole if all 
the companies and local authorities concerned with electricity 
supply were to pool their resources and their brains in an 
endeavour to devise a comprehensive scheme. Would it be 
practical to suggest that all the technical advisers, including 
those of the County Co., should meet and that the inquiry 
should be adjourned for a short time for that purpose? Mr. 
LLoYp said he did not think it would be much use adjourning 
the inquiry if the opposition held to the view that on no 
account must the Barking station be erected as soon as 
possible. Mr. JoNES said a vast amount of information had 
been collected, but it was too early to say yet whether 
Barking would be the best site or not. 

The CHAIRMAN said that the Commissioners were satisfied 
that there was a shortage of power in London, and that the 
needs of London must be met during the next three or four 
years. He did not wish to create delay in meeting those needs 
by refusing sanction to a scheme such as was now before the 
Commissioners if there was no likelihood of an alternative 
scheme being brought forward. Mr. Jones assured the Com- 
missioners that those for whom he appeared recognised to the 
full the serious need for improving the electricity supply of 
London, but the proposal now before them did not pretend 
to deal with the position during the next three or four years. 
It was only in 1925 that it was hoped to have the Barking 
station working, and. therefore, the needs of London mean- 
while would have to be met in some other way. To hold back 
consent to the erection of the proposed station at Barking 
until the comprehensive scheme had been presented could in 
no way prejudice the position of the future supply after 1925. 

After a short consultation among the parties it was found 
that they could not agree to meet in the manner suggested, 
and it was decided to proceed with the ease, 

The CHAIRMAN said the Connnissioners would desire to have 
very clear proof by the opposition that the growing needs of 
the County Co. could be met in some other way than that 
proposed bv the company. The Commissioners were not 
going to adopt a poliev of sterilisation or undue delay: there 
had been too much detav in the London problem already. 

On Fridav, October sth. Mr. TYLDESLEY JONES said that it 
was material to bear in mind, in relation to the question of the 
time when the power station could be brought into operation, 
that the company could not connect it with its London area 
without the consent of the Minister of Transport. before whom 
opposition could be heard. At the same time, he contended 
that the normal development of electricity supply in London 
would have to be dealt with in a temporary manner until 
1994, which was the date upon which the County Co. antici- 
pated getting its Barking station into operation. That diffi- 


culty, however, was one which was common to all the London 
supply authorities, and, so far as the County Co. was con- 
cerned, it already had a contract for 10,000 kw. with the 
City Co., and on the south side of the River Thames there 
was the South Metropolitan Electric Light and Power Co., 
Ltd., with its Lewisham station, which had a capacity of 
20,000 KW., and a load of only 8,500 xw. That showed that 
the increase in demand between npw and 1924 could be met 
in a temporary manner. The CHAIRMAN said that the Commis- 
sioners were aware that in the majority of London stations 
there was a great shortage of plant, and he did not know 
how many stations there were which could give a temporary 
supply such as had been referred to. Mr. Jones said that 
150,000 Kw. of extensions were now in hand in London, and 
he repeated that the Commissioners should not deal with the 
prospective future demands of London without taking the 
whole question of the area and the proper sites for the power 
stations into consideration. The County Co.’s scheme should 
be considered from two points of view: was it one that had 
been suggested merely for the needs of the County Co. alone, 
in which case it partook of the parochial nature, and should 
be refused on that ground, or had it an ulterior motive, as 
being a first instalment of the comprehensive scheme which 
the Commissioners. were to inquire into in March next year? 
In that case, again, it should be refused, because it meant 
that the big problem would be pre-judged, to the disadvantage 
of those who had taken the advice of the Commissioners and 
joined forces in order to produce a comprehensive scheme. 
Already West Ham and some other authorities had joined in a 
scheme for the erection of a large power station at Dagen- 
ham. All the plans had been prepared, but, in deference to 
a request by the Commissioners, an application to erect that 
power station had been postponed. Further, the information 
which his engineers had been collecting since they were in- 
vited by the Commissioners in July last to prepare a scheme 
was that Barking was not necessarily the best site, having 
regard to the needs of London as a whole, nor that there 
would only be one large power station in the area. If a large 
comprehensive scheme could be sanctioned by the Commis- 
sioners as soon as possible after March next year it. would be 
possible for the joint electricity authority to have its power 
station in operation by 1925, at the same time as the County 
Co. anticipated the station now proposed would be ready. 

The CHAIRMAN asked Mr. Jones if he seriously thought that 
a scheme of this magnitude could be presented to the Commis- 
sioners in March, full consideration given to it, ratification 
given by Parliament, the authority set up and the station 
working in 1925? It seemed to him that it would be im- 
possible even to set up the authority until 1922. Mr. Jones 
said that under Section 18 of the Electricity (Supply) Act, 
1919, the Minister of Transport himself could take action, and 
by the time the electricity authority was formed the scheme 
which his engineers were now preparmg would be so far 
forward that there would be a strong case for the Minister to 
take action. In any event, he asked that the Commissioners 
should not prejudice the schemes which the Commissioners 
themselves had asked for; they had actually asked some 
of those interested in preparing those schemes to hold their 
hands. Finally Mr. Jones, on the assumption that the Com- 
missioners would grant the Order, asked that the capacity of 
the power station should be limited strictly to the requirements 
of the County Co., and that nothing should be sanctioned 
which would in any way prejudice or take away the rights of 
those who were now engaged upon the large scheme at the 
request of the Commissioners themselves. 

Mr. J. H. Riper said that the scheme now being prepared 
was on the basis that the County Co. would be included in 
the area of any electricity supply authority which might be 
formed after consideration of the schemes in March next year. 
At present the committee of engineers which had been ap- 
pointed by the joint authorities had not all its information 
available, but figures which had been collected showed that, 
compared with fifteen years ago, when the Barking site was 
first suggested as suitable for a power station, the total capital 
charges on such a station had increased nine times, and the 
altered circumstances demanded very careful consideration. In 
the scheme, which would be put before the Commissioners in 
March by the joint authorities, it was possible that a power 
station would he included on the south side of the River 
Thames as well as one on the north side, but he was emphati- 
cally of opinion that no new station should be sanctioned in 
the area until the Commissioners had held their inquiry next 
March, always bearing in mind that the normal demand dur- 
ing the next three or four years, during which time it was 
generally agreed that a new large power station should not be 
erected, could be met by temporary expedients, which had 
been indicated during the proceedings. At the present time 
200.000 Kw. of new plant had been authorised and was on 
order, and although about 50,000 kw. would replace old plant, 
there were many possibilities for the County Co. to obtain a 
supply to help it along until the joint scheme was decided 
upon. Any lerge power station of this character should be 
a by the joint authority and not by an individual under- 
taker. 

The CHAIRMAN said that the Commissioners had been im- 
pressed by the fact that local authorities throughout the 
country were rather reluctant to spend large sums of money 
on big electrical schemes owing to the difficulties which they 
had experienced with regard to borrowing money for housing 
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schemes, and he asked witness what would be the position of 
the Commissioners if, when the joint scheme was submitted 
in March, it was found that ditlieulties would be encountered 
with regard to finance. Mr. River said that point would be 
gone into very fully in the joint scheme when it was submitted 
in March. 

Mr. C. H. WorDINGHAM said he represented 38 local autho- 
rities in the London and Greater London areas. The question 
of &ite was a very important one, having regard to the in- 
creased cost of laying mains. The cost of the transmission 
mains was about £l per KW. per mile, so that an error of a 
mile in the location of the power house in relation to the 
centre of gravity of the load meant a loss of £500,000. It was 
not at all certain either that one power station would be 
sufficient to meet the needs of London, and there was evi- 
dence that other people thought the same, because a com- 
pany, with which the County Co. was associated, proposed 
to erect a power station at Erith. The CHAIRMAN, referring to 
the question of meeting the demand between now and 1924, 
said there was a serious shortage in Barking and East Ham. 
Mr. WoRDINGHAM said that West Ham could give a supply, 
because it had a capacity of 27,900 kw. and a maximum 
demand in 1919 of 11,450 kw. Stepney, too, had a maximum 
demand of 10,800 Kw. in 1919 and a plant capacity of 16,000 
KW., with 10,000 kw. on order. Shoreditch also had a maxi- 
mum demand in 1919 of 6,440 Kw., a plant capacity of 8,000 
KW., and 5,000 kw. on order. The CHAIRMAN said that never- 
theless important business could not be taken on in some parts 
of London, and there was a recent case of a 5, 000-KW. 
chemical works load on the banks of the Thames which had 
had to be refused. Mr. WORDINGHAM, on the general ques- 
iion, contended that the Commissioners would be fully justi- 
fied in postponing a decision with regard to this application 
until after the Joint scheme had been presented in March next 
year. In fact, he did not think they would be justified in 
coming to a decision now because they had not all the evi- 
dence before them. 

Sir ALEXANDER KENNEDY had no hesitation in saying that if 
a Joint Electricity Authority were created in 1922 a new power 
station could be in operation in three years’ time. Even if it 
were a question of a delay of a year, that would be better 
than giving consent to a scheme such as was now proposed, 
which wouid only stand in the way of the proper preparation 
of a full scheme. ‘The CHAIRMAN said the Commissioners 
thought it desirable that the chairman or somebody connected 
with the Conference of Local Authorities and Companies should 
give evidence, because they were particularly desirous of 
being given some assurance that such a joint scheme as had 
been mentioned would be put forward next March. They 
could not go on the supposition that the parties to the confer- 
ence would agree and then find in March, having refused 
consent to this station at Barking, that no comprehensive 
scheme was forthcoming. Sir A. KENNEDY expressed the view 
that there was room in the existing stations for plant to carry 
on until 1925, by which time a new large power station would 
undoubtedly be required for London. He believed he was 
almost the only engineer who had not sworn by Barking, 
and although he had not turned Barking down, counsel might 
take it that the conference would submit to the Commissioners 
in March a proposa! for another site which he and his col- 
leagues regarded as distinctly preferable. This site was west 
of Barking, and would be sutiicient to accommodate 400,000 
KW. eventually. Negotiations were actually in progress with 
regard to acquiring the site. He was not sure that it would 
be wise to start building a capital station to-morrow, if it 
were possible, because the extensions which the Commis- 
sioners had, by force majeure, been compelled to sanction in 
the existing stations, would carry the undertakings along for 
several years. 

Mr. GEORGE Hume, chairman of the Electricity Committee 
of the London County Council, said that the companies and 
local authorities were working in the greatest harmony, and 
had left the preparation of the technical part of the scheme to 
.the committee of engineers already referred to. The financial 

and administrative aspects of the scheme were now being 
© worked out. In the unfortunate event that the parties could 
not agree on a scheme, it was the determination of the London 
County Council to bring a complete scheme forward on its 
own account, because the Couneil considered it was its duty 
to do so in view of the terms of the Electricity (Supply) Act, 
1919. The Commissioners ought not to contemplate the posi- 
tion that no scheme would be presented to them in March 
next vear. 

Mr. Duncan Watson, chairman of the Conference of Local 
Authorities and Companies which was preparing the scheme, 
said the utmost harmony. prevailed, and there was a real hope 
that a comprehensive scheme would be submitted next year. 
He did not anticipate anv substantial difficulty in financing 
such a scheme. There was, he knew, a difficulty in raising 
money for housing schemes, but that was due to a feeling 
that the money was wanted for one class only, whereas elec- 
tricity benefited all classes. The Conference would certainly 
welcome the co-operation of the County Co. | 

On Saturday, October 9th; Mr. H. Lorp, K.C.. summing up 
on behalf of the County Co., said that counsel for the oppo- 
sition had spoken as if the County Co. was desirous of stereo- 
typing the parochial system and of keeping in its own hands 
a portion of the supply of London, whatever became of the 
other, and at the next moment he had spoken of their desiring 


to usurp the functions of a much larger body which might be 
hereafter formed. How those two views were reconcilable he 
found it difficult to see. The company had had to refuse 
business in the past, and their present position was Impos- 
sible. Their engineers had shown that the site could be used 
for a much larger scheme, but that was a matter for the 
future, and a matter which some other body probably to be 
formed would undertake, but not themselves, and he main- 
tained that they were not pre-judging or hampering any larger 
scheme. They hoped it would not be long before many rail- 
ways would be driven by electricity, and the one thing most 
conducive to that change was a proper supply of electricity. 
When a railway was contemplating such a change 1t was 
common sense to say that if they could find energy available 
from a reliable source at a reasonable cost they would rather 
have it than spend the capital to put up their own station. 
It was no good waiting for the railways to come along and 
ask them if they would supply them. That was not business. 
It was said that the station would not be sufficient, but if the 
company had the station on the lines proposed it could be 
extended in much less time and at less cost than providing a 
new station. Had it not been for the war the station would 
have been running. Although counsel for the opposition re- 
presented so many authorities and companies in London, not 
one of them had come forward and said that it was able or 
willing to give the County Co. a bulk supply. Were they to 
be content to say that the future would provide for itself and 
that everything would come right, or were they going to make 
some attempt to deal with the great shortage? If a board 
was going to be formed in a night, if it was going to formulate 
a scheme next morning and. everything was to be constructed 
immediately, it might be that the difficulties would be got 
over. The present position was that the three interests repre- 
sented by the London County Council, the local authorities, 
and the supply companies had formed committees and ap- 
pointed engineers to consider the matter from a technical 
point of view. One of their witnesses had said that they had 
agreed to turn down the Barking site, two others had said 
that they had not made up their minds and that they wanted 
the next few months to consider it, and the one that had said 
they had agreed to turn it down had also said they had not. 
That was the first element of agreement which was to result 
in the scheme. Where were they? Supposing that they hàd 
not turned it down, and that they wanted it for a site for'thé 
supply of the whole of London. They could have it; there 
was nothing to prevent it. It was left to the Commissioners 
to provide the requisite protection. If it was assumed that 
they had turned it down, what was the good of going to the 
Commissioners and saying that the County Co. was prejudic- 
ing their seheme until they knew what generating station 
was to be proposed? He was content that the Commissioners 
should protect the opposition in their own way, provided they 
did not prevent his company from raising money. The com- 
pany had agreed to sell to the larger undertaking, and the 
consent of the Commissioners could be granted upon that 
assumption. Supposing hereafter the company would not 
sell? In such circumstances he ventured to think that a 
Government Bill would be passed in a very short space of 
time providing for compulsory purchase. If consent were 
given, the company could not proceed with the raising of 
capital until after the 1918 Act had been amended to provide 
for a higher rate of interest payable out of capital during 
construction. 
The inquiry then concluded. 


Electrolytic Copper Production in Sweden. — During 
the course of the war some of the large consumers of electro- 
lytic copper in Sweden, with the support of financial institu- 
tions and other interests, reached the conclusion that it 
would be advisable to endeavour to render the country in- 
dependent of foreign supplies, particularly as deposits of copper 
ore already existed in the country, and the Government also 
decided to assist a scheme of this kind. It was, however, not 
until the year 1918 that the A.B. Elektrolyt Verken, of 
Vásteras, was formed by some twelve companies. It appears 
that in addition to the share capital provided by these 
companies and by other parties, the Government took 
up a nominal amount of 1,000,000 kr. in shares, but it has 
so far been impossible to place the undertaking on a sound 
financial basis, owing to inadequate funds. The works at 
Visteras was brought to a standstill last year in consequence 
of a strike, and operations have not yet been resumed, although 
loans have been raised at the company's bankers, and are 
now due for repayment unless the shareholders give personal 
guarantees in. proportion to their respective shareholdings. On 
its part the Government has declined to give a guarantee, but 
the other shareholders are prepared. to do so provided that the 
Government will agree to a modification of the company’s 
contract with the State hydro-electrie department with regard 
to the supply of Slectrical energy. An application has been 
made to the Government to this effect. If the suggested 
alterations of what is termed a burdensome contract are con- 
ceded, the private shareholders will accept the responsibility 
in question; otherwise they declare their inability to incur 
further economie risks on behalf of the company, the main- 
tenance of which is said to be necessary not only in the in- 
terest of the industry, but also in that of the Government. 
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IMPROVEMENTS IN 


RECENT improvements effected in the lighting of part of the 
City of Westminster area supplied by the Charing Cross, 
West End & City Electricity Supp Co., Ltd., demonstrate 
the striking advantages which can be gained by the use of gas- 
filled incandescent ps in conjunction with scientifically 
designed fittings. A short résumé of the systems which were 
tried before deciding on the gas-filled lamp will make the 
reason for its adoption obvious. l 

About 20 years ago the Charing Cross Supply Co. put in 
the first installation of open type arc lamps, which were 
replaced later by flame arcs. During the war, when lighting 
restrictions came into force, various expedients were tried to 
reduce the candle power of the lamps. These proved un- 
satisfactory, and finally, a few weeks before the armistice, 
the flame arcs were taken out and 100-watt gas-filled lamps 
fitted in the arc lamp cases. 

When the time came to restore the lighting to pre-war 
standards the Supply Co. decided, after careful consideration, 
to abolish arcs altogether in 
favour of the fittings and lamps 
described later. The chief 
reasons for coming to this 
decision were the low mainten- 
ance costs of gas-filled lamps 
compared with arcs, and the 
improved control of light which 
could be obtained. 

The area in which the new 
system has been installed in- 
cludes the Strand, St. Martin's 
Lane, Northumberland Avenue, 
Trafalgar Square, Leicester 
Square, The Haymarket, Long 
Acre, and part of Charing 
Cross Road and Whitehall. In 
all 122 -standards have been 
converted. 

Fig. 1 shows the general de- 
sign and proportions of the 
posts. The lanterns are of a 
special pattern, each one con- 
taining a 200-volt, 750-watt 
Osram gas-filled lamp. The 
total wattage per post 1s, there- 
fore, 1,500. 

Fig. 2 shows an illumination 
curve plotted from readings 
taken on lamps in Northumber- 
land Avenue. The posts were 
160 feet apart, the distance 
from the lamp filament to the 


ground being 25 feet. The 
maximum illumination re- 
corded, directly under the 


Cie 


FrG. 1.—STANDARD WITH TWO 
'" METROPOLITAN " LANTERNS. 


lamps, is 2.6 foot-candles, the 
minimum is 0.3 foot-candles, 
midway between the standards. 
These figures show the even 
distribution of light, the diver- 
sity factor, or ratio of maximum to minimum illumination 
being as low as 8.6. 

Fig 3 is reproduced from an untouched photograph taken by 
artificial light, and gives some idea of the excellent effect 
obtained. 

Having described the improvement which has been effected 
it is interesting to note how these results were obtained. The 
fittings, supplied by the General Electric Co., Ltd., embody 
the latest improvements in design, and possess several new 
features. | 

The lantern, which is known under the name of the 
Metropolitan,“ is shown in fig. 4. The constructional details 
are shown in the sectional view, fig. 5. 

A system of ventilation (patent No. 137,914) has been intro- 
duced in the lantern, which, while providing a large radiating 
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Fic. 2.—CURVE or ILLUMINATION BETWEEN LAMP STANDARDS. 
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surface, allows of a current of air being drawn continuously 
over the lamp. A sectional plan of the ventilating device is 
given in fig. 6, the arrows showing the course of the air 
currents. Thermometer tests show that with this system of 
ventilation the temperature rise is 25 per cent. to 30 per cent. 
less than is the case with the old type of ventilators. In this 
connection it is interesting to note that recent tests on gas- 
filled lamps have shown that their useful life depends to a 
pe extent on the temperature of the air surrounding the 
u 
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STREET LIGHTING. 


The reflector is formed of a substantial casting which gives 
the lantern sufficient weight to reduce the tendency to swing 
in high winds. The reflecting surface is finished in white 
vitreous enamel, which is easily cleaned and is permanent. 
The '' Metropolitan " lanterns are fitted with Holophane 
refractor globes. "These are fixed in a hinged ring, and by 
loosening a single fly nut, access 1s obtained to the inside of 
the lantern for replacements and cleaning purposes. A special 


Fic. 3.—NianHT VIEW IN PaLL MALL East. 


U-section rubber gasket forms a water-tight joint between the 
rim of the glass and the lantern, and guards the rim against 
breakage. 
In any lantern designed on definite optical principles the 
problem of providing an efficient, and at the same time easily 
manipulated focusing device merits special attention. Im- 
provements in the manufacture of the lamps themselves are 
often accompanied by changes in dimensions, and if some 
means for compensating for this were not embodied in the 
lantern the light distribution would be adversely affected. 


Fic. 4.—G. E. C. METROPOLITAN ' LANTERN. 


The correct focal position can be quickly and easily fixed by 
means of the ratchet focusing device (patent No. 143,048), 
shown in fig. 7. To focus the lamp it is only necessary after 
screwing 1t into the holder to push it gently into the correct 
position, where it is immediately held by the ratchet. As 
focusing has to be done in all weathers and generally at the 
top of a ladder, this is a most important feature. To facilitate 
further the operation special templates were made so that 
by fitting them over the lamp when it is in the reflector the 
attendant can see at once when the lamp is correctly set. 
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. The installation was designed by the illuminating engineer- 
ing department of the General Electric Co., Ltd., to the 
specification of Mr. W. B. Thorpe, chief engineer of the Char- 
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Fic. 5.—Srerioxau View or "^ METROPOLITAN ”’ 
|. ANTERN, 


FIG. 6.—SicTiONAL PLAN 
OF PATENTED 
VENTILATING DEVICE. 


Fic. 7.—SECTION OF 
Focusina DEVICE. 


ing Cross, West End & City Electricity Supply Co., Ltd., to 
whom we are indebted for permission to publish this de- 
scription. 


ee 
THE NECESSITY OF STABILITY IN 
INDUSTRY. 


A CONFERENCE was held last week-end, under the auspices 
of the Industrial League and Council, at the resi- 
dence of Mr. Hugo Hirst. Fox Hill," near Reading. 
to discuss the serious situation which is developing 
throughout the country owing to the instability that 
obtains in industrial affairs. In addition to Mr. Hirst, 
the head of the General Electric Co., Ltd., the follow- 
ing gentlemen were among those who took part in the confer- 
ence :—The Rt. Hon. G. H. Roberts, M.P.; the Rt. Hon. R. 
McKenna; Major-General Sir Newton Moore, M.P.; Mr. E. 
W. Petter (Messrs. Vickers-Petters, Ltd.); Mr. David Gilmour 
(Scottish Miners); Mr. E. Manville, M.P.; Mr. John Baker 
(Iron and Steel Trades Confederation); Mr. J. D. Boving 
(Messrs. Boving & Co.. Ltd., hydraulic engineers): Mr. Clat- 
worthy (Cardiff); Mr. G. Dallas (Workers' Union); Mr. M. 
Railing, Dr. A. Railing and Mr. J. Y. Fletcher (General Elec- 
tric Co., Ltd.); Mr. F. Rosling (Messrs. W. T. Henley's Tele- 
graph Works Co., T.td.): Mr. Frank Smith (Shipbuilding 
Trades Federation); Mr. C. Wilson (the Osram-G.E.C. Lamp 


Works); Mr. Jabez Hall (Iron and Steel Trades Confedera- 
tion); Mr. Pretty (Messrs. Huntley & Palmer, Ltd.); and Mr. 
John Ames (General Secretary of the I.L. & C.). 

The discussion was opened by Mr. E. W. Petter, who, deal- 
ing with .the position of affairs from the employers’ point of 
view, showed how disastrous had been the effect of the unrest 
that had been disturbing industry for the past two years. 
Employers, not knowing from one day to the next what new 
demands would be made upon them, were unable to quote firm 
prices to contracts or even a definite date for delivery, and the 
result had been that contracts, worth in the aggregate millions 
of pounds, had been taken from England and placed abroad. 
He cited instances of contracts which had been lost to this 
country through the causes mentioned, the result being 
reflected more and more by the conditions of the labour 
market. Large employers who had ventured to quote fixed 
prices in contracts found, when the contracts had been com- 
pleted, that they had lost thousands of pounds on the trans- 
actions. They could not afford to go on doing that. Now, as 
the contracts in hand were being completed, manufacturers 
found they had not sufficient work to keep the whole of their 
plant in operation, and naturally they were dismissing men in 
all directions. Instability and loss of contracts were culminat- 
ing in unemployment, and the time had arrived when workers 
and employers should look the whole situation frankly in the 
face and see whether they could not find a solution. If they 
could only agree to stability for a fixed period, approximately 
twelve months, during which time all should join in carrying 
on under existing standards, he had no hesitation in saying 
the outcome would be that the wave of unemployment would 
be stayed, industry would speedilv recover and absorb the 
whole of the unemployed in the land, the cost of living would 
be automatically and materially decreased, and at the end of 
the year the workers, provided they stuck conscientiously to 
their work, would find they would not only be able to main- 
tain their present rate of pay, but its relative value would be 
considerably enhanced, as the value of the £ would be brought 
considerably nearer to an economic level. 

There was a decided unanimity of opinion as to the abso- 
lute need for stability, and the only variance of opinion ex- 
pressed was with regard to the best means which could be 


adopted to attain that end. That the industries of the country 
should have an opportunity to compete on sound stable terms 
for contracts against foreign competitors, was regarded as 
essential to the welfare of the workers and the nation as a 
whole, but it was also emphasised and generally agreed that 
workers should be given a larger share in the management of 
the industry in which they were engaged, and a proportionate 
participation in any increased profits derived as a result of the 
united efforts made. 

All the delegates viewed with considerable apprehension the 
fact that so much land had been allowed to go out of culti- 
vation in England during the past twelve months, and it was 
urged that everv effort should be made to further agricultural 
development, not only to afford work for the unemployed, but 
with the primary object of producing food. so as to give other 
industries a chance to export a proportional surplus of their 
manufactures, and so tend to equalise the rates of exchange. 

These conferences of employers and employed as organised 
bv the Industrial League and Council were regarded as a use- 
ful feature, and the delegates urged the necessity of such con- 
ferences being extended to every part of the country. 


British Magnetos.— The judges’ awards in connection 
with the Air Ministry Amphibian seroplane tests show that the first. 
priz- -winner, Vickers Viking ITI” with Napier Lion” engine. and 
the third prize-winner " Fairey’: Amphibian with Napier Lion 
engine, were fitted with B.T.H. magnetos. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT, 


Readers are invited to submit partioulars of new or 
if considered 


A Lamp with two Filaments. 


A recent note in the Electrical World describes the con- 
struction of an electric light bulb with two filaments, manu- 
factured by the WHITELITE ELECTRIC Co., of New York. The 
'" Dualite " (as it is called) has a cap screwed over the top 
of the part inserted in the holder. When the first filament 
burns out this cap is taken off and the lamp replaced in its 
socket, and the second filament is thus put into circuit. It 
is claimed that the gas with which the bulb is filled effec- 
ively prevents discoloration when the first filament gives 


t 
out. 
A Monorail Electric Hoist. 


Included in one of the latest lists, illustrating various types 
of Witton-Kramer ” hoists, issued by the GENERAL ELECTRIC 
Co., Lrp., 67, Queen Victoria Street, E.O. 4, is the monorail 
electric hoist shown in fig. 1. The hoist is of standard Witton- 


Kramer design arranged for power lifting and travelling, cap- 
able of dealing with loads up to 20 cwt. at a speed of approxi- 


Fic. 1.-—WITTON-KRAMER Exvectric Florist. 


mately 20 ft. per minute; the output of the motor being 
2 H.P. at 750 R.P.M. A suitable seat is provided for the operator 
who travels with the hoist. The magnet is the 39-in. rect- 
angular type, and is used for dealing with steel angles, and it 
is claimed that it is possible to do work with this hoist and 
magnet in five minutes which previously took three men 
45 minutes. 
A Fire with Removable Elements. 


Fig. 2 shows the manner in which the elements of the 
Magnet Model A electric fire, manufactured by the 


Fic. 9.—FinE wits REMOVABLE ELEMENTS. 


GENERAL ELECTRIC Co., Ib., 67, Queen Victoria Street, E.C.4, 
may be removed bodily from their housing. In this way the 


of 


improved devices and apparatus, whioh will be published 
sufficient interest, 


renewal of elements becomes an easy matter, and new coils, 
earthenware segments, or complete elements may be put into 
position very quickly. 


A New Bonding Nipple. 


Our attention has been drawn to a new method of bonding 
small cables and wires for use with standard cast-iron joint 
boxes. This consists of a small nipple made of soft metal 
and screwed with 3-in. conduit thread (fig. 3). Through the 


ia. 3.— Tun © Konen "" BON DING NIPPLE. 


centre of the nipple is a slot through which the cable or 
wires are taken. The nipple is then screwed into the joint 
box, and bonding is effected by squeezing the soft metal 
over the lead sheathing of the cable (fig. 4). The chief ad- 


ia. 4.:— METHOD or CLOSING THE NIPPLE. 


vantages of this bonding method are the absence of small. 
screws and fixtures and facilitation of inspection. The manu- 
facturers of this device, which is called the Konled,’’ are 
Messrs. FauLKNER & Co., 5, Market Street, Manchester. 


A Conduit Joint and Earthing Clips. 

Messrs. WiLLIS & Suaw, 37, Haley Hill, Halifax, have 
drawn our attention to a new conduit coupling recently 
patented by them. The counling (fig. 5) consists of a split 
collar of spring steel, the ends of which are turned over to 


Fig. 5.—CoNbDurT JOINT AND EARTHING CLIP. 


provide à dovetailed ridge over which a tapered slide is 
forced. The inventors claim that for mechanical strength and 
continuity the device is equal to any conduit joint in present 
use. The earthing device will take any number of conduits or 
cables and with the same lug connects up without a break to 
the earthing screw on the switch. 


IHE ELECTRICAL REVIEW. [VoL $7. No. 2,239, Ocroszm 32, 1930. 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) ` 


iled expressly for this journal by Messrs. Serton-Jones, O'DzLL amp 
TEPHENS, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


28.055. '' Means of electrically heating contents of utensils.” E. A. Welch. 
October 4th. 

28,065. '' Electric switches and circuit regulating devices." J. Bradley. 
October 4th. 

28,063. '' Electrical indicator." H. L. Holley and A. F. Norris. October 
4th. 

28,077. '' Manufacture of frames for polyphase electric machinery.“ C. 
Ramoneda. October 4th. (France, February 10th.) 

28,081. Apparatus for separating or sorting by electric conductivity.“ 


H. L. A. Schweitzer. October 4th. (France, October 3rd, 1919.) 


28,085. '' Electrical specd regulator systems." — Metropolitan-Vickers Elec- 
trical Co. October 4th. (United States, October 2nd, 1919.) 
28,090. '' Electric inductance apparatus." British Thomson-Houston Co. 


(General Electric Co.) and General Electric Co. October 4th. 

28,001,2. '' X-ray apparatus and methods." W. D. Coolidge. 
(United States, July 9th.) 

28,094. * Electric insulators and their manufacture.” 
ber 4th. (France, June 4th.)- 

28,101. ‘** Thermionic or vacuum tubes, &c." A. G. T. Cusins and J. H. 
Whittaker-Swinton. October 4th. 

28,110. *' Electro-magnetic switching apparatus." R. E. H. Carpenter and 
F. G. Creed, and Creed & Co. October 4th. 


October 4th. 


H. Herrmann. Octo- 


28.116. Electroscopic apparatus." F. A. Johnsen and K. Rahbek. Octo- 
ber 4th. (Denmark, February loth, 1919.) 
28,143. “ Telephone systems.” Automatic Telephone Manufacturing Co., 


C. Gillings, and R. Mercer. October 5th, 
28,167. '' Sparking: plugs." C. O. Meeke. October 5th. 
28.181. Shock absorber for power transmission systems." A. Alltree. 
October Sth. 
28.198. X-ray 


apparatus," British Thomson-Houston Co. October 5th. 


(United States, October 29th, 1913.) 
28,199, “ Operating mechanisms for scarchlights."' 
Houston Co. (General Electric Co.) and General Electric Co. 


British Thomson- 
October 5th. 


28,203. ‘ Electric lamp. &c., brackets." V. C. Bond and F. Marpole. 
October 5th. 

28,207. '' Electric heating device for plunging.” F. Frei. October 5th. 

28,208. “ Deferred action dry battery." E. C. R. Marks (National Carbon 


Co.) and National Carbon Co. October 5th. 


28.212. Electric air diffuser." H. Ashdown. October 5th. 

28,213. *' Electric resistance switches." J. Watkinson. October 5th. 
28.214. '' Electric switches." J. Watkinson. October 5th, 

28,249. ''Sparking plugs." F. W. Schroeder. October 5th. 

28.250. Electric accumulators.” Soc. de l'Accumulateur Tudor. October 


bth. (Belgium, November 5th, 1919.) 

28,252. *'' Incandescent electric lamps." W. E. John. October 6th. 
28.264. Speed reputation of electric motors.” M. S. Conner and C. C. 
Puckette. October 6th. 

28,270. ‘Sparking plugs.” J. E. Burrows. October 6th. 

28,278. Electric switches." J. A. Crabtree. October 6th. 

98,317. *'' Electrical apparatus for filtering, disinfecting, diffusing, and 


heating air, &c." W. E. Siday. October 6th. 


28.318. Production of high-tension electric currents.“ J. H. Swinton- 
Whittaker. October 6th. 
28,327. Electric induction apparatus." British Thomson-Houston Co. 


(General Electric Co.) and General Electric Co. October 6th. 


28,398. * Current interrupter for electric irons." A. Neachell. Octo- 
er 6th 
26.530. * Automatic control of electric motors." C. E. W. Talbot. Octo- 
2.438 Automatic telephone pay station.“ G. A. Long. October 6th. 
28.342. Electrical oil switches." D. R. Davies and Metropolitan-Vickers 
Electrical Co. October 6th. 

28,357. Electrically illuminated traffic. signalling devices." A. I. Marks. 
October 6th. 

28.385. Electric cable terminals." E. L. Bishop. October 7th. 
28.3867 / 8. Electric switches." G. H. Ide and F. Painter. October 7th. 
28.399. Dynamometers.“ W. Sumner. October 7th. 

28.395. Electric heating devices.“ F. Maag. October 7th. (Switzerland, 


October Sth. 1919.) 


28.400. Valves for gas, electric, steam, &c., heating." G. Wilkinson. 
October 7th. 

28.406. '' Trolley heads for electric trams.” G. L. Butler and M. J. 
Railing. October 7th. 


British Thomson- Houston Co. 
October 7th. 


“Electric welding apparatus.” 
(General Electric Co.) and General Electric Co. 


28,452. ‘ Means for receiving wireless signals.“ Ces. für Drahtlose Tele- 
graphie. October 7th. (Germany, October 8th, 1919.) 
28.461. “ Electric switchgear of the truck, Re., type." Johnson & Phillips 


and P. M. Wood. October 7th. 


A. S. Bowley. October 7th. 


28,469. '' Telephones, phonographs, &c.“' 

98,479. ''Sparking plug.” R. S. Brown. October 7th. 

98,489. ‘Sparking plugs." G. McIntosh. October. Bth. 

98,495. ‘ Electric lamps.” W. H. Walton. October Sth. 

28.504. Device for testing sparking plugs." G. H. Baxter. October Sth. 
98,514. '' Electric. junction box." R. Crust. October 8th. 

28.517. Electrically operated warning signals." D. McGregor. October 
5128 520. „Magnetic separators.” A. E. Davies. October 8th. 

98,525. '' Porcelain insulator.” W. Powell October Rth. 

28.528. Electric apparatus for recording and reproducing sound." A. F. 
Sykes. October 8th. 

28.547. Magneto-electric machines." F. I. Bennett. October 8th. 
98.559. ‘Electric heating and ventilating apparatus." J. P. Ogle and 
Ventiheta, Ltd. October Sth. 

28,577. ''Insulators for suspension of high potential electric lines." A. 
Richard. October 8th. 

28.579. Sparking plugs." D. Pelabon and Pelabon, Ltd. October 8th. 
98.585. '' Hand tools for electricians, &c." S. E. Aaron and A. P. Smith. 


October 8th. 

28.599. Circuit controlling apparatus for wireless telegraphy.” F. G. 
Creed and Creed & Co. October Rth. 

28,603. '' Apparatus for indicating opening or closing of electrical con- 
tacts, &c.“ J. Simpson. October Oth, 

28,605. “Electric warning signal for left-hand-driven cars." E. A. Can- 


niford. October 9th. 

28.610. “ Janne tos.“ R. Bosch Akt-Ges. October Sth. (Germany, Octo- 
ber 24th, 1919.) 

28.612. ‘ Sparking plug tester.’ M. H. Carpenter and A. W. Gillam. 


October 9th. 


98 G18. ‘Slow motion device for electric motor starters, &c," D. C. 


Sharp. October Ith. 

28.550. ‘Automatic switches for electric beating apparatus," A. Kirk. 
October 9th 

28,665. Electric off switches.” G. E. Gittins and Metropolitan-Vickers 


Electrical Co. October 8th. 
28.6881. Electrical contact makers for steering wheels of motor vehicles.“ 
J. L. Scott. October 9th, 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 


printed and abridged, and all subsequent proceedings will be taken. 


1916. 


15.358. Wireless signalling systems." British Thompson-Huuston Co. 
(General Electric Co.). October 27th, 1916. (151,021.) 
1917. 
17,986.- “ Electric insulators.” British Thomson-Houston Co. (General Elcc- 
tric Co.). December Sth, 1917. (151,022.) 
1918. 


7.308. Machine switching telephone exchange systems." Western Electi ie 
Co. and L. Polinkowsky. May Ist, 1918. (Addition to 24, 0, 19.) (151,023.) 


1919. 
6.626. Adjustable resistances." Evershed & Vignoles and S. Evershed. 
March 17th, 1919. (151,033.) 


9,074. Electrically propelled vehicles? J. Scott. April 10th, 1919. 


(151,035.) l 
11,694. '' Electric accumulators.” E. Lemaire. May 9th, 1919.  (151,044.) 
11.888. Electric battery cells.” A. Spencer. November 12th, 1919. 

(151,045.) 


12,727. Electrical devices for transmitting definite signals and for «ecciv- 
ing said signals at a distance." J. W. Robinson. May 20th, 1919. (151,050.) 

14,385. “ Electrical step-by-step mechanisms, as used for propelling the 
hands of electrical impulse clocks." 1. H. Parsons and A. E. J. Ball. June 
6th, 1919.  (151,057.) 

14,758. Oscillating apparatus for submarine signalling and other pur- 
poses. Submarine Signal Co. and G. C. Evans. June llth, 1919. (151,061.) 


14,825. Aerial systems for wireless telegraphy.” C. T. Wilkinson. June 
12th, 1919. (Cognate Application 5, 774,20.) (151, 063.) 
16,079. Sparking plugs.” W. J. Geddes. December 29th, 1919. (151,110.) 


16,201. '* Operating and tripping mechanism of oil break electrical 
switches.“ R. T. Norton. June 270th, 1919. (151, 112.) 


16,478. Wireless transmitting and receiving apparatus for use on air- 
craft.“ L. A. McDougall and J. M. Poyntz. July 2nd, 1919. (151, 115.) 

16,638. Means for varying resistance inductance or like coils." G. de P. 
Foglietta. July 3rd, 1919. (151,117.) 

16.728. Signalling systems with special reference to telephonic circuits. 
E. A. Graham, W. J. Rickets, and E. A. Sanítleben. July 4th, 1919. 


v 


17,337. * Magneto-electric machines." C. B. Redrup. July 10th, 1919. 
(151,125. 
18,989. “ Variable electrical condensers." H. W. Sullivan and J. Joseph. 


July 3lst, 1919.  (151,138.) 


19,251. “ Telephonic transmission systems." Wsetern Electric Co. (Western 


Electric Co.). August Sth, 1919. (151, 140.) : 

20,669. “ Electric ignition apparatus for internal combustion engines.” 
E. A. Watson and M.-L. Magneto Syndicate. August 22nd, 1919. (Addition 
to 128,985.) (1o01,145.) $ 

21.272. Electric cable mountings for use on motor vehicles." R. W. 


Maudslay and Standard Motor Co. August 29th, 1919. (151,150.) 


23.522. Electrical propulsion of ships." Akt.-Ges. Brown, Boveri et Cie. 
October Ist, 1915. (133,301.) 

24.074. Devices for electrically heating  hand-irons." D. Donaldson. 
October 2nd, 1919. (151,161.) 

24.130. Magncetos," American Bosch Magneto Corporation. October 26th, 
1918. (134,823.) 

24,224. '' Magnetos.” W. J. Mellersh Jackson (American Bosch Magneto 


Co.) October 3rd, 1919. (151,162.) 

24,844. “Current distribytors of electric ignition systems.” 
October 10th, 1919. (151,160.) 

24.931. Machine switching telephone systems." Western Electric Co. 
(Wwe stern Electric Co.). February 25th, 1918. (Divided application on 3.33, 18.) 
(151, 167.) 

28.501. Electric gas lamps with glow discharge.“ 
December 12th, 1917. (Addition to 135,485.) (135,487.) 

31,635. “ Registering, recording, and receipt issuing apparatus for elec- 
tricity, gas. and similar supply meters.“ C. A. Gustaflsson. December 17th, 


1919. (151,189.) 
1920. 


2,814. Short circuiting device for electrical ignition apparatus." O. 
Imray (Bosch Akt.-Ges., R.). January 29th, 1920. (151.199.) 
3,073. Electric switches." L. Trabet. September 16th, 1919. 

3.939. Ignition magnetos for internal combustion engines.” 
des Monrtes Zenith. April loth, 1919. (141,072.) 
5.233. *' Electric circuit controllers." R. Amberton. 
(151.206.) 

9.023. Use of thermionic devices in wireless and other signalling systems.” 
Western Electric Co. September 3rd, 1915. (140,829.) 


F. A. Hood. 


J. Pintsch Akt.-Ges. 


(151.200.) 
Fabriques 


"cbruary 20th, 1920. 


11.345. Systems of supplying energy to electrical circuits." J. F. P. 
Jaubert. March 7th, 1919. (142,132.) ? 

14.873. Electric switches," Remy Electric Co. June ith, 1919. 
(144,626.) 

15.380, “f Tubular electric condenser, and method of manufacturing same.“ 
G. Giles. June 16th, 1919. (145,008.) 

18,019. *' Suppressing the spark produced on breaking a circuit produced 


having self-induction." F. Krupp Akt.-Ges. October 23rd, 1915. (145,721.) 
18.240. Apparatus for regulating electric currents," F. Krupp Akt.-Ges. 
August 27th, 1917. (146,307.) 


Service Notes.— Mr. W. H. Allan, acting second class 
draughtsman, Rosyth, has been transferred from the electrical 
engineers department to the Admiralty. Warrant Tele- 
graphist A. C. Greenhill has been appointed to the battle- 
ship Erin. Lieut. J. L. Winter, Edinburgh (Electric Lights 
Company) Fortress Engineers, has resigned his commis- 
sion, and has been given the rank of captain. Lieut. 
W. F. Anderson, Lieut. D. H. Brown, Lieut. S. J. Fielding. 
Lieut. J. F. Galloway, Lieut. V. R. Kettle, Lieut. T. Light- 
body, Lieut. W. G. Normand. Lieut. A. Russell, and Lieut. 
F. G. Witney. of the same corps, have resigned their 
coromissions and retain their rank. Mr. F. C. Stacev, A Class 
supervisor, electrical engineer's department, Sheerness, has 
been transferred in a similar capacity to the Portsmouth 
Yard. Lieut. T. E. Taylor, Lancashire Fortress (Electric 
Lights Company) Engineers, has relinquished his commission 
owing to ill health contracted on active service. 
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THE PROBLEM OF RECONSTRUCTION. 


QUITE an epidemic of eloquence on the subject of economic 
recovery has been raging of late. Lord Leverhulme, at the 
O. P. Club, remarked that 32 years ago he began a system of 
employment based on good wages, a bonus on production, 
and profit-sharing, but he found that the scheme only 
excited the opposition of Trade Unions. To manage a 


, business successfully, he said, demanded vision and imagin- 


ation, and prolonged training was a vital necessity ; hence 
the idea that a board composed of untrained workmen 
could build up a business was futile. 

Lord Haldane, addressing a meeting organised by the 
Institute of Industrial Administration, said the beginnings 
of a new social order were apparent, and there was a move- 
ment towards equality. The mass of the people was 
dissatisfied because it did not share in the advantages 
enjoyed by a smaller and more fortunate class. He would 
substitute for the power of Capital the principle of Service ; 
all that Capital was entitled.to was the interest necessary to 
attract it. Capital was not entitled to dominate; after the 
interest had been paid, residuary profits could be shared to 
pay wages and for special services. To the principle of 
Service he would couple that of Education, and on these they 
could lay the foundations of industrial peace—the State 
should undertake the education of democracy. | 

Lord Weir, before the Glasgow Chamber of Commerce, 
last week, laid down a number of conditions which he 
regarded as essential to a constructive policy. These 
included a temporary stabilisation of- wages for 12 months, 
payment by results, freedom of employment, increase of 
working hours, and retrenchment on the part of the 
Government. He regarded the present situation as very 
grave, and capable of amelioration only by increased pro- 
duction, combined with greater efficiency. 4 vast 
industrial reserve was available but unutilised, owing to 
the dead hand of the Trade Unions, which denied it 
opportunity ; let that restraint be removed, and he con- 
fidently predicted a wave of enterprise and development 
which would go far to improve the conditions. Lord Weir 
did not absolve the employers of blame in respect of their 
failure to formulate a definite policy for dealing with 
industrial problems. 

Sir Robt. Hadfield, addressing the British Commercial 
Gas Association, emphasised the need for econom y—not 
merely by cutting down expenditure, but by “the fruitful - 
use of resources.” He also advocated increased production, 
not for the enrichment of the few, but to save from priva- 
tion the many, and to pay off the debta of the community ; 
it was vital to the life of the people. Limitation of output, 
he said, was acrime against the community ; there was work 
enough in sight to give employment to every man for years 
to come, but if the policy of low production for high wages 
was adopted, unemployment and destitution would 
inevitably be the outcome. | 

Lord Cowdray, delivering an address as Lord Rector of 
Aberdeen University, pointed out that wbile industrial 
capital could be destroyed, it could not be divided witnout 
simultaneous destruction; the Russian Bolshevists had 
discovered that they could not confiscate it—the overthrow - 
of the system on which it was built up destroyed it. For 
that reason many Socialists proposed to retain the capitalist. 
system, but to substitute the State for the individual 
employer; but the workers would not forgo the right 
even if the State were in control, 
as the present strike of the miners showed, and 
therefore the situation would not be changed unless, like 
the Communists, the State solved the difficulty by forced 
labour. In his view, the idea of partnership instead of 
conflict offered the only hope for the country. The prin- 
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ciples of the minimum wage and insurance against 
unemployment were included in this idea. The ideal wage 
comprised three factors: the guaranteed minimum, a 
variable amount proportional to individual output, and 
a variable addition according to the result of the 
underteking—:.«., piecework with a guaranteed mini- 
mum and a bonus on profits. He submitted to both 
employers and employed the importance of developing the 
third factor (the bonus on results), the workman sharing in 
the management. Partnership and mutual understanding 
would alone bring peace. 

Here, then, is a remarkable symposium of leaders of 
opinion in industry and sociology. Each in his own way, 
and for the edification of a most heterogeneous series of 
audiences, has summed up the industrial position and offered a 
solution to the problems which it presente. There is a large 
measure of agreement between them ; they all hold that tbe 

salvation of the country lies in increased production, and 
the adoption by the employer of a new attitude towards the 
employed. In future the latter must be regarded as a 
partner ; he will not be fobbed off with piecemeal con- 
cessions, which merely aggravate the evil. As an American 
has put it, he will no longer work to enrich the boss" ; he 
means to share in the prosperity of the concern in which he 
invests his labour, and the princes of industry acknowledge 
the justice of his claim. But there is a vital condition to 
be fulfilled—that of unrestricted service, which is the 
indispensable precursor of prosperity. 

The great problem before us, then, is twofold : to devise 
a genuine mode of partnership that will commend itself to 
the worker; and to convince the latter of the sincerity of 
the employer. Those factors solved, all the rest shall be 
added unto us. 


Tus Order, like a good many other 


" The Lighting, Orders, has induced a state of perplexity 
pile a in the minds of the recipiente. Electricity 
Order, 1920. supply undertakings are much exercised 


as to exactly what they are really expected 
to do under the Order. As a matter of fact, it is really 
difficuli to see what they can do. The Order imprimis is 
directed to consumers. It is quite clear what ‘hey have to 
do—cut off all advertising or display lights, and to 
economise generally, and if they own a “ factory,” reduce 
their power consumption by half. Again, it is clear who 
are the people who have to see that this is done—the Local 
Authorities. The undertakers are not mentioned by name. 
The only reference which can be construed as implying a 
duty on them is Clause 3, which states: ‘‘ where gas or 
electricity is required for power in any premises within the 
scope of Part IlI of the Coal (Emergency) Order, 1920, ita 
supply and use shall be restricted so that not more than 50 


per cent. of the weekly average quantity supplied or used 


for power in the four weeks last preceding the date of the 
Order coming into force skall be supplied or used. 
But it is to be noted that all the foregoing about 
“supply " is in the passive. Read in conjunction with 
Clause 7, this might be taken as a method of specifically 
legalising the undertaker's action in obeying the orders 
iesued by the local authority with regard to cutting off supply 
to consumers a8 provided in the clause mentioned. There 
certainly does not appear to be any obligation resting on the 
undertakers to deal with the 50 per cent. decrease, except 
by cutting off consumers under the direction of the local 


authority. As a matter of fact, the words “supplied or- 


used" mean, as applied to electricity, the same thing. The 
meter readings and data as to consumption are certainly, 
under Clause 6, to be ascertained by the owner, occupier, 
or manager of the premises. 

Clause 4, dealing with the power of the local authority 
to increase the percentage, primarily applies obviously to 
the applications of individual consumers ; but it also reads 
as applying to & conceding of the raising of the percentage 
all round, on the general application, say, of the under- 
taking. The Order will obviously be excessively difficult 
to enforce. The industry is in no way responsible 
for the directions; the Board of Trade did not consult, 
it before drafting. Still, it is up to every undertaking 


to do the best it can from a patriotic standpoint. Also, 
it is to the interest of all undertakings to conserve their 
stocks of coal. What the undertakings have to do, there- 
fore, is to uphold the necessity for economies in every way 
possible, and to take every step to bring the provisions of the 
Order before the notice of consumere. They should also, of 
course, let all consumers understand that if the Order worke 
hardship in a factory, there is an appeal to the local authority, 
as the latter must have due regard to the maintenance of 
food supplies (including beer), hospitals, entertainments, 
and so forth. They can send out notices to consumers, with 
receipts, correspondence, &c. They can advertise in the 
local Press. They can display notices at their stations, 
sub-stations, offices, showrooms, and so forth. They 
could send round notices to all consumers, asking, 
perhaps, the local authority to pay for the stamps, &c. 
Anyhow, the loyal co-operation of undertakers is an obvious 
duty. A great deal can be done by the chiefs seeing that 
everyone on their staffs is thoroughly impressed with the 
gravity of the situation, and replies to all inquiries of ccn- 
sumers accordingly. If the assistants speak lightly in 


connection with any inquiry as to compliance with the 


Order, and the duty of doing so, the consumer will 
naturally act accordingly. Loyalty in thought and word 
is what i8 wanted. 


WE were very pleased to publish last 
week in our ** Correspondence " columns a 
letter from Mr. Webb, of the Electrical 
Trades Union, on the question of the Whitley Councils in 
the electricity supply industry. We should certainly welcome 
further comments, either from the Trade Unions' gide or from 
the employers’ side, since we think that nothing but good 
can result from open and candid discussion. For one thing, 
it stimulates interest in this most important matter— an 
interest which, we are afraid, is at present of a somewhat 
indifferent quality. For another thing, provided the letters 
are similar to Mr. Webb’s—that is, of a constructive 
character and dealing with principles—they contribute some- ` 
thing definite towards a final formulation of policy. The 
electricity supply industry has always suffered somewhat 
from lack of constructive policy. "There has always been an 
inclination towards criticism rather than construction. So, 
in this matter of industrial policy, it would be much more 
to the point if correspondents would come forward and tell 
ue, not how bad things are, or are likely to become, but 
exactly what they think ought to be done. The Industrial 
Councils in the supply industry are new ventures. Ultimate 
success depends on their being directed on lines of 
sound policy. An open discussion, therefore, would at this 
stage be not only pertinent, but particularly useful. 

It should certainly be the ambition of the industry that 
these Industrial Councils should be exemplars to those in 
all other industries. So far, the Councils for the electricit y 
supply industry seem to be ahead of all others in complet«- 
ness and comprehensiveness. They started, of course, with 
much in their favour. The electricity supply industry is. 
perhaps, more fully organised industrially than any other 
industry of its size. Broadly speaking, we might say tbat 
every employé belongs to a Trade Union; on that side, 
therefore, the organisation is complete. The employers’ 
side is similarly almost fully organised ; the four Associa- 
tions representing respectively the London companies, the 
power companies, the provincial companies, and the municipal 
authorities cover practically all the undertakingsinthecountry. 
Further, since tlie competitive element is non-existent in the 
supply industry, there is no danger of disintegration on this 
score. The industry, therefore, presents the ideal condi- 
tions for Whitleyism, and, given the necessary statesmanlike 
ability in the leaders on both sides, there is no reas:n 
why the Councils in this industry should not stand foremost 
among all industries in full and efficient development. 
Exactly what form the final development will take it is 
impossible as yet to say. The whole thing is a matter of 
growth and gradual adaptation to the evolving necessities 
of the case. This it is which makes the matter one of such 
great interest and importance. And the lines of growth 
will be determined by the ideals in the minds of those who 
deal with it. 


Joint Industrial 
Councils. 
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ROTHERHAM ELECTRICITY WORKS. 


Wk were recently enabled, by the courtesy of the engineer 
and general manager of the Electricity Supply Depart- 
iene of the Rotherham Corporation, Mr. Edward Crose, 
to visit the new power station which is now approach- 
ing completion, and to obtain the photographs which 
are reproduced in the following pages. This installa- 
tion is of exceptional interest, as being the first super- 
station to be put into operation, and as containing 
the largest turbo-alternator yet installed in this country. 
It is laid out for two 12,500-Kw. generating sets and four 
of 80,000 Kw. each, making a total of 145,000 kw.; of 
these machines the first two are in commission, and the firet 
30,000-Kw. set is in course of erection. The boiler house 
consists of four sections, of which one is complete and the 
second approaching completion. It will be seen, therefore, 
that the new station constitutes a very important addition 
to the electrical resources of Yorkshire, where it is included 
in the “ North-East Midlands Electricity District.” 

But it is not only in point of sheer magnitude that the 
plant is noteworthy ; its most striking feature is the extra- 
ordinary rapidity with which it has grown from a minor to a 
major undertaking. When war broke out, the Rotherham 
Electricity Works comprised plant of only 4,500 Kw. ; 
during the war its capacity was increased by the addition of 
two 5,500-K W. generating sets to 15,500 Kw., making, with 
the 55,000 xw. of the new station, an aggregate of 
70,500 Kw.—an increase of 1,467 per cent. in six years. 

The question at once arises why 80 large an amount of 
power was called for ; the answer is that during the war the 
demand increased at a phenomenal rate, so that the possi- 
bilities of the existing station were speedily overtaken, and 
early in 1917 it was decided to embark on the very 
ambitious scheme of which the first instalment is nearly 
complete. It will be remembered that at that date the 
Government scheme for the concentration of generating 
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embarking upon this huge scheme—which, moreover, only 
embraces one-half of the ultimate capacity contemplated for 
the undertaking—the Corporation of Rotherham displayed 
a degree of enterprise and an amount of confidence in its 
electrical engineer for which it would be impossible to find 
a parallel in this country, or perhaps anywhere, in the 
whole history of municipal electricity supply. 
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The County Borough of Rotherham is situated on the 
River Don, 6 miles to the north-east of Sheffield, and 
12 miles from Doncaster; it is in direct communication 
with the main lines of the Great Northern and Midland 
Railways, and the Great Central Railway runs through it. 
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Fic. 2.—ROTHERHAM ELECTRICITY WoggEs, No. 2 STATION. 


Plant in large stations was still in the distant fature, for the 
Coal Conservation Committee had not then issued its final 
report. The population of Rotherham at the last census 
was under 63,000 ; the cost of the electrical undertaking, 
including the existing plant and the projected new station, 
Was over £1,000,000. It will be seen, therefore, that in 


The town has long been noted for its iron and steel worke, 
and for the glass-houses, potteries, ironworks, and collieries 


in its neighbourhood. Its name is derived from the small 


River Rother, which joins the Don at this point, and it lies 
partly on the adjoining hille, and partly in the eas of the 
Don, which is here navigable, 
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In the neighbouring district an abundance of coal and 
ironstone is found, which enabled Rotherham to acquire 
fame for the manufacture of edge tools many centuries 
ago; ironstone mines, smelting furnaces, and. forges were 
worked as early as 1160. The manufacture of iron and 
steel is still carried on in the district on a large scale, 
especially at Masbrough and the Holmes ; at the important 
works founded at Masbrough by Samuel Walker a century 
ago, cast and wrought iron products were turned out in 
large quantities, and at the present day wheels and axles 
and other railway iron work are manufactured at several 
large works, one of which (Parkgate) also produces armour- 
plate for warships. 


Rotherham is situated in the South Yorkshire coal area, 
and the power station is close to some of the newest and 
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Fias. 3 AND 4.—SECTIONAL ELEVATIONS AND PLAN OF No. 2 STATION, ROTHERHAM, 
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most up-to-date collieries, capable of a large outp: pa E 
During the past few years the large steel works and ro 

mills have been very considerably extended, and new mike 
destined to embark in the heavy iron and ateel trade are l 
being erected at an extremely rapid rate. 


The remarkable growth of the electricity undertaking is 
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due to the desire of the municipality to meet the greatly - The lay-out of the station is shown on the accompanying 
. extended needs of the community within the electricity plan, fig. 5, from which it will be seen that whereas the 
supply area, which includes not only the county borough of | | 
Rotherham. but also the urban districts of Rawmarsh and 
Swinton. Arrangements are also in progress to give a bulk 
supply to the Yorkshire Electric Power Co. and the Sheffield 
Corporation as the need arises, with a view to intercon- 
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Fig. 6.—ABBANGEMENT orn. 
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nection between the three systems and possible mutual assist- old station, No. 1, was built alongside of the canal, the new 
ance, on the lines of the Electricity Commissioners’ views. one is on the bank of the river. The section of No. 2 station 
It is estimated that after the completion of the new which is now in being (fige. 2—5) consists of a spacious engine- 


FId. 7.—INTERIOR OF BorLER-Hovs&, ROTHERHAM. 


power station the output for the first complete year will be room, containing the three turbo-alternators, and two boiler- 
100,000,000 unite, and with an area of supply comprising houses with two steel smoke-stacks between them. The 
100,000 inhabitants, the consumption per capita will reach existing generating plant constitutes rather more than one- 
the unprecedented figure of 1,000 units per inhabitant per third of the ultimate capacity, and the boiler plant exactly 
annum. l one-third, It will be noticed that the coal siding ends on 
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the remote side of the canal, and that the coal is carried by a 
double conveyor over an open-air coal store to the existing 
boiler-houses. Water is derived from the river through a 
double culvert passing under the turbine-room, and is 
discharged through a single culvert. 

The buildings consist of self-supporting steel structures, 
filled in with brickwork, except in the case of the switch- 
gear annexe, which consists of brickwork, with floors and 
roof of reinforced concrete. The principal dimensions are 
as follows :— Each boiler-house, 112 ft. x 80 ft. x 84 ft. 
high ; engine-room, 182 ft. x by 87 ft. wide between the 
crane columns, and 110 ft. high to the ridge of the roof, 
together with a pump-room-extension 35 ft. wide x 182 ft. 
long. Messrs. Babcock & Wilcox, Ltd., were the contractors 
for the main buildings, boilers, and coal-handling vlant, sub- 
letting the structural steel work to Messrs. Heenan & Froude, 
Ltd.; the switchgear annexe was built by Messrs. W. H. 
Treherne, Ltd., of Rotherham ; and the whole of the founda- 
tions were laid by the Corporation. 

The coal-conveying plant embodies several interesting 
features, "The total distance from the end of the boiler- 
house to the railway siding is over 500 ft., the conveyor 


passing over a road and the canal. Coal received in trucks 


is discharged into a low-level hopper by a Babcock and 
Wilcox tippler fitted with hydraulic clamping rams; a 
capstan driven by a 10-H.P. motor is provided for handling 
the trucks, while a 12-H.P. motor drives the pumps for the 
tippler, and the latter is turned by a 5-H.P. motor. The 
coal passes from the hopper on to a jigging screen, 


Fig. 8.—CONVEYOR, OVER BUNKER. 


whence the small coal is delivered to the conveyor 
through a filler; the large coal is put through a four- 
roll coal-breaker, capable of dealing with 100 tons 
per hour, before passing to the filler (fig. 6). The breaker 


is driven by a 55-H.P. motor. The conveyor (fig. 11) is of the 


ONVEYOR TZ 4RQTARY FILLER 
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(temporarily) into a bunker for No. 1 station, at a and B 
for the future boiler houses, and at o for the existing boi lere. 
At o an automatie filler is provided through which the coal 
is passed into the second conveyor, which is inclined to the 


Fig. 9, —TIPPLER HOUSE. 


first at an angle of 116°, and passes at a height of 23 ft. 
over an open coal store 160 ft. long before rising to a height 
of 70 ft., and traversing the boiler houses. The conveyor 
chain returns by the same route, the coal being discharged 
at 10-ft. intervals into bifurcating shoots, which deposit it 


Fig. 10.—STEEL SMOKE STACKS. 


in the bunkers clear of the empty buckets, as shown in fig. 8. 
Oa leaving the boiler house the «mpty buckets pass through 
a tunnel under the coal store, which is built of concrete 
with a hopper bottom, so that the coal can be fed into the 
buckets by means of a travelling filler. 'This method has 
the advantage of removing coal from the bottom of the 
heap—which has a capacity of 3,000 tons—so that spon- 
taneous combustion can be guarded against. No. 1 con- 
veyor is driven by a 30-H.P. motor, and No. 2 by a 40-H.P. 
motor. 


== Ps r | l 
- 
= — 2. fe PRO? SPS 


FIG. 11.—GENERAL ARRANGEMENT OF CONVEYOR. 


Babcock and Wilcox gravity bucket type, and is carried 
at a height of 33 ft. across the canal and roadway by a 
lattice girder bridge on five trestles. The coal can be 
tipped at each of the last three trestles—at A (fig. 5) 


The overhead bunkers are of steel plate, lined with 
brick, and are capable of holding 1,000 tons in each boiler 
house. 

Care is taken to regulate the speed of the two conveyors, 
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so that the flow of coal is uniform, and puah- buttons are 
provided at numerous points on the line to enable the con- 
veyors to be stopped instantly in the event of any misbap. - 

The boilers (fig. 7) are of Me:sre. Babcock & Wilcox's 
marine type, with a rated evaporation of 45,000 ib. per hour 
(ach ; there are six boilers in each section of the b»iler house, 
three a side, each fitted with three chain-grate stokers, which 
are fed by shoots from tbe bunkers. The boilers are 


» . FiG. 12.—A8H-PITS AND BREAKER. 


provided with integral superheaters, and above them are 
h^riz ntal-tube economisers, surmounted by graduated flu: s 
leading to the chimney shafts, each of which serves two 
sets of three boilers. A vertical transverse partition in 
each shaft divides it into two flues, and horizontal 
diaphragms divide these again, so that the waste 
gases from a set of boilers can either be passed 
directly into the chimney under natural draught, or 
through fans in the basement (the normal condition). 
These fans are of the Sirocco type, each driven by a West- 
inghouse motcr of 150 B.H.P. The chimneys (fig. 10) are of 


Fi1G. 13. —RoTARY EXHAUSTEB. 


steel plate, 20 ft. in diameter at the bottom and 14 ft. at 
the top, and are 118 ft. high from the ground level, which 
is 18 ft. below the firing floor. The horizontal flues over 
the economisers are carried on steel rollers, supported by 
the framing of the building. 

From the grates the ashes fall into ash-pits in the base- 
ment, whence they can be discharged into ash-breakers 
running on a line of rails under each set of boilers (fig. 12). 
These breakers are each driven by a 7-5.H.P. motor. Thence 

he ashes are carried away by a pneumatic exhaust system 


through 10-in. cast-iron pipes to receivers mounted at the 
end of No. 2 boiler-house, in which a vacuum of 5 in. of 
mercury is maintained by rotary exhausters, one of which is 
shown in fig. 13. The ashes are quenched with a water 
spray as they enter the receivers. The suetion pipe also 
carries off the soot from the economisers and chimnejs, 
which is brought to the 10-in. pipes by separate ducts. 
The exhausters are driven by 70-B. H. P. Westinghouse 
motors. 

In the basement, under the boiler fronts, is installed the 
shaftiog which drives the stokers; each line of shafting, 
serving three boilers, is driven through gearing by a 
12-B.H.P. motor at each end, one of these motors being a 
stand-by. EDEN 

Make up feed-water is derived from the town supply, 
being stored in a tank between the chimney stacks. The 
boiler feed pumps are situated in the engine room, together 
with the hotwells; they are of Weir's turbine-driven single- 
stage rotary type, exhausting directly into the hotwells 
through exhaust nozzles, or alternatively to atmosphere, in 
css of emergency. Six pumps are provided, each capable 
of delivering 350,000 lb. of water per hour (fig. 14). 
Close to the feed pumps are two Kees Roturbo centrifugal 
pumps driven by 29-B. H.P. Westinghouse motors, and each 
capable of delivering. 180 gallons of water per minute 
under & head of 300 ft., for operating tube cleaners of 
the water-turbine type and other purposes. 
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Fia. 14.—F&ED PUMPS AND STEAM PIPING. 


The hotwells are mounted on a gallery next to the boiler- 
house wall, and are each equipped with a Lea recorder 
measuring tank. 

The steam mains consist of two headers running the 
whole length of the boiler houses on each side, and coupled 
by expansion bends between the sections. In the engine 
room they eater steam receivers, from which a 14-in. pipe 
leads to each of the 12,500-Kw. turbines, and two 14-in. 
pipes to the 80,000-Kw. turbine. These pipes, with the 
feed pumps, are seen in fig. 14. 


(To be continued.) 


Bauxite in Germany.—Five German bauxite mines in 
Heasen have been amalgamated into the Bauxite Works Co., of 
Frankfort-on-Main, with a share capital of 7.000.000 marks, of 
which 1,500,000 marks has been taken over by Dutch interests. 
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ELECTRICITY AND HOUSING. 


THE BILLINGHAM HOUSING SCHEME. 


AT a time when so many housing schemes are under consider- 
ation, it is thought that a concrete example of what is 
actually being done in one c::trict will be of wide interest. 
The following notes are, therefore, presented in the hope 
that the particulars given therein will be useful to housing 
authorities generally, and to others interested in the 
subject. | 

Too often in the past little interest has been shown in 
housing schemes by the general public, the consequence 
being that frequently such schemes were approached more 
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F1G. l. - GROUND AND FIBST-FLOOR PLANS OF BILLINGHAM HOUSES. 


from the point of view of the speculative builder than from 
that of the needs of the prospective tenant. There were, 
of course, notable exceptions, but, more often than not, the 
provision of facilities for introducing labour-saving devices 
into the house was either ignored altogether, or made in 
such a manner as to be almost useless, and the tenant was 
consequently put to considerable expense after the house 
was finished if he wished to take advantage of modern 


labour-saving devices; so he frequently did without 
them. i TEM 

This point, however, is not being overlooked in the 
housing schemes now under consideration, and, wherever 
possible, provision is being made for the use of electricity 
with the consequent elimination of dirt and waste, effecting 
a saving of labour, and, what is also important, increasing 
the available room space. Electric lighting permits of the 
use of low ceilings, because, owing to the small amount of 
heat generated, electric lamps can be fixed within a few 
inches of the ceiling. Electric heating makes it possible 
to dispense with flues, fireplaces, fenders, &c., and allows the 
heaters and cookers tc be used in any convenient position. 
The all-electric house, therefore, means a considerable 
reduction in the building coste in comparison with the 
house adapted for the older methods of lighting, heating, 
and cooking. | 

A number of houses are now being erected at the village 
of Billingham, Stockton-on-Tees, by the Newcastle-upon- 
Tyne Electric Supply Co., Ltd., for the use of ita employés 
at the North Tees power station. For the present only 
73 houses are being built; they are of four different 
types—viz., “ B," “C, * D 1," and “ D 2,” plans of three 
of the types being shown in fig. 1. The whole of the 
building work is being carried out by Messrs. Walter 
Jones & Sons, of London and Newcastle-upon-Tyne, to the 
designs and under the superintendence of Mr. Leonard 
J. Couves, of Newcastle-upon-Tyne, and the electrical 
installation work is in the hands of Messrs. Graham Broe., 
of Middlesbrough. 
The houses are all semi-detached, and are built approxi- 
mately eight to the acre ; provision is made for gardens at 
both the backs and fronts. Particular attention has been 
given to the planning of the houses economically, and so as 


Fia. 2. — BATHROOM, SHOWING JACKSON ELECTRIO WASH BOILER. 


to afford the greatest amount of comfort to the occupiers ; 
the elevations on all fronts, too, are such that the houses, 
viewed from any point, present a pleasing appearance. The 
storage and cupboard room is well above the average for 
this class of house. The main roads run from north to 
south, thus ensuring a liberal amount of sunshine to the 
principal rooms of the [houses, which face east and west. 
The boundary and division fences will be formed of thorn 
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and privet hedges, and the planting of trees in the. grass 
margins of the roads will give additional attraction, and at 
the same time will leave the estate in keeping with ite 
rural surroundings. = est | I 

Electricity is. installed throughout in each house. for 
lighting, heating and cooking purposes; provision is. there- 
fore made for only one chimney breast in each house. 
With regard to the arrangements made for heating the 
houses, a coal-fired grate. is placed in the principal living 


room in each house; behind the fireplace is fitted 9 water 


boiler from which the domestic hot-water supply i& taken. 


At the side of the sitting-room fireplace is a cuphoard con- , 


taining the water circulating leylinder, which conveniently 
warms the cupboard.. The only other firep'ace in each 
house is fitted in the bedroom immediately above the living 
room, this fireplace having its flue in the same chimney 
breast as that of the living room below.. If desired, one of 
the portable electric radiators can, however, be used as an 
alte native in either or both of these rooms. The remainder 
of the rooms are heated entirely by electricity, each room 
being provided with a ventilator, but no fireplace ; by this 
means considerably increased space ig obtained in the rooms. 

One of the smaller D2 type houses has been furnished 
for the company by Messrs.. Dickson & Bensons, of Middles- 
brough, and the various housing authorities in the district 
have been invited to inspect it. Each house is fitted complete 
with an electric cooker, electric wash boiler, and electric 


firer, and provision is made for the tenants to obtain, 


Fra. 3.—SCULLBRY, SHOWING JACKSON ELECTRIC OOOKER. 


on favourable terms, additional domestic electrical apparatus 
which they may care to use. A brief description of the house 
is as follows :—The living room, which is on the ground 
floor, is the largest room in the house, and contains the 
fireplace and water boiler as described above. In addition 
there is a wall socket for electric heating purposes, fixed in 
such a position as to be most convenient for supplying an 
electric iron or other domestic apparatus. The room is 
semi-directly lighted by a bowl fitting of plain but neat 
appearance. 

In the scullery, behind the sitting room, is fitted a large 
gink with hot and cold water laid on, and the electric cooker 
is installed as shown in fig. 3. It is of the Jackson No. 21 
type, and has an oven measuring 20 in. by 13 in. by 
15°5 in.; it is loaded to 2 KW., and controlled by a three- 
heat switch. In addition, the cooker is fitted with a 
rectangular hot plate loaded to 1*4 Kw., and a self-contained 
boiling pan of 6 pints capacity with a draw-off tap. Over 
the pan, as shown in fig. 3, are mounted two steamers for 
cooking vegetables, &c. Between the hob table and the 
oven is a grill and hot cupboard. — ; 

''Adjoiting the scullery is the bathroom, also with hot 
and cold water laid on, containing the electrically-heated 
clothes boiler shówn in fig. 2. Its capacity is 10 gallons, 


and it is loaded to 4 xw. The domestic hot-water supply 


is laid on direct to the boiler from a tap, which is shown 
in the illustration, immediately above the wash boiler. It 
is only necessary, therefore, to raise the temperature: of the 


water, say, 50° or 60°. by electricity to attain. point. 
The wash boiler is controlled by a three-heat switch, so 
that the water cau be kept at boiling point with a small 
consumption of electricity. | i 

There are three light, airy, bedrooms in the house, aud 
each is provided with a Jackson portable electric radiator 
of neat appearance, loaded to a capacity of 1, 1°5, -or 
2 KW., according to the size of the room’; each radiator is 
controlled. by two switches. 

As regards the service arrangements, electricity is 
supplied at 250 volte, 40 cycles, single-phase, and a 
three-wire service is laid to each pair of houses; each house 
is connected across one phase and neutral, the distri- 
bntion being on the three-phase, four-core, system. The 
estimated consumption of electricity per annum is: — For 
class O” houses, 3,780 units; and for classes B" and 
^ D," 3,480 units. * or a . 

A demonstration was recently carried out with the 
actual type of electric cooker to be used at Billingham 
before the members of a local housing committee, and the 
interesting results are set out below. The following items, 
sufficient to provide a meal for six persons, were cooked :— 
A sirloin of beef, weighing 3 lb. 12 oz. ; potatoes, weighing 
0'25 stone ; two cauliflowers; a Yorkshire pudding ; and 
-a rhubarb pie. The heating of the oven to cook the meat 
was done as follows : — 


Jleat Time. Consumption. —— 
Ful ... . 16 minutes 05 unit. 
Medium sve 0 „ 0˙⁵ i 
Low ... as dU. o 0:583 „ 


—— —— MÀ ——ßß — 


: Totaís ! hr. 55 mins. 1:583 units. 
And for cooking the pudding and the pie as under :— 


Heat. Time. Consumption. 
Fall 15 minutes 05 unit. 
Medium 25 » 042 „ 
Low ... * 20 n 017 „ 

Totals 1 hr. 0 min. ` 1°09 units. 


In the above test the cauliflowers were boiled in the 
boiler and the potatoes were steamed over it; five pints of 
water were boiled from cold and the vegetables cooked in one 
hour with a consumption of 0*6 Kw., making a grand total 

- of 3:27 units for the whole meal for six persons. An item 
of particular interest was that the shrinkáge of the meat. 
amounted to only 11°7 per cent., which for frozen meat is 
a result itbat could be obtained with no other method of 
cooking. „ E : cat : F £ S ; ! Z am HE 

The Newcastle-upon-Tyne Electric Supply Co., Ltd., will 
be pleased to supply further information with regard to the 
houses described above upon application. *. 


t: 


Canada’s External Trade.— Figures regarding the trade 
of Canada are quoted from the Report of the Canadian De- 
partment of Trade and Commerce for the fiscal year ended 
March 318t last, by the ‘Board of Trade Journal. It is shown. 
that imports were 72 per cent. above the pre-war figure, while 
exports Increased by 187 per cent. The totals are given below 
and details of trade with the British Empire and other 
countries are shown. The amounts in every ease are given 
in Canadian dollar. . ' p : 


E 19114. 1919. 1920. 
Total exports - 455,437,204 1,268,765,285 1, 286,658, 709 
„ imports 618, 457,144 916,429,335 1,064,516, 160 


Excess of imports over 


b s.c... 163, 019, 920 — - — 
Excess of exports over f 
imports ik —— — 352,885,950 222,142,640 
Exported to: — oM: ‘ ee i : 
United Kingdom . .. 215,959,969 540, 750,977 489, 151,806 
British Empire .. 3,388,548 64,408,812 72, 635,358 
France e "o 3,632,444 96,103,142 61,106,988 
German 4,044,019 . 7 . 80,528 
Japan 1,587,407 12,245,489 1 
United States . . 163,372,825 454,873,170 464,029,014 


Imported from pe 


United Kingdom .. ` 182,070,362 -‘ 73,035,118 125,989, 380 
British. Empire. 22,456,440 50,636,422 47,935,679 
France 9 4 14,976,535 3,682,900 10,609,125 
Termany : 14,586,223 75 44,959 
Japan 2.604, 216 13,618,122 - 13,685,771 
395,565,328 746,020, 654 801,605, 444 

B 


United States 
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OUTDOOR E. H.P. TRANSFORMERS. 
By D. MACBEAN. 


Ix a recent issue of the ELECTRICAL Review, and in 
connection with a paper on Mains Distribution,” 
mention was made during the discussion of a daring 
type of sub-station in which the transformers were 
placed out-of-doors, and merely protected by an ample 
roof. It may be of interest to give details of an instal- 
. lation of this kind laid down in January, 1916, which, 
up to the present time, has given every satisfaction. 
With a view to meeting somewhat unusual conditions 
it was decided to install an additional 3-phase turbo- 


Elec Rev 


Fic. 1.—Ovor-poor E.H.P. TRANSFORMERS. 


alternator for which a generating pressure of 2,500 volts 
was chosen. To permit of parallel running with exist- 
ing sets it was necessary to step-up this pressure to 
11,000 volts, and after consideration, three single- 
phase, 710-x.va., oil-cooled transformers were installed. 

While waiting for the plant the question of suitable 
housing arose, and although from the point of view of 
connections and switchgear, it would have been advan- 
tageous to have the transformers inside the power house, 
it was considered better on grounds of safety to install 
them out-of-doors in a separate building, all controlling 
gear, however, being kept indoors. l 

It was desirable to keep all connections as short as 
possible, so the choice fell on a plot of ground imme- 
diately outside the power house and in line with the 
turbo set. The only apparent disadvantage of the site 
lay in its proximity to a Harrison cooling pond (thespray 
from which may be seen in the first illustration), which 
with certain directions of wind sent over water in sheets. 

For this reason it was at first felt that nothing short 
of a substantial brick building, with a thoroughly water- 
tight roof, would do. When considering the size of this 
building, the deciding factor was the method of ventila- 
tion to be adopted; it was considered that artificial 
ventilation .alone could not be counted on with safetv 
to get rid of the heat losses, which at full load amounted 
te roughly 30 KW. Natural ventilation with the usual 
bottom gratings and the little-met-with. but highlv ser- 


viceable, draught-inducing chimney pointed to a build- - 


ing of some 2,000 cu. ft. capacitv. It appeared, how- 
ever, on account of the proximity of the cooling pond, 
that the ingress of excessive moisture could not possiblv 
be avoided with anv tvpe of building which would 
guarantee the necessary change of nir, and as a building 
war costly, even in those dave, it was felt expedient to 
see how far it might be dispensed with altogether, and 
an open-air installation adopted, 


It was appreciated that there would be little difficulty 
in making special water-tight glands where the cables 
entered the transformers, or bringing down the 40-in. 
diameter top-cover joint sufficiently tightly to prevent 
access of moisture, so the manufacturers were asked 
whether the transformer cases would stand the 7- to 
8-lb. pressure consequent on heating from internal and 
external sources. They, however, declined to assume any 
responsibility in this direction, stipulating that their 
transformer cases must run at atmospheric pressure. 

The idea of a reservoir, large enough to keep the 
resulting air pressure within small limits, was con- 
sidered and discarded; working along these lines, how- 
ever, the gasometer principle was ultimately adopted. 
The chamber was made up in cylindrical fashion out of 
1/16-in. sheet zinc, both top and 
bottom sections having annular 
partitions as shown in fig. 2, for the 
purpose of oil sealing. The movable 
portion was counterbalanced by a 
weight, which was supported by 
means of a very flexible steel wire 
running over light wheels mounted 
on ball bearings. 

The air spaces above the oil level 
in the transformers were coupled up 
to a common header leading to the 
bottom of the gasometer by means 
of 3-in. fiping, and considerable 
attention was paid to the pipe 
joints; tee pieces and plugs, to allow 
access for rodding or cleaning, were 
provided, although so far no trouble 
has been encountered in this direc- 
tion. The size of the gasometer was 
arrived at by means of the well- 
known P.V. law. The actual capa- 
city is 14 cu. ft., which gives a mar- 
gin of roughly 25 per cent. on full 
load on the hottest summer day. 
The appended sectional sketch, fig. 
2, shows the construction of the 
gasometer, which is perfectly automatic in its action. 

The transformers were dried out in situ. The dielec- 
tric strength of the oil was noted, and has shown no 
diminution ; the insulation resistance also remains at its 


Fia. 2.—TRANSFORMER GASOMETER. 


original high figure. The ventilation of the transformers 
being perfect, they run at a very low temperature, and 
the deterioration of the oil is much less rapid than that 
observed in other transformers in enclosed sub-statíons. 

Fig. ] shows the general arrangement, sealing cham- 
her, glands, &c., provision heing made for the removal 
of the centre transformer if necessarv by fixing the 
upright carrving the E.. P. pot-end, in sockets from 
which it can easilv be withdrawn. 
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EXTENSION OF UNEMPLOYMENT 
INSURANCE. 


By JOS. J. H. STANSFIELD, F. C. I. S. 


Tue Unemployment Insurance Act, 1920, which comes 
into operation on November 8th, 1920, amends the exist- 
ing scheme and extends compulsory insurance against 
unemployment to substantially all persons in respect of 
whom Health Insurance contributions are payable other 
than outworkers, persons employed in agriculture, and 
private domestic servants. 

Many will no doubt remember the difficulties caused by 
the first Act which dealt with unemployment insurance 
in consequence of that Act scheduling certain trades and 
work carried on under certain conditions. In effect, 
many workers were insurable or not insurable according 
to whether the work they were engaged on was charge- 
able to capital or revenue, and in previous issues of the 
ELECTRICAL Review there were recorded a large number 
of decisions made by the umpire whose duty it was to 
consider the intricate points which often arose. 

The new Act makes a clean cut, and with certain 
exceptions, all employed persons (male or female) of 16 
years of age and upwards, including persons over 70, 


unless they are in receipt of an old age pension, must . 


obtain unemployment books issued by the Ministry of 
Labour, and every employer must obtain an unemploy- 
ment book from every such person in his employ on 


November 8th, 1920, and from every such person whom 


he may afterwards employ. 

If not already obtained, an application should be 
made without delay to an Employment Exchange or 
branch employment office of the Ministry of Labour, as 


on and after the date above named all insurable persons: 


who are employed without having or at once obtaining 
unemployment books, and the employers of such persons, 
will be liable to penalties. | " 

As in the case of Health Insurance, there are certain 
excepted employments, and these include employment 
under a local authority, in the service of any railway 
company or public utility undertaking for the supply 
of gas, water, electricity, or hydraulic power, or of a 
canal, dock, or tramway undertaking, and any employ- 
ment in which the emploved persons are entitled to 
rights in a statutory superannuation fund where the 
Minister of Labour certifies that the employed person 
is not subject to dismissal except for misconduct or 
neglect of or untitness to perform his duties, and that 
the terms of the engagement make insurance against 
unemployment unnecessary. Forms of application for 
the necessary certificates required under this provision 
can be obtained from the Ministry of Labour, Employ- 
ment Department, at Queen Anne’s Chambers, London, 
S.W. 1, and if there is any doubt whether contributions 
are payable in respect of any employé the employer 
should obtain a definite decision from the Minister of 
Labour, for which forms of application (U.I.A.1) are 
or shortly will be available. It should be stated that 
the decision of the Minister of Labour is not necessarily 
final, as an appeal may be made to the High Court by 
any aggrieved person. | ; 

. The employer will be responsible for the custody of 
the unemployment book as long as the employed person 
remains in his service, and for affixing stamps thereto, 
but must allow the employé reasonable opportunities of 
inspection. 

Special arrangements may be made for stamping the 
books of persons regularly employed at intervals of 14 
weeks or such shorter intervals as may be agreed, or for 
stamping the books in the week after payment of wages, 
and any emplover wishing to make such an arrangement 
should apply for the appropriate form (J. I. A. 170 or 
II. I. A. 78) to the Employment Department of the Minister 
of Labour at the before- mentioned address. 
|Special unemployment insurance stamps will be on 
sale at all Post Offices, no other stamps being usable. 
These stamps may be obtained in rolls for use in the 


hand stamping machines which are rapidly coming into 
favour where there are many employés. 

The contributions payable from November 8th are 
higher than those previously payable, and stocks of 
stamps of the old values remaining on hand may for 
a strictly limited period be exchanged pro rata at any 
Post Office for stamps of the new values. E 

As it is desirable that the provisions of the new Act: 
should be known as soon as possible, employers aré 
invited to exhibit posters or to distribute leaflets to their 
employés, wħich may be obtained free of charge from 
any Employment Exchange or branch employment office 
of the Ministry of Labour. 07 

It is the duty of the employé to obtain the unemploy- 
ment book, and a considerable amount of extra work 
will be thrown upon the Unemplovment Exchanges. To 
avoid this as far as possible the exchanges are open to 
make arrangements with employers to obtain from the 
employé the form of application necessary, and so avoid 
a personal application to the exchange. This is a con- 
venience which will be appreciated by the employés, and 
no doubt many employers will agree to assist the ex- 
changes and so avoid the long queues, which have pre- 
viously gathered together under somewhat similar cir- 
cumstances, particularly as many exchanges are now 
working with depleted staffs. Num 

Unemployment books current for 1920-1921 will be 
available for use after the new Act comes into force, but 
they must, of course, be stamped at the new rates. 


L] 
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LEGAL. 


PLYMOUTH CORPORATION FINED. 


On October 13th, the Town Clerk of Plymouth appeared 
before the Plymouth magistrates to answer a charge against 
the Corporation of infringing certain regulations made 
under the Factory and Workshop Act and the Electricity 
Code. Mr. Joseph Owners, Inspector of Factories, pro- 
secuted, and Mr. G. Scott-Ram, Chief Electrical Inspector 
of Factories, also gave evidence. NE 

The charge arose from the circumstances under which 
Richard Prout, an employé at the electricity works, sus- 
tained injuries due to an electric shock. Mr. OWNERS 
stated that Prout was cleaning the apparatus in high-tension 
cubicles at the power station, one of which was fixed at 
some height above the ground. He put on gloves and 
mounted a chair to reach the gear, and while cleaning some 
insulators with a duster, his unprotected upper arm came 
into contact with some busbars carrying alternating cur- 
rent at 2,000 volts pressure. Both his arms were severely 
injured, and Prout had been unable to work since the occur- 
rence. The Corporation had not provided the necessary 
equipment to isolate parts of the apparatus while being 
cleaned, and had also failed to employ the only alternative, 
i.e., to close down the whole of the plant. Under examina- 
tion Prout said he had never been provided with a stick 
to reach the higher apparatus, although he sometimes used 
one of his own, but he considered that the cleaning could 
not be carried out properly by this means. Mr. Scorr-RAM 
said that at Coventry. where the plant was six times the 
size of that at Plymouth, the station was shut down for half 
an hour or so for cleaning. He thought that even if a 
stick were used a serious accident was possible. The use 
of a chair to reach the parts in question was also highly 
dangerous, as the chair might easily slip. Mr. E. G. 
OKELL, the Plymouth electrical engineer, said that if the 
standing instructions regarding cleaning had been carried 
out the accident would not have occurred. The present 
precautions had been sufficient to prevent accidents for 
the 20 years during which the plant had been in operation. 
Extensions were now in progress, which would enable the 
safety regulations to be complied with implicitly. Several 
witnesses who had cleaned the switchgear on previous occa- 
sions testified to having carried it out without mishap. 

The Chairman said that the Bench considered that a 
technical offence had been committed, but the man had 
also failed to obey standing instructions. The Corporation 
was fined £5. 


Coar-cuTTING MACHINE FATALITY. 


IN consequence of a fatal accident at Baton Colliery. Shotts, 
in March last, when a miner died from injuries inflicted by 
an electrically-driven coal-cutting machine; the Crown pra- 
secuted Edward Somerville, the manager, John Elder, the 
electrician, and John Murray, colliery oversman. Proof in 
the case was led at Hamilton recently, and Sheriff Shennan 
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e e. BREACH or THe FACTORY ACL AE 
AT Halifax, last week, Mr. Joseph Henry Gath, of the Elec- 


trical Engineering Co., Horton Street, was fined £1 for failing 


io notify the District Inspector of Factories of an accident 
that occurred at the factory in July, and he was also fined 
6s. for failing to exhibit a prescribed abstract of the tador 
Act oh the premises. He had also to pay 5s. costs in eac 
instance A MMC M 

Mr. H. W. YouNcEn, the Factory Inspector, said that on 
July 12th a workman injured his thumb in some machinery, 
and was absent’ three weeks. He (the inspector) did not hear 
of the accident until three weeks later, in the course of a 
routine visit to the factory. Even then the firm was given 


oppor unt to rectify the matter, but took no notice of the 
offer. DE 


e T ELS 
Defétidánt, pleading guilty to a technical offence, said the 
accident was of such a trivial nature that it was not considered 
necessary to we it. The failure to exhibit the Factory Act 


was an oversight, and had since been made right. 


t. 07 Fee 


MARGON|'8: WIRELESS: TELEGRAPH Co. v. HAMILTON. 

IN the Ohancery, Division an October 20th, Mr. Justice Law- 
rence had before him ea eeN which the plaintiffs sought 
an injunction restraining Mr. J. W. Hamilton from h 
any of the pleadings or documents in an. action commen 
by him on wane 4th, 1919, in thé King's Bench Division, or 
any of the documenta or correspondence relating to the 
matters in question; and also from publishing an agreement 
dated May rd, .1920, made between the defendant, the 
plaintiff company, and Mr. Godfrey Charles Isaacs. 

After the case was-opened and iminary arguments by 
counsel had been heard, the parties came to terms. Mr. 
Godfrey Isaacs and the company unreservedly withdrew all 
charges against Mr. Hamilton, who gave a perpetual under- 
taking not to publish, either directly or indirectly, any of the 
documents referred to. Each party would pay its own costs. 


oo, 


© F "ENS ME i ! tà si 
^. .- , CLAIM FOR SUPPLY OF ELECTRICITY. 
Mn. JusriG&. HogHE, in the King's Bench Division, on October 
21st, heard am action in. which the Bournemouth and Poole 
Electricity- Supply Co., Ltd., claimed from Messrs. Hiel, 
Richards & Co: 4207 108. 8d. for electricity supply. ' 

Mr. R. GODDARD, for the plaintiffs, said the defence, as he 
understood it, was first, that they had not been paid the 
amount due by another company which succeeded them in the 
business at Fooie, and that the plaintiffs had accepted the suc- 
cessors of the defendants, the Gardner: Shipbuilding Co., as 
consumers in place of defendants. “Messrs. Hiel, Richards and 
Co. were doing concrete shipbuilding at Poole harbour, and by 
agreement dated February 96th, 1918, they agreed to take a 
supply of electricity from the plaintiff company. The defence 
which was set up now was not set up until they were pressing 
Hiel, Richards & Co. The date on which the company com- 
menced to take the supply and from which their agreement 
ran was April 16th, 1918, and. it went on till December, 1919. 


It was common knowledge in Poole that Hiel, Richards & Co. 


might be disposing of the business to the Gardner Co., but no 


application was made by any one down to December, 1919, that 


the Gardner Co. should. be. substituted for defendants as 
consumers. The defendants sent a cheque for £27 12s. to 
cover what was due to the end of July, 1919, and with regard 
to the period ending September 29th, for which £190 14s. was 
due, the defendants wrote that they had made. arrangements 
with the Gardner Co., and had forwarded a cheque to them 
to cover the amount due from them. ; 

In reply to-a letter from. plaintiffs inquiring if defendants 
regarded their agreement with them as terminated, the de- 
fendants wrote:.“ We think it best that all accounts in 
future for the supply of electricity should be rendered to the 
Gardner Shipbuilding Co., as we are making arrangements 
with them.” Upon receipt of ‘that. letter the plaintiffs sent 
forms to the Gardner Co. inquiring whether they wished to 
become consumers instead of defendants. Those forms were 
sent in December, and were. not received back from the 
Gardner Co. until the middle of,. February. Meanwhile they 


sent in an account to Hiel, Richards &-Co. for the December 


quarter, and on February 6th -they got a letter from the 
Gardner Go. stating: .'" We enclose herewith our cheque for 
£162 10s. and one from Hiel. Richards & Co. for 
£88 17s. 7d., making a total of -£25t 7s. 10s., the amount of 
your account to December 21st, 1919." At that time the 
plaintiffs had not a consumer’s account with the Gardner 
Co., and those two cheques were credited in their ledger to 
Hiel, Richards & Co. -- A M P 

Mr. Jonnson, for defendants, said the situation was that 
they were clearing up at the time and occupied only a very 
amall part of the premises for a few weeks. He contended 
that the letters of the defendants amounted to a notice to dis- 


continue the supply to them, and the account had been paid 
down to December nd. i l l "n l j r . I t 


=~. 


His LokbsR, ju givjpg: judgment; paid the ampuht claimed 


was in respect of the quarter ending. March 29th, 1920, and 
was regulated by the agreement entered into by the plaintiff 
company with the defendant company. He had no doubt that 
notice was not given ar accepted terminating-that agreement. 


. Judgment was entered for plaintiffs for the amount claimed 


with costa. | 


Jj 1 


© + "POULSEN'S PATENT; APPLICATION FOR EXTENSION. 


A PATENT granted to Valdemar Poulsen (No. 15,599 of 1908) 
was the. subject of an application to Mr. Justice Sargant in 
the Chancery Division on Wednesday (19th). The applicants 
were Mr. Christopher Hage, of 143, Stockholmsgade, Copen- 
hagen,.the British and Overseas Engineering Syndicate, Ltd., 
4, Old: Burlington Street, and the Poulsen Wireless Telegraph 
Co., Ltd., Marconi House, Strand. | 

. Trevor WaTSON, for the applicants, said this was an 
application under section 7 of the Patents Act, 1919, for an 
extension of Poulsen's letters patent. The rules of Court pro- 
vided for the fixing of an appointed day," and the Master 
in Chambers on Sept. 2nd fixed the 19th inst. as the appointed 
day. In the meantime a notice of opposition had been put in 
by Mr. Frank Elwell, and the Board of Trade had also given 
notice of objection. He had now to ask his lordship to give 
directions for the delivery by the opponents of particulars of 
their objections to the prolongation of the patent. 

Mr. CounrTNEY TERRELL said he appeared for Mr. Elwell and 
also for the Radio Communication Co., and he would like to 
have some weeks to get out the particulars. He submitted 
this was not a case to be tried on affidavit evidence. It would 
be a long controversial case, and” the opponent would pro- 
bably allege that the applicants instead of being damaged had 
profited by the war. | | 

Mr. AUSTEN CARTMELL, for the Board of Trade, said the 
case was an extremely important one, and the Law Officers 
would be briefed to deal with it; consequently he asked 
that some time should be given before the hearing. 

His Lorpsuir decided that the case should not be heard 
before the first day of next sittings, and gave the opponents 
six weeks to prepare the particulars of objections. | 


— — — — 


| Misstna CABLE. | 
A MAN named J. J. Barratt, in the service of the Ministry 
of Munitions Disposal Board, was charged at Beverley on 
Saturday with stealing about 75 yards of electric cable, value 


£56, from the Beverley Aerodrome, and J. V. Bell, electrical 


engineer, of North Bar Street, Beverley, was charged with 
receiving the same, knowing it to have been stolen. ` The 
prisoner& were remanded, and were allowed bail each in £50 
and one. surety each in £50.—Leeds Mercury. MEE 


l 

Automatic Sub-Stations.—Stations that are substantially 
automatic in action have been alluded to in our columns from 
time to time, but the Electrical World, of August 28th last, de- 


scribes what seems to be quite the nearest approach to a. 


reasoning mèchanism that has yet been devised. The mechan- 
ism in point is that of several automatic industrial sub- 
stations for the big plant of the Packard Motor Co. at Detroit. 
The plant had quite outgrown the economic range of its own 
D.C. system, so that the situation was met by taking three-phase 
energy at 4,600 volts from the central station and setting yp 
at strategic points along the D.C. bus system automatic motor- 
generator sub-stations, each of 1,500 kw. capacity. The sen- 
sational feature of the installation is not, however, in the 
unusual size of the automatic units, but in the application of 
automatic working to synchronous motor drive, obviously of 


. great importance in a case like this. The sub-station starts, 


if the D.C. bus voltage is abnormally low for five seconds, by 
energising the motor through an auto-transformer, bringing 
it up to synchronism, and then transferring it to the running 
connection. 
close to the bus voltage, is thrown in and the voltage is adjusted 
to 250, where it is held up to 125 per cent. of full load, above 
which point the voltage is automatically lowered until the 
load is at that limit. Below this point the control is shifted 
to voltage regulation for 250 volts unless the load drops below 
15 per cent. for a predetermined period, when. the motor- 
generator automatically retires from service until again 
needed. Besides all this there are the usual relays against 
overload or reverse current on either side, plus protection 
against overheating of. the machines, or their. bearings, and 
overspeed. One must read in detail the various items of this 
extraordinary system of automatism fully to appreciate it, 
but its most remarkable feature 18 the bringing of the big 
motor into synchronism and full action. This is accomplished 
by taking advantage in a highly ingenious fashion of the 
sudden drop of the alternating starting current as the motor 
falls into synchronism and the simultaneous building up. of 


the exciting current derived from the D.c. machine. The: 


co-operative character of these changes is fully shown in the 
original article.. The situation calling for such an elaboration 
of automatic devices is a rather exceptional one, but it has 
been met by a most remarkable ‘display of resourcefulness. 


Then the D.c. generator, having been brought: 
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NEW ELECTRICAL. DEVIGES, FITTINGS AND PLANT. 


Headers are incited to submit particulars of. new or — devices and apparatus, which will be. published |, " 


if conxidered of supficient interest, 


4 


An Automobile Heat Gauge.- E 


Although not directly electrical and designed chiefly for use 
with automobile engines, tlie Boyce Moto Meter.” can be 
used as- an indicator of the thermal condition of transformers. 
The instrument is made i in various types, but consists generally 


Frc. 1.—THe “ Boyce Moto Merer.” i 


of a glass tube containing a red liquid which when al(ected 
by-excessive heating of the engine or transformer, rises to a 
warning point indicating dangerous heut. Messrs. DRAKE 
AND GORHAM WHOLESALE, LrD., 67, Long Acre, W.C. 2, are 
e of this device. a DE T 


A Rotary Voltammeter. 


Among the many measuring instruments manufactured at 


the Hoyt ELECTRICAL INSTRUMENT Works, Penacook (N. H.), 


is the D. O. voltammeter illustrated in fig. 2. This is a portable 


instrument measuring only 44 in. X 3 in: X 2 in., and com- 
bines many novel features not found in any other type. It 
consists of a commutator, which is stationary, mounted in a 
suitable receptacle having provision for a number of shunts 
and resistances, connections with which are made through the 
several segments of the commutator. A small millivoltmeter 
is centrally pivoted to the commutator in such’ à way that 
the meter terminal makes connection with successive segments 
as the meter is rotated. A fixed index finger on the side of 
this meter shows the position of the terminal, and the case is 
marked with various figures showing the position of the com- 
mutator fponte There are six términalá, which: give the 


Fio. 2.—THE '" Hoyt” Rotary VoLTAMMETFR. 


folowing ranges : 


volts and 0-90 millivolts. In the conventional type of volt- 


ammeter where the same moving system is utilised for current 
and voltage measurements, it is necessary to have two distinct 


windings on the moving coil and two separate connections or 


a swite 


circuit when it is desired to measure voltage. In the Hoyt 


rotary meter, however, there is but one winding and one pair 
of conduetors from. the moving system to the contact ter- 


minals, and these consist of two coil springs, which serve the 
double purpose of carrying the current to the coil and furnish- 
ing the controlling force of the movable member. All other 
coils and shunts are contained in the commutator receptacle 
each with its own circuit from the binding post to the com- 
mutator. The sole agent for this instrument in the United 
Paa is Mr. Srpney G. TONES, Audrey House; Ely Placé, 
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0-30 umperes; 0-30 volts; 0-3 amperes; 0-3 - 


in the moving system circuit to break the ammeter | 
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Multi- way pedestal ‘Heaters. ICM 
Among the many. new designs in "electrical ' we 
@ GENERAL Eixc- 


apparatus peing eed on the .market by: 
TRIC Co., Queen Victoria Street, B.O. 4, is a range 
of pedestal ge consisting of two, three or four separate 
bowl fires. "This Wien remedies. what . may be 


: 


Fra. 3.—THE “MAGNET Toun-waY PEDESTAL d 


thought a di ds of the Serie ata i. e. " that its. 
heat is concentrated in one direction only. Each ' fire is 
arranged so that it may be inclined in any direction giving a 
general distribution of heat. If desired one or more parts of - 
the device tan be employed for purposes other than’ warming 

a room. As fig. 3 demonstrates, in the four-way heater two. 
fires may be used as toaster and boiling or warming plate . 
respectively, while the other two perform the ordinary duties . 
of electric radiators. Each unit is provided with a separate. 
switch giving independent control. When it is desired to 
comply with I.E.E. rules or fire insurance conditions that the ; 
element shall be connected directly to the service terminals, 
one of the switches can be bridged by a piece of wire, A 

feature of these pedestal heaters’ is, the easily replaceable 
element. This consists of à fireclay base round which the.. 
heating coil-is wound. The coil is anchored to the base, heat 
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Fia. 4.—" Maver” Heatina ELEMENT. 


insulated and connected to plug-pin contacts ‘ye ‘pees in 
fig. 4: Each element has a consumption of 600 watts, and 
the coils are wound for voltages ranging from 100 to 950. 
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BUSINESS NOTES. 


Bankruptcy Proceedings.— J. SKINNER (Foster, Skinner 
and Oo.), electrical fittings dealer. 40, Mulgrave Street, and 
6, South Castle Street, Liverpool.—Adjudication order made 
October 16th. . : 

The publio examination was held on October 26th, before Mr. 
Registrar Mellor, at the London Bankruptcy Court, of BERNARD 
Porpes, lately carrying on business as the United Electrical 
Manufacturers Oo., at 18-22, Christopher Street, E. O. The debtor 
was brought to the Court last April on a creditor's petition, and 
had filed accounts showing total liabilities £7,230 5s. 10d. (un- 
secured £6,325 9a. 7d.), and asseta £160 absorbed in the preferential 
claims. Replying to Mr. Warren, Official Receiver, the debtor said 
he was an Austrian Pole, and came to this country in 1897 from 
Paris; he brouzht with him about £1,000 in cash and goods, and 
commenced the business of a bicycle accessories factor in Melton 
Street, E.C., removing in 1906 to South Street, Finsbury, where he 
traded in mechanical and other novelties. In May, 1912, witness 
entered into partnership with another person, and they commenced 
as manufacturers of electrical novelties, under the style of the United 
Electrical Manufacturers Co.; the business was successful, but on 
the outbreak of the European war, the partnership was auto- 
matically dissolved, his partner being a German. Witness took 
over the business and paid to the Public Trustee a sum of about 
£1,800 on account of his partner's interest. The payment of that 
money crippled him, but notwithstanding this, as the business was 
increasing, he removed from Moor Lane to larger premises at 
18-32, Christopher Street, and continued to trade, obtaining 
advanoes from his bankers, to whom £495 was now due. In 1916 
an action to recover damages for wrongful dismissal was success- 
fally brought against him by one of his employés, and resulted in 
a loss to him of nearly £2,000; this further increased his 
difficulties, but with the hope of ultimately recovering his 
position, he continued to “carry on.“ A considerable 
portion of the business consisted in the manufacture of 
electrical pocket-lamp batteries, and in 1918, a large 
stock of them, numbering 120,000 and amounting in value to 
between £10,000 and. £12,000, was returned to him by his 
customers as being defective, owing to the inferior quality of the 
chemicals supplied by certain of his creditors and used by him in 
the manufacture of the batteries. His loss on those goods was at 
least £8,000. In July, 1919, with the object of raising further 
capital, witness formed a limited liability company, under the 
style of The Unelma Oo., Ltd.,“ with a nominal capital of £9,000, 
which acquired his business as a going concern for £3,000 in 
shares; he was appointed managing director at a salary of £20 a 
week, but on the day on which the reoeiving order was made 
against him, possession of the company's assets was taken by a 
receiver appointed at the suit of debenture holders. Witness attri- 
buted his failure to the before-mentioned losses. Mr. Tindale 
Davis, on behalf of Mr. E, H. Hawkins, the trustee, also questioned 
the debtor, who was allowed to pass. 

On Monday last a meeting was held at the London Bankruptcy 
Court of creditors of S. Davis, 128, Victoria Park Road, E., elec- 
trical engineer, against whom a receiving order was made on 
October 12th, 1920, on the petition of a creditor. The statement of 
. affairs showed gross liabilities amounting to £206 158, of which 
£190 5s. was expected to rank. No assets were disclosed. Debtor 
joined the R.A.F. in August, 1914, and was demobilised in January, 
1919, with a gratuity of £12, with which sum he commenced busi- 
ness on his own account as an electrical engineer. The business 
was quite suocessful until April, 1919, when he met with an 
accident, and had to close the business for about 15 weeks, during 
which time he estimated his loss at £70. He re-opened the 
business in July, 1919, with liabilities amounting to £30. In 
January, 1920, his creditors commenced to press him, and in June, 
1920, he ceased to carry on business ; since then no further debts 
had been incurred beyond those returned in his statement of affairs. 
He attributed his present position to the accident referred to above 
and under-estimating on contracts. The estimates were given by 
him thinking that he would be able to execute the work himself, 
but owing to slow recovery after his accident he ‘had to employ 
men, and lost on the contracts. The estate, being a summary one, 
was left in the hands of the Official Receiver. 


Dissolation of Partnership.— WaLker & TAYLOR, 
automobile, electrical, and mechanical engineers, Dock Street, 
Middlesbrough.—Mr. A. H. Walker and Mr. J. F. Taylor have 
dissolved partnership. Mr. J. F. Taylor will attend to debts and 
continue the business. 


Catalogues and Lists.—THE HamwortTHy ENGINEERING 
Co., LTD., 76, Victoria Street, S.W. 1.—Catalogue Section A (20 pp.). 
an illustrated and priced list of oil engines, portable, semi-portable 
and stationary. The list includes small lighting seta with outputs 
ranging from 1 to 7 Kw. 

TURNER Bros. AsnBESTOS Co., LTD. 120, Fenchurch Street, 
E.C. 3.—A leaflet illustrating and describing compressed asbestos 
grommets for packing tube ends of surface condensers, &c. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C., 4.— Booklet No. H 2,376. An illustrated and priced catalogue 
of Magnet electric fires of many types, hot-water radiators and 
electrically-heated towel rails. Also Leaflet H 2,375 dealing with 

" Magnet" multi-way pedestal heaters. Priced and illustrated. 
: Messrs. C. J. FERGUSON & Sons, 54, Chiswell Street, E C. 1.— 
Stock sheets of D.C. dynamos and motors and A. C. motors and 
motor-generators. 


X-Rays, LTD., 11, Torrington Place, Gower Street, W.C. 1.—A 
circular-letter enclosing a list of “ Wellington" X-ray plates and 
Eastman's card cassettes and films. Sectional Oatalogue No. 3 
(122 pp.). A revised price list of electro-medical applianoes of all 
types. Fully illustrated. : 

Messrs. FALK, STADELMANN & Co., LTD., 83, 85 & 87, Farringdon 
Road, E.C. 1.—Catalogue No. 452, Electric Balls and Accessories,” 
including batteries, indicators, speaking tubes, burglar alarms, 
bell-pushes, and contacts, &c. Fully priced and copiously 
illustrated. 

Messes. HIdds Bros., Sand Pits, Birmingham.—" Monthly 
Magazine,” Vol. 2, No. 8, November 1st. Stock list of D.C. motors 
and dynamos and A. O. motors, also notes on fuses and the usual 
humorous features. , 

STURTEVANT ENGINEERING Co., LTD. 147, Qaeen Victoria 
Street, E, O. 4.—Leaflet No. 1,212, describing comparative tests of 
the Sturtevant turbine cleaner and other vacuum cleaners. Illus- 
trated. 

Messrs. S. LEssER & Sons, LTD., 23-27, Houndeditch, E. 1.—A 
catalogue (six pages), illustrating a number of electrically-fitted 
and other artistic statuettes manufactured by the Parisian firm of 
Jos. Richermoz, for which Messrs. Lesser are sole agents in the 
United Kingdom. 

MARCONI'S WIRELESS TELEGRAPH Co., LTD., Marconi House, 
Strand, W. O. 2.—Illustrated pamphlets Nos. L 157 and 158 describing 
Types Y.B. and Y.C. battery-charging plant. : 

ELECTRICAL UTILITIES, LTD., 1-3, Shelgate Road, S. W. 11.— 
Leaflet X illustrating and describing the Sentinel " excess current 
indicator (described in ELECTRICAL REVIEW, July 30th, 1920, 
p.159.) Priced. 

THE EvkR-RkEADY Co. (GREAT BRITAIN), Lro., Hercules Place, 
Holloway, N.7.—A general catalogue (24 pp.) of eleotrical 
specialities of many kinds, including hand lamps, batteries, bicycle 
lampe, medical coils, &c. 


‘“Lamiok”’ Rings for Car Lamps.— Messrs. *LAMLOK," 
LTD., of 36, Rustall Avenue, Chiswick, W. 4, inform us that they 
are placing upon the market the well-known Lamlok ring in a 
suitable sizs to fit miniature lamps and holders as used in motor - car 
headlights, decorative signs, &oc. | 


Trade Announcements. — MESSRS. AUTOMATIC AND 
ELECTRIO FURNACES, LTD., announce that Measrs. Gross, Son and 
Robertshaw have been appointed sole aelling agenta for Wild-Barfield 
electric furnaces in the counties of Northumberland, Durham, 
Cumberland, and Yorkshire. In addition to the Newcastle office 
this firm has opened a branch office at 41, Great George Street, 
Leeds, where & demonstration furnace is in oourse of erection. 
Messrs. Macbeth Bros. & Oo., Ltd, of Bombay and Calcutta, have 
taken over sole selling rights for India. 

Mr. E, ABBOTT has opened a department for electr:cal 
engineering at his works at the Station Garage, Bourne, Lincs. 

Messrs. Mason & BROWN have removed to Volta Works, 36, 
Upper Charles Street, Leicester. Telephone, 4413; telegrame, 


Mason, Brown, Leicester. 


THE WESTMINSTER TOOL AND ELECTRIC Co, of Westool 
Works, Patney Bridge Road, London, S. W. 15, has appointed Mr. 
T. Malcolm R. Pinkney, of Sunderland, as its representative on the 
North-East Coast, for the sale of the " Westool" portable electric 
tools. Telephone, No. 1614 Sunderland, 


Receivership.— LESTER & Browne (Lonpon), LTD.— 
Mr. B. B. MoCullum, F.C. A., of 5, Chancery Lane, W.C., was 
appointed receiver on October 14th, under powers contained in an 
instrument dated September 20th, 1920. 


Canal Improvements.—As a result of a number of 
meetings convened by the Main Transport Committee of the 
Federation -of British Industries, a strong representation of the 
opinions of traders is being made before the Canals Committee, 
which has now resumed its sittings. Provided it is made perfectly 
clear that the actual oarriage of goods is left entirely to private 
enterprise, the opinion is held that the waterways comprised in 
what is known as the Cross should, with the addition of the 
main waterways running east and west and connecting the Humber 
with the Mersey, be acquired by a new authority specially consti- 
tuted for the purpose. The necessary capital for improvement 
schemes could not be raised by a private company ; it should be 
provided by the State with contributions from local authorities in 
the areas which would be benefited. Any improvement to the 
canal systems should aim at bringing them up to the 100-ton 
standard,— The Times Trade Supplement. 


The Export Credit Scheme.—On Monday, in the House of 
Cominons, the Board of Trade announced that, in accordance with 
the suggestion of the Federation of British Industries (quoted in 
our last iague), advances under the export credit scheme would be 
increased from 80 to 100 per cent., subjeot to recourse against the 
exporter in respect of 20 per cent., as before. Applications for 
advances will be considered on their merita, and will not necessarily 
be granted. 


Double-filament Lamps.— Referring to a notice of 
a lamp with two filaments in our last issue, MESSRS. ELECTRICAL 


AND ENGINEERING DEVELOPMENT, LTD., inform us that they are 


the owners of a British patent application for a similar lamp, 
which they hope to be able to dispose of in due course, 
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South African Trade.—Commenting upon the decision 


of the Bulawayo Corporation to install an electric lighting 


scheme, the British and South African Export Gazette thinks 
that it marks the beginning of great developments in electrical 
business, and it also states that there is considerable lee-way 
to be made up by nuporters who last year only succeeded in 
obtaining some 430,300 worth of electrical goods, as com- 
pared with the £81,900 odd imported in 1913; taken all 
round, the merchant is in the unhappy position of being 
forced to view proposed developments with considerable doubt 
and uncertainty as to the possibility of satisfying the full 
amount of business which should attach to them. ‘his state 
of affairs, however, is only temporary, and the increased out- 
put by British factories this year has already been reflected 
in Rhodesia, where during the first five months over £21,700 
worth of electrical goods were received. Slight as this im- 
provement may be when contrasted with the actual demand, 
it is nevertheless an earnest of the better supply conditions 
which may be anticipated. In any case, the renewal of prac- 
tical interest on the part of municipalities in the schemes for 
public services which have for so long been in abeyance fore- 
shadows not only important contracts for heavy plant, but a 
widening of the demand for store and house fittings, wire, 
&c.; and equally promising in another direction is the in- 
dustrial activity now increasingly apparent, and also, involving 
an extended use of electricity for various purposes. The Salis- 
bury and Bulawayo authorities have given a good lead which 
will be followed by places of less importance, and a very sub- 
stantial advance in Rhodesia’s electrical supply trade may, 
therefore, be reasonably anticipated. 


Theft of Lamps.—The alleged theft of a mail bag con- 
taining 850 electric bulbs, value £67, while in transit on the London 
and North-Western Railway between Denton and Manchester, 
formed the subject of an inquiry by the Manchester City Stipendiary, 
last week, when Joseph Taylor (30), lodging in St. John Street, 
Salford, who pleaded not guilty to the charge, was committed for 
trial at the Sessions. 


Wind Power in Sweden.—A company is being formed 
in Sweden, with a minimum capital of 500,000 kr., and a maximum 
of 1,500,000 kr., to work patents by Messrs. A. Boalt & H. Sandberg 
for the utilisation of wind power. The object is to raise low-lying 
water by means of wind motors and pumps to a high-lying reservoir, 
from which the water would be conveyed to turbines coupled with 
dynamos. It is proposed to erect an experimental installation in 
the first place. This is not a new idea. The consideration which 
is dedu fatal to such schemes is the excessive capital oost of the 
Plant. di 


Swedish Power Company.—The board of directors of 
Sydsvenska Kraftaktiebolaget (South Swedish Power Co., Ltd.) has 
decided to increase the share capital of the company to a minimum 
of kr. 10,000,000, with a maximum of kr. 30,000,000.— Reuter’s 
Trade Service (Stockholm). 


Cataiogues in Spanish.—In the course of a note on 
British trade with Ecuador, the Board of Trade Journal says: 
„Many of the important British firms still continue to disregard 
the necessity of publishing their catalogues and price lists in the 
Spanish language. This cannot be made too emphatic, especially 
when it is considered that after English, and, perhaps, Russian, no 
modern European language is spoken by so many millions in the 
world as Spanish. The cost of having these catalogues and price 
lists properly translated into the Spanish language and widely 
arate hye would be negligible compared with the very probable 
res ts.” 


Electrical Power Engineers’ Association. — We are 


informed :that on and after November 10th the address of the 


association will be 102, St. George's Square, London, S. W. 1. Tele- 
phone, Victoria 9424. 


Lead Report.—MkssRs. James FORSTER & Co.’s report, 
dated October 23rd, states that the market was active throughout 
the week, prices steadily advancing and closing at the top. 
Monday's market opened with an immediate rise of 12s. 6d. per 
ton for October, and 7s. 6d. per ton for January, closing buyers for 
October at £35 5s., and sellers at £35 103, Further advances 


. followed, and on Friday closing prices for forward positions were 


236 November, £35 15s. December and January, and £36 128. 6d. 
The total turnover for the week was 5,000 tons. There has been 
considerable buying by consumers of prompt lead, and for October 
shipment, both in London and the country. | 

Messrs, G. Cawson & Oo. say that there seems to be a general 
feeling that if the strike difficulties are settled there may be a 
strong demand for lead, and as supplies are now much reduced and 
held in firm hands, consumers may find some difficulty in covering 


their requirements. The outlook points to a continued firm 


market, with very moderate supplies for the next few months. 


Wire Lamps in Switzerland.—1t is stated that the 
Swiss Auer Co., of Zurich, which is the sole maker of Osram wire 
lamps in Switzerland, has made arrangements with the German 
combination of lamp makers (A.E.G., Siemens-Schuckert & Osram) 
for the extension of the production at Veltheim, near Winterthur, 
by the manufacture also of Wotan and A.E.G. lampe in the future. 
The imports of these lamps from Germany will be limited to special 
types, to make which would not be remunerative in Switzerland for 
the present, and the entire sales business has been entrusted to the 
Oaram Co., of Zurich, which was recently constituted. 


The Shipbuilding, Engineering, and Electrical Exhibition. 
—Notwithstanding the present industrial unrest, the latest enter- 
prise of the Glasgow Corporation in the way of exhibitions—that 
of the Shipbuilding, Engineering, and Electrical Industries—will 
open in the Kelvin Hall of Industries, on November 8th. It is the 
firat exhibition of its kind held in Scotland, and it will be the 
biggest that has taken place. Every inch of available space in the 
huge Kelvin Hall has been let, the exhibits comprising all types of 
material coming within the scope of the exhibition. The various 
stalls have been erected, and workmen are at present busily engaged 
getting the exhibita, some of which are of rather heavy material, 
into position. The exhibition will run for a month. 


A Five-Day Week,—The directors of the Slough 
Trading Co., Ltd. have reduced the weekly working hours for 
their employés at Slough from 44 hours in six days to 40 hours in 
five days, without reducing their weekly earnings, thus dispensing 
with the four hours at present being worked on Saturdays. It is 
the directors’ belief that employés will respond to their appeal for 
an output in the 40-hour week equivalent to that in the peat 44- 
hour week.—Daily Telegraph. 


Book Notices.—‘‘ The Centenary Volume of Charles 
Griffin & Co., Ltd., Publishers 1820-1920." Pp. 290 and 9 plates. 
London: Charles Griffin & Co. This volume is a fitting memorial 
of a oentury'slabours. It is a handsomely-bound work typifying 
the excellence of the art of modern publishing. Lord Moulton 


contributes a foreword, in which he points out the importance of 


giving publicity to scientific and technical knowledge through the 
medium of books. Mr. L. P. Sydney, reader to the firm for many 
years, provides an historical sketch of the firm during its long life, 
and notes on the perso «nel past and present. Other writers include 
Sir W. 8. Abell, K.B.E., Prof. T. Hudson Beare, and many other 
eminent men. Tributes are paid to the chairman and managing 
director, Mr. Francis J. Blight, F. R. S. E. : 
Scientific Papers of the U.S. Bureau of Standards, No. 388, 
Adjustment of Parabolic and Linear Curves to Observations taken 
at Equal Intervals of the Independent Variable (13 pp.); price 
5 cents. No. 390, Two Common Failures of the Clark Standard 
Cell " (8 pp. and 4 plates); price 5 cents, And No. 393, Measure- 


. ments on the Thermal Dilatation of Glass at High Temperatures " 


(89 pp.); price 10 cents. Washington: Government Printing 
Office 


^ Welfare," the Journal of the Welfare Workers’ Institute. Vol. I. 
No. 10 (14 pp.). The October number of this journal contains 
articles on Industrial Relationship in Japan," by Kimio Hayashi, 
“Welfare Work in Lancashire Cotton Mills," &c. 

A booklet entitled Our New Home has been issued by Mesers. 
Sir Isaac Pitman & Sons, Ltd., describing the firm's premises at 
39-41, Parker Street, London, W.C.2. The House was started in 
1846, off Paternoster Row, transferred to Amen Corner in 1887 
(when the business was extended to publications other than short- 
hand books), and having purchased the business of Meears, Ibister 
and Co. in 1904, more recently that of the well-known firm of 
Messrs. Whittaker & Oo., and that of Messrs, James Selwyn & Oo., 
Ltd., has found it imperatively necessary to take much larger 
premises close to Kingsway. The management has broad views 
and an enterprising spirit, and, as will have been seen from announce- 
ments in this column, has already taken a prominent position as a 
publisher of scientific and technical works. 

University of London.—'' University College Oalendar, Session 
1920-21.“ Pp.clxxiv + 381. London: Taylor & Francis. 


The German Electrical Industry.— Addressing a meeting 
of the Voigt & Haeffner Co., at Frankfort-on-Main, in connection 
with a resolution to make an issue of 10,000,000 marks in 6 per 
cant. preference shares, Herr Haeffner is reported to have stated 
that some stagnation existed in the electrical industry in general, 
but the company was not much affected by it. Orders continued 
to arrive satisfactorily, and prices had only slightly receded, as a 


moderate policy in price matters had been followed. 


Zanzibar Harbour Improvement. — According to 
Commerce Heports, work has been commenced upon the extensive 
improvements to Zanzibar Harbour, which is considered the finest 
natural harbour on the East Coast of Africa. The work, which it 
was originally estimated would cost £250.000, includea the 
reclamation of about 20 acres on the Malindi Spit, near the towr. 
A concrete wharf, 1,300 ft. in length, and with a minimum depth 
of 30 ft. at low tide, is to be constructed. It is intended to install 
up-to-date equipment of al! kinds, including electric cranes. 
Another project being spoken of is the construction of a narrow- 
gauge electric railway to run the whole length of the island, with 
branch lines at important centres. i 


Copper and Lead Prices.— Messrs. F. SuiTH & Co. report, 
October 26th : —Electrolytio copper bars, £104, £10 decrease ; ditto 
sheets, no change; ditto, wire rods, £120, £10 decrease; ditto 
H.C. wire, Is. 34d., jd. decrease; silicium bronze wire, ls. 114d., 
4d. decrease. . 

Messrs. JAMES X SHAKESPEARE report, October 27th :—Copper 
bars (best selected), sheets and rods, £154, decrease £3 ; English 
pig lead, £37 10s., 108. increase on week's quotation. 


Railway Electrification In Java.—The F.B.I. Budletin 
says :—"“ We understand that the Technical Adviser of the Java 
State Railways is at present in Europe. This gentleman is 
particularly interested in the question of the electrification of 
railways. His address may be obtained by members interested on 
application to the East Indies Section, Overseas Organisation,” 
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* "Phe Coal Strike and Electricity Supply: Undertakings.— 
BkADForb.-- Public -street lighting was reduced by 50 per 
vent., although. coal stocks. were fairly good. The Wilson- 
Wolf Engineering Co., Ltd., closed down on October 20th 
owing to depletion of coal stocks, and Messrs. Cole, Marchent 
and Morley had to cease working on ‘the 23rd. Other en- 
gineering concerns were compelled to work short fime. 
DoNcasTER.--Ihe Corporation reduced considerably the sup- 
plies to consumers. Street lighting was curtailed, and it 
was aunounced that if the dispute was not settled by October 
26th the tramway services would be stopped. A provisional 
week's notice was given to all employés. i 
HALITAX.— The Corporation Emergency Committee decided 
to 3 all Sunday tramway services for the period of the 
i tri e. x : A P " a E P 
KEiGHLEY.—The electricity department had very good coal 
stocks, and no definite restrictions were made. ‘The supply 
' was stated to be sufficient for five weeks. 
MEXBOROUGH.—The local electricity undertaking had at the 
commencement of the strike a fortnight's supply of coal. 
MANCHBSTER.— The engineering industry in Manchester was 
variously affected. Many firms had sutlicient coal on hand 
to carry on for several weeks, while the stocks of others were 
depleted. The Manchester and District Engineering Trades 
Employers’ Association put forward its utmost efforts to pre- 
vent any unnecessary closing down of works. The Corpora- 
tion Electricity Committee found it necessary to call attention 
to the poor response made to its appeal for a reduction in 
. consumption of electricity. It was stated that the smaller con- 
. sumers were the chief offenders. The large consumers gener- 
ally carried out the practice of stopping their works at different 
periods to regulate the consuniption. One of the city power 
stations was closed down to effect economy, and this necessi- 
tated reducing the bulk supplies to Salford, Stockport, and 
Middleton. ME 
IRELAND.—Coal stocks at the commencement of the strike 
were small, and additional difficulty was experienced in getting 
regular allocations imported. Public services were main- 
tained although ordinary supplies were reduced. 
BIRMINGHAM.—Steps to economise in the use of electric cur- 
rent were immediately taken. An Emergency Committee was 
formed with Ald. Sir David Brooks as chairman, and a public 
statement was issued towards the end of last week stating 
that in view of its low stock of coal. the Corporation was 


unable to maintain the gas and electricity supplies at a point 


above 50 per cent. of the normal load. Manufacturers and 
others were requested so to arrange their working hours that 
no gas or electricity was required after 4 p.m. The suggestion 
was that works should be closed entirely on Saturdays, and 

that a five hours day should be worked on the remaining five 
days of the weck. The Emergency Committee pointed out that 
following the declaration of the coal strike the consumption 
of electricity increased instead of decreased. 

On Saturday, October 23rd, the General Electric Co. an- 
nounced that a slight curtailment of certain services had been 
made, and that if the coal strike continued for. more than 
another week considerable curtailments would be inevitable. 

LrEDs.—In addition to the compulsory restrictions by Order 
of the Board of Trade, the Leeds Electricity Committee, on 
Friday, issued an order to the public to discontinue the use 
of electricity. for power purposes on Saturdays, Sundays, and 
Mondays until further notice. except by special written permit 

of the manager of the electricity department. To enforce this 
order, it was decided that anv person or firm found con- 

. travening this or the terms of the Board of Trade order should 
be liable to have the supply entirely cut off. | 


Mine Exectricians.—The Executive of the Electrical Trades 
Union has passed the following resolution: * That in all 
cases where our members are requested by the Miners’ Fede- 
rations or Associations to cease work, authority be given for 

. such members to cease work, otherwise, as our members 
are principally engaged on maintenance, such as pump- 
ing and generally keeping the pit in order, they shall remain 
at work, as we understand resolutions have already been 
passed by the miners themselves that the pits shall be kept 
in order for the resumption of work when the dispute is 
settled.” —Star. 

UNEMPLOYMENT Pay.-—The Ministry of Labour, says the Daily 

: Mail, stated that if the coal strike continued for anv length 
of time it would be impossible for the emplovment exchanges 
to cope unaided with the great number of claims to donation 
and benefit that would arise. Emergency arrangements were 
framed to enable payment to be made by all employers of any 
considerable number of workpeople. ` 
, EMERGENCY Powers.—On Friday last the Home Secretary 
introduced an Emergency Powers Bill” in the House of 
Commons, to make exceptional provisions for the protection 
of the community in cases of emergency." The Bill is to 
come into operation whenever action is taken calculated to 
interfere with the supply and distribution of food, water, 
light, or other necessaries, or with the means of locomotion, 
and empowers the Government by Order in Council to make 
© regulations and provisions for the purpose of maintaining the 

public services, &c. 

Three modifications were made to the Bill in Parliament 
ou Tuesday night, by which Parliament is to be called together 
within five days o^ the issue of the proclamation stating that 


- w-state of emergency exists; any regulations made wider the 


proclamation shall cease to have validity unless they are con- 
urnied by Parliament within seven days; and no- proclamation 
is to remain in force for ever one month without- renewal. 
The Government accepted Mr. Hogge's amendment to limit 
the Bill to cases in which the supplies ot food, water, fuel, 
and light are menaced, leaving out the. words. and other 
necessities.” The debate was adjourned. - + +--+ = 

During the week-end the tension was relieved; the railway- 
men's Executive suspended the proposed sympathetic strike, 
and a national trade union conference was convened by. the 
Parliamentary Trade Union Congress, to meet on Wednesday 
last. Conversations between the Government and the labour 
leaders were resumed, and the -ininers’ Executive -met in 
London on Saturday. ep - it eS MELLE 

Om Friday the Board of. Trade announced that in order to 
conserve stocks of coal the Coal and Fuel Emergency Order, 
1920, had been issued, providing that. coal could only be 
supplied to industrial concerns on the issue of. à permit by 
the local authority. Coke and similar fuels rank as coal. 
Managers of industrial concerns must declare their available 
stocks and average weekly consumption before -permits can 
be issued. A Metropolitan Emergency Conunittee has been 
appointed, under the chairmanship of Sir H. B. Marshall, 
for advisory purposes, by.tbe Secretary for Mines. The com- 
mittee will deal with matters of distribution, and the local 
authorities with questions of administration. lx 

The Ministry ot Labour has issued a return showing the 
number of works and workpeople directly aflected by the 
strike up to October 21st; the figures are as follows: Works 
closed, 50,803; staffs reduced by 102,002; workers on short 
time, 89,366. | n 

On Friday last 344,342 claims for unemployment benefit 
were current. ‘The first week's operation of the strike is 
estimated to have cost 8 millions sterling in wages, besides 
54 million tons of coal. 


New Italian Companies.—There has been formed at 
San temo the Tramvie Elettriche Liguri, a company to estab- 
lish tramways in the province of Liguria, with a capital of 
6,000, 000 lire. | 

The Societá Italiana Ustor has been constituted at Rome, 
with a capital of 50, 000 lire, for the manufacture and sale of 
electric apparatus. l 

Messrs. Rech e Verzenassi have been registered as.a com- 
pany, with headquarters at Rome, for the manufacture of 
electrothermic products. Capital, 40,000 lire. d 

M. Fagliari e Ca. is the style of a company N at 
Rome (Via Gallinaccio 4), with a capital of 35,000 lire, to trade 
in electric lamps and accessories. "bu 

Under the title of the Imprese Electriche Sarde has been 
established at Cagliari a company with a capital of 120,000 
lire. 

At Florence Ferdinando Brogliatti e Ca. has been registered 
as a company, with a capital of 130,000 lire, with electrical 
and mechanical objects. | ZEE 

There has been formed at Genoa, under the style of Ing. 


. G. B. Musso Oliva e Ca., a company to curry out electric and 


other installations. Capital, 100,000 lire. 

With a capital of 400,000 lire, Tardini e Ca. has been em- 
bodied a company -at Genoa, to trade in electrotechnical 
articles. l a fa 

With a capital of 600, 000 lire the Società Anonima Com- 
merciale di Elettricita has been launched at Naples (Corso 
Umberto I), to trade in electric machinery and materials. 

There has been established at Turin the Baltea, Società 
Anonuna per Impianti Elettrici e di Irrigazione, with a capital 


of 500,000 lire, to supply electric and irrigation plants. 


With the name of Ditta Celso Mantovani di Emilio Tolotti 
e Figli a company has been formed at Venice for the manufac- 
ture of electric and engineering articles. Capital, 60,000 lire. 


Claims Against Mexican Government.—An intimation 
has been received by the Department of Overseas Trade from 
H.M. Legation in Mexico that a Presidential vecree has been 
promulgated by which the period, within which claims for 
damages caused by the revolution between November 20th, 
1910, and June 30th, 1920, must be presented, has been ex- 
tended to February 5th, 1921. After that date no claims what- 
ever will be admitted. l 


Spanish Electrical Imports, — The French Chamber of 
Commerce at Barcelona publishes the following particulara of 
electric imports into Spain in 1919: Dynamos, electro-motors, 
&c., weight up to 100 kilos. Total imports, 495,059 kilos, 
bemg an increase of 172,550 kilos. The countries contributing 
were: United States, 231,877 kilos; France, 70,391 kilos; 
Switzerland, 62,053 kilos; England, 49,347 kilos; Germany, 
11,512 kilos. Dynamos, &c., weighing from 101 up to 400 
kilos* : United States, 133,791 kilos; Sweden, 73,914 kilos; 
Switzerland, 07,396 kilos; England, 61,632 kilos; France, 
13,534 kilos; Germany, 110 kilos. Switchboards and inter- 
rupters weighing up to 400 kilos. Total imports, 242,309 
kilos, being an increase of 152,941 kilos. Contributing coun- 
tries: United States, 199,577 kilos; Switzerland, 23,673 kilos; 
England, 7,588 kilos; Sweden, 4,206 kilos; France, 3,836 kilos; 
Germany, dol kilos. 


* Total imports, 382,589 kilos; increase, 908,655 kilos: 
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' 'Koreidu Samples Exhibitlon.—7he Board of Trade 
Journal announces that the Foreign Samples Exhibition is removing 


from its premises in Guildhall Courtyard to more commodious 
premises at No. 7 to 11, Old Bailey, E.C. 4, The new exhibition 
rooms will cover the whole of the first floor of the building, and 
will provide over 13,000 ft. of floor space for the display of the 


goods sete, n^ BE, nus ve e OP E, „ m isn 
British Chamber of Commerce for Switzerlasd.—The 


British Obamber of Commerce for Switzerland has begun work and 


hes taken convenient premises at 20, Rittergasse, Basle. The 
ent Seoretary-General is Mr. Alexander Richardson, the 


permanent 
branch office at Place St. François, Lausanne, being in charge of 


Mr, Maurice Galland. The need of a British Chamber of Commerce 
for Switzerland is recognised by both British and Swiss business 


houses, the opinion being general that now ig the right time to 
consolidate -Anglo-Swias commercial relations by. every possible 


means. Most other nations doing busineas with Switzerland have 
their Chambers of Commerce there, and it certainly is time for 
Great Britain and her Colonies, who buy more from Switzerland 
than any other nation, to have corporate representation on the spot. 


British Magsetos.— Although the use of foreign 
magnetos was allowed in the recent Air Ministry Competitions for 
Aeroplanes and Seaplanes (Amphibious), the whole of the eight 
were won by machines fitted with British 


LIGHTING AND POWER: NOTES. 


- Aldershot.—Loan SanorioneD.—The Urban District 
Council has received sanction for a loan of £19,800 for electricity 


purposes, including £14,000 for plant. A proposal by the gas 


company to give a bulk supply of electricity has been declined in 
favour of extensions to the present plant. | 


Birkenhead, — Loan. — The Corporation is seeking 
sanction to a loan of £44,000 for extensions of mains and plant. 


_. Burnley. —Extenstons.—The Electricity Committee has 


decided to make application to the Ministry of Health for permis- 
sion to borrow £5,000 for. services from mains to houses. It was 
reported that the Government had sanctioned a further loan of 
412,445 for extensions, this being the balance of the money which 
will probably be required. The Committee is taking steps to 
consider how the much- required extensions can be carried out, and 


.& special Committee, composed of representatives of the Gas, 


Cleansing and Electricity Committees, has been appointed to decide 
as to the provision of additional land for the department. 


.Bolton,.—Loa4N  SaNorioN£gD.— The Electricity Com- 
missioners have sanctioned the borrowing by the Corporation of 
£656,000 in connection with the electricity undertaking. l 

Application is to be made by the Corporation to the 
Electricity Commissioners for sanction to borrow £100,000 for 


, three years’ prospective expenditure on mains and for sub-stations 


on consumers’ premises, . 
Bootle. OVERLOADED. PLANT.—The demands for elec- 


. tricity from the electricity undertaking are increasing so rapidly 


that the maximum load has already exceeded the heaviest previous 
winter load. The Electricity Committee has informed the 
Liverpool Oorporation that difficulty is likely to be experienced 
unless an adequate supply of electricity from the Liverpool under- 


taking is available, 


Bradford-on-Avon,— EXTENSION oF Tru.—The Minister 


of Transport has extended, until July, 1921, the period for making 


the transfer authorised under the 
Lighting Order, 1914. 


Continental, —F&ANcE.—A proposal has been made by 


Bradford-on-Avon Electric 


the communes of Paoaudière and Ambierie in the department of 


the Loire to establish a system of inter-oommunal electricity 


supply. It has been suggested that a hydro-electric plant be estab- 


lished, worked by a waterfall of 210 metres. The water would be 
obtained from & stream which flows through the. district of 


 Arfeuilles, and would give the necessary flow even in periods of 


drought.. An engineer has been. sppointed to investigate the 
scheme.— Router: Trade Service (Paris). 

The Compagnie Parisienne de Distribution d'Electricité has 
received the sanction of the Conseil Municipal of Paris for an outlay 
of 14,638,900 fr. during the years 1920 and 1921, being a portion of 


hs total of 190,000,000 fr. for new works for which the Conseil’s 


approval will be sought. 
The installation of a 120,000-volt transmission line has been 


begun by the Compagnie Lorraine d Electricité, linking that oom- 
 peny's central station at Vinoey with Valenciennes, in the section 


Laneuveville to Landres, This latter section is part of the State 
per- network which is to beset up in the Freed Lands” for which 


. the law of April 5th, 1920, allotted a credit of 135,000,000 fr. The 
equipment of the Vincey- Valenciennes line comprises six aluminium 


cables 180 sq. mm. in section, supported on metal standards 


25 metres high. Suspension insulators have been fixed to withstand 


a pressure of 120,000 volta. 
Ihe Omnium Régional d'Electricité is about to set up a new 


, Biydro-e'eotric generating station on the» Bave river, in the depart- 


ment of Haute Loire. The estimated power to be obtained is 


“900 E. P., allowing of thb supply of lightimg aiid’ power 
to several loealities in the Hasle Loire and Pay de Dome 
Departments. B ^ p : " E eit 0. T. ud 
. BPAIN.—In the Spanish Governments Budget for the current 
year provision is made for a sum of 2,500,000 pesetas for. the elec- 
trifloation of the plant at the State sulphite of lead mines known 
as Arrayanes, at Linares (Provinoe of Jaen). The necessary energy 
will be supplied from the power station which is being established 
by the Mengemor Co. to utilise the water power of the Oarpio Falls. 

Coventry.—Loan.—The Town Council is recommended 
by the Electricity Committee to apply for a loan of £15,000. for 
the purchase of transformers. z „ 

Electricity District.— WEST RiDING (AIRE AND CALDER). 
—The Electricity Commissioners, having considered representations 
that have been made with respeot to the above area (see p. 815 of 
our June 25th issue), give notice that they have extended the time 
within which objections or representations may be made, or any 
scheme may be submitted, until December 31st, 1920. 

Fleetwood.— Loan SANCTIORED.—The Electrieity Com- 
missioners have sanctioned the borrowing by the Urban District 
Council of £5,000 for mains and services and 42,000 for metere. . . 

Fort Willlam.—H vypRo-ELECTRIC SonemMe.—The Britigh 

Aluminium Co.'s Lochaber scheme of hydro-electric power will 
cost 43,500,000. It impounds the waters of Locha Treig and 
Laggan, and includes a tunnel through rock a distance of 15 miles 
to Fort William, where the generating atation will be erected. It 
is expected that Government sanction will be obtained. pia Oy 


Galashtels.—CasBLE ExTENSION.—The Electricity Sapp! y 


. 


D 


Co. intends to lay a cable from Galashiels'to Selkirk, `, 


; E 22. [D tae 4 
Greenock.—New Station.—It is reported that a big 
electricity station is to be erected in connection with the Govern- 


. ment scheme. The town is a yreat shipbuilding centre, and has 


also important sugar refineries; The new generating station, it is 
stated, will have a capacity 10 times greater than the existing 
Corporation works, and may cost 42,000,000. A scheme for the 
electrification of the railways is also mooted. — n 


Hastings.—YEan's WonKING.—The accounts of, th 


Electricity Department record a total revenue for the year ended 


March 81st last, of £32,064, as against £20,915 for the previous 
period. Working expenses amounted to £21,444, as against 
£17,232, leaving a gross profit of 410,620 (43,683). After pay- 
ment of all capital charges, the result was a net profit of. £3,552, 


The previous year's working showed a deficit of £6,801. - 


Kirkcaldy.—SaALx or SrATION.—A communication has 
been received by the town clerk from the Fife Power Oo., stating 


- that it is prepared to purchase the burgh'g electrical under- 


a deficit of £177 in 1918-19. 


taking, and take possession on May 15th next. The price offered by 
thé company in respect of the undertaking has not been disclosed. 
Liverpool. LoaN.—The Electric Power and Lighting 
Committee has recommended that an application be. made. to the 
Electricity Commissioners for sanction to the borrowing of 4880290 
in respeet of the provision of electric mains and services to the 
houses now being built in various parts of the city. x. 
London,—FULHAM.—Among the suggestions regeived 
by the Borough Councils aiming at providing employment, for 
ex-Service men, was one that the existing gas lamps shon]d be 
replaoed by electric lampe. The Council, however, considers that 
the number of men which could be employed on. thia work 
would not be commensurate with the expenditure involved--viz., 
&bout £42,100. . i e 
HAMMERSMITH.—Owing to the prohibitive cost of supplying 
gas- stoves to the houses nearing completion at the Wormholt 
Estate, the Housing, &c,, Committee has asked the Electricity Com- 
mittee to furnish an estimate of the cost of installing electric 
cookers in 40 or 50 of these houses. The Council has arranged to 
give a supply to the Shepherd's Bush Exhibition, Ltd., for distri- 
bution to its tenants, as this is considered a better arrangement 
than the Council supplying tenants direct. The rates to te charged 
are 1 45d. per unit for general lighting, 5'45d. for stand lighting, 
and 2 73d. for power. Pi PME. 
. ST. MARYLEBONE.—The Electric Supply Committee recommends 
application for sanction to borrow £8,500 for the purchase of high- 
pressure equipment and service cables in connection with a supply, 
under a 10 years’ agreement, to Messrs. Selfridge & Oo.'s main 
premises. f 
Sanction to a loan of £200,450 for plant extension has been 
received from the Electricity Commissioners, with an intimation 
that the borrowing of further sums will be oonsidered when the 
actual cost of the various works is ascertained. 
‘Maidstone. YEAR'S WoRKING.—The total income of 
the Electricity Department for the year ended March 31st last was 
£43,935, as compared with £31,341 for the previous period. 
Working costs amounted to £32,263, as against £23,801, leaving a 
gross profit of £11,672 (£7,540). The net result after payment of 
capital charges was a profit of £1,486, comparing favourably with 
Manchester, — CURTAILMENT OF SUPPLIES, — The 
decision of the Electricity Department to out. down all electricity 
supplies by 25 per cent. was superseded by a Board of Trade 
Order stipulating ihat only 50 per cent. of the average supply for 
the preceding four weeks was to be given. This order applies 
not only to municipal undertakings, but to firms owning private 
plants. I CR CUN. 
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. Navan (Co. Meath).—ELEOrRIC LIGHTING ScHEME.— 
The efforts of the Urban Council to raise a loan of £10,000 for 
the provision of an electric lighting scheme have bean unsuccessful. 
The Local Government Board for Ireland intimates that no farther 
grant will be made to the Council until it complies with lezal 
requirements. The Council does not “recognise” the British 
Government. 


_Merton.—Prorosep Extension. — The note which 
appeared under the above heading in our issue of October 15th, 
was due to a misapprehension. The information contained therein 
referred to the Wimbledon undertaking which supplies Merton. : 


New Branswick.—Water Power DEvELOPMENT.—The 

Government of New Brunswick has decided to embark upon a 

progreasive policy with respect to the development of the water 

powers of the province. The Premier has announced that the 

ines effort will be made upon the Musquash and Shogemoc 
vers. 

In the case of the first-named river the waters of the west branch 
&re to be diverted into the east brauch in order that both may be 
utilised at one power house. Tenders are to be called for 
immediately for the development of power at both the Muequash 

and Shogemos sites. In the meantime plans and estimates are 
being prepared by the New Brunswick Electric Water Powers 
Commission, a Government-controlled body. Later, attention will 
also be given to the development of water power at other points in 
the province, the most important of which is the proposed con- 
straction of a large power plant at Grand Falls on the St. John 
River. 

The total hydro-electrie power installed in New Brunswick up 
to January, 1920, according to statistics compiled by the Dominioa 
Water Powers Branch, was 18,080 H.P., while undeveloped water 
powers of the province were estimated at 300,000 H.P. 

The two chief water power sites in New Brunswick are at Grand 
Falls, on the St. John River, and at the falls on the Nepisguit 
River, in the northern part of the province, about 20 miles from 
Bathurst. The former is the largest potential water power site in 

the Maritime Provinces, and one of the largest in the Dominion. 
Such rivers as the Musquash, Miramichi, Tobique, and Aroostook 
are also known to have a number of large power sites. 

Onething that has somewhat retarded the development of hydro- 
electric energy at some of the best sites in New Brunswick is the 
absence in the vicinity of a sufficient number of industrial 
castomers to warrant development. This is partioularly true of, 
the Grand Falls site on the St. John River, which is about 200 
miles distant from the City of St. John. Some time ago a scheme 
was under consideration for developing 80,000 H.P., under a head 

ok 140 ft., at this site, but it has not yet been definitely decided 
upon.— The Times Trade Supplement. 


Newtown (Mont.). — ELECTRIC LiGHTING SCHEME.— 
The Town Council has asked a frm of Liverpool-electrical engineers 
to make a survey of the town and report on a scheme of electric 
lighting. i 


Rickmansworth and Chorley.—Time Extension. —The 
Minister of Transport has extended the time until July, 1921, of 
the Rickmansworth and Chorley Electric Lighting Order, 1914, 
for the extension of mains, &». 


Sklpton.— ELROrRIrrT SuPPLY.— The District Council 
has approached the Keighley Corporation with reference to the 
supply of electricity. A distance of 10 miles is involved. 


Southend-on-Sea.— PRICE INCREASE POSTPONED.—The 
Town Council has postponed for three moaths increased charges for 
electricity recently decided upon. 


Whitehaven.— ELECTRICITY ORDER.—The Rural District 
Council is applying to the Electricity Commissioners under the 
Electricity (Supply) Acts, 1882 to 1919, for a special Order to 
authorise the Council to provide and distribute electrical energy for 
lighting, heating, traction, power and all other public and private 
purposes within the parishes of Distington, Parton, Moreaby, 
Weddicar, Hensingham, Sandwith, Preston Quarter, Rottington, 
St. Bees, Lowaide Quarter, St. Bridget and St. John Beckermet 
Haile and Gosforth, in the rural district of Whitehaven, in the 
county of Cumberland, together with all powers usually conferred 
upon distributors of electricity. Any objections to the granting of 
thís order must reach the Commissioners within 30 days of the 
date of the official notice (October 22nd). 


TRAMWAY AND RAILWAY NOTES. 


Blackboro.—W AGES DEMAND.—It is estimated that 
the 12a, per week advance demanded by tramwaymen will cost the 
Corporation, if granted, an extra £5,000 per year. The Blackburn 
wage bill last year was £62,000, compared with £23,090 in 1914. 
It is authoritatively stated that if the demand is conceded fewer 
than 25 per cent. of the municipal tramways will be able to avoid 

going on the rates this year. 


Brazil.— RAILWAY ELECTRIFICATION.— The Chamber 


a Bill for a credit of 45,000 contos for the electrifica- 
Kia e S antral Brazil Railway. Reuter s Trade Service (Rio 


de Janeiro). 


Continental. —F tANCE.— The several tramway and motor- 
'bus companies whose undertakings are to be purchased by the 
General Council of the Seine have combined to guarantee the 
subscription of the capital of the new company to be form ad to 
continue the working on lease from the General Council of all 
these transport concerns as a united undertaking, as from the 
beginning of next year. 

SWITZERLAND.—Aooording to the Berne correspondent of the 
Associated Press, the Swiss Government is n iating for a new 
loan of about 300,000,000 fr. for the electrification of the National 
Railway. The exact amount of the loan and the terms have not yet 
been fixed. Heuter's Trade Service (New York). s 

RUSSIA.—AÀ Bolshevist wireless message announces the su»oess 
trial of an electric train, which travelled from Petrograd to 
Mo ow, a distance of 390 miles, in 151 hours. 


Essex,—LiaHT RatLway.—It is proposed to construct 
a light railway from Ongar through Dunmow to Haughley, in 
Suffolk. It would connect with the Mid-Suffolk line at Haughley, 
providing another route to Southwold. If support is forthcoming, 
a Parliamentary Bill will be promoted to take the place of the Bill 
which was passed before the war, but which has now lapsed. — 


London, — TRAMCARS IN COLLISION. —On Saturday 
morning a collision occurred during the dense fog between two 
L.C.C. tramcars in the Old Kent Road, near East Street. As the 
cars in both of which were several passengers, were proceeding 
towards the New Cross depot the front car stopped to set down a 
passenger, and had just restarted when the seoond car orashed into 
it. Four persons were injured. The injured persons were taken 
to a shop near by, where they received first-aid treatment. Two 
of them, who received alight head wounds, then prooeeded home. 
A middle-aged woman was badly hurt about the face and.a young 
man received a scalp wound. They were removed in an ambulance 
to Guy's Hospital, and left after receiving attention. The cam 
were much damaged by the impact, but the drivers escaped injary. 
—Daily Telegraph. 

METROPOLITAN TRAIN DERAILED.—Traffic on the Metropolitan 
Railway was considerably hampered through the derailing of a 
train between St. John’ Wood and Baker Street early on Saturday 
morning. A breakdown gang was speedily on the scene of the 
accident, but many hours’ labour were necessary to restore the 
normal conditions, and in the meantime an hourly service was ran. 
The derailed coaches were part of a train which, fortunately was 
empty, being bound for New Cross to deal with the football crowds 
later in the day.—Daily Telegraph. 


L. & Y. Raliway.—ELkECTRIFICATION.—Crompton Dis- 
trict Council is urging the L. & Y. Railway Co. to proceed with 
its scheme for electrifying the railway line from Manchester to 
Shaw. In 1914, plans and specifications for the scheme were 
prepared by the company, bnt the war stopped further progress, 


and the local authorities affected are now pressing for the work to 
be proceeded with. | 


Midland Rallway.—^PAsLES DesTROYED.—4À great part 
of the cables supplying the Derby works of the Midland Railway 
Co. was destroyed by fire last week. It is stated that 9,000 
employés were forced to stand idle, chiefly in the engineers 


department. It was expected to have the cibles re-instated by 
Monday, Octobar 25th. | 


Sheffield.—AcciDENT.—A tramway car, when rounding 
a curve on a steep gradient in the Crookes district on Toesday, 
jumped the rails, broke through a wall, and fell into a house cellar. 

he driver stuck to his post, and neither he nor any of the 
55 who made no attempt to leave the runaway car, were 
inj : 

Wolverhampton.—ELscrRIc  VruIcLES.—Mr. J. C. 
Dawes, representing the Ministry of Health, held an inquiry 00 
Ostober 20th, respecting an application by the Corporation, for 
sanction to borrow £4,614 for the purchase of electric vehicles for 
the removal of house refuse. The town clerk explained that while 
the Corporation found that horse vehicles were quite satisfactory 
for short distances, for longer distances to the outside of the 
borough, where housing schemes were being developed, electric 
vehicles would be more economical and more convenient. Unless 
the suggested vehicles were purchased, new horses would have to 
be purchased. A recent test with an electric vehicle as oom 
with horse-drawn vehicles, had been made, and had p 
favourable in cost to the former. It was possible having regard to 
existing conditions, that the figure of £4,614 would be exceeded. 
There was a suggestion, however, that the cost might be redo 
by the bodies being made in the millwrighta' shop at one of 
Council's depots, 


TELEGRAPH AND TELEPHONE NOTES. 


Amateurs’ Wireless.—On February Ist, 1921, wireles 
amateurs of America will attempt to establish communication ie 
Eaglish wireless amateurs, and they believe they can bridge 5 
Atlantic. The arrangements in this country for the oo-ordinat 
of amateurs who wish to take part in the experiment are 15 
hands of Mr. Philip R. Coursey, B So., and all communica 
should ba addressed to him at 12-13, Henrietta Street, W.C. 2. Í 

Ecuaddr.— WIRELESS TELEGRAPHY.—The Prensa, | 
Lima, announces that the Government, with a view to of val 
rapid means of communjoation across the mountainous lage is 
the Republic, is to set up a wireless telegraphic networt, 
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contract had been given to the Société Française Radio-clectrique. 
The number of stations to be established is 14, five of which 
would be of 10 KW. ; five of 5 kw.; three of 1 KW. ; and one of 
70 KW. capacity. ) i 


Telephone Call Recorder, —It is reported that Mr. W. C. 
Sutherland, of Birmingham, has invented a compact instrument 
which records telephone calls and automatically times them, also 
ringing a warning bell towards the end of the regulation three 
minutes. The device is contained in a small box, at the front of 
which is a three-minutes' dial. When the user has obtained a call 
he preases a stud above the clock face and this seta going the clock 
and moves up a paper ribbon to a fresh numbered, ruled, aud vacant 
space in which he can write the name and town of the person 
called. The ribbon works through and out of the instrament, and 
can be torn off periodically. In this way a daily, or weekly, 
record can be kept. i 


Telephone Rates.—SeLecr CoMMiTTEE.— The Select 
Committee of the House of Commons, of which Sir Edward F. 
Coates is chairman, resumed its sittings after the autumn recess on 
October 21st, and evidence was given on behalf of the National 
Chamber of Trade as to whether the flat rate system should be 
retained or a measage rate subetituted. 


United States.— INTERNATIONAL COMMUNICATIONS CON- 
PE&RENCE,.—Sir Auckland Geddes and the Ambassadors of France, 
Italy and Japan, accompanied by Messrs.. Colby, Baker and Daniels. 

_ and the representatives of the International Communications Con- 
ference, left Washington on October 21st, on a tour of inspection 
of the wireless stations along the American coast. 


CONTRACTS OPEN AND CLOSED. 


( The date given in parentheses at the end of. the paraqraph indicates 
the issue of the ELEOTRICAL REVIEW, in which the Official 
Notice" appeared.) 


OPEN. 


Australla.—January 19th, 1921. Victorian Railways 
Department. Supply, delivery, and erection and testing, or, alter- 
natively, supply and delivery of electric furnace and equipment, 
and/or, alternatively, for supply and ‘delivery of equipment, and 
drawings for electric furnace. Particulars from the Agent-General 
for Victoria, London, 8.W.— Tender». | 

WESTERN AUSTRALIA.—December 28th. Postmaster-General's 
Department. Telegraph and telephone instruments and parte. 
(Schedule 689). 


Belgium, — November 3rd. Municipal authorities of 
Hognoul (Province of Lióge) Concession for the supply of elec- 
trical energy for lighting and power purposes in the town. 

November 4th. Municipal authorities of Schaerbeek. Supply 

af 1,675 electricity meters (single-phase and three-phase). Copies of 
the specification may be obtained from the Service de 1’ Electricité, 
Hotel Communale, Schaerbeek. | 

November 9th. Municipal authorities of Antwerp. Electrical 
plant. Specifl oatjon from the Hotel de Ville, Antwerp. 

November 8th. The Directeur-General of the Société Nationale 
des Chemins de Fer Vicinaux, 14, Rue de la Science, Brussels. 
Oonstruotion of a new sub-station at Middlekerke. 

December 14th. The municipal authorities of Antwerp. Supply 
of a set, oomprising electric motor and pump, for the raising of the 
bri ige over the Royers Dock. Specifications can be obtained, at a 
cost of 2 francs. from the Hotel de Ville, Antwerp. 


Doncaster. — November 2nd. Electricity Department. 
One 750-Kw. rotary oonverter and L.T. switchgear. (October 22nd.) 


Dublin.— November 16th. G. N. Railway Co. (Ireland). 
12 months’ supply of general stores, including electrical fittings, 
lamps, cable and wire, &c. (See this issue.) 


France.—November 19th and 26th. French State Rail- 
way authorities, Rue de Rome, Paris. Electrical material for the 
Ouest-Ceinture sub-station; two electrically - operated travelling 
cranes at the La Garenne electrical repair shops. Particulars may 
be obtained from the Service Electrique, 88, Rue de Rome, Paris. 


November 1st. French State Railway authorities, 43, Rue de 
Rome, Paris. Supply of 15 electrically-operated capstans (three- 
phase alternating) for various stations on the system. Partioulars 
can be obtained from the Service Electrique. 

BoUuLoGNE-SUR-MER. —November Icth. Chambre de Commerce. 
Supply and erection of six large electrio travelling cranes for the 
Nord Quay of the Loubet Dock, Boulogne-sur-Mer. 


Itkley.— November 1st. Installation of electric light, 
electric bells and telephone, at Middleton-in Wharfedale sanatorium. 
West Riding Architect, County Hall, Wakefield. 


Manchester. — November 8th. Electricity Committee. 
Supply and erection of high and low pressure steam, feed, &c., 
FFF alterations to existing pipe work, xo. (October 
15th. ö 


November 22nd. Electricity Department. Motor- generators, 
battery boosters and switchgear. (October 22nd.) 


Montreal.—H.M. Senior Trade Commissioner in Canada 
and Newfoundland reports that a Montreal company desires quota- 
tions and date of earliest delivery for the following plant: Four 
120) H P., 240 R.P M , 6,600 volts, three-phase, 60-cycle, two-bearing 
coupled type synchronous motors, with rheostat and auto-trans- 
former for starting. It is understood that if United Kingdom 
manufasturers can give delivery of these machines within even 
six months from date, there is every possibility or the order being 
given; also that it is not eo much a matter of price, as the 
assurance of delivery. The name and address of the company 
making the above inquiry will be furnished by the Department 
of Overseas Trade to United Kingdom firms interested, on 
applioatiorf. 


Turton. — November 10th. Urban District Council 
Electricity Committee. Overhead lines and underground cables. 
(October 15th.) 


CLOSED. 


Birkenhead.— Electricity Committee :— 


Sarvice cable.—W. T. Henley's Telegraph Works Oo., Ltd., £1,201. 
Main cable.—Macintosh Cable Co., Ltd., £2,804. 


. Bolton. —Electricity Committee: 


Supply and erection of a 19,00)-kw. maximum rated turbo-alternator, for 
Back-o'-th'-Bank generating station. —English Electric Co., Ltd. 


Barnes (Sarrey.) —Urban District Council : — 
Ner ut aw meter for the electricity works. United Water Softeners, Ltd., 


Bradford. —Electricity Committee: 


Buildings, boilers, feed pumps, coal-handling plant, and piping system, for 
No. 4 boiler house at Valley Road Works.—Bahcock & Wilcox, Ltd. 
Heating installations in new canteen, garage and new headquarters (mains 

department), Canal Road.—Rosser & Russell. = 
Eures E „ cubicles for transformer chambers, &0.— Ferguson, 
in, " 
K..H.T. feeder switchgear at Valley Road works, &c.—A. Reyrolle & Co., Ltd. 
Re-inforcing steel sheets for tunnel between Nos. 8 and 4 boiler houses, 
Valley Koad Works.—Britiah Re-inforced Concrete Steel Co., Ltd. . 


Tramways Committee :— 
Treatment of rails of Birkenshaw section, by the N patent sorbitic 
hardening process, at 27s, per yard.—Scholey & Co., Ltd. 


Government Contracts.—The following Government 
contracts have been placed during September, 1920. 


ADMIRALTY (CONTRACT AND PURCHASE DEPARTMENT). 

Electric cable.—Callender's Cable & Construction Co., Ltd.; Johnson and 

Phillips, Ltd. . 
Cell accumulators.—Fuller’s United Electrical Works, Ltd. ` 
Electrodes.—Quusi-Arc Co., Ltd. i 
Motor generator, &c.—Mctropolitan-Vickers Electrical Co., Ltd. 

War OFFICE. 

Crucibles.— Doulton & Co.; Morgan Crucible Co., Ltd. 
Electric meters.—Electrical Apparatus Co., I. id. 


Post OFFICE. 


Telegraph apparatus.—Automatic Telephone Manufacjuring Co., Ltd. 

Telephone apparatus.— Automatic Telephone Manufacturing Co., I. ta. 
British L. M. Ericsson Manufacturing Cc., tude: General Electric 
Co., Ltd.; Phoenix Telephone and Electric Works Co., Ltd.; Siemens 
Bros. & Co., Ltd.; Western Electric Co., Ltd. 

Telegraph and telephone cable.— Hackbridge Cable Co., Ltd.; W. T. 
Henley's Telegraph Works Co., Ltd.; International Electric Co., Ltd.; 
Johnson & Phillips, Ltd.; London Electric Wire Co. & Smiths, Ltd.; 
Pirelli General Cable Works, Ltd.; Siemens Bros. & Co., Ltd.; Union 
Cable Co., Ltd.; Western Electric Co., Ltd. 

Dry cclis.—Ever Ready Co. (Great Britain), Ltd. 

Cords for telephones.—London Electric Wire Co. & Smiths, Ltd.; Phoenix 
Telephone & Electric Works, Ltd.; Siemens Bros, & Co., Ltd. 

Dynamotors.—Automatic Telephone Manufacturing Co., Ltd. 

Solder.—E. Austin & Sons; British Insulated & Helsby Cables, Ltd.; 
Quirk, Barton & Burns (St. Helens), Ltd. ex 

Insulated tails.—London Electric Firin. 

Wallboards.- British L. M. Ericsson Manufacturing Co., Ltd.; Siemens 
Bros. & Co., Ltd. 

Bronze wire. -T. Bolton & Sons, Ltd.; F. Smith & Co., incorporated in 
the London Electric Wire Co. & Smiths, Ltd. 

Enamelled and silk covered copper wire.— London Electric Wire Co. and 
Smiths, Ltd. 

Laving conduits.—Lee (Handen Road): J. Mowlem & Co., Ltd London- 

“Dorking (section la): J. Mowlem & Co., Lid. Westminster and 
Chelsea: J. Mowlemy & Co., Ltd. Tower (temporary) exchange area: 
J. Mowlem & Co., Ltd. Hornsey, Islington, &c.: A. Thomson & Co. 
Fulham: A. Thomson & Co.  London-Bristol-Newport (S.W. section 
IV): Westminster Public Works Co., Ltd. East Croydon: Greig and 
Matthews. Clerkenwell exchange area: Greig & Matthews. London- 
Watford (London district): Greig & Matthews. Kensington (Drayton 
Gardens): Foote & Milne Ltd. Hammersmith, &c.: Foote & Milne, 
Ltd, Putnev-Richmond Junction: S. Kavanagh & Co. London-Bristol- 
Newport (S.W. section II): W. Dobson. Enfield (Ridgeway Road 
and Chase Side): G. J. Anderson. Camberwell (Albany Road): G. J. 
Anderson. South Lancs. P.O. Engineering District: J. F. Hodge 
and Co. South Midland, Eastern, S.E., and S.W. P.O. Engineering 
Districts: Western: Electric Co., Ltd. 

Telephone exchange equipment. I'ontspridd: Peel-Conner Telephone 
Works, Ltd. Avenue (London): Peel-Conner Telephone Works, Ltd. 
Giffnock : British L. M. Ericsson Manufacturing Co., Ltd. Sub-con- 
tractors for batteries: Chloride Electrical Storage Co., Ltd. For 
charging machines: Crompton & Co., Ltd., for gas engine, Natural 
Gas Engine Co., Lid. Canterbury: British L. M. Ericsson. Manu- 
facturing Co... Ltd.; sub-contractors for batteries, Chloride Electrical 
Storage Co., Ltd., for charging machines, Crompton & Co., Ltd. 
Leamington: Siemens Bros, & Co., Ltd.; sub-contractors, for batteries 
Pritchett. & Gold E,P.S. Co., Ltd., for charging machine, English 
Electric Co., Ltd. Falkirk: Siemens Bros. & Co, Id.;  sub-con- 
tractors, for charging machine, English Electric Co., Ltd., for bat. 
teries, D.P. Battery Co., Ltd. Gerrard (London): Western Electric 
Co., Ltd. Bristol: Western Electric Co., Ltd. Londonderry: Western 
Electric Co., Ltd. Streatham: Western Eletcric Co., Ltd. Notting- 
ham: Western Electric Co., Ltd. Langside, Glasgow: Western 
Electric Co., Ltd. TUUS Ur ET p Y 
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Copper strand wire.—Britlsh Insulated & Helsby Cables, Ltd. 
"Si covered E.L. wire.—Macintosh Cable Co., Ltd. ` 
Enamelled and fame proof wire Macintosh Cable Co., Lid. 
Flame proof wire.—British Insulated & Helsby Cables, Ltd.; London 
; ectric Wire Co. & Smiths" Ltd.; Macintosh Cable Co., Ltd. 
VAR. wire.—W. Geipel & Co, Ltd.. ` 
Band conveyor.—Nottingham H.P.O.; A. Sauvée & Co., Ltd. 
Manufacture and supply of submarine cable, England-Ireland.—Siemens 
l Bros. & Co., Ltd. 
Manufacture, drawing in, and jointing cable, Manchester-Oldham.— W. T. 
Glover & Co., Ltd. l | 
C l — [upn Ortricg, Stores | DEPARTMENT. 
: Baudot apparatus.—Elliott Bros. (London), Ltd. 
Batteries. Chloride Electrical Storage Co., Ltd. 
Triſurcating boxes.—Callender's Cable & Construction Co., Ltd. 
Switchboard cable.—British Insulated & Helsby Cables, Ltd. 
Cohduits.—Perfecta Seamless Tube & Conduit Co. 
Feeder pillars.—Callender's Cable & Construction Co., Ltd. 
: Insulator cups.—Taylor, Tunnicliff & Co., Ltd. 
Magnetos.—Simms Motor Units (1920), Ltd. ° 
Motors, &c.—Bruce Peebles & Co., Ltd.; Laurence Scott & Co., Ltd. 
Telegraph apparatus.—Creed & Co., Ltd. 
Copper wire.—British Insulated & Helsby Cables, Ltd.; -Elliotts Metal 
Co., Ltd.; R. Johnson & Nephew, Ltd. 


CROWN AGENTS FOR THE COLONIES. 


Submarine telegraph cable.--Siemens Bros. & Co., Ltd. 
Covers for Diesel Engines.—English Electric Co., Ltd. 
‘ Electrical materials.—General Electric Co., Ltd. 
Diesel engine, &c.—English Electric Co., Ltd. 
er ine urresters.—British L. M. Ericsson Manufacturing Co., Ltd. 
Telegraph line material,.—Siemens Bros. & Co., Ltd.; Bullers, Ltd. 
Telephones.—British L. M. Ericsson Manufacturing Co., Ltd. 
Telephone line materlal.—Siemens Bros. & Co., Ltd. 
Electrio turntable.—Craven Bros. (Manchester), Ltd. 
C. I. stay wire.—Whitecross Co., Ltd. 
` Copper line wire.—Shropshire fron Co., Ltd. 
Steel wire. —P. & W. MacLellan & Co., Ltd. 


+ 


H.M. Orrick or Works. 


Engineering servlces.—Newcastle ^ Minlstry of Pensions Office, electric 
i wiring: Wilson & Ridley. Old Ford Stationery Office, electric wiring: 
Malcolm & Allan, Ltd. . 


Orricx oF Pusuc' Works, Dusun. 
Belfast.—Electrical works and supplies: A. Stevenson. 


Hythe (Kent).—Toxn Council. :— 
*  Electric-jight installation for houses:—d. Pain & Co., 38s, 6d. per point. 


Loudom.— HaxxERSMiTH. — Borough Council. Elec- 
tricity Committee. Provision of sub-stations for the supply of 
eleotricity to new housing estate :— 

Five electricity sub- stations, £2,070.—J. McMenus & Co., Ltd. (recom.). 

Cable drum carriage, £160.—J. & J. Bescoby & Co. (recommended). 

500 yd. 3 Mns £570; 500 yd. 2 8. in., £110; 1,000 yd. 05 sq. in., £103; 
and 1, yd., 7/30, twin condnctor, concentric cable, £192 (total 
£1,575).—Western Electric Co. (recommended), 


Lagging for steam pipes for the new Stirling boiler.—Newall's Insuletion 
Co. (recommended 


). : 
Steel feed delivery pipes, £175.—J. E. A P. Spencer (recommended). 


St. MARYLEBONE.— Borough Council. Highways Committee :— 


Dust-sifting plant (stand-by supply), 50-xw. generator, coupled to Parsons 
paraffin engine, 2875. - Malti-Locuiar Shipbuilding Co. (accepted). 


Electricity Committee :— 
One “ Balata” fuel conveyor belt, £521.—J. Dawson & Co., Ltd. (recom.) 


BATTEB8EA.—Eleoctricity Committes. Recommended :— 


Boot. oleaning apparatus, fitted with Diamond Blower Co.'s gear, £387: 
feed regulator for No. II boiler, £108.-—-Babcock & Wilcox, Lid. 


FORTHCOMING’ EVENTS. 


d- 


Junior lastitation of Eagineers.—Friday,; October th. At 80, Victori 
Street, B.W. At 8 o'clock. Social evening. Mem 


Moyal Institution of Great Britain.—Monday, November lat. At Albemar! 
: Rireet, W. At 6 p. m. General meeting. xd xs 


institution of Civil Engineers. "Tuesday, ö anes a the Institution, 
eorge Street, 8. W. t 5.30 pm. Inaugural dr b i- 
dent (Mr. J. A. Brodie). | i : i aac 


Institution of Eleétrieal Engineers (South-Midiand Centre, Students’ 


RV Notch ber and At the University, Birmingham. 
.- p.m. Paper on Electrical Systems and their Apparat 
Motor-cars,’’ by Mr. H. B. Stanton. j PERTE E wae 


North-Western Centre (Liverpool Sub-Centre).— Monday, November 
lst At the University, Liverpool. At 7 p.n. Chairmans (Mr. H. 
Dickinson) address. The President of the LE.B. (Mr. Ll. B. Atkinson), 


lll be present and will address the meeting. 


. (East-Miàland Süb-Centre).—Tuesday, November 2nd. At the Tech- 
nical College, Loughborough. At 6. 15 pin. P “E: etri 
Meters," by Mr. A J. Cridge. x i a 


 (South-Midland Centre.)—Wednesday, November 8rd. Atthe Univer- 


'sity, Birmingham. At 7 p.m. Inaugural add 
F. Forrest). P g address by the chaiiman (Mr. 


Society of Engineers (Inc,).—Monday, November 4th. At Burli 
House, Piccadilly, W. At5 pm. Ordinary meeting. t Burlington 


Chemical Soctety.—Thursday, November 4th. At Burli 
8 p.m. Ordinary scientitic e At Burlington Hou e, W. At 


Institution of Mechanical Engineers — Frida November 5 
; i " th. 
Institution, Etorey's Gate, S.W, At 6 p.m. Thomas Hawksley ee 
" Limit Gauging,” by Sir R. T. Glazebrook, F.R.8, 


Edinburi Electrical Society.—Friday, November 5th At t! i 
phical ire Queen Street. At8 p.n. Paper on ‘ws BUE as dence, 
ses Of Electricity," by Mr. P. A. Piikington. : l 


Motor bition. Novpler (th to 18th, At Ol 
White City, Sheplierd's Bush, W, t Olympia, W., and the 
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Vehlcle Lights.—The Committee appointed by the 
Ministry of Transport which has been p giu oe the problem 
of dazzling vehicle headlights, believes that it has found a lamp 
which, while avoiding dazzle, will give ample illumination for 
safe driving at night. The Committee has ordered oertain tests to 
be made, on the completion of which details of the lamp will be 
made public, The principal feature of the lamp is said to bean 
arrangement whereby it is possible to regulate the height of the 
illaminating shaft of light, so that it will throw a beam on the 
ground not extending above the level of a man's waist. 


Educational.—Lonpon Universiry.—At a meeting of 
the Senate, on October 20th, it was decided to accept the Govern- 
ment's offer of a site at Bloomsbury, subject to a number of oon · 
ditions, The Senate assumes that the offer does not incidentally 
involve a policy of curtailing the work of other oolleges and 
schools of the University, and that these institutions will not 
receive less favourable treatment from the Government, 

Among the successful candidates in the 1920 CUN AR for 
Royal Scholarships and Free Studentahips (Science) of the Board 
of Education was Ernest T. A. Rapson, an electrical fitter in H.M. 
Dockyard, Plymouth, who receives a Royal Scholarship. 

COMMERCIAL CounSER.—The London County Council announces 
particulars of courses at ite Stillness Road Commercial Evening 
Institute, Honor Oak Park, S. B. 23. A course, consisting of five 
lectures on ‘‘Salesmanship,” by Capt. Oliver A. Minns, conclude 
with a lecture on Selling Schemes," on Monday, November let. 
A second course of five lectures by the same lecturer commences on 
November 8th, when the matter dealt with will be " Advertising.” 
The fee for the course is 2s, 6d. A further course on Income-Tax 
and Excess Profits Duty in Relation to Accounts” will be given 
early in January next. 


Freemasonry.—The annual installation meeting of the 
Kelvin Lodge was held at Mark Masons’ Hall, on the 22nd inst, 
in the presence of a very large number of gentlemen 
with the electrical industry. The reigning Master (Mr. T. V. 
Greaves) duly installed Mr. H. Porter-Cox his: succesor in 
office, 'after which the latter appointed and invested his officers. 
At the conolusion of the ceremony the members and their 
visitors, to the number of 100, dined in the Connaught Rooms 
adjoining, where a very happy evening was spent. Among those 
present were Mr. Edward Manville, M.P., who is a Grand Junior 
Deacon of England ; Mr. E. J. Reid, Assistant Grand Superintendent 
of Works, and Mr. P. P. Kipping, Past Asaistant Grand Superinten · 
dent of Works, together with various gentlemen holding other 


positions of rank in the Masonic world. During the evening, 


reference was made by the newly-installed master to the magnificent 
way in which the Kelvin Lodge had supported the Masonic charities 
in the few years sinoe its consecration in 1914, and he expressed s 
hope that it would long continue to hold such a oreditable position 
among the London Lodges. The toast of the visitors, which was 
proposed by Mr. H. W. S. Rentell, was responded to by Mr. W, M. 
Aitken, the reigning Master of the Telephone Lodge, and other 
guests. An excellent programme of music brought to an end 
most enjoyable evening. 


Appointments Vacant.—P lumber-jointer, for the Redditch 
Urban Distriot Council Electricity Works; telegraph engineers 
(£180), for the Governments of the Gold Coast and Nigeria; 
telephone inspectors (£300 -- temporary allowanoe of 50 per oent.), 
for the Posta and Telegraphs Department, Tanganyika Territory ; 
assistant eleotrical engineef or power station foreman ($150 per 
month, dollar = 2s. 4d.). for the Singapore Harbour Board. Se 
our advertisement pages to-day. 


Work and Wages.— The Socialist Party at Bradford has 
issued a general Municipal Programme“ for all its local election 
candidates. The programme includes free stoves and motets (both 
gas and electricity) ; the cheapening of electricity and gas supplies ; 
no " vested private company rights to be included on any 
in setting up the larger electricity authorities under the 1919 Act: 
the municipalisation of banking, coal and milk supply, hospitals 
and various trades ; the securing of the fullest powers by the tram 
way authority for undertaking the whole passenger facilities 5 
respect of taxi- cabs, ‘buses, cabs, chardbanos, and yobis 
goods; the extension of the principle of direct labour eo that the 
contract system shall be entirely abolished ; a maximum 40-hour 
week, limitation of work to six days per week, and two weeks 


annual holiday with pay. There is a long list of other Utopii n 


promises, some practical and more otherwise. Nothing is said 1 5 
who is to pay for these things. Bradford is a noted hotbed of 
wildest Socialism. | 


Fatality. — There was an unfortunate accident on 
October 20th at the Lister Drive electrio power station, Liverpool, 
resulting in the death of a boiler man employed to clean the 5: 
of a boiler which was under repair. In stepping over a revolt 
shaft his trousers were caught in a spocket, and he was W A 
round the shaft. He sustained terrible injuries, and, by the time d 
reached the hospital, succumbed. At the inquest, which We : 
on October 22ad, Mr. P. J. Robinson, Deputy City Electrical pel 

«neer, said that a great deal of attention had been given 7 dent 


aafety of employés at the station, and this was the first d 
for 20 years, There would have been no danger if decome ey 


ot of 


chosen to step over a smooth part of the shaft. It had x 
considered necessary to put a guard round the shaft, A ve 
** Accidental death was returned. 


i D ua ud 


BA E 


-7 


vllum" — 4 F u t6 ke 


vel. 87. No. 2,240, Ooronnn 29, 1320]. THE ELECTRICAL — REVIEW. 


The Duddell Memorial.—The wish has been generally 
expressed that there should be a memorial to the late Mr. 
W. Duddell, C.B.E., F.R.S., &., by whose death in Novem- 
ber, 1917, physical science suffered a severe loss. Duddell’s 
work shows how largely electrical science and many of the 
scientific societies are indebted to him. The Council of the 
Physical Society considered, therefore, that his memory should 
be perpetuated, and invited the Councils of the Institution 
of Electrical Engineers and of the Rontgen Society to join 
in forming a committee to collect funds for a Duddell Me- 
morial. It is proposed that the memorial shall take the form 
of a medal to be awarded periodically by the Council of the 
Physical Society, and at its discretion, to those who have 
advanced physica] knowledge by the invention or design of 
scientific instruments, or of materials used in their construc- 
tion. If sufficient funds are available after paying for the 
cost of the dies, and after providing for the cost of striking 
the medals, it is pro d to form a fund to be devoted to 
the foundation of scholarships or prizes to be awarded to 
students of the Physical Society under conditions to be de- 
termined by the Council. Subscriptions should be forwarded 


to the hon. secretary, Mr. Robert S. Whipple, 15, Creighton 
Avenue, Muswell Hill, London, N.10. The preliminary list 
of subscriptions shows that a total sum of over £391 has 
already been given by 57 individuals and firms. 


Barking Dogs Seldom Bite.— We hear that the County 
Council is taking steps to get a new muzzling order issued to keep 
the County Co. from barking. 
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The Engineeriag Training Organisation.—1n our issue 
of the 15th inst. we briefly mentioned that the E.T.O. scheme 
had been entrusted to the Engineering Employers' Federation. 
This was the outeome of a step taken at the fourteenth meet- 
ing of the E.T.O. Executive on September 99th. Sir W. 
Elis, G.B.E., was in the chair, and he explained that the 
E.E.F. and the F.B.I. had each offered to take over the 
work of the E.T.O., and that the E.T.O. Executive had been 
authorised by the E.T.O. Council to discuss the matter with 
thérh in all its bearings and to act definitely and finally upon 
its decision. The question to be determined, therefore, was 
Whether the objects for which the E.T.O. was formed would 
be furthered better by the E.E.F. or the F.B.I. The standing 
of these bódies precluded the attachment of conditions to the 
Impending transfer, and thus rendered a thorough discussion 
of the subject all the more important. Mr. J. E. Richmond, 
In outlining the position of the Engineering and the National 
Employers' Federations in relation to engineering training, 
said that it should be accepted as a fact that the active par- 
ticipation ef the E.E.F. in all matters relating to engineering 

ining was inevitable, and for this reason the Federation 
believed itself to be the natural agency through which the 
objects of the E.T.O. could best be realised. A definite de- 
velopment of activity in the immediate future was essential, 
and if the continuance of the E.T.O. work was administered 
elsewhere, as, for instance, by the F.B.I.. overlapping and 
duplication seemed to be inevitable, and it seemed to the 

E. F. undesirable at this critical juncture to allow any seed 
5 uture confusion to be sown. Mr. W. Prescott, speaking 
or the F.B.I., explained that it had always been the policy 
a their educational section ‘to abstain from direct participa- 
n in the details of training in any industry that had estab- 
ished, or was willing to establish, an efficient representative 

Y for that purpose. - Acting on this principle, they had 
recognised the E. T. O. as representing the engineering in- 


dustry, and were prepared similarly to recognise. the E. R. F. 
The appreciation of the F.B.I. for the work accomplished by . 
the E.T.O., and the sense of their own responsibility towards 
the engineering industry was such, however, that they felt 

bound, in the first instance, to express their willingness to 
carry it on if asked to do so, and, in the second ce, to 

stand aside when, but only when, they felt satisfied that the 

work would be properly. done by someone else. On this 
understanding, and with the expressed intention of both hodies 
to co-operate in the fullest possible manner, Mr. Prescott said 
he would, if the E. T. O. Executive so wished, withdraw the 
F.B.I. offer in favour of that of the E.E.F. A discussion of 
the issue having ensued, the Executive decided to accept the 
offer of the E. E. F. to take over the E.T.O., and. thereupon 
authorised Mr. A. E. Berriman to carry out all details of the 
transfer. The chairman said that he desired to expresa ap- 
preciation of the broad-minded attitude adopted by Mr. Pres- 
cott on behalf of the F.B.I. It had been the general wish 
of the Executive that the mantle of the E.T.O. should descend 
upon the F.B.I., and it was only the eleventh hour offer of 
the E.E.F. that had caused the enlargement of mind by which 
the best interests were now seen to be served in another 
direction. Everyone would wish, said Sir William Ellis, that 
it were possible to keep these educational questions removed 
from the atmosphere of labour controversies by which the 
E.E.F. was inevitably surrounded, but the E.E.F. was not 
altogether a free agent in its choice of subject mafter, and 
the problems of engineering training, with their attendant 
educational principles, were being forced more and more under 
the direct notice of the E.E.F., and, for his part, he felt con- 
vinced of the wisdom of the Executive's. present. decision to 


entrust the E.T.O. work unreservedly to the E. E. F. 


Resistance Fornace for Zinc Ores, — Chemical, and | 
Metallurgical Engineering describes a system devised by Frof. 
Charles H. Fulton for the treatment of zinc ores. The essen- 
tial steps are: Oxidised zinc ore or roasted zinc concentrate 
is mixed with crushed coke and coal-tar pitch and formed 
into briquettes 9.25 in. in diameter and 21 in. long in a manner 
similar to that used in the manufacture of graphite or carbon 
electrodes, except that much less care and time are required. 
The composition varies with the nature of the ore. These 
briquettes maintain their form and volume during and after 
the distillation of the zine. This object is gained by using 
coke as the matrix and-coal-tar pitch as the binder; this 
pitch becomes coke on heating and- unites the ore particle 
and the original coke particle into a continuous mass: The 
briquette is an electrical eonductor, but only to such a degree 
that it can be used as a resistor. ^ .- EE 

The second step of the. process consists ih making the 
briquette part of an electric circuit as shown below. and .heat- 
ing it hy an electric current to such a degree that the. zinc is 
distilled. During this operation, the. briquette is,coyered by a 
movable retort and the zinc vapour and carbon monoxide 


‘are conducted to a condenser in which the zine is con- 


densed. During the distillation, the briquette acts as a con- 


— 


Set-up Zinc FURNACE BRIQUBTTE CHARGE... | 


tinuous resistor and maintains itself unaltered between the 
terminal electrodes. As the furnace is not limited to the in- 
terposition of one briquette between the terminal electrodes, 
a large number may be interposed, thus. giving a large unit 
furnace. While direct current may be used, alternating cur- 
rent is preferable on account of the ease of voltage control 
by means of transformers. The furnace at East St. Touis beld 
a charge of 86 briquettes, arranged in twelve columns of three 
each, set within a circle and operated on à three-phase circuit, 
four columns in each. phase, connected in the customary Y.. 
connection. The amount of charge in this furnace varied . be- 
tween 3,100 and 8,200 lb., the amount of ore being approxi- 
mately 1,700 lb. The time of distillation was about 6 hours: 
the total time, including the phuong and discharging, was, 
8 hours, or three charges worked off in 24 hours, The capacity 
of the furnace was 5,100 Ib. of ziné concentrate per 94 hours. 
A proposed larger, furnace, taking 19 briquettes weighing 
600 Ib. each, will have a capacity òf àboüt 8.5 tons of zine 
concentrate per retort per 24 hours. | 
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New Type of Lamp.— The production of a searchlight 
that can be used to send invisible messages for naval purposes 
without the possibility of detection was the problem set by 
Admiral Bullard, of the U.S. Nuval Communications Service, 
to the General Electric Co.'s engineers during an inspection 
of the company's works at Schenectady, on October 12th, by 
the British and foreign technical delegates to the International 
Communications Conference. Mr. W. D. Ryan, the company's 
electrical illumination engineer, promised to see what could 
be done to produce a cylindrical light core, rendered invisible 
by the use of infra-red rays. An incandescent lamp search- 
light of 7,000,000 c.P. was shown to the visitors, who were 
told that experiments had demonstrated that it was possible 
to increase a 600,000 c.P. light to 1,200,000, without additional 
electrical power, by simply conserving light rays heretofore 
wasted by the employment of parabolic lenses. The labora- 
tory had discovered that searchlight lenses, if built with 
mirrors curved on new lines not parabolic, would conserve 
most of the lost rays, and the discovery was about to be put 
to ie practical use of doubling the power of existing search- 
lights. 


INSTITUTION NOTES. 


Manchester Association of Engineers.—Mr. Julius Frith, 
M.Sc., M. I. E. E., chose Vibration as the subject of a short 
paper which he recently read before the Society. The author 
first defined and gave examples of vibration, then passed on 
to the laws governing the time of vibration and their applica- 
tion to particular cases met with in engineering. He next 
considered the calculation. of natural frequency; causes of 
vibration; cyclic irregularity, connection between speed and 
position error; and the eftect of the cyclic irregularity of an 
engine synchronising with the natural frequency of its load. 
lle showed that the natural frequency of an alternator was 
explainable on mechanical rather than on electrical grounds, 
and calculated the natural frequency of alternators. After 
outlining the causes of trouble and the natures of cure, the 
problem of running alternators in parallel was discussed. 


Société des Ingenieurs Civils de France.— The British 
Section of the Society intends to hold four or six meetings 
during the 1920-21 session. The first is to be held at the 
Hall of the Royal Society of Arts, John Street, Adelphi, W.C., 
on November 9th. M. Edouard Gruner, President of the 
Society, is coming from France to address the meeting. 


Faraday Society and Institute of Metals.—4A joint meeting 
organised by the Faraday Society and the Sheffield Section 
of the Institute of Metals will be held in the Mappin Hall of 
the Uniyersity of Sheflield, St. George's Square, on November 
19th, to discuss papers dealing with various aspects of electro- 
plating. Communications are promised from representatives 
of the scientific side of the electroplating industry in London, 
Birmingham, and Shetlield. Those desirous of taking part 
are invited to communicate with the Sheffield local hon. 
secretary of the Faraday Society, Dr. F. C. Thompson, De- 
partment of Applied Science, University of Sheffield. 


Institute of Transport.—The first general meeting of the 
Institute of Transport was held on October Lsth at the In- 
stitution of Civil Engineers, Westminster, and was attended 
by a large number of members. In the unavoidable absence 
of Sir Erie Geddes, M.P., the retiring president, the 
chair at the outset was occupied by Sir Joseph Broodbank, 
who said that much of the success the Institute had 
achieved was due to Sir Eric Geddes and Mr. H. E. 
Blain (the hon. secretary). In presenting its first annual 
report, the Council mentioned that there was now a roll of 
652 members, including 45 graduates and 31 students. The 
entrance fees amounted to £1,473, and subscriptions agyre- 
gated £1,210. A diploma for members, and another for asso- 
ciate members had been approved, and would be issued at 
the earliest moment; premiums and medals would be awarded 
for papers to be contributed, and arrangements had been made 
for a course of lectures on trattie subjects. Lord Ashfield of 
Southwell afterwards took the chair as the new president, 
and in the course of his address, he dealt with important 
aspects in the progress of transport, and suggested lines of 
policy for developing a plan which would deal with the 
educational activities and aims of the Institute. 


Institntion of Electrical Engineers.—[.1verroo, Sur- 
CENTRE OF THE NORTH-WESTERN CENTRE.—The opening meet- 
ing of the 1920-21 session will be held on Monday next at 
7 p.m. in the lecture theatre of the laboratories of applied 
electricity at the university. Mr. LI B. Atkinson, president 
of the I. E. E., will address the meeting and Mr. H. Dickinson, 
chairman of the liverpool Sub-Centre, will deliver the chair- 
man's address, 


Institute of Patentees (Inc.).—-.\n institute with the above 
title, from which the word ©“ limited is omitted by licence 
of the Board of Trade, was registered on October Isth, as a 
company limited by guarantee. The management is vested 
in a Council, and the organising secretary is Mr. G. D. Cole- 
man, with registered offices at 6, Holborn Viaduct, E.C. 4. 


Institution of Civil Engineers.—The one hundred and 
second session will be opened on Tuesday, November 2nd, at 
5.30 p.m., when Mr. John Alexander Brodie, President, will 
deliver an address and present awards made by the Council 
for papers dealt with during the past session. 

Paisley Association of Electrical Engineers.—Mr. W. R. 
Bruce, the president, in an address to the Association, dealt 
with The Development of Electric Traction on our Main- 
line Railways.“ 

Chelmsford Engineering Society. —On October 21st, at 
the second meeting of the new session, Mr. E. H. Field 
lectured on Electric Traction " before a large attendance 
of members; Mr. A. Eddington in the chair. The paper 
reviewed the present position of electric traction on railways 
in this country and abroad, and drew attention to the part 
played by national conditions as regards cost of coal, abund- 
ance of water power, severe gradients, &c., in the more rapid 
development of main-line electrification in Europe and 
America, compared with Great Britain. The requirements of 
mam-line, suburban, and city railways were described, and 
the unportanee of rapid acceleration for short runs was 
emphasised. In this connection comparison Was made between 
the high acceleration attained on city and suburban electric 
railways, and the best figures obtainable with steam loco- 
motives. The merits and disadvantages of D.C., single-phase, 
and three-phase systems were compared, and reference was 
made to the 3,000-volt b.c. electrification of a large section 
of the Chicago, Milwaukee, and St. Paul Railway, the report 
in favour of the use of bigh-voltage b.. issued by the French 
Railway Mission to the United States, and the report of a 
British Railway Commission standardising 1,500 volts p.c. 
for railway electrification in this country. On the subject 
of locomotives, the paper discussed the gearless, geared, und 
side-rod methods of driving. Lantern slides were employed 
to illustrate the paper, these including photographs of some 
of the recent large locomotives made in Switzerland and 
the United States. In the discussion that followed, Mr. 
Burge, M.I.E.E., dealt with the difficulties that confronted 
the electrical engineer in traction work, and Mr. Buyers. 
M. I. E. E., related some interesting experiences in traction 
work. 

The Faraday Society.—On Monday the symposium ar- 
ranged by the Faraday Society and the Physical Society on 


the physics and chemistry of colloids was held at the Institu- 


tion of Mechanical Engineers, Sir Robert Hadfield presiding. 
Prof. Dr. The Svedberg, of Upsala, read the first paper. and 
pointed out the immense importance of colloids, of which 
all living beings, food, clothing, &c., were built up. 


OUR PERSONAL COLUMN. 


The Editore invite electrical engineers, whether connected with the 
cechawal or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of t^e 
ELECTRICAL REVIEW posted as to their movement’, 


The I. C. C. Highways Committee has appointed Mr. J. P. 
CiovcH, of the Metropc'itan Carriage & Wagon Co., Ltd., to 
act with the general manager as assessor of the designs for 
new tramears, at a fee of 250 guineas. 

Mr. J. T. Favre, temporary traffic manager of the light 
railways at Southend-on-Sea, has been appointed permanently 
by the T.C. at his existing salary. 

At a meeting of the Blackburn branch of the National 
Association of Local Government Officers, on October 20th, 
Mr. T. WALLWORK, mains superintendent of the Corporation 
electricity department, one of the founders, was presented 
with a gold albert, and Mrs. Wallwork with a gold wristlet 
watch in recognition of services rendered to the branch. The 
presentations were made by Mr. F. P. Wheelwright, the 
electrical engineer. 

Mr. F. T. BIILIJ as, who was for 10 years with Jones and 
Attwood, Ltd., of Wordsley, Stourbridge, has accepted an 
appointment as electrical engineer with the Burmah Electric 
Tramways & Lighting Co. 

The marriage took place at St. James’s Church, Forest 
Gate, on October 15th, of Mr. E. W. Jackson, A. M. I. E. E., 
son of Mr. J. Jackson, of Bognor, and Miss Eileen Mary 
Taylor, only daughter of Mr. T. S. Taylor, of Forest Gate. 

At the fortheoming municipal election. which takes place at 
Stockton-on-Tees on Monday, Mr. G. F. FaigLEss, who is 
managing director of the Fairless Engineering. Supplies Co.. 
Ltd., of Stockton-on-Tees, director of Fairless Electric Weld- 
ing's, Ltd.. of Stockton-on-Tees, and chairman of directors of 
the Engineering and Lighting. Equipment Co., Ltd., of St. 
Albans, Herts., is contesting the Central Ward as an inde- 
pendent candidate. His opponent is fighting for the labour 
and co-operative cause, 


Obituary.—Mr. D. Coy e.-- On October 25th, at 17, Addison 
Road, Bedford Park, London, the death occurred of Mr. 
Daniel Covle, M.LE.E. The interment will take place at 
Charlton Cemetery at II a.m. to-morrow (Saturday). Austra- 
lasian and Japanese papers please copy. 
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NEW COMPANIES REGISTERED. 


Vickers South Africa, Ltd. (170,990).—Private company. 
Registered October 22nd. Capital, £10,000 in £1 shares. To carry on the 
business of metal founders and workers, shipwrights, builders and repairers 
of war and other ships, including submarines, dealers in machinery, tackle, 
ships’ furniture and stores, manufacturers of and dealers in guns, gun car- 
riages, torpedoes, ordnance, electricians, electrical engineers, &c. The first 
directors are: F. H. Barker, Lowndes House, Lowndes Place, Belgrave 
Square, S.W. (director, Adam Hilger & Co., Ltd., British Lighting & Ignition 
Co., Ltd., &c.; S. V. Bardier, 48, Grange Road, Ealing, 
lete Gas Combustion Co., Ltd., Salvage & Towage Co., Ltd., &c.); 
obinson, Westmoor Green House, near Slough (director, Vickers-British 
East Africa, Ltd., &c.) Secretary (pro tem.): C. E. Bardier. Registered 
office: Vickers House, Broadway, Westminster, S.W. 


Grindlay, Ross & Co., Ltd. (11,457).—Private company. 
Registered in Edinburgh, October 18th. Capital, £10,000 in £1 shares. To 
carry on the business of electrical engineers and contractors, manufacturers 
of and dealers in electric, magnetic, 5 and other apparatus. The first 
directors are: J. S. Paul, 81, St. Vincent Street, Glasgow; J. Marr, 926, 
Govan Road, Govan, Glasgow; J. Grindlay, Glasgow; J. P. Geindlay, Glas- 
gow. Registered office: 141, Reid Street, Bridgeton, Glasgow. 


* Z” Electric Lamp & Supplies Co., Ltd. (170,924).—Pri- 
vate company. Registered tober 19th. Capital. £30, in £1 shares. To 
carry on the business of electricians, electrical and mechanical engineers, &c. 
The first directors are: W. Crawford, Orient House, New Broad Street, E.C. 
J. Scrivener, 146, Wimbledon Park Road, Southfields, S.W.18; A. G. Marsh, 
974, Durnsford Road, Wimbledon Park, S.W. Secretary: L. W. Ellisdon. 
Registered office: 71, Standen Road, Southfields, S.W. 


General Electrical Construction & Maintenance, Ltd. 
(170,915).—Private company. Registered October 19th. Capital, £1,000 in £1 
shares. To carry on the business of electricians, electrical and mechanical 
engineers and contractors, manufacturers, exporters and importers of cable, 
wire, lines, accumulators, dvnamos, &c. The first directors are: P. ; 
Knowles, junr., 36, Castle Hill Avenue, Folkestone: A. D. Clarke, 30, Shirley 
Road, Enfield, Middlesex. Registered office: 47, Imperial Buildings, Ludgate 


Circus, E.C. 4. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


W. Sisson & Co., Ltd. (82,295).—Return dated October 
lst, 1920 (filed October 7th). Capital, £50,000 in £1 shares (5,000 preferred. 
38.000 ordinary, and 7,000 deferred); 4,375 preferred. 27,311 ordinary, and 
7.000 deferred shares taken up. £24,286 paid. 214.400 considered as paid. 
Mortgages and charges, £6,224 15s. 6d. i 


Stearn Electric Lamp Co., Ltd. (95,340).—Return dated 
July 93rd, 1920 (filed July 31st). Capital £4.070 in £10 shares. All shares 
taken up, £70 paid, £4,000 considered as paid. Mortgages and charges, nil. 


Spanish Telephone Co.. Ltd. (41,589).—Return dated 
August 2nd, 1920. Capital, £81,000 in 5,600 ordinary shares of £10 each and 
1,250 preferred shares of £20 each; 5.600 ordinary and 671 preferred shares 
taken up; £53.420 paid, £16,000 considered as paid. Mortgages and charges, 


nil. 


J. G. White & Co.. Ltd. (66.568).—Return dated Tulv 
13th, 1920. Capital, £500,000 in el shares (180,000 preferred and 320.000 
ordinarv), 180,000 preferred and 200.000 ordinary shares taken up; £150,000 
paid, £230,000 considered as paid. Mortgages and charges, nil. 


D.P. Battery Co., Ltd. (44.084).—Return dated Tulv 27th. 
1920. Capital at date of return, £10.000 in £1 shares (4,996 “ A,” 4,996 “RB.” 
and 8 others). All shares taken un: £10,000 paid. Mortgages and charges, 
£18,000. Capital increased to £100,000 in £1 shares on September Ind, 1920. 
Two returns of allotment made up to August 20th and September Ist shows 
the whole of the additional share capital allotted, of which 18,000 shares have 


been allotted for cash and 72,000 distributed among the sharcholders by way 
of bonus. 


Christy Brothers & Co.. Ltd. (90,039).—Return dated 
November 21st, 1919 (filed August 3rd, 1920). Capital, £22,000 in £1 shares 
(14.000 ordinary, 3.000 deferred, and 5,000 7 per cent. cumulative. preferred). 
10,537 ordinary, 3,000 deferred, and 250 preferred shares taken up, £4,687 paid, 
£9,100 considered as paid. Mortgages and charges. £4,600. 


Oliver Engineering Co., Ltd.—Issue on October 18th, 


1920, of £300 debentures, part of a series already registered. 


Thermo- Electric, Ltd.—Debenture dated October 5th, 
1920, to secure £13,591, charged on the company’s undertaking and property, 
present and future. including uncalled capital and interest in 16.308 fullv-paid 
shaces in Burma Finance & Mining Co., Ltd., and proceeds thereof, subject 
to prior charges for £100,000, £50,000, and £50,000 respectively. Holders : 
Electric Furnaces & Smelters, Ltd., and others. 


British Electric Vehicles, Ltd.—Particulars of £50,000 de- 
bentures, authorised October Ist. 1920. and covered bv trust. deed of even 
date; amount of present issue £25,000; charged on leasehold property at 
Cambridge Road and Marshside Lane, Southport, and the company's. under- 
taking and property, present and future, including uncalled capital. Trustees : 


Copleys Dank, Ltd. : 
Torquay Tramways Co., Ltd. 


Satisfaction to the extent 


of £1. on October 6th, 1990, of charge dated March 8th, 1911, securing 
£60,000. 

Van Raden & Co., Ltd.—Mortgage dated October 1st, 
1920. to secure £1.000, charged on certain freehold land and factory premises 


at Great Heath, Foleshill, Coventry. Holder: J. Rankin, Mains of Cairn- 
brocks, Leswalt, Stranraer, Wigtownshire. 


Corona Lamp Works, Ltd.— Mortgage dated October 14th, 
1920, to secure £1.200, charged on the Lyeander Grove, Islington, N. Holders: 
Portman Chapel Temperance Benefit. Building Society. 


E. Timmins & Sons, I.td.—Particulars of £10.000 deben- 
fures authorised August 31st, and covered bv trust deed of September 28th. 
1920. present issue £9,350; charged on certain freehold lands and premises 
at Runcorn and the company's undertaking and property, present and future, 


including uncalled capita], Trustees: London County W : 
Dank, Ltd, P $: london County Westminster & Parrs 


. (director, Com- . 
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CITY NOTES. 


The report for the year ended June, 1920, 
states that after payment of all charges, 
including bonuses due to staff, and making 
provision for all contingencies, there is a 
net profit of £23,017, plus £6,717 brought forward, making 
£29,134, which it is proposed to appropriate as follows: Pay- 
ment of & dividend of 10 per cent. for the year, £12,500; 
writing down goodwill, £5,000; and carrying forward £12,234, 
subject to deduction for excess profits duty and corporation 
tax. During the year the head offices of the company have 
been removed to 36, Grosvenor Gardens, the lease of which 
has been purchased to 1955, subject to à nominal ground rent. 
This investment, added to the requirements of the business 
under existing conditions, necessitates additional working 
capital, which is receiving the attention of the directors. Pay- 
ment of the dividend declared will therefore have to be 
deferred. In spite of the dislocation in reverting from war 
to peace requirements, the turnover is again greater than that 
of the previous year, while the orders in hand indicate a further 
material expansion during the current year. Although the 
available profits on contracts have been adversely affected by 
the increasing cost of labour for which it has been difficult 
to make adequate provision, it is anticipated that in this 
respect conditions will improve, and current orders show 
better results. The directors have voted £673, being part of 
the extra remuneration to which thev are entitled under the 
articles of association, towards the staff bonus account. 


Drake and 
Gorham, Ltd. 


North Melbourne Electric Tramways & Lighting Co., Ltd. 
—The report for the year ended September 36th, 1919, states 
that the gross receipts show an increase. from 444.203 to 
£45,764, and the expenses increased from £33,825 to £34,536, 
due mainly to the increase in wages and cost of materials. 
The net revenue was £11.923, us compared with £10,379; 
£8,350 has been absorbed by pavment of debenture interest 
and £2,878 has been transferred to reserve for renewals, 
making that fund £11,830. The business was adversely 
affected by the strike of seamen. 


Montreal Tramways Co.—The report for the year ended 
June 30th, 1920, states that gross revenue amounted to 
$2,375,579 and expenses to $1.923,071, leaving net income 
$452,508. Three quarterly dividends of 2} per cent. each 
absorbed $290,550, leaving a balance of $161,958, which. added 
to $1,039,818 brought forward, makes a total of $1,201,776, 
from which there has been appropriated $255,601 on account 
of deferred dividends paid during the year and $5,000 voted to 
the widow of one of the officials, leaving a general surplus 
account of $941,176. From February 10th, 1918, to June 30th, 
1920, the revenue has not been sufficient to meet the require- 
ments under the new contract, the shortage being $1,728,912, 
of which $1,192,694 is pavable to the City of Montreal when 
received. after payment of all prior charges and $223,647 to 
the contingent reserve fund. 


Electric Supply Co. of Victoria, Ltd.—The accounts for 
the year ended Marck 31st, 1920, show that the revenue 
was £105,053, against £101,220 in the previous year: the 
expenditure £69,712, ^-ainst £67,159 for 1918-19, and the 
gross profit £35,341. against 34.061. Lamps connected 
268,544, against 252,407 the previous vear: tramway pas- 
sengers 5,316.136, against 4,898,102. The balance to the 
credit of profit and loss account is £33,764. nlus £24,136 
brought forward, making £57,900 less £14,796 for debenture 
interest and charges. It is proposed to pay on account of 
arrears of preference dividend £10,500 and to carrv forward 
243.103. Debenture stock redeemed to date £81,642. The 
meeting was held in London on October 13th. 


Stock Exchange Notices.—The Committee has ordered 
the following to be officially quoted :— M 

Callender's Cable & Construction Co., T,td.—100,000 ordinary 
shares of £1 each. fully paid (Nos. 400,000 to 500.000). - ; 

Vickers, Ltd.—7,653 ordinary shares of £1 each, fully paid . 
(Nos. 12.307.981 to 19,315,633) ; and 18.065 5 per cent. cumula- 


tive preference shares of £l each, fully paid (Nos. 6,845,763 
to 6,863,827). 


Prospectus.—W. H. Dorman ck Co., Ltd., are issuing 
£300.000 & per cent. participating seven-year notes at £95, 
together with 50,000 ordinary shares at 22s. per share. 


Kaministiquia Power Co.—Dividend of 2 per cent., being 
at the rate of 8 per cent. per annum on the common stock 
for the quarter ending October 31st. 


Babcock & Wilcox.—Interim dividend at the rate of 


Is, 41d., equal to 7 per cent., free of tax, for the past six 
months. 


United River Plate Telephone Co., Ltd.—Interim divi- 
dend at the rate of 6 per cent., free of tax, on the ordinarv 
shares for the half-vear. 


Brisbane Electric Tramways Investment Co., Ltd.—In- 
terim dividend of 8 per cent. per annum. free of tax, on 
ordinary shares for the half-year. 


— 
EM 
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STOCKS: AND SHARES. 


Barr dex. Qus eee, Ay TUESDAY EVENING. 
Srock 'EXOHANGE markets started off the week ‘with a sur- 
prising degree of strength. Surprising, that is, in the light 
of the uncertainty which still existed with regard to the strike 
outlook. The public evidently take the view: that at the Wed- 
nesday conferences this week agreement will be reached be- 
tween the Government and the railwaymen and also, it is 
hoped, between the Government and the coalminers. On the 
strength of -the strike-fever abating, buying orders poured into 
the markets.in libera] fashion during Monday and Tuesday. 
There was something of a halt towards the latter end of busi- 
ness: to-: day (Tuesday), but the strength of markets continued 
to:bei wel! maintuined, and, although some of the buyers admit 
that thef are skating upon fairly thin ice, confidence runs 
high in the expectation of ‘sanity regaining the upper hand 
and igbeur, returning. to its ordinary avocations. 

In these cireumstances, prices responded with improvements 
in pearly. all the markets round the Stock Exchange. It is 
not as. though thé movement were purely sentimental either. 
Impiotement in prices has been brought about by a consider- 
able volume of buying stimulus, and this, coming upon a 
market in which there was no great amount of floating stock, 
caused the all-round appreciation of values. It ean hardly be 


said that any one market commands greater prominence than 


the other in this advanee, although oil shares, as usual, mono- 
polise the greater part of the speculative investor's interest at 
the present moment. | | 
"Home Railway stocks went ahead with the rest. Even 
those ‘of fhe steam. lines participated in the buoyancy which 
spread from one end of the House to the other. Amongst 
Undergrounds, one of the features is the strength of the £10 
shares of the Underground Electric Railways Company. 
These rose 58. to 22, and the income bonds at 704 show a gain 
of-2. points. The A " shares are sixpence better at 78. 6d. 
Metropolitans and Districts have been inclined to lag. behind 
the others; indeed, the prices of both are 10s. lower on the 
week. Several of the prior-charge issues are also harder, and 
thé ifonetary óutlook is quoted as being likely to exhibit some 
dégrée of ense in the near future. Possibly the Stock 
Exchange und“ its clients may be rushing the improvement 
rather too quickly, but it must.be admitted that the fall has 
been protracted, and that, although prices had not slumped 
so severely as many people expected them to do, the hope of 
labour conditions being settled on a more permanent basis of 


peáce is sufficient to pluck up the courage of many people 


who for weeks past have been afraid to adventure their capital 
in stocks and shares. 


n 


-Amongst home, electricity shares, Chelseas at 91. ave lost | 


the fraction which they gained a week ago, and. Brompton 
ordinary’ at 6 now return the level 10 per cent. on the money. 
Westminster ordinary at 5 pay the same rate, and London 
Electric preference can be bought at 3, also to give 10 per 
cent. County ordinary at 7j return little short of 11 percent., 
Ub for accrued dividend in the price, while City Lights, 
obtainable at 22s. 6d., offer the investor nearly 9 per cent. If 
South Londons could be-beught (and they are extremely diffi- 
cilt to get), the return would be-over 94 per cent. on the 
money, "while Charing Cross offer. 102 per cent: These are 
big yields even in days like these, and, as this is the season 
of the year hen interest in illumination -shares is generally 
quickened, there might be a chance for improvement if the 
chal outlook were to become less obscure. : 

The Gity of London Company has taken the bold step of 
counselljng its, customers to use as little light. as possible dur- 
ing the crisis; and, with the return of Greenwich time, it 
suggests that everything should be done in order to speed up 
work. in offices, &c., with a view to enabling an early return 
home in the evening and-a corresponding saving of electric 
current. No one will suppose that investors are likely to pay 
any particular. attention to electric lighting shares so long as 
the coal situation continues critical, but if this were to become 
more normal, it might be worth the while of people, who are 
prepared. to wait for capital appreciation, if they started to 
buy a few of the best-class lighting shares. NETS Hee 

Edisons at 18s. are another IS. down, and British Insulated 
receded: to Ii. India-rubber shares at 1 3/16 are also 1/16 
lower, but on the other hand; British Aluminiums recovered 
to 20s., and, Babcock & Wilcox have risen to 21 on the 
' pleasantlv-unexpected increase in the interim dividend from 
6.per vent. to 7 per cent. This came as a surprise, for most 
people had assumed that companies of this class were not 
likely to do more than maintain their previous rates. Other 
manufacturing shares are steady. There has been a little 
buving of General Electrics, raising the price to 96s. 3d.. and 
Siemens at 24s; 6d. have regained their last week's decline. 

Amongst cable shares, Westerns have risen to 15, and so 
stand higher than the other three partners in the quartette, 
which comprises Eastern Extensions, Eastern Telegraph 
ordinary, and Globe ordinary. "The principal feature in this 
market is the recovery in Marconis, the shares having risen 
to QF en -specnlative purchases. For some time past the 
market has been in disfavour owing to the Government action 
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with regard to the wireless chain which it is sought to set up. 
There was a rumour current lately to the effect that Mr. 
Godfrey Isaacs might sever his connection with the Marconi 
Company, but for this there appears to -be no foundation. 
Marconi Marines have recovered with. the parent shares,. and 
are now s.. but Canadians hang fire, remaining at 9m 6d. 
Chadburn's Telegraph ordinary are lower at 178. 6d., and the 
preference have eased off, to 16s. 3d. Ee, odit ues PE 
Mexicans are moving ainlessly, the 5 per cent. bonds of the 
Mexico Tramways Company shedding 14, while Mexican Light 
and Power first mortgage bonds rose a similar amount. 
Anglo-Argentine 5 per cent. debenture stock has put on a 
couple of points to 594, and British Columbia Electric pre- 
ferred and deferred stocks added a further 2 apiece to ‘their 
previous week's rises of 3. The company’s traffics are good, 
and encourage the idea that an increase may be made in the 
34 per cent., free of tax, dividends last declared on the pre- 
ferred.and deferred stocks. © as. 
Rubber shares stiffened a trifle, om the expectation that the 
industry will. benefit from the coming into force next Monday 
of the curtailment palicy, under which, 70. per. cent, of -the 
British producers have agreed to a reduction of 25 per cent. . 
in their normal output of rubber. The price of raw rubber, 
however, shows little indication at present of improvement. 
Amongst armament shares, Armstrongs and Vickers have re- 
covered sharply, and from their recent low levels of 20s;, have - 
both mounted to 93s. An interesting issue this week is that 
of three million pounds 8 per cent. seven-year notes at 963 by 
the Explosives Trades, Ltd., the sécurity of which renders the 
offer attractive. Dallar stocks are. disposed to --yield 
ground, on the American exchange movements. Havana 
Electric Railway 5 per cent. bonds at 100 are 71 points lower, 
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and otliers of the same class are mostly lower. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Hong ELECTRICITY COMPANIES. 


Dividend. Price 
— — Ost. 95, vield 
1918. 1919. 1920. Rise or fall. p.c. 

Brompton Ordinary. „„ B 11 6 — 3 410 0 0 

Charing Cross Ordinary .- 4 7 8} - 10 15 6 

do. do. do. 44Pref...- €&à 4o 21 = 88 8 

Chelsea. , 8 4 293 . =} 7 5.6 

City of London 3 16 it? E 8 13 10 
do. do. 6percent. Pret. ;, 6 $- 196 — " ^ 619 2 
County of London >. e 7 8 UC - 19.11 0 - 

do. 40. 6 percent. Pref. 6 € 8l: — -TTB 

Kensington Ordinary oo 7 6 7 8 - 9 8:6 

London Electric  .. 2 „„ NI! 2 1 — 2 7 10 0 

do. do. 6 per cent. Pre... 3 86. [| ee 10 0 
Metropolitan. (5. 94. cae 0. 0 8 — . 1.8 8 
do. 4} per cent. Pref. cf . d 4 23 . — „„ BUO, 

St. Jam vs and Pall Mall. q I 12 6 — 7 14 8 

South London 46 2 Lo æ., -9 13 0 
South M t ropolitan Pref, eo ee ? 7 . 2 I 8 = l 8 1 8 ; 
. B 10 5 — 10 0 80. 


Westminster Ording 
SE T. ERE Trizenarks AND TELEPHONES. 


Anglo-Am. Tel. Pref, ee oe 6 6 77a — 7 14 10 
do. Det. ee ee ie ds , 1g 17%. ^ umso im 8.15 10 
Chile Te one se oo eo 6 Be — — eg 9 1 : 
Cuba Sub. 0 ve ee e? 3 7 t — $ I0 16 4 
E stom Bxrtension er „ ee ` B 10 14 —_ — ` e$ 18 7 
Eastern Tel, Ord. - eo ~ 08 “ee 8 $ 10 1476 — ` 96 15 7 
Gl we Tel. and T. Ord. ee ee 8 10 — 36 16 9 
do do Pre * . ee oe 6 1 6 ^ -D — ^ = 7 1 2 
5 Tol. ee ee n 5 2 f — F : 8 
na." uropean eo, 426 . ee — A 
Marooni ee oe ee eo 26 96 91 4 ie n 8 18 10 
Oriental 3 Ord. .. . 10 13 28 — MM 4 
United R. Plate Tel, eo ee B 8 6h — é *$ 10. 8 
West India and Panama ee 2» T Nu +a — Nia 
Western Telegraph. ° ee oe 10 15 + i *6 13. 4 


Home RAILS. 


OLMOHORaANVANAANBDDOR 


Central London Ord. Assented... 4 4 20 — 940 
Metropolitan ‘ee ee ee ee | 1 . 90 aum | 6 B 5 
a do. P rs ee ee Nil "9 -— . 2 m 

Underaroun ectilo Ordinary.. + 
do. do. as A " ee Nil 7,6 td. wn 
, do, do., Inoome.. 6 4 705 12 
. , Forsign Trams, &c. . 8 o - 
An1ilo-Arg. Trame First Pref, .. Nil 8 == 9 3 4 
do. : do. and Pref, e». . Nil s: NÅ "h 21 — - ` MH : 
do. ^ do. 5 Deb. ee 6 6 594. +2 880. 
Brazil Tractions ee ee ee Nil Nil 44 — m 
Bombay Electric Pref,  .. oe 6 6 194 - P d 6 0 
British Columbia leo. Riy. Pfoe. 8 5 51 — 6 3 
0. do. errred 4 6 65 42 6 7 8 
do. do. Deferred N 8 b: 72 26 7 8 
do. do. Deb. ee G th „ 1 x ^ ME r 7 19 .8 
Mexico Trama 6 percent. Bonds., M 42 = 1b ` Nu 
do. 8 per cent, Bonds.. Nü Nü - B3 — mm C 
Mexican Light oo ee Nil Wi 15 — NU 
O0. f. oe ee Nu u 815 — LI 
ee ee An Nil 3 e 61 +13 NI 
MANUFACTURING COMPANIES, N 
Baboook &. WIIl on. W i n + *8 16 
British Aluminium Ord. % vo 10 10 1 E + „ 10 0 
Rritish Insulated Ord. ee oe 183 15 d - ta 9 4 
Callenders 6 ee ee oe ee r^ . 165 E 1870 „ oo A B. 

, oo eo ee - . l 18 
Oastner- Kellner [EJ ee ee 20 17 8 -— 9 18 
Orompton Ord. 0 0 ow ee 10 10 ` 17/6 — 11 8 

B " A " ee 10 10 18/- - M- f 11 10 

do. do. 8 per ont. Deb. .. 3 154 — 6 12 

o ion . 10 10 18/8 — 10 10 

Gen. Bleo, Pref, 0 0 ce 0 0 68 18/6 ea 7 0 
do. © os eo cf IO 10 1557 19d. 1 13 
Baaler d ee ee ee ee 45 14 ^ =; 3 4 
0. eo .,99- oo ee I -— ^ 7 4 
India Rubber. e ee ee ee 10 10 1 a 5 11 ^ `R 8 
Met.-Vickers Pref, .. oe ee — 8 2h má ol " 6 
Biemens Ord... es. c >œ 10 10 94 6 +6d, 8 4 
Telegraph Con. e* oe . 20 2 20 - 0 0 


* Dividends paid free of Income Tax. 
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POWER FACTOR. 


By C, TURNBULL, M.LE.E. 


Tug’ discussions on my articles on power factor have 
been interesting and stimulating. I have reason to 
believe that something will come out of them, and that 
commercial interest in the subject will be increased. 
Power companies are wakening up to the commercial 
meaning of low power factor, and in the future we shall 
see a great deal more interest taken in the subject than 
has been in the past. 

My personal belief is that the way to deal with low 
power factor current is to meter the wattful and the 
wattless components separately, and to make a charge 
to suit each case. This, of course, only applies to large 
consumers, say, to people paying something of the order 
of £500 or £1,000 per annum and upwards. 

Messrs. Harvey and Dorey appear to have a dislike to 
the mechanical analogy. They are not alone in this 
dislike, but the fact remains that some of our greatest 
authorities, such as Clerk Maxwell, and Kelvin, made 
ample use of the mechanical analogy, and they knew 
something about theory also. 

To come to the question of what wattless currents 
really are, Mr. C. H. Harvey, B. Se. (London), writes:“ 

* Mr. Turnbull states that at one part of the cycle cur- 
rent comes from the generator and at another part it re- 
ceives current as a motor. This“ wattless current 
i3 there all the time, a varying portion of the measured 
current at times in the cycle, and an opposing current pre- 
venting a portion being measured at other times, but always 
there, as an alternating current, never taking power from 
the generator (it causes heat losses in the copper and iron, 
hut this only adds a small percentage to the power current, 


and is measured as power to. the regret of the consumer), 
and never giving power back.“ . 
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After reading this statement of Mr. Harvey’s, I 
turned up Silvanus P. Thompson’s ‘‘ Polyphase Electric 
Currents." The following extract from Thompson’s 
hook will serve to show the difference between his ideas 
and those of Mr. Harvey (see fig. 1). 

During the partial periods II and IV, when there is 
agreement in sign, the machine is in the condition of being 
a generator, and will require to be driven, the currents in 
the armature setting up a counter torque. But during the 
other partial periods I and III, when there is opposition in 
sign, the machine is in the condition of being a motor, and 
will tend to drive itself, the torque helping it on.“ 

. Mr. Harvey and Dr. Thompson differ, and I propose 
to assume that Thompson is right. 

If Mr. Harvey will read carefully Dr. Drysdale's 
book on alternating current with its wealth of mechani- 
cal analogies, he will get a new light on the whole sub- 
ject of alternating current. 

It may help to make the subject clearer if we 
depart from the ordinary method of representing 
currents by means of curves having a base line of time. 
and make use of a base line representing space. This 
will give us an accurate comparison with the indicator 
diagram of a steam engine. 

In fig. 2 let the conductor o move to and fro with a 
harmonie motion along the line 4 B, in a magnetic field, 


In view of Mr. Harvey's letter in the ELECTRICAL, 
Review of October 8th, in which he withdrew part of his 
criticism, the author had thought of cancelling this refer- 
ence; he has, however, let it stand because it probably 
represents the view of other readers. 


the conductor being at right angles to the paper, so 
that we see the end only. Let it slide on bars which 
serve as contacts to our instruments. Then a voltage 
will be generated along the conductor, and (with a 
suitable scale) the voltage curve will be represented by a 
circle, as shown. If we draw off current through a 
plain resistance the current curve will be a circle, or an 
ellipse, according to the amount flowing. Let it be 
represented by the ellipse as shown in the figure. The 
ampere diagram is thus something like that given by 
a reciprocating engine. 7 

Now let us draw off the current through a resistance 
and inductance in series. The effect, per fig. 3, will 
be that when the conductor gets to B, the current will 
continue to flow under its momentum, and will, in fact, 
flow against the voltage when the conductór is returning. 
In the diagram it does not cease to flow until the con- 
ductor has returned to the point c, after which it re- 
verses and flows with the voltage. When the conductor 
reaches A, the current also continues to flow in the same 
direction, and does not reverse until the conductor 
reaches D on the return journey. 

When the current is flowing against the voltage, the 
conductor is being motored instead of driven, as ex- 
plained by Dr. S. P. Thompson. 

Let us now consider the engine diagram. We take 
that of an oil engine, as it has large compression, which 
suits our purpose when we want to talk about out-of- 
phase currents. It is shaped somewhat as shown in 
fig. 4, and we get something which corresponds very 
closely to the electrical diagram. When the piston 


FIG. 3. Fia. 4. 

moves from 4 to B the coinpressed gases do work on it, 
but on the return stroke the piston does work by com- 
pressing the gases, the effect being similar to out-of- 
phase currents. | 

Where is the wattless component in these two cases? 
It is represented by the part hatched in each diagram. 
Probably people do not often think that a reciprocating 
engine diagram does show a wattless component, but it 
is there plain enough, when one looks for it. The effect, 
in the case of the electric generator and the reciprocat- 
ing engine, is precisely similar. In each case one gets 
no loss shown on the indicator diagrams. Yet in each 
case we require bigger plant where there is a wattless 
component; the engine requires a bigger cylinder, and 
the generator requires heavier conductors. | 

Likewise the wattless component brings about a real 
loss in each case. In the engine there is leakage, and 
increased friction over what would take place if one 
could run without compression, while in the generator 
there is inevitable loss owing to the larger current flow- 
ing in it and in the mains. 

If we seal up the engine cylinder altogether, and drive 
it by an outside source of power, at the same time leav- 
ing sufficient clearance at the cylinder end to keep the 
pressure within reason, we get a diagram something 
like fig. 5. This diagram is wattless, that ix, there is 
as much power (or nearly as much) given on the motor 
stroke as is absorbed by the compression stroke. Let it 
be noted that although the diagram is wattless, the 
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stresses on the engine are quite as great as if it were 


doing work all the time. - Likewise, although the dia- 
gram is wattless, power is required to drive the engine,- 


to make up for friction losses. We assume a flywheel so 
large that the engine runs steadily requiring a practi- 
cally steady power to drive it. 

If the periodicity were reduced to one per two minutes 
we would see low P.F. in quite a different form. With 
the generator running on nearly wattless load, we would 
see that it was running on load for one minute, while 
during the next minute the current would be surging 
back and motoring the generator. It would in fact be 
necessary to put some kind of brake on it to prevent it 
from running away. 

We are now in a position to see what is the function 
of a wattless meter. Current at low P.F. may be 
analysed into wattful and wattless current, just as the 
steam engine diagram may be analysed into the working 
part and the compression part. It is possible to get 
meters so arranged that one wifi meter only the wattful 
component, while the other will meter the wattless com- 
ponent. At first sight it might seem ridiculous to state 
that a wattless meter showed 100.000 units, but this 
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really means that the consumer has taken 100,000 units 
froin the mains and has put them back again as current. 
He is like the banker’s client who pays in £100,000 
and draws it out again for expenses, a very usual busi- 
ness with banking accounts, as Mr. Dorey should know! 
It might seem that the two transactions balance each 
other, but they do not. The banker has to provide a 
staff of clerks, &c., to deal with the money. Similarly 
there is not a true balance with the electricity suppliers. 
They have to supply mains and plant to deal with the 
extra current which is required owing to the low P.F. 
The banker charges for his services on the turnover, 
and similarly electricity suppliers may reasonably make 
a charge on their turnover, as shown by the wattless 
component meter. This system seems to be the most 
equitable possible. The consumer can either pay for 
his wattless units, or he can improve his plant to use 
less of them. 

Before the method can be put into full operation, 
it will doubtless be found necessary to explain the why 
and wherefore of it all to hard-headed business men. 
The northern ones, at any rate, like to know what they 
are paying for! For this purpose the banker's analogy 
may be found useful. The day may come when Messrs. 
Harvey and Dorey will both be glad to make use of it! 


Electricity in Hamburg.—The working of the Hamburg 
electricity works in which the State of Hamburg holds a large 
financial interest has resulted in net profits of 10,122,000 marks 
in 1919-20, as compared with 4,136,000 marks in the preceding 
year, and the dividend on the ordinary shares is at the rate 
of 84 per cent., as against 5 per cent. in 1918-19. The better 
results are attributed to improvements made in the plant which 
have permitted of the realisation of economies, particularly in 
the consumption of fuel. On the other hand, the Hamburg 
Elevated Railway, which is also a jointly owned undertaking, 
is unable to earn sufficient to defray the working expenses, 
and the sum of 3,000,000 marks has to be provided quarterly 
out of State funds to pay bonuses to the employés. It is 
thought that the railway will soon have to be transferred 
entirely to the State, which has guaranteed the dividend on 
the old shares, unless the income can be raised so as to meet 
the current working expenses. 


THE REGAN TRAIN CONTROL SYSTEM. 


EXPERIENCE has shown conclusively that an intelligent mind 


- and a skilful hand must at all times be used in operating and 


controlling a high-speed train. The mind, however, is 

to lapses or distractions; the human mind functions at times 
somewhat independently of the being whom it controls; at 
times somewhat mechanically. The quick and accurate 
functioning of the human mind should not, therefore, be 
depended upon, as a last resort, where human life is at stake. 
In this connection it is interesting to recall that in reporting 
on recent railway accidents in this country Ministry of Trans- 
port inspectors have pointed out the desirability of the early 
introduction of automatic train control on British railway 
systems. 

The necessity for automatic train control must be apparent 
because of the fact that even where automatic block signals 
are installed there is no absolute protection. An automatic 
signal is connected to the train behind which it stands; but 
there is no tangible connection between the signal and the 
approaching train, and thus a dangerous gap remains un- 
spanned. Automatic train control is designed to bridge this 
gap; by its use conditions ahead actually control the approach 
of the train behind. Automatic train control is particularly 
essential to safe and economical operation where, as in the 
lowlands of England, at times dense fogs prevail. With trains 
properly equipped with the Regan " automatic train control 
devices, including cab signals high speed can be safely 
maintained and the fogmen and special flagmen ordinarily 
used to safeguard traffic may be assigned to other duties. 

On September 30th last, preliminary demonstrations loffi- 
cial tests are to follow later) were carried out on the Great 
Eastern Railway Co.'s system between Grange Hill and Fair- 
lop, Essex, in the presence of officials of the Ministry of 


Transport, railway engineers, and other interested personali- 


\ 


ties, with the ‘‘ Regan " Safety Devices Co.’s automatic train- 
control system, which we describe hereunder. Before going 
further, however, it might be well to point out that the above- 
named company should not be confused with the American 
organisation of a similar title. An entirely new company is 
being formed in this country, and the Regan devices are 
to be manufactured in England. 

The control system consists of two elements; one comprising 
the locomotive equipment, and the other, apparatus located 
on the roadside. The former equipment consists essentially 
of a speed circuit controller, an electro-pneumatic valve, a 
shoe mechanism, relay, storage battery, release key, and the 
necessary conduits and wiring for the electric circuits; also 
visual or audible cab signals when desired. Fig. 1 shows the 
arrangement of the various parts as installed on the G.E.R. 
locomotive for the above-mentioned tests. The roadside equip- 
ment consists of a ramp and the necessary connections, illus- 
trated in fig. 2. 

The locomotive equipment is so arranged and interconnected 
as to cause the shoe stem to pick up an indication from the 
roadside apparatus of the proper characteristic to actuate the 
relay to one of three positions, namely, full proceed,“ 
'" caution," or stop.“ As the shoe rides up the inclined 
surface of the ramp it moves the electric circuit. controller to 
disconnect the storage battery, at the same time connecting 
the ramp circuit which remains connected during the travel 
of the shoe over the horizontal surface of the ramp. As the 
shoe rides down the inclined surface at the leaving end of the 
ramp the storage battery is again connected and the 
roadway circuit cut off. When a ful proceed or 
caution indication is received, the storage battery 
thereafter supplies the indication so received, until the 
characteristic of the current is changed to actuate the relay 
to the other position, or to stop the train as the case may be; 
excepting that the storage battery is cut off from the circuit 
and energy from the roadside apparatus is substituted at each 
signal or ramp location momentarily, thus checking the in- 
tegrity of the roadside and locomotive equipment. When 
the locomotive equipment is actuated to the full proceed 
position, the storage battery supplies energy, through a circuit 
controller directly connected to the stem of the shoe mech- 
anism, and to the magnet of the electro-pneumatic valve; 
thus actuating the valve so that it closes the brakepipe vent 
and opens the reservoir supply to the engineman's brake valve. 
While in the full proceed position the speed circuit controller 
is cut out from the circuit entirely. 

When the character of the current is changed by the foad- 
way apparatus and the locomotive equipment is actuated to 
the caution position the circuit is as above described, except- 
ing that the speed circuit controller is automatically connected 
into the circuit. If a train exceeds the predetermined speed 
for which the speed circuit controller is adjusted it operates 
to de-energise the electro-pneumatic valve, thus opening the 
brake pipe vent and causing a service application of the brakes, 
at the same time closing the reservoir supply to prevent the 
brakes being released by the engineman’s brake valve. When 
the speed has been reduced to the point at which the con- 
troller is set it operates to close the electric circuit, thus again 
energising the magnet of the electro-pneumatic valve, closing 
the brake pipe vent and restoring the reservoir pressure to 
release the brakes. 

Having received a caution indication the speed is automa- 
tically restricted throughout the caution block, the brakeg 
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applying automatically whenever the train exceeds the pre- 
determined speed and releasing automatically whenever the 
speed is reduced- to the proper point. A stop indication is 
received whenever the shoe contacts with a ramp which is de- 
energised. Under such a condition the locomotive circuit is 
opened, thus operating the electro-pneumatic valve to vent 
the brakepipe, and causing an application of the brakes, at 
the same time closing the reservoir supply to prevent release 
of the brakes at the engineman's brake valve, as described 
for operation under a caution indication. 

In the operation of this system an application of the brakes 
is made by the automatic control apparatus when any of the 
following conditions exist: (a) When a train passes a signal 
in the caution position, or a ramp carrying the caution charac- 
teristic, at excessive speed; (b) whenever a train exceeds the 
predetermined speed while running in a caution block or over 
limited speed territory; (c) at a stop signal or de-energised 
ramp. 

When an automatic application of the brakes is made by 
the control system, it may be released, with the device in ser- 
vice, only by one of three methods: (1) By automatic release 
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Fic. 3.—SPRED-CONTROL MECHANISM. 


as in caution or limited speed territory when the speed is 
below that for which the speed controller is set. (2) By 
automatic release as when passing over caution or limited 
speed territory to a clear block, or to unlimited speed territory. 
(3) By operating the release switch to pass a stop signal or a 
de-energised ramp. 

In order to proceed, after having been brought to an auto- 
matic stop, or to pass a stop indication, it is necessary for 
the engineman to operate a release switch provided for that 
purpose. The train may then proceed, but only under auto- 
matic speed control, until the next ramp location is en- 
countered when, if the block be clear, unlimited speed will 
be restored. 

Ordinarily the system is so installed that no part of the 
automatic control equipment is located in the engine cab, its 
operation being entirely independent of the engineman. It 
does not in any way interfere with the control or operation 
of the train by the engineman so long as he obeys signal 
indications and operates the train safely when closing in upon 
an obstruction, as a preceding train. It operates, however, 
promptly when the engineman fails. 

The speed-control mechanism is housed in a dust and water- 


Fic. 4.—SHor MECHANISM. 


proof case, and is attached to the locomotive as shown in 
fig. 3. It consists essentially of two parts, one of which 
revolves with the axle to which it is connected; the other 
part being arranged for connection with the locomotive circuit 
by means of a substantial flexible conduit. 

The speed controller is of the centrifugal type, the governor 
being rigidly bolted to the end of the axle. As the wheel 
revolves the centrifugal governor operates a circuit controlling 
device which is adjusted to any predetermined speed. Con- 
nection to the circuit is made by means of fixed contact 
springs and binding posts properly insulated. 

The shoe mechanism, fig. 4, 1s mounted upon the tender or 
locomotive. It consists of a shoe stem, cylinder, and a circuit 
controller. The latter is attached directly to the shoe 
stem, which in its travel over the ramp moves a sufficient 
distance to provide ample movement for selecting between 
the locomotive and the roadway energy. The shoe stem is 
held in position for contact with, the ramp by means of the 
cylinder into which the upper part of the shoe stem is fitted, 
the cylinder being directly connected to the brake pipe, £o 
that the shoe stem is held in the down position under pres- 
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Iria. 5.-- ELECTRO-PNEUMATIC BRAKE VALVE. 


sure. When the shoe contacts with the ramp constant pressure 
is available throughout the movement, the brake pipe acting 
as a reservoir to receive the volume of air displaced from the 
cylinder and to restore the shoe stem to its normal position. 
The latter is also directly connected with the brake pipe, 
being drilled almost throughout its length to ensure a service 
application of the brakes in case from any cause it should be 
broken off in service. A bolt lock is provided for fastening 
the shoe stem in the up position in case it is desired to operate 
the locomotive fitted with the control equipment outside of 
train control territory. When the stem is so secured the 
locomotive circuit is de-energised, thus conserving energy 
from the storage battery. 

The electro-pneumatic reservoir and brake valve device is 
connected directly to the reservoir supply line, it is also pro- 
vided with a connection to the brake pipe, fig. 5. When the 
magnet is energised that part of the valve controlling the brake 
pipe vent is closed, and the us controlling the main reservoir 
pressure is open, so that the engineman has full and un- 
restricted control of the train brakes. When an automatic 
application is made the magnet is de-energised, the brake 
pipe vented so as to provide a service application, and the 
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reservoir supply closed, so that the brakes cannot be released 
from the engineman’s brake valve. 

The roadside apparatus consists of a ramp, fig. 2, a battery, 
relay, and the necessary wiring for connecting the ramp with 
the signal system, or with the track circuits, or both as the 
case may be. The ramp is built up of angle iron with a 
copper insert; it is mounted upon cast-iron supports bolted 
to standard sleepers, being separated from the latter supports 
by a suitable block or wood stringer. It is made with an 
incline at each end to ensure proper movement of the shoe 
mechanism. A standard signal battery, of 10 volts, will pro- 
vide ample current for proper operation of the roadside 
apparatus. The Regan control may be adapted to any 
existing signal system; where automatic block signals are in- 
stalled, the control circuit for the signal system may also be 
used for the train control system. 

From the description above given it is apparent that the 
Regan apparatus embraces a comprehensive system of 
automatic train control which, when properly installed, will 
in fact space trains and prevent collisions. The security to be 
obtained by its positive speed control will, we trust, recom- 
mend the system to favourable consideration. 


THE CLASSIFICATION OF ENGINEERS. 


AN important report has been submitted to the United States 


Engineering Council by the Committee on Classification and . 


'ompensation of Engineers, in which it is stated to be the 
intention of the committee to undertake a vigorous campaign 
for the purpose of securing recognition of the classification 
of various positions. The committee hopes that it will receive 
the earnest backing of-engineers throughout the country in 
making the classification effective. Its immediate aim is to 
secure for competent engineers such status and ''compensa- 
tion ” or, as we should say, salary, as will enable the engineer- 
ing profession to '' attract and retain men of proper calibre 
to assume responsibilities successfully.'' 

A Congressional Joint Commission has been investigating 
the same subject, and has presented a report to Congress, in 
which it is observed that the salary and wage rates for posi- 
tions involving like duties and responsibilities, and calling 
for the same qualifications, show wide variations, and that the 
Government has no standards to guide it, with the result 
that serious discontent obtains, and.the national service has 
become unattractive to technical men; waste of money, in- 
justice to individuals, and ineflicieney in. administration. are 
the outcome. Remedial measures are proposed, and are set 
out at some length in the American Machinist, together with 
the systems of classification proposed by the Commission and 
by Engineering Council respectively. That of the latter, in the 
case of civil engineering, as an example, embraces the follow- 
ing grades: Chief engineer, engineer, senior assistant engineer, 
assistant engineer, Junior assistant engineer, senior aid (ottice) 
senior aid (field), aid (o. and f.), junior aid (o. and f.). 

The aid grades range from the rank of tracer and junior 
draughtsman (without previous experience) up to that of super- 
vising draughtsman with five years’ experience or college 
training. ‘The “ professional service grades " begin with the 
junior assistant engineer, who must have passed through a 
standard course of instruction and secured a professional degree 
without experience, or must have otherwise acquired a know- 
ledge of engineering science, together with experience (four 
years’ training); liis duties are to take charge of surveying or 
construction parties, to design details from sketches, &c., 
under supervision. The ‘ assistant engineer“ is responsible 
for a minor subdivision of an organisation, may take charge 
of field work, &c., and must have spent two years as junior 
assistant or the equivalent, and possess a professional degree, 
or, in its absence, four years’ additional experience. A 
senior assistant engineer " must have had executive charge 
of work for five years (three of which as assistant engineer, 
one in responsible post); engineer eight vears (three vears 
as senior assistant, three years in responsible charge); chief 
engineer " 12 years (four years as engineer, five vears in 
responsible charge). Particulars of the proposed salaries for 
these posts are given, the lowest (junior aid) being $1,050-1,560, 
average $1,240 (say 4250), and the highest $5.100, sav, £1,600. 

The salaries proposed bv the Commission are in general lower 
than those of the committee, by 25 or 30 per cent. 

These are praiseworthy attempts to arrive at a satisfactory 
classification of engineers. While the example detailed re- 
lates to civil engineering, the systein is applied to 23 branches 
of engineering, one of which, of course, is electrical. 

Conditions ditter considerably between the United States 
and this country, but the need for classification is common 
to both ; the schedules of the Joint Industrial Board tor Elec- 
tricity Supply constitute our nearest parallel to the Engineer- 
ing Council's code, but are of restricted application. When 
we get an Engineering Council of our own, as we Lope to do, 
1 done by the American body will be very helpful 

o it. 


THE RUSSIAN ELECTRICAL INDUSTRY 
DURING AND AFTER THE WAR 


FAVOURABLE PROSPECTS FOR FOREIGN MANUFACTURERS. 


As is well known, the electrical manufacturing industry in 
Russia prior to the war had not reached the stage of being 
independent of other countries, but had largely to rely upon 
firms in Germany, which had also established branch works in 
Russia, or were otherwise represented in that country. On 
the other hand, the competition offered by other countries in 
the Russian market was insignificant, and even the non- 
German financial groups which obtained concessions for 
power stations and tramways are said to have carried them 
out mainly with the participation of German firms. Under 
these circumstances it is of particular interest to hear what a 
German has to say concerning the electrical industry in 
Russia during the past five years, as is related by Herr N. O. 
Lifschitz in a recent issue of the Berlin E.T.Z. Although not 
specifically mentioned, it would appear that the author was 
one of the Germans who remained in Russia during the war; 
his statements are summarised below :— 
The outbreak of the war naturally led to 
Machinery from the suspension of business relations with 
other Countries. Germany. As the Russian manufacturing 
works produced mainly articles which 
could be more favourably made in the country owing 
to the Customs tariff, but very few products of bulk output 
(installation materials, measuring instruments, cut-outs, &c.), 
us well as machines and apparatus of complicated construc- 
tion, it was necessary at once to seek markets for obtaining 
substitutes for the deliveries which were no longer available 
from Germany. The Russian firms sent representatives to 
other countries for this purpose, and although machinery and 
plant were procurable early in the war, as a result of the 
existence of large stocks, the conditions in this respect under- 
went a change as the belligerent nations themselves re- 
quired the materials for war work. A further difficulty 
arose from the fact that the German practice introduced in 
Russia differs from that in use in other countries, so that 
it was first necessary for the latter to adapt their manufac- 
tures to the Russian standards, which are identical with 
those of the Verein Deutscher Elektrotechniker, of Berlin. 
Sweden and Denmark first came into consideration for de- 
liveries. It was impossible, however, for the Swedish firms 
fully to meet the great demand; and then the transport 
which was characteristic during the war of manufactures from 
hostile countries, via neutral countries, to Russia, was com- 
menced. It was thus actually possible to receive German 
machinery in Russia during the war, and at first of the same 
types as in 1914, until the deliveries became difficult, owing 
to high duties, the more uncertain transport possibilities, and 
the gradual substitution by Germany of iron for copper. 
Holland also participated in the business to some extent, 
together with Japan, although the latter’s plant was not 
good, and Japan, therefore, had to restrict her exports to 
those of lamps, conductors, and installation materials. The 
alterations in the standards for machinery and apparatus 
which were made in Russia in 1917 were not of much advan- 
tage to Japan, whose deliveries, except lamps and conducting 
materials, were limited solely to Siberia. 
The participation of France was limited 


Orders for to the supply of some instruments of pre- 
America and cision, apparatus, and special machines, 
England. and that of Switzerland to meters and some 


machines and turbines, which in certain 
cases were on the way to their destination for a period of two 
vears or even longer. Nevertheless it was soon perceived that 


the only sources could be the United States and England, to 


some-extent, because the latter was largely occupied on her own 
requirements. As a consequence, the Russian A. E. G. entered 
into relations with the General Electric Co., of Schenectady, 
the Siemens-Schuckert Works with Siemens Brothers, and the 
Dynamo Co. with the Westinghouse Co. At first the con- 
nections took the form of simple purchasing transactions, and 
were limited to orders for quick delivery; but the Russian 
industry was too much accustomed to German products to 
break off for ever and introduce new types. In the middle 
of 1915 the conclusion was reached that the war would not 
soon be over, and as a consequence a beginning was made 
with the placing of orders for large machines for remote 
delivery. In the meantime the works in America and England 
became crowded with orders, 80 that the time for delivery had 
to be extended, and not seldom reached from 12 to 18 months. 
The first noteworthy deliveries from these countries onlv 
arrived towards the end of 1916, and as the Russians thereby 
got to understand American and English types for the first 
time, business became brisk, and the value of the orders 
placed in England and America amounted to 925.000.000 or 
30. 000,090 Imperial roubles at the end of 1917, although these 
Were only partly. executed, as the revolution took place in 
the meantime. 

The author proceeds to state that many of the machines and 
apparatus which reached Russia were held up at the ports 
of Archangel, Vladivostock, and  Alexaudrowsk, as the 
railways were unable to transport to the interior the immense 
quantity of goods which had accumulated at the ports, and 
millions of hundredweights of goods remaim there to-day. At 
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the most, from 20 to 30 per cent. of the machinery and ap- 
paratus ordered reached the interior before the blockade was 
declared, and a still smaller percentage had been set in opera- 
tion. What was placed in service proved to be of excellent 
quality, the American and English machines being liberally 
dimensioned; the measuring instruments and apparatus were 
very heavy, and soundly constructed, and the prices were 
consequently excessively higher than those of German manu- 
factures, and the freight and duty were likewise consider- 
ably greater. The sequestration of the undertakings of the 
German firms which took place in 1915-16 exercised but little 
influence on the general situation of business, especially as 
it was not carried out thoroughly. : 
Coming to consider the question of 

Manufacturing manufacturing in Russia in order not to 

in Russia. be entirely dependent upon imports, the 

author remarks that soon after the out- 
break of the war the absolute necessity for extending the 
existing works or the erection of new establishments was 
recognised. Great difficulties, however, were experienced in 
this direction, as the large Russian works were too much 
dependent upon the German works in a technical respect, 
and had neither material nor sufficient technical staff avail- 
able for new types, schemes, &c. Nevertheless, the best 
possible was accomplished. Already in 1915 one of the most 
important works—that of the A.E.G. at Riga—had to be 
removed, together with thousands of tons of raw materials, 
machine tools, &c., and thousands of workmen and officials, 
to Kharkoff, where a large new works was erected, capable 
of competing with foreign firms. This works will prob- 
ably play a great part in Russian industry in the future, as 
it is situated in the centre of the coal and iron and steel in- 
dustries, and is equipped for the production of very large 
machines. In addition, the works of the Volta Co. had to be 
removed from Reval; Siemens & Halske, and the Siemens- 
Schuckert Companies extended their establishments, and 
erected new works, as also did the Dynamo Co.; whilst the 
Swedish Allmänna Co. started a works in Russia. Besides 
these large works, quite a number of small works were 
erected, although they were not very successful owing to the 
lack of technical staff and materials. 

The production of installation materials was begun at the 
instance of the Electrotechnical Department of the War In- 
dustry Committee, and this branch was continued by the 
management of the Electrotechnical Department of the 
Superior Council, which is identical with the department 
just mentioned. Moreover, a number of lamp factories was 
established, although they were only partly successful, and 
only two of them were able to produce in 1917-18 at a rate 
of 500,000 lamps per annum. It is probable that these 
factories will disappear on the resumption of commerce with 
other countries, but it is assumed that one of the principal 
companies will start a large factory as soon as conditions 
become normal. 


The Future 
Outlook. 


As to the future prospects which will 
result from the resumption of trading re- 
lations with Russia, the author states that 
one thing is certain—that it will scarcely 
be possible for all the electrical firms combined, both those 
in allied countries and those in former enemy countries, to 
meet the requirements of Russia in electrical machinery and 
apparatus during the next 15 years, owing to the depreciated 
condition of the existing plant and the lack of lamps, installa- 
tion materials, tramcars, train lighting sets, &c. 

The dispatch of engineers and technicians to Russia, in the 
opinion of the author, is of equal importance to that of 
the supply of plant to that country. The German engineers 
employed in most works were expelled at the beginning of 
the war; many of the Russian engineers were killed; and the 
American and English engineers who gained a good reputation 
for carrying out satisfactory work during the war, and who 
gained the sympathy of the Russian works' staffs, had to 
leave the country two years ago. It is, however, considered 
that as English is but little known in Russia, and German 
fairly well known, those engineers who proceed to the country 
and have a mastery of German will, therefore, be able to 
get along very well with the Russian officials and workmen. 

As in the case of other branches of in- 

The Nationalised dustry, so also have the electrical com- 
Industries. panies and firms been nationalised. The 
author states that in connection with the 

Superior Council at Moscow, & department for electrical en- 
gineering is being formed, and is administered bv the 
managemeft, as previously mentioned. of the Electrotechnical 
Department of the War Industry Committee, and several 
engineers on the latter belong to the department. The com- 
panies, as for instance the A.E.G.. Siemens, &c., onlv figure 
as sections (groups). and their directors, only partly con- 
sisting of former directors, but for the most part men 
elected by the staff and workmen, can be considered as group 
leaders. The Budget for each group is prepared beforehand 
by their leaders for several months forward and placed before 
the Electrotechnical Department of the Superior Council, 
which sanctions the credits and gives instructions through the 
National Bank (State Bank). There is no question of any 
profits, as anv possibility of earning profits is precluded by the 


high wages of the staff and workmen. and the other expenses. 


The firms simply live at the cost of the National Bank, which 
has placed immense sums at their disposal. 


An Electrotechnical Department also exists at Fetrograd 
in connection with the Severoraja Komuna (Commune of 
the Northern District), for dealing with the activity of the 
electrical undertakings in that region. Moreover, a Superior 
Electrotechnical Council has been established on which are 
represented the former directors and other leading persons 
in electrical engineering who have remained in Russia. While 
the Electrotechnical Department of the Superior Council is 
occupied with economic questions, the Superior Electrotech- 
nical Council deals with affairs of a more general and technical 
nature, and particularly fixes the guiding lines for large 
schemes of the future, the standardisation of machines and 
apparatus, and similar work. 

Any mutual competition between the 


Internal firms is excluded through the undertak- 
Competition ings having been vested in the general com- 
at an End. munity by the Soviet Government, and 

| canvassing for business is, therefore, super- 
fluous. Officials and men work according to the tariff fixed 


by the Superior Council. It is indisputable that this 
method of working has not exercised a favourable influence 
in increasing the efficiency of the men, but the exclusion of 
competition has brought about an important change in the 
sense that instead of the works having stil to accommodate 
themselves to the requirements of Russian engineers who 
formerly devoted more attention to theory than to practice, 
the works now produce and supply uniform types of machines, 
which the customers have to accept. It is admitted that an 
educational effect in this direction was produced on Russian 
customers by British and American firms during the war. 
The production in the works severely suffered during the 
revolution, especially through the removal of works' plant to 
and fro, particularly in the case of the A.E.G., which is 
now known as the Russian General Electric Co. It is, how- 
ever, impossible to give any statistical data, but it can be 
definitely stated that the production is very small as compared 
with the demand. 

In conclusion, the author remarks that during the revolu- 
tion, as during the war, it was impossible to proceed with 
the establishment of large new generating stations and tram- 
ways. But this circumstance has not prevented the prepara- 
tion, as far as possible, of the most comprehensive schemes 
for the future involving expenditure amounting to milliards 
of roubles, the fate of which yet remains to be decided. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Commutator Constraction. 


Regarding the article in your '' Notes " section headed 
* Novel Commutation Construction," I beg to inform you 
that this method of constructing small commutators has 
been, and still is, now in common practice in all shops 
that specialise in motor repairs and commutator manufac- 
turing. Personally, ten years ago I constructed commu- 
tators exactly as described in your article. I am not 
criticising the article, but would like to point out for the 
benefit of your readers that there is nothing novel in this 
method of commutator construction. 

H. Ashdown. 


London. 
October 20th, 1920. 


[The note in question was quoted from our contemporary 
Power. We are glad to know that this country is ten years 
ahead of the United States.—Eps. Etec. Rev.] 


Domestic Supply Pressure and Wiring. 


I read with much interest Mr. Wordingham's article in 
the ELEcrTRICAL Review recently, in which he suggested 
cutting down domestic installation costs by allowing the 
wiring of a house to assist the cause of electric heating. 
Persons to my knowledge were much struck with the sug- 
gestion, but I doubt if anybody has been so hard hit as 
myself. As a fact, it was such a severe impact (I was 
having lunch at the time) that on reaching my office I 
found I still had my unpaid bill in my hand. | 

But the point of it all is that the scheme could be en- 
larged tremendously, as it opens up a suggested new sphere 
of action. 

No doubt everyone is aware that there are such things 
as sewers (and this reminds me of a village I know 
where they were given the option of having electric light 
or drains; of course thev chose electric light), but has the 
idea of an electrified one appealed to anybody? I must 
make mvself clearer in this. Are not some of these cable 
dycts which carrv high-tension lines nothing more than 
sewers carrying electric currents ? 

Now Mr. Wordingham had electric heating in mind. 
when he suggested heat-giving house wiring, not electric 
cooking. Pancakes could no doubt be wound round the 
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wires in question, as additional insulation, but this was 
not Mr. Wordingham’s idea. 

Since the tendency of the station engineer to-day is to 
welcome heavy cooking and heating loads between peaks, 
the suggestion alluded to, which applies to heating and 
not cooking, might very well go further than this. Why 
not increase the scope of the idea bv utilising the heat 
in the supply cables for supplying additional temperature 
for houses along those streets where the cable runs? The 
PR losses which increase with the domestic loads, in a 
small cable of suitable material, can be forced by means 
of a fan placed at the power house or feeder pillars into 
ducts leading from the ‘‘ sewers to the houses referred 
to. Houses, therefore, would not only be supplied with 
additional heat, but would be ventilated besides; a valve 
at each house could be used for heat regulation or for shut- 
ting-off if none be required. 

am only a graduate of the I. E. E. at the moment, and 
unless I can help it I hardly think 1 shall ask Mr. Word- 
ingham to propose me for transfer of membership! 


M. O. Fuller England. 
London. 
October 91st, 1990. 


With reference to the letter from Mr. Inch, which appeared 
in your issue of October Iõth, may I point out that the method 
of looping described by your correspondent as the '' American 
method " has been in cominon use in this country for many 
vears, especially with twin lead-covered cable, and was being 
used by the writer so long ago as 1896. G. C. Allingham. 


Hendon, 
October 25th, 1920. 
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, What is a Qualified Electrical Engineer ? 


4 


The phrase '' qualified electrical engineer ’’ frequently seen 
in advertisements seems somewhat ambiguous, at all events 
as compared with qualifications in other professions. Could 
you oblige with a clear definition of the difference between 
an ‘ unqualified " and a '' qualified ” electrical engineer? 

I have heard it stated that no mun can be considered 
' qualified ° unless he has (a) passed through a university 
course, and (b) become a full member of the I.E.E. Do you 
agree? 


October 18th, 1920. 


[Two essential factors enter into the training of an engincer : 
Scientific knowledge and practical experience. The former 
cannot be imparted in a workshop; the latter cannot be gained 
at college. As a fully qualified electrical engineer must possess 
both qualifications, it follows that he must have devoted some 
years to technical studies, and spent some years in practical 
work. in order to acquire them. Technical training is most 
efficiently conducted in the institutions—technical colleges 
and universities— which are specially organised for that pur- 
pose, but it can be given wherever competent instructors and 
suitable apparatus ure provided, and some large firms make 
such provision (but they are exceptional). It cannot be said, 
therefore, that a university or college course 1s indispensable. 
With regard to the I.E.E., admission to full membership of 
that institution nowadays does imply that the member is a 
fully qualified electrical engineer. in some branch of the 
profession: but it is not vet coinpulsorv to join the institution, 
so that non-membership is not evidence of want of qualifica- 
tion. 

We must. therefore, be content with the general statement 
that a fully qualified electrical. eugineer is one who has re- 
ceived an adequate scientific and technical training, no matter 
how or where, and has been engaged in industrial engineer- 
ing operations for at least three vears.—Eps. Bure. Rev.) 


Quericus. 


Delivery Dates. 


May I call your attention to a serious disease which is ap- 
parently spreading itself amongst English manufacturers and 
agents to-day? This disease renders sufferers liable, apparently, 
to adopt any ruse for capturing orders, but particularly 
that of giving good delivery dates, which, by the way orders 
are actually executed, it must have been obvious to the 
tenderers at the time of quoting, could not possibly be carried 
into effect. 

The following particulars show how flagrant this under- 
hand method has become :— 


Delivery 


Date of order. promised in Overdue. Remarks, 
October J4th, 1919.. — 1? months Not yet delivered 
December ?^!h, 1919 6 weeks 87 weeks T T 
April 27tb, 1990 15 1l |, "NET 
June 10th, 1920 " Ii: uw Delivered 

„ sth wo... D Xs TV 4 Part dclivered only 
» 2nd, 1920 l „ IT 4 Not yet delivered. 8 


Most of these particular orders were urgent, and were 
placed with the respective (nnd apparently respectable) firms 
Whose delivery dates were the best, other things being equal. 


I am well aware of the difficulties that have had to be faced 
in the engi mg trades during the past eighteen months, 
but I am-confident that some of the orders in question were 
given delivery dates not in good faith. Such praetee is 
intolerable, and the sooner it is dispensed with the better. 


/ C. Culmer Tod Res, 
A. M. I. E. E., A.M.Mech.E. 
Electricity Works, Dawlish. 

October 91st, 1920. | 


REVIEWS. 


Continuous Current Machines. By S. P. Sutra, D.Sc. Pp. 
63; figs. 10. London: Benn Bros., Ltd. Price ds. net. 


" The clearer fundamental principles ure understood the 
easier it will be to produce competitive designs." Everyone 
will agree with the ‘author in this statement. The funda- 
mental principle of the dynamo is the interaction between 
a moving conductor and a magnetic field, and to get the 
fundamental principle in its üniversal form, that is, not re- 
stricted in any way, he starts off with the investigation of 
the case of a coil moving in a pulsating field. This is the 
most complex case which arises in certain types of A.C. 
machinery, but it is not a case usually taken as a starting 
point in the ordinary text-book on dynamos. A beginner 
would certainly prefer to be inducted into the science of 
electrical engineering by easy stages, beginning with the 
movement of a one-turn coil in a stationary field, then passing 
on to a coil of several turns in one slot, then to a coil spread 
over a certain part of the armature, and finally the movement 
of such coils in a pulsating field. The author's mathematics 
are quite clear, and easily followed by a reader who has some 
knowledge of the calculus, but whether the connection 
between the formule and the process in nature which they 
represent will be grasped by a reader who has only a super- 
ficial notion of how a dynamo works (that is, a beginner) 
is another question. Obviously the author does not intend 
his book for beginners, but only for advanced students and 
practical engineers, and it would not be fair to review it 
as if it were an ordinary text-book. 

Looking at the little book from this point of view, it 
wil be found admirable. After having investigated the 
general case, the author proceeds to the simpler case of a 
stationary field and moving coil, then deals successively with 
E.M.F. induced, and armature windings for D.c. machines. 
Here he introduces vector diagrams to show how the total 
brush E.M.F. is built up from its components. His indiscrimin- 
ate use of the terms k. M. b.“ and ' pressure is a little 
disturbing. One generally means by E.M.F. something occur- 
ring within a circuit, and by pressure that which appears at 
the terminals. 

In the following sections we find the different types of 
armature winding, including the series-parallel, or so-called 
Arnold winding, a dissertation on the conversion of energy 
leading to the conception of the output coefficient, the use of 
equalising connectors, and the effect of armature reaction. 
As regards equalising connectors, the author does not enter 
into details to any great extent, but refers the reader to papers 
by Lulofs and Hawkins, who showed that the circulating 
currents between brushes of the same sign are reduced by the 
effect of armature reaction. A sentence immediately following 
is: Of course, equalising connections must not be regarded 
as In any way essential, and many machines work quite well 
without them.” It he had restricted his statement to fonr- 
pole machines he would have been nearer the truth. His 
further statement that an excessively low resistance in the 
equalising rings leads to considerable loss and heating in 
the armature winding is also open to doubt. The primary 
role of equalising rings is to relieve the brushes from circu- 
lating currents, and this is mainly uccomplished by armature 
reaction produced by some armature coils carrying more 
current than others. This certainly means some increase in 
the heat loss in the armature winding taken as a whole. 
Additional to this we have the ohmic loss in the rings. Hf 
we increase the resistance of the rings we decrease the loss 
in the winding and increase that occurring under the brushes 
(to say nothing of the less favourable conditions of commuta- 
tion) so that the use of a small section of equalising rings 
cannot be justified on the ground of avoiding loss of power, 
but only on the ground of avoiding expense. In any simple 
series, multiple series, or series-parallel winding the number 
of conductors per pole pitch cannot be precisely the same 
hetween any two poles, and therefure there must be a slight 
difference of potential between brushes of the same sign, so 
that commutation becomes more difticult as compared with 
a lap wound armature. For stationary machines series and 
Arnold winding is not much used in England. but on the 
Continent such machines are fairly common. In order to 
see what practical experience can teach us in this connection 
the author formulated eight questions dealing with various 
details as regards such windings, and sent them to six of the 
leading continental firms. All sent replies, and the author 
gives their replies on pp. 24 apd 95. The reader will find 
it useful to study them carefully. 
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The general subject of commutation is treated in the follow- 
ing pages, but not in any great detail. We are told that 
Hobart's formula for the reactance voltage is in favour with 
designers, because of its simplicity rather than its accuracy, 
but the formula itself is not given. The author rightly as- 
sumt that his readers know it. We are also told that the 

ity of the brush must be suitable for the particular 
reactance voltage calculated by formula given on p. 32, but 
how a selection out of the large number of brushes on the 
market is to be made, is not stated. l 

The second part of the book is an illustration of the modern 
and scientific method of the design of a dynamo. For this 
purpose the author selects a 350-Kw. machine; speed 200 
R.P.M.; shunt wound; brush voltage 500; armature current 
700 amperes. He starts by assuming a magnetic loading of 
an average gap induction of 6,000 lines per cm.’ and an elec- 
tric loading of 300 amperes per cm. armature circumference. 
From these figures he deduces the required D’L, and the 
output coefficient which comes to 2.9. The best number of 
poles is next determined by rough preliminary designs for 
machines of 6, 8, and 10 poles. The most promising design 
is that of an & pole machine, and this is worked out in all 
essential details. A plate showing longitudinal section and 
end view of this machine is given. Matters of practical im- 
portance are kept in view. Thus we find that in the selection 
of the winding the possibility that an armature of this size 
might at some time be required in a converter, the winding 
is so arranged that tapping points can be found providing 
exactly the same alternating voltage between any pair of 
slip rings. The space required for slot insulation 18 worked 
out (on rather liberal lines) and the iron losses are determined 
by the use of a formula for core and teeth. In this connection 
the author refers to a book (“ Papers on Design of A.c. 
Machinery ’’), of which he is part author, where on p. 368 
curves are given. On comparing these with the curves 

ublished by Miles Walker on p. 59 of his Specification and 

esign, &c.," we find that there is considerable discrepancy, 
tly due to Smith assuming the Steinmetz exponent of 
ini to hold good right up to an induction of 26,000, whereas 
Miles Walker makes allowance for the fact that the exponent 
becomes lower at high induction. On the other hand, Smith 
points out that the losses calculated by his method are only 
valid if the plates are properly treated, and that the iron 
losses may be doubled if ‘‘ no precautions are taken to reduce 
avoidable losses." In calculating temperature rise, the author 
is a little too optimistic. He uses the well-known formula 
which takes account of surface speed, but his coefficient k is 
only about 3 of what is considered a safe figure. His k is 1.8, 
whereas most designers take 3. The exact temperature rise 
of the commutator is not worked out, but the author states 
with perfect truth that in this particular case the heating will 
be small. We cannot, however, agree with him in the state- 
ment that having worked out the brush contact resistance 
loss, we need not trouble about the effect of the brüsh friction 
loss. In his case he finds the former to be 1,400 watts, the 
latter he does not work out, but on doing so it will be found 
to be something between 400 and 500 watts, and this in com- 
parison with 1,400 can hardly be considered a negligible 
quantity. On the whole, he has produced a very good design, 
as is shown by the table of efficiencies. At 2 load the efficiency 
is 0.949, and even at ł load it is 0.913. His booklet will be 
very useful to advanced students and practical engineers. 


GISBERT Karr. 


The Coolidge Tube. By H. PILON. Pp. 05; 59 figs. London: 
Baillière, Tindall & Cox. Price 7s. 6d. net. 


This little book of some 90 odd pages 1s a translation from 
the French of M. Pilon's book. It may be taken as a fairly 
adequate summary of the state of knowledge of the Coolidge 
7 about 1916. The translator has done his work moderately 
well. 

The Coolidge tube is one of the land-marks in the progress 
of radiology. But it is of even wider interest as an out- 
standing example of what may be achieved by an industrial 
research laboratory, generously equipped and directed by men 
with vigour, resource, and imagination, and unhampered by 
lack of funds. 

The history of the Coolidge bulb is bound up with that of 
the art of manufacturing and working the metal tungsten. 
Dr. Coolidge’s name is now associated with the working out 
of the details which made it possible to purify and reduce 
wolframite on a commercial scale, and subsequently to sinter 
the friable tungsten into workable blocks. When the General 
Electric Co. of America was led to take up the manufacture 
of X-ray bulbs, Dr. Coolidge's work on tungsten at once 
provided them with a metal which was almost ideal for the 
severe conditions which the target of an X-ray bulb has to 
„ It is essential that the metal of the target shall 
lave ;— 

(a) A high atomic number, this factor controlling the output 
of X-rays. 

(b) A high melting point and low vapour pressure, other- 
wise the intense heat generated will melt the target and 
distil metal on the inside of the bulb. 

(c) A high heat conductivity and a high specific hent. 

There are few metals commercially available which can 


compete with tungsten in the light of the above require- 


meuts. 


Having settled the question of the target, Dr. Coolidge 


-was then faced with the problem of the residual gas in the 


bulb. Many opinions were available but few facts, and 
he proceeded to try out matters for himself. Nitrogen and 
oxygen were found to be unsuitable because they reacted with 
tungsten at high temperatures. Hydrogen, argon, helium, 
&c., proved objectionable for other reasons. Moreover, in 
the case of all the gases the pressure was found to fall with 
use, the reason being that the gas molecules are fired mto 
the glass bulb and mechanically trapped there. In short, it 
was realised that the well-known occasional fickleness and 
crankiness of gas tubes were inseparable from them as such, 
and Dr. Coolidge decided to eliminate the gas as a workin 


. factor by removing it as far as was humanly possible, an 


to generate the cathode rays by the use of a hot cathode. 
The latest design of cathode consists of a small tungsten spiral, 
independently heated, surrounded by a bowl of molybdenum 
which serves to focus the cathode rays on the target. 

The process of exhaustion is all-important. Langmuir 
pumps with liquid-air traps are used, and the bulbs are 
heated to just short of the softening point while exhaustion 
is proceeding. The electrodes are raised to a white heat by 
passing a heavy discharge for some hours. 

The present position is that the Coolidge tube has firmly 
established itself in popular favour, and is slowly ousting its 
earlier rival—the gas tube. Later developments have been 
in the direction of smaller bulbs which in design are becoming 
more of an engineering job. 

About a third of the present book is devoted to a descrip-. 
tion of the devices employed to eliminate the extraneous 
X-rays from parts of the bulb other than the actual target. 
In the end, however, it 1s concluded that the degree of the 
defect does not justify the means necessary to cure it. 

Above all things, the Coolidge tube has brought precision 
to the X-ray operator, who, secure in the knowledge of the 
fixity of the focal spot, can control the degree of penetration 
of the X-rays, and also, and moreover quite independently, 
the output. As a result the radiographer can not only secure 
pictures every whit as good as with a gas tube, but, what is 
more, can repeat the conditions at will to give him the results 
he desires. 

The new science of the X-ray inspection of materials would 
never have been possible without the Coolidge tube. No other 
type of tube will give the output. Much progress in radio- 
metallography has been made since M. Pilon wrote this book, 
and the matter is dismissed in a few lines. The electrical 
engineer is proceeding to make the subject his own, and we 
may look for striking developments in the next few years. 


The Motor Cyclist’s A.B.C. Edited by Horace Wyatt. Pp. 
vii + 164; 82 figs. London: George Newnes, Ltd. Price 
2s. net. 


As the title of this book suggests, it deals with everything 
pertaining to motor cycling in alphabetical order; in fact the 
book is more or less an abridged encyclopedia of the sport. 
The general plan is good, but in certain respects the book 
fails, as is often the case when an attempt is made to cater 
for the absolute novice and the experienced user, in the 
same volume. From this point of view space is taken up 
which might be put to better use. Even the budding motor 
cvclist hardly needs to be told that accessories constitute 
lamps, horn, Ke. On the purely electrical side, too, there 
are one or two directions in which an improvement could be 
effected. Under "' Ignition we are told, quite truly, of 
course, that the bigh-tension magneto has superseded all 
other types of ignition, vet. quite an elaborate description 
is given of the accumulator and coil system of ignition, to 
the extent of a diagram of the wiring, and also the lew- 
tension magneto system of ignition. Neither of these latter 
are ever used now, and their inclusion m such a book as this 
serves no useful purpose. There is some information on 
accumulators generally which is not out of place, having 
regard to their increasing use on motor evcles for lighting 
purposes, but there is a danger of too great brevity for prac- 
tical application. The modern high-tension magneto is fully 
described and illustrated. but here, as elsewhere in the volume, 
there are signs that it is a motor car user who is sometimes 
speaking to the motor cyclist. It is a very long time—if 
ever since 3 motor evcle was fitted with both cecil and 
magneto ignition, vet mention is made of this, and the 
reasons why, as if it were a present-day practice. Again, 
electric engine starters are spoken of, but we have not yet 
heard of this refinement on a motor cycle. The fact that 
the editor of the volume was some years ago in the editorial 
chair of one of the leading commercial vehicle journals—he 
is now secretary of the Association of British Motor and 
Allied Manufacturers--may be responsible for these little slips. 
It is only within recent years that electric engine starters 
have become standard equipment on cars. Under electric 
lighting, Justice is hardly done to the svstem now becoming 
very common in which the magneto for ignition and the 
dynamo for lighting form one unit, which takes up very 
little more space than the magneto alone, and we can hardly 
agree, after experience, that this type of electric lighting 
outfit, with accumulator, is not easy to apply to motor cycles. 
It is. in fact, applied to both side-car and solo machines with 
great success, and anyone who has used acetylene lamps would 
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.not wish to go back to them after having experienced the 
convenience of electric lighting. The initial cost is the dis- 
advantage. The novice will learn a lot from the book, how- 
ever, which by- the way does not mention the new taxation 
which has been passed and will come into force on January 
Ist next. Indeed, the old form of taxation is given in detail, 
and altogether we cannot help feeling that the volume is 
capable of improvement in many instances, if it is to fulfil 
the editor's ambition of being useful to the motor cyclist of 
experience as well as to the beginner. | 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


lled expressly for this journal by Messrs. SzrroN-Jowzs, O'DsiL amo 
TEPHENS, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


28,717. Power generating units for locomotive headlights.” H. E. Elrod, 
H. E. Elrod & Co. October IIth. 


28.7688. Printing telegraph apparatus.” 
(U.S., October 13th, 1919.) 


28,788. Electric fuses.” 
Moore. October llth. 


** Sound-conducting devices for talking machines.“ 


28,805. 

October llth. (U.S., June 17th.) 

28,815. '' Electric safety hand lamps." H. W. Brierley. October 12th. 
28.835. Fuses for electrical circuits." G. Turncock. October 12th. 
ads Apparatus for testing sparking plugs." V. A. Trier. October 

th. 

28,853. “ Suspension insulators for electric wires and cables." F. 
October 12th. (Germany, October 14th, 1919.) 

28,861. * Motor controllers." Cutler-Hammer Manufacturing Co. and 
Igranic Electric Co. (Cutler-Hammer Manufacturing Co.). October 12th. 

28,863. '' Electric regulating systems." Cutler-Hammer Manufacturing Co. 
and Igranic Electric Co. (Cutler-Hammer Manufacturing Co.). October 12th. 

28,864. '' Driving mechanism for electric motors," Cutler-Hammer Manu- 


facturing Co. and Igranic Electric Co. (Cutler-Hammer Manufacturing Co.). 
October 12th. 


Morkrum Co. October llth. 
J. T. Burden, W. J. Hawes, and H. R. Rivers- 


D. di Carlo. 


Rohde. 


28,866. '' Electric counters." K. R. Jhamuotila. October 12th. 
28,867. '' Disposition of safety devices and connections in electric generators, 
,&c." K. R. Jhamuotila. October 12th. 


M. D. Dimitrievitch. October 12th. 
E. Stroud. October 12th. 


* Electric signalling." 
“ Electric light fittings.” 


28,876. ''Incandescent cathode valves." V. J. F. Bouchardon and M. A. 
Lesage. October 12th. (France, October 30th, 1919.) 
28,898. '' Switch mechanism for intercommunication telephone instruments.“ 
G. Simonetta. October 12th. 
5 " Sparking plugs." B. M. Starter Co. and H. A. Savage. October 
th. 
28,906. Means for controlling electric currents and for recording radio 
signals." C. S. Agate and P. W. Willans. October 12th. 
28,915. '' Electrical generating plant." D. D. Drury. October 12th. 
28,917. '' Electric sad-irons." C. W. Winterbotham. October 12th. 
28,923. ''Electric transmission." A. M. Taylor. October 13th. 
28,947. “ Accumulator driven vehicles." K. J. Thomson. October 13th. 
28,956. '' Electric current indicators." A. N. Drummond. October 13th. 
28.972. Electric valves or oscillators.” British Thomson-Houston Co. 
(General Electric Co.) and General Electric Co. October 13th. 
28,980. ‘ Electrolytic systems of protection for boilers, condensers, &c., 


against corrosion," A. S. Gush. October 13th. 


28,986. *' Electric fuses, &c.'" O. Kominik and J. Nossig. October 13th. 
(Austria, March 10th, 1919.) 


28.993. Dynamo electric machines." P. P. Politowski. 

28.997. *' Electric starters for internal combustion engines.“ 
Akt.-Ges. October 13th. (Germany, October 14th, 1919.) 

29,012. Diaphragms, &c., for telephone transmitters.” 
and Telephone Manufacturing Co. October 13th. 


October 13th. 


F. Neumever 


R. L. Murray 


29,027. '' Warning device for circuit breakers, &c. S. A. Berners. Octo- 
ber 13th. 
29.031. '' Electric transmission." A. M. Taylor. October 14th. 


29.034. Electric switches." Cable Accessories Co., A. Crawford, and 
F. H. Reeves. October 14th. 

29.035. Electric plug-and-socket switches." G. O. Donovan. October 
l4th. 

29,044. '' Miners’ electric lamps." E. A. Hailwood. October 14th. 
29,049, '' Electric switch for lighting sets of motor, &c., cycles.“ J. Eaton 


and Efandem Co. October l4th. 
29.050. Electro-thermically cutting metals." J. McNeil. 
29,076. “Sparking plugs." M. Pelizzola. October 14th. 
15th, 1919.) 
29,085. ‘* Sparking plugs.” 
29,088. '' Electric starters for internal combustion 
Midgley and C. A. Vandervell & Co. October 14th. 
29,089. '' Telegraphic transmission of pictures." J. C. Grant. October l4th. 


29,091. '' Reculating direct current voltage in metal vapour rectifier in- 
stallations." Akt.-Ges. Brown, Boveri et Cie. October l4th. (Switzerland, 
October 14th, 1919.) 


October 14th. 
(Italy, October 


October 14th. 
engines," <A. H. 


A. J. H. Elverson. 


29.097. '' Electrical apparatus." Sir J. B. Henderson." October 14th. 
29,128. '' Maintaining gas electrode in operative condition." P. F. Habicht. 
October 14th. (Switzerland, October I4th, 1919.) 


29,153. Telephone systems." Automatic Electric Co. and Automatic Tele- 
phone Manufacturing Co. (Automatic Electric Co.). October 15th. E 

29.154. “ Distributing arrangements for telephone, &c.. systems." Auto 
matic Electric Co. and Automatic Telephone Manufacturing Co. (Automatic 
Electric Co.). October loth. 


29,181. '' Wireless telegraphic systems." E. Holland. October 15th. 
29.185. Electrical precipitation of suspended particles from gaseous 
media," International Precipitation Co. and A. Mond (International Pre- 
«cipitation Co.). October 15th. 

29.189. '' Automatic and semi-autoriatic telephone systems." A. Siemens 


October Lith. 
for electrical machinery.” W. H. 
Wickens. October 15th. 


and Siemens Bros. & Co. 
29.225. Brush gear 
Glazer, Ltd.. and A. I. 


Glaser, W. H. 


29,229. “ Electro motors.” II. Lustig. October 15th. 

29,235. “ Sparking plug.” E. L. Müller, October 15th. (Germany, Octo- 
ber 16th, 1919.) 

29,239. ‘Sparking plugs." A. Fox. October 15th. 


99.34]. '' Means for coupling electric cables, &c.” G. Andrew and E. W. 
Bradley. October 15th. . 

29,252. Electric welding apparatus." W. Langdon-Davies and A. Soames. 
October 16th. f 

29,258. Electric switches." J. F. Smith. October 16th. l 

29,299. Electric switches." G. Gotz and W. Schmidt. October 16th. 

29,304. “ Vacuum or low pressure bulb electron discharge apparatus.” 


General Electric Co. and C. F. Trippe. October 16th. l 
29,313. “ Fastcning electrodes in Rontgen tubes, &c." Elektrische Gluh- 
lampenfabrik Watt Akt.-Ges. October 16th. (Austria, October 18th, 1919.) 


29,317. Switches.” Arnott & Harrison and J. F. Newman. October 16th. 

29,318. Electric lighting apparatus for motor cycles, &c." G. A. Mathys 
and S. G. Muir. October 16th. 

29.319. Brush holder for dynamo electric machinery," British Electric 


Plant Co. and I. N. Whitesmith, October 16th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses ace those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 


5,867. “ Electric accumulators.” G. Marconi. April Ath, 1917. (151:293.) 
19,1179. “ Transmission of single-phase currents over polyphase mains. 


June 21st, 1919. (151,294.) 

1919. 
“ Electrically operated synchronising clock systems.“ A. E. White 
(International Time Recording Co.). March 20th, 1919. (151,302.) 
12,570. ''System for supplying electricity to an external circuit 
receiving energy from external sources." W. J. Parfitt and A. Jenkins. 
19th, 1919. (151,309.) 

15.351. '' Telephones."  R. L. 
June 18th, 1919. (151,335.) 


A. M. Taylor. 


7.031. 


without 
May 


Murray and Telephone Manufacturing Co. 


R. L. Murray and Telephone Manufacturing Co. 


15,352. *' Telephones." 
June 18th, 1919. (151,336.) 

15,436. Aerial cable systems." C. Vanattenhuoven. June 19th, 1919. 
(151,340.) 

15,556. '' Amplification of electric currents," British Thomson-Houston Co. 


June 20th, 1919. (151,346.) 
electrical connections suitable for the sparking plugs 
ef internal combustion engines," M. L. Williams. June 2lst, 1919. (Con- 
nate Applications, 19,219/19 and 29,446/19.) (151,349.) 

15,654. *' Electric plug connecting devices." R. W. Blades. 
(151,353.) 

15.688. Trip mechanism for electric ignition devices for internal com- 
bustion engines." A. J. Adams. June 21st, 1919. (151, 357.) 

15.891. Housings and casings for electrical switchgear." 
A. West & Co. June 24th, 1919. (151,370.) 

15,895. Telephone transmitters and mouthpieces or the like therefor.” 
H. J. Palmer and Telephone Manufacturing Co. June 24th, 1919. (151,371.) 


(General Electric Co.). 
15.621. Terminal 


June 21st, 1919. 


V. Breeze and 


16.173. Electric switches." S. E. Hall and W. Hall. June 27th, 1919. 
(151,380.) 

16,733. Electrical cooking apparatus." M. J. Railing and C. G. Nobbs. 
July áth, 1919. (151.388.) 

16,771. '' Radio navigational apparatus." J. Erskine-Murray and J. Robin- 
son. July 4th, 1919. (151,389.) 


* Cross-overs of overhead conductors in systems of electric trac- 
tion.“ E. M. Munro. August 12th, 1919. (151,435) 

20.627. Electric relays.” Automatic Telephone Manufacturing Co. and 
A. E. Hudd. August 22nd, 1919. 


19,801. 


(151,446.) 
22,494. '' Thermionic valves, electric incandescent lamps. and the like." 
General Electric Co. and C. F. Trippe. September 12th, 1919. (151,462.) 
22,901. '' Electro-magnetic switches." British Thomson-Houston Co. (Gene- 


ral Electric Co.). September 17th, 1919. (151,465) 


25,910. Brush holders for dynamo-electric machines.“ E. H. H. Hassler 
and Metropolitan-Vickers Electrical Co. October 22nd, 1919.  (151,490.) 
1920. 
1,843. “ Battery ignition for internal combustion engines." R. Bosch 
Akt.-Ges. November 25th, 1918.  (138.101.) 
2,592. ''Commutator assembling devices." Toledo Standard Commutator 


Co. March 3rd, 1917. (138,302.) 


3,465. ''Safety fuses for electric circuits." E. Antinoro. February 4th. 
1920. (151,523) 

6.228. Controllers for electric circuits." Igranic Electric Co. (Cutler. 
Hammer Manufacturing Co.) March Ist, 1920. (151,533) 

6.360. Electric couplings." H. A. Douglas. March 2nd, 1920. (151.535) 

6,504. ''Brush holders for electric dynamos and motors and other electric 
machines," A. Armstrong. March 3rd, 1920. (151,537.) 

9,030. '' Automatic telephone station." G. A. Long. March 27th, 1920. 
(151,559.) 


9,238. ''Protective apparatus for multiphase alternating current circuits.” 
Metropolitan-Vickers Electric Co. April 4th, 1919. (141,339) 


10,763. ''Brush gear for dynamo-lectric machines." Fast Anglian En- 
gineering Co. and H. C. Waters. April 17th, 1920. (151,562.) 

12.056. “ Trip mechanism for electric ignition device for internal com- 
bustion engines." A. J. Adams. June 21st, 1919. (Divided application on 
15,688/19.). (151,564.) 

12.057. Trip mechanism for electric ignition devices for internal com- 


bustion engines. A. J. Adams. September 9th, 1919. (Divided application 


on 15,688/19.). (151,565.) 


12,342. “ High voltage distributors for electrical ignition 0 ON Akt.- 
Ges Brown, Boveri et Cie. May 14th, 1919. (Addition to 114,825.) (143.269) 
13,154. ''Telegraphic transmitter." Siemens & Halske Akt.Ges. Feb- 


ruarv 28th, 1919. (143,240.) 

16.547. Current leading-out device in magneto electric ignition apparatus 
for single-cylinder internal combustion engines," Scintilla. june 218. 1319, 
(145,449.) 


Labour Protection in Luxemburg.— With a view to the 
protection of home labour, the Luxemburg Government has 
published & decree prohibiting the employment of any foreign 
workman in industry, commerce, trades, transportation organiga- 
tions, public works of the State or of communities, and. in general. 
in any enterprise not of an agricultural nature or not producing 
for home conaumption. without preliminary authorisation from 
the Director General of Commerce, Industry, and Labour.—U 8. 
Commerce Reports, 
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INSULATORS, Ltd. 


66—657, Hackney Grove, London, E. 8. 
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FIREPROOF AND OTHER GRADES. 
HED NEARLY 90 YEABS. 


Birkbys “ELO” 


For al] purposes for which moulded in- 

' sulation is required specify ELO 

which is water, oil and fireproof, € 
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FLEMING, BIRKBY & GOODALL. LTD. 
LIVERSEDGE. YORKSHIRE. 


WRIGHT Tel.: Motor. 
* 5.0" MOTORS. 


D. G. 
WRIGHT MOTORS, Ltd., HALIFAX. 


EVERY DESCRIPTION QF 


SMALL TURNED PARTS and CASTINGS 


for ELECTRICAL ENGINEERS. 
A. MORTON, 
6, Tenby Street North, Birmingham. 


BROOK 


ONE, TWO and THREE-PHASE 


MOTORS. 
See Sup 66. 


SWITCHGEAR. 


ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON, 
——— Se 


MICA & MICANITE 
TAYLOR & PETTERS, LTD., 


40, Hatton Garden, London, E.C. 1. 
Phone: il. 
4575 Central. Bee Page 


MOTORS. * DYNAMOS. 
Victoria Dynamo & Motor 60. 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
‘Phone: Gerrard 1245. 


Advertisement Index, see page xxxvi 


CHURTON * 


N MOTORS. 


T. HARDING CHURTON & CO., LTD., 
Atias Works. Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Bole Maker : 


FRANK GILMAN, 
9, Westfield Road, BIRMINGHAM. 


See Advertisement this week, page xxxvii, 


“EMPIRE” 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED, GLASGOW. 
— M n—mÁumüpe 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House. Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON. E. 


TELEPHONES & CABLES. 
gee Advertisement last week. Sup. 17. 


CONNQLLY'S (BLACKLEY). Lo, 


for 


WIRES AND CABLES. 
Bee Aüvertisersent this week, p, iii. 


WHITE 
Electrical Instrument Co., Lid. 


2, 4 & 6, GLOUCESTER ST., 
CLERKENWELL, LONDON, B. C. I. 


Wire "Phone: 
Voltographi, London. City, 8660, 


ELECTRIC MOTORS. 


One, Two and Three-Phase. 


BRITTAIN'S ELECTRIC MOTOR Co. 
(Late Langdon-Davies Eleotrio Motor Co.), 
110. Cannon Street, London, E.C. 4. 


INSULATING 
- - BEADS -- 


Immediate Delivery. 


HOLDER-HARRIDEN LTD., / % f. 


London, E.C. 


ELECTRICITY AND 
THE DATUM LINE. 


See page xiil. 


Better than Ruboer, Leather and Gatta-Percha. 


Neate St.. London. S.E. 5 


SHUNT REGULATORS. 
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No. 2,241. 


A NEW ACTIVITY FOR THE WHITLEY 
COUNCILS. 


Ur to the present the Joint Industrial Councils for the 
Electricity Supply Industry have confined their attention 
to certain concrete questions—rates of wages, working 
conditions, and so forth. This, of course, is quite fit- 
ting. The first demand on the Councils is naturally that 
they should settle the wherewithal to live. Further, this 
will always be one of their chief duties. But it is not 
their end. Their fundamental purpose goes much deeper 
than this. They are not there merely to settle differences 
or disputes. The Whitley scheme establishes the In- 
dustrial Councils as a kind of meeting ground where 
employer and employed may join forces in working for 
the good of the industry, and collaterally for the good 
of everyone concerned in it. The purpose of the In- 
dustrial Councils is to secure the attainment of a per- 
inanently friendly relationship in working, between the 
two. The basic idea is that employer and employed so 
meeting shall gradually eliminate their differences. It 
assumes (and no one will ever understand the Industrial 
Council system unless this is constantly borne in mind) 
that the interests of employer and employed. can be 
made identical; that the present opposition between 
employer and employés, capital and labour, is an arti- 
ficial one, brought about by misunderstanding, ignor- 
ance of true economic ideals and principles, and selfish- 
ness. This is the Whitley idea, a buoyantly optimistic 
one perhaps, but the only salvation for industry, if the 
Report is to be believed. 

Anyhow, this is the idea which the electricity supply 
industry has set itself to work out in instituting this 
system of Industrial Councils. It is, therefore, obvious 
that progressive intimacy between the two sides is une 
of the first things involved. This, of course, will be 
brought about to soine extent by the mere fact of meeting 
week by week. But might not this ideal of mutual 
understanding be hastened, by discussion of first prin- 
ciples, aud by discussion of aims? It is an in- 
tellectual understanding that is necessary—imere hand- 
shaking geniality is as obsolete amd as ineffective as 
ordering beer all round. Let each side say what 
it regards as fundamental principles. Let each side 
sav what it is really aiming at. This has never been 
done as vet; in fact, until these Industrial Councils 
came along there was no opportunity. Now there is 
an unparalleled opportunity. None could be better. 

Both sides have to meet periodically to transact actual 
concrete business. Why, when this is over, might not 
the meeting be prolonged into an appendix, as it were, 
when theory, principles, aims, could be discussed, in 
the abstract? The time need be but short. If each side 
carried awav from each meeting only one clear idea of 
what the other side was driving at, the aggregate mutual 
understanding gained would, in six months, be very 
considerable. And until there is mutual understanding 
it is impossible to get any approach even to mutual 
agreement. Again, the very impact of opposing opinions 
iy mutually regulative, and the best brains will tell in 
the long run. Each side has a free field and no favour 
in an effort to convert the other. At present each side 
expends any amount of vocal energy in pointing 
out to its bosom cronies the errors of the opposite 
side. We hear one employer getting eloquent even to 
the point of apoplectie wrath, in expounding to 
another employer the Bolshevistic errors, the crass 
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stupidities, and so forth, of some one or other of the 
trade-union side. One might also hear, we presume, 
one trade unionist derisively tearing to pieces, to the 
sympathetic listening of a brother trade unionist, the 
last shreds of argument of the capitalist. Now with 
the same expenditure of time and breath, these argu- 
ments (properly and temperately marshalled, we. would 
suggest) might be displayed for the consideration, not 
of a sympathiser, but of the opposite side. After all, 
there is only one way of dealing with an idea (whether 
it be socialism, syndicalism, or what not), and that is 
by setting up against it another idea. Employers very 
often talk of stopping revolutionary ideas as if one 
could wipe them out and leave a vacuum. One can 
only displace one idea by substituting another, and a 
better one. And nowhere could this be better essayed 
than in the Industrial Councils. In practice, our sug- 
gestion would work out that half an hour or an hour's 
meeting would take place after the business meeting. 
Some abstract proposition would be put before the 
meeting, and anyone would speak on it, say, for five 
minutes or whatever limit was fixed. "The exact proce- 
dure would be a matter for experiment. But something 
of the kind might certainly amplify the present régime 
of the Councils, and would be fully in accord with and 
in fact distinctly further the ultimate objects for which 
the Whitley Councils were instituted. 


NExT Thursday the new session of the 

Institution of Electrical Engineers formally 
will open with the presidential address of 
Mr. Ll. B. Atkinson, of whose career we give a brief account 
in this issue. "That his period of occupation of the chair 
will be marked by all the features that go.to make snccess 
we have no doubt, and the fact that one of his first offi-ial 
acts will be to propose an all-round increase in subscriptions 
will not be counted unto him as unamiable, for it has long 
been known that such an increase is inevitable, in view cf 
the depreciation of the coinage. Unpopular as the change 
may be, it cannot be regarded as unreasonable, or unwar- 
ranted by the circumstances ; and, as a matter of fact, it 
is much smaller than might well have been expected, in 
view of the increase in expenses. ‘This tempering of the 
wind to the lambs of the I. E. E. is due to the large increase 
in membership, which enables the Council to meet the 
requirements with a scale of subscriptions much lower in 
proportion than the increased expenditure would otherwise 
have rendered necessary. 
- Particulars of the proposed new scale of subscriptions are 
giv nelsewhere in thisissue. The Institution of Mechanical 
Engineers has already increased its scale of subscriptions, 
and the Institution of Civil Engineers is in course of doing 
the same. The release of the Institution Building, which 
is announced to take place early next year, will involve the 
loss of rent, which will throw a further burden upon the 
finances of the Institution. 

It is interesting to note that in the circular-letter in which 
the Council announces the holding of a special general 
meeting to consider the amendment of the Articles of 
Association, the increase of membership is explicitly 
attributed to “the greater activities of the Institution," 

and reference is made to ** the fact that its responsibilities 
and opportunities have been so much enlarged during the 
past few years, with the result that membership of the 
Institution may now, more than ever, be claimed a8 a 
valued privilege." In past years we said hard things 
of the Council because it refused to follow the pol cy 
inaugurated by Dr. Ferranti, but as its attitude has more 
and more come into line with that policy, we have missed 
no opportunity of commending its progress towards the 
„broader views. We have even been unjustly accused 
of hostility towards the Institution ; but when it is con- 
sidered that our efforts and criticisms were always directed 
towards its attainment of the position at the head of the 
whole industry which the Council now justly prides itself 
upon having reached, and that its increased prestige is 
ascribed to the adoption of the policy which we advocated, 
it cannot be denied that we acted in the true interest both 
of the Institution and the industry. 


The LE.B New 
Session. 


Public Lighting. 


IN the present issue we publish the first 
of two articles on ** Street, Lighting," by 
Mr. Haydn Harrison, whose work in con- 
nection with scientific illumination is well known. The 
needs of safety during the war, and of economy after it, 
have checked this important branch of electrical work ; but, 
as in the case of so many other scientific applications, we 
find that intensive study for war purposes has, in effect, 
resulted in developments which can now be placed at the 
service of the community. 

There are but few engineers who do not realise that good 
public lighting is one of the best advertisements for elec- 
tricity, and, in fact, it becomes a duty of the supply engineer 
to secure this business if possible, in order that every 
member of the public shall derive some direct advantage 
from the electricity supply, even if for the moment unable 
to introduce it into his home. | 

The new devices described by the writer of the articles 
bring home to the mind a peculiarity of almost all public 
lighting work—namely, that the problem to be met lies 
not in the proper illumination of plane surfaces of circular 
form, for which the lamp or light point is naturally adapted, 
but rather in the lighting of “ grooves,” more or less 


The Revival of 


straight, and narrow in comparison with their length. 


'To an extent the difficulties of economical street lighting 
and uniform distribution have been met by the nse of 
powerful lights at a considerable elevation, or of a much 
larger number of small lamps on short supports. In each 
case a very large proportion of the light emitted is wasted, 
and even where elevated lamps over the centre of the road 
are used, the difficulty with moving shadows cast by tall 
vebicles across the footpath is a serious one. 

Any device which can in practical manner collect all 
the light emanating from a lamp and redirect it in some- 
thing approaching to a wedge-shaped beam chould, together 
with the gasfi'led lamp, produce a system of street lighting 
which will definitely add that sphere of usefulness to the 
many now occupied by electricity. 


UNDER the heading “ The Right of 
Every American — Working Freedom," 
the American Machinist quotes with 
approval, as reflecting “ the thought of every real American," 
a recent speech by Mr. Harding, the Republican candidate 


for the Presidency :— 

* No party is indifferent to the welfare of the wage- 
earner. To us his good fortune is of deepest concern, and 
we seek to make that good fortune permanent. We do nct 
oppose, but approve collective bargaining, because it is an 
outstanding right, but we are unalterably insistent that its 
exercise must not destroy the equally sacred right of the 
individual in his necessary pursuit of livelihood. Any 
American has the right to quit his employment ; so has every 
American the right to seek employment. "The group must 
not endanger the individual, and we must discourage groups 
preying upon one another, and none shall be allowed to 
forget that Government's obligations are alike to all the 

ople.” | 
onie out that their ancestors came to the Western 
shores to seek religious freedom, our contemporary declan s 
that Americans must not let their freedom of action be 
killed by those who insist that they must belong to a certain 
party or organisation in order to have the right to earn a 
livelihood or work for whom or where they please. 

The point is further emphasised by an order of the U.S. 
Shipping Board, insisting on the principle “that proper 
longshoremen be given an opportunity to work on its vessela, 
regardless of affiliation with any particular organisation. 
No other position is compatible with equality of oppor- 
tunity for employment, which must be preserved in the 
public service." 

In the United States Trade-Union organisation i8 by no 
means so far advanced as it is in this country, where the 
tendency, as we have regretfully noted, is to ignore the 
primal right of man—his personal freedom. n 


The Right to 
Work. 
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ROTHERHAM ELECTRICITY WORKS. 


(( ‘oncluded from page 551.) 


The generating plant consiste of two 12,500-Kw. Parsons 
turbo-alternators. and one 80,000-Kw. British Thomson- 
Houston set. The former were built for the Meibourne 
Suburban Railways, to the specifications of Messrs. Merz 
and McLellan, but were commandeered by the Government 
and diverted to Rotherham. | 

"They are of the pure reaction type arranged with two 
cylinders in tandem, the H. p. cylinder exhausting at about 
The portion 
of the H.. cylinder which is subjected to the high- 


temperature steam is of steel, the rest of the casing being 


of cast iron. The L.P. cylinder is arranged so that the 
steam enters at the middle and flows towards both ends, 
and thence into the two condensers. This arrangement 
provides a turbine halanced for end pressure, and keeps 
the diameter of the shaft small. 

The turbines are designed for a stop-valve pressure of 
200 lb. gange at 588° F., the superheat being 200° F.; 
vacuum, 28 4 in. at barometer 30 in., and speed 1.500 R. P. M.. 


The guaranteed consumption is 11:5 lb. per KW.-hour at 


full load. 

The alternator of each set is designed to generate at 
6.600 volts, 50 cycles, at 0:75 power factor, three-phase, 
12.500 Kw. as normal full load, with an overload capacity of 
25 ner cent. for two hours, and 50 per cent. momentarily. 

The stator windings are embedded in tunnels, and the 
end windings are firmly sunported by wood packings and 
massive brass clamping plates, which strongly grip the 
windings and prevent movement on the occurrence of sudden 
short circuits. 

The rotor is driven through a flexible coupling, and is 
built up of plates with radial slots for the windings. Steel 
caps hold the end windings in position. | 

Ventilation is effected by a separate Sirocco fan driven 
by a 110-B. H.P. motor (fig. 21). The exciter armature is driven 


through a flexible coupling from the end of the rotor shaft. 
'There are two condensers on each set (fig. 17), which receive 
the exhaust.steam from both ends of the L. P. cylinder, the main 
exhaust pipes leading to the condensers being connected 
together by a balancing pipe. The condensers are mounted 
on heavy coiled springs. The condenser cooling surface is 
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FIG. 15.—STEAM MAINS BEHIND THE BOILERS. 


Fid. 16,—Pansons 12 500 KW. TURBO-ALTERNATOR AND B. & W. 60-Ton CRANE, 
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14,380 sq. ft., and the quantity of cooling water 19,200 are provided to cope with this enormous duty, each having : 
gallons per minute at a temperature of 70? F. a cooling surface of 22,500 eq. ft. ; the exhaust passage at in 

The air pumps are of the Parsons totally enclosed recipro- the turbine end measures no less than 16 ft. x 8 ft., and is The 
cating type, arranged for self-lubrication, and are driven connected by a breeches pipe with the condensers. Separate tin 
through Parsons double-helical gearing by 40-B.H.P. motors. circulating water pipes are provided for each condenser, the 
The small rotary pump for supplying oil to the various with stop valves, so that either of them may be laid off for 95 i 
working parts is driven from the pinion shaft of theair-pump cleaning while the turbine exhausts into the other one; the " 
gearing. The whole air-pump is self-con- n 
tained, and runs very quietly. The "m 


condensers are provided with the Parsons 
vacuum augmenter. 

An auxiliary steam-driven oil pump is 
provided for each set for starting up, and is 
available in case of emergency. 

The 30,000-xw. B. T. H. turbine is of the 
Curtis impulse type, and runs at 1, 500 
R. P. Mu. Its most economical load is 25, 000 
Kw., at which load the guaranteed con- 
sumption is 11°1 lb. per Kw.-hour. The 
maximum continuous load of 30,000 xw. 
is carried at 0°75 power factor. The stator 
frame of the alternator is a single hollow 
iron casting, with detachable panels of 
planished steel fitted to the outeide, which 
give access to the interior. The winding, 
of formed copper bars, is carried in open 
slots and fixed in place with bardwood 
wedges; the bars are subdivided into 
sections which are transposed, to equalise 
the current distribution. The insulation : 
in the slote consists of hard-moulded mica Fic. 17.—PAR80N8 CONDENSERS AND AIR PUMPS. 

J in. thick. The end portions are secured | 

to stout bronze rings. The rotor is built up of steel disks on a cleaning will be effected by means of steam ejectors with 
shaft, and the windings are held in the slots by steel and bronze the necessary piping to enable a cleaning solution to be 
keys. The insulation is of mica reinforced with fibrous circulated through the tubes. A separate dry-air-pump of 
material, and the end portions of the windings are held in the Willans-Edwards totally enclosed self-lubricating type, 
stout steel rings. Both ends of the alternator are closed by driven directly by a 60-B. H. p. B. T. H. motor at 100 R. P. M., is 
shields, and fans at both ends of the rotor draw air in from provided for each condenser, and is coupled to a common pipe. 
below the bed-plate and force it through the machine, so that they can be used singly or together, with either or both 
condensers. Vacuum- 
augmenter jets are also ‘ny 
installed, discharging into " 
the same air pipe, but each n 
air-pump is of sufficient " 
capacity to deal with the ne 
air from both condensers te 
during normal leaks with- 15 
out the aid of the augmen- " 
ters. The condensate 18 
removed by two Pulso- 
meter extraction pumps 
coupled to 23-B.HP. 
B.T.H. motors, and draw- 
ing from a_ bus-pipe; 
either pump is large 
enough to deal with the 
whole of the condensate 
fiom both condeneers. 

Condensing water is de- 
rived entirely from the 
| river Don, and is received 

M AZ ANNA «Y * through sluice gates into 
38 ee I.T E a GUN * a sump, flowing through 
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diameter. From the sump = 


two culverts measuring 
8 ft. 3 in. wide x 8 ft. 
3 in. high carry the vaten 
under the whole length of | 
the engine room; either 
AND AITON PIPING. culvert can be emptied E 


for cleaning whilst the 


Fic. 18.—Rexs RoTURBO CIRCULATING PUMPS 


whence it is discharged through a duct in the foundations. 


other is in use. i i ft. Ye 
aod ronem Dd s n aten by Meum Wills x ^10 e. on the other aide af tbe coge mem i 
and is capable of maintaining a vacuum of 28) in. Mind aeui ee ME n E E i 


deali i ; s circulating pumps are at i two draw- M. 
aped fet V. being sup, lied ud 125 circulating ing from ak culver : TRUM d abe A X; 
per hour, or about 80 lb per Ib, of ven 0f 21,900,000 Ib. — type made by the Rees Roturbo Co., Ltd., and are each k 

: : eam. Two condensers capable of supplying 19,200 gallons of water per minute. ai 
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Each pump is driven by a B.T.H. motor of 510 B.H.P., 
running at 580-610 R.P.M. A rotary priming pump by the 
same makers, driven by a 12-B.H,P. motor, is provided. 
The circulating pumps all feed into a main bus-pipe, the 
diameter of which is tapered from 78 in. to 39 in.; from 
the bus-pipe the smaller condensers are fed through pipes 
25 in. in diameter, and the 39,000-Kw. set through 86-1in. 
pipes, the discharge pipes being of corresponding diametere. 
The bus-pipe and part of the delivery pipes are constructed 
of mild steel plates ,°, in. thick; the flanges, branches, 


oil-switch room on the second. The control room is on the 
fourth floor. 

Oa the ground floor are installed the earthing r:sistances 
for the generators, together with isolating oil-switches for 
the latter and for the outgoing cables; here also space is 
available for bus-bar reactances and switchgear, which are 
not at present required. On the first floor, in adlition to 
the bus-bars, which are in duplicate, are the selector 
switches, operated by handles outside the compartments, 
and the instrument transformers. The bus-bars are carried 


FIG. 19.—CoNTBROL Room. 


Jongitudiaal and dircumferential seams are all electrically 
welded, the bus-pipe, it is believed, being the largest ever 
constrccted in this country on this system. The remaining 
pipes are of cast-iron. Expansion joints of corrugated 
copper are provided in all the delivery branches, and valves 
operated from the engine-room floor are fitted in all pump 
delivery and condeps-r inlet pipes. All the circulating 
water piping was supplied by Messre. Aiton & Co., Ltd., of 


nmm 


FIG. 20.—FEBRANTI INTRERCONNROTOR TRANSFORM da3. 


Derby. Part of the huge 78-in. bus-pipe, b: ing put on rail on 
Armistice Day, was conspicuously painted “The Pipe of 
Peace." Water for the glands of the circulatiag pumps 
and for the oil coolers is taken from the bus-pipe through 
duplicate filters, which are cleaned at frequent intervals. 
The switchgear is housed in a separate building annexed 
to the engine room, and was supplied by the British 
Thomson-Houston Co., Ltd.; it is of the remote-control 


cubicle type, designed for a plant capacity of 125,000 Kw. 


The ground floor of the switch-house accommodates the 
cables, while the bus-bar room is on the first floor, and the 


on specially substantial supports, to prevent any movement 
on the occurrence of a very bad short circuit. 

O 1 the second floor the oil switches are arranged in two 
banks, divided by a wall. The switches are of the B.T.H. 
standard motor-operated type, and are illustrated in fig. 22, 
the nearest switch in the row being that which controls the 
30,000-K w. set, and which is rated to carry 4,000 amperes ; in 
this range there are 13 switches controlling the three genera- 
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Flu. 21.— WESTINGHOUSE TRANSFORMELS FOR ROTARIES, AND 
SrROCCO FANS, 


tors, seven feeders, two rotary converters, and one inter- 
connector. The other bank comprises at present eight 
feeder switches, and a 4,000-ampere bus-bar coupler is 
mounted between the two rows. : 
The feeder switches are all alike, rated at 500 amperes, 
and provided with split-conductor 1 though the 
older feeders are not of this type. Each feeder is further 
protected against overload by a time-limit relay. The 
generator switchgear is provided with oirculating- current 
protective gear, together with automatic circuit-breakers in . 
the exciting circuit, and an earthing resistance and isolating 
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oil-switch. An emergency trip pedestal is installed. close 


to the turbine stop-valve to open the generator oil-switch. 
The control room is illustrated in fig. 19 : it contains two 
control boards—one of 10 panels for the generators and 
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Fic. 92. —B.T.H. 'OIL-SWITCHES, 


rotary “converters (mentioned below), an -interconnector 
to No. II station, and the bus-bar coupler, as well as the 
Tirrill regulators (one for ‘each alternator) and accessory 
switchgear; the other of eight ‘panels, arranged,on the 
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front of the generator board are five Chadburn electric 
engine-room telegraphs, with Klaxon horns, which com- 
municate with the turbine starting platforms and the two 
boiler houses ; alongside of these are pillars carrying an 
ammeter and voltmeter for the exciter of each alternator. 
The room is admirably lighted from three sides and the 
domed roof, a semi-indirect bowl-fitting in the latter 
providing for night lighting. ! | 

The rheostats in the field-circuits of the alternators are 
electrically operated, with stand-by hand-operated 1 heostats. 

A Chloride storage battery of 250-a.-H. capucity is 
installed to operate the oil-switclis, pilot lamps, &c., as 
well as an emergency lighting circuit. | 

The two stations are interconnected by way of a bank of 
transformers, the voltage of No. 1 being 3,300 and that of 
No. 2 6,600 volts; the three single-phase oil-cooled trans- 
formers, with one spare, are shown in fig. 20. They are 
rated at 2,085 K.v.A. each, and were made by Mets s. 
Ferranti, Ltd. There is also a transformer in the oil-switch 
room which is fed from No. 1 station, and supplies current 
at 230/460 volts for lighting and heating in No. 2 station, 
besides giving a supply to an adjoining brass foundry. 
The main supply for the station auxiliaries is entirely 
direct-current, and is derived from two 1.500-K W. B. T. II. 
six-phase rotary converters, mounted in the engine- room on 
a level with the generators, and illustrated, with the p.c. 
switchboard, in fig. 23. The Westinghouse transformers 
for these converters are installed in the basement, near the 
interconnector transformers (fig. 21). The D.C. board 
comprises 16 black enamelled slate panels, and provides 
switchgear for supplying current to the traction feeders, as 
well as the station auxiliaries. -A second set of bus-bars 
and four 0*2 sq. in. interconnector cables to No. 1 station 
enable either station to supply the D.c. circuits in both, if 
desired. In the basement between the two boiler-houses 
there is a sub-station containing two distribution boards fed 
from the main D.C. board, and each controlling the power 
supply to the auxiliaries in one boiler-house. 
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Fic, 23.—B.T.H, 1,500-kw, ROTARY CONVERTERS AND DIRECT-CURRENT SWITCHBOARD. 


circumference of a semicircle, to control 15 feeders and At week-ends the generating plant in No. 2 station is 


one :pare. 
At the end of the main board is a synchronising panel, 
which is duplicated at the other end of the room, space 
being ava’ ab'e to double the existing switchboards. In 


All the boards are of black enamelled slate. 


usually shut down, a 5,500-Kw. set in No. 1 being fed wiil 
steam from the boiler-house of No. 2; the condensate from 
No. 1 is returned by gravitation to No. 2. 

A p.c. generator an! booster driven by a 115 H.P. motor 
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is provided for charging the storage battery, and for station 


lighting. An air-compressor, driven by a 21-H. . B. T. H. 


motor, is installed with piping to 100 points, for blowing 
dust out of the machines, spraying paint, &c. 

A 60-ton electric crane by Messrs. Babcock & Wilcox, 
with a 5-ton auxiliary hoist, spans the engine-room, 
and a 15-ton hand crane serves the rotary converters and 


circulating pumps. The latter are so constructed that they 


can readily be opened up without dismantling much of the 
the piping, the whole of the bend being removed in one piece. 

The cables inside the station were all supplied by Messrs. 
Callender’s Cable and Construction Co., Ltd., special flexible 
single-core cables being installed to connect the alternators 
with the switchgear ; these cables are run through porcelain 
tubes carried in supports of reinforced concrete. The rest 
of the high-pressure cables are of the three-core type, and 


all are paper-insulated and lead-covered. The low-pressure * 


D.C. cables are rubber-insulated and 
armoured. 

The station is extremely well lighted 
from the sides. Artificial light is pro- 
vided by gasfilled lamps with Mazdalux 
reflectors, fixed above the crane, and de- 
signed to produce uniform illumination 
at the working level. The lighting cir- 
cuits, with the exception of the emergency 
lights fed from the battery, are supplied 
with current at 280 volts-by the 57°5-Kw. - 
motor-generator which charges the bat-.. 
tery; the lighting can also be thrown IPE 
entirely on the battery if necessary. The NA e 
lighting installation was carried out by Wes per rug 


the British Thomson-Houston Co., Ltd. F ' 


The Rotherham area of supply is 12 . 
miles wide, overlapping that of Shef- ' l 
field at Tinsley, and coming within 300 
yards of a sub-sta'ion of the- Yorkshire - T 
Electric Power Supply Co., so that linking-up with these 


systems will be an easy matter. Very little overhead distribu- - 


tion is used, the mains being mostly lead-covered and single- 


Wire arm ured in iron pipes. Recently some of the mains 


have been laid solid in troughs. Oa taking over the supply 


FIG. 25.—SWINTON SUB-STATION, 


from the Rawmarsh & Swinton Co., the three-wire D.c. 
system was converted to twe-phase a.c., using the old 
mains. There are some 47 sub- stations on the system, 
many feeding small isolated networks. i | 
From the generating station to Rawmarsh, a distance of 
25 miles, a tramway feeder is carried on the tramway poles, 
as a temporary measure. Supply is also given to the railless 
systems of the company and of the Rotherham Corporation. 


and Tozer, which is about a 


SECTION AT AB. 


In fig. 25 we illustrate the interior of a gub-station : atc 


Swinton, 6 miles from Rotherham’ by road. This station 
contains two 250-Kw. rotary converters of B.T.H. and 


Westinghouse make, supplying the traction feeders, and a 
B. T. H. motor-generator fed from the traction circuit. 
Three-phase supply is also given, the a.c: switchboard 
being on the ground floor with the transformers and 
the running plant, and the 
D.C. board on a gallery. 
Numerous large works are 
already connected to the sys- 
tem. One in particular is 
remarkable for the magnitude 
of the demand—namely, the 
works of Messrs. Steel, Peech 
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FIG. 21.—AÀ BRANGEMENT OF SWITOHGEAR. 


Eight six-core, 0*1 sq. in. cables were laid to this works, ata 


cost of no less than £50,000. A suspension bridge bv which 


the cables are carried over the river Don is shown in fig. 26. 
The demand of this works is 6,000 Kw., and it will 


Shortly require a further 8,000 xw. In one of the 


sub-stations at this works there is an 
induction-motor-generator of 1,250 Kw., 
and a rotary converter of the same 
rating, with a handsome D.c. switchboard 
and A. C. switchgear. The distribution 
pressure is 280 volts, The works plant 
includes a fly-wheel motor-generator. set 
consisting of four 3,120-Kw. D.c. genera- 
tors connected in series, and driven by 
a 3.000-H. P. induction motor, with a 
230-ton flywheel running at 600 R. P. M.; 
a 15,000-H.r. D.C. motor, fed at 1,500 
volte, and driving reversing rolls at 
0.100 R. P. M.; a 5,000-H.P. induction 
motor driving rolls; and about 1,000 
other motors. 

Tbe power-factor of the Rotherman 
general load is usually from 0°75 to 


average consumption of coal at present 
is about 2 lb. per unit generated, and 
this will be reduced as the load increascs. 

Rotherham has long claimed to be 
one Of the most economically operated 
systems in the country. 

The load factor in 1918-19 was 82 3 
p?r cent., and the plant in operation was 
all installed in No. 1 station (15 500 Kw. 
—see ELEC. Rev., January 24th. 1019, 
p. 107). During the period 1913-1918 
the coal consumption decreased from 3:68 to 3:26 lb. per unit 
generated, but since the new station was put in commission 
the consumption has fallen to 2 lb., in spite of the poorer 


quality of the coal, and the use of the old power station’ 


at week-ends. When the plant is in full operation, there- 
fore, we may hope to see a record established at these works. 
For the last complete year the average price obtained per unit: 
sold was 1:16d., a figure which cannot be paralleled at any 


08, but sometimes rises to 0:9. The 
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other undertaking in this country whose records are published. 
The total cost of the complete system, with plant of 
70,500 Kw., was about £1,200,000, or only £17 per kilowatt ; 


Fra. 26. —SvsPENSION BRIDGE FOR CABLES, 


the cost at present prices would be £70 per kilowatt! 
The 60,000-Kw. power station projected by the County of 
London Co. at Darking is estimated to cost £2,678,000, 
and the complete system £4,500,000. It is clear, there- 


fore, that the Rotherham Corporation has acquired a first- : 
class up-to-date power station at a pre-war price, and owing 
to the low capital charges, together with the high-power 
factor of the class of load supplied, it will be possible to 
offer power to manufacturers at exceptionally favourable 
rates. As usually happens in such cases, for the first year 
or two, while the new plant is only partly in commission, 
the annual profit hitherto recorded may give place to a deficit ; 
but a cheap supply of power invariably creates an increased 
demand, and in the light of past experience weconfidently pre- 
diet that within twoor three years the plant will be fully loaded 
and will produce a handsome return on the capital expendedc. 
In coucluding this brief account cf a remarkable under- 
taking, we wish to express our thanks to Mr. Cross for the 
facilities which he kindly afforded us to obtain particulars 
and photographs of the plant, and our appreciation of the 
courtesy shown to us by all the members of his staff with 
whom we came into contact ; our thanks are due especially 
to Mr. W. H. Doffett, chief assistant; Mr. J. R. Hawes, 
electrical superintendent ; and Mr. W. Redmayne, mains 
superintendent. Mr. Cross has guided the fortunes of the 
Rotherbam electricity department for some 19 years, and is 
to be congratulated on the monumental proportions and 
efficiency of operation of the fine plant which he controls. 
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LLEWELYN B. ATKINSON, M.LE.E, A. M. Inst. C. E., 


President of the Institution of Electrical Engineers. 


THE office of President of the Institution of Electrical 
Engineers is not only an honourable and dignified position 
—it is also a post involving many onerous duties, demanding 
almost whole-time service during a great part of the 
year, and calling for the 
exercise of the highest 
qualities of tact, adminis- 
trative ability, urbanity, 
wisdom, and knowledge of 
men. The burden has been 
constantly increasing in 
weight of responsibility 
and number of different 
interests concerned, year 
by year, and since the 
Council definitely laid it- 
self out to represent and 
watch over not only the 
scientific interests of the 
industry, but also its in- 
dustrial and commercial 
branches, the duties of 
the President have become 
innumerable, and his jour- 
neyings incessant. Hence 
it is of the first import- 
ance that the post should 
be filled only by men who 
are of the highest repu- 
tation and capacity, and 
are held in high esteem 
both within and without 
the Institution. 

For many years past 
those conditions have 
been abundantly fulfilled, 
and this year also the 
Institution is fortunate 
in having secured for 
its head one of the 
most able and popular 
men in the electrical 
word. Wé Gist dab ———————————————— 
he will enjoy a success- 
ful, if strenuous, year of 
office, and we know that, 
given health and strength, he will not be found wanting in 
any of those attributes which go to the making of a 
first-class President. 
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LLEWELYN B. ATKINSON. 


Mr. Atkinson is one of those men (and there are not 
many left) who were at work in the early eighties, in the 
time of pioneering between those two landmarks, the Paris 
Exhibition of 1881, and the classic paper by Dr. J. Hopkinson 

: and his brother Edward, 
on dynamo design, which 
was read before the Royal 
Society in 1896. The 
path which was hewn in 
those days became after- 
wards:a broad road, and 
those who followed can 
have but little conception 
of the difficulties which 
were met with and over- 
come. 

As might be surmised : 
from his fint name, Mr. 
Atkinson was born in 
Wales—at Builth Wells, 
Breconshire; his father, 
a civil engineer, had car- 
ried out railway work in 
various quarters of the 
globe, and designed and 
laid out the Mid-Wales 
Railway, which has since 
been inccrporated in the 
Cambrian system. — Mr. 
Atkinson was educated at 
the Merchant Taylors’ 
School, on the modern 
side, and gave special at- 
tention to physics and 
chemistry, with the result 
that, on leaving, he was 
awarded an Exhibition at 
St. Thomas’s Hospital : 
he did not, however, take 
this up, having decided 
to adopt his father’s pro- 
fession. At that time elec- 
trical engineering was a 
coming thing, and in 1880 
he attended Prof. Ayrton’s 
evening classes in elec- 
tricity at Cowper Street Schools, Finsbury, before the Fins- 
bury Technical Colleze was buiit, winning in 1881 the first 


[Wykeham Studios, 


prize and silver medal in the City and Guilds of London 
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Institute's examinations in electrical technology. This 
success brought him several invitations to become the 
manager of electrical companies, but he wisely decided, in 


accordance with the advice of Sir William Siemens, to 


acquire a complete engineering training, for which purpose 
he entered the Engineering Department of King's College, 
London ; here his successful career was continued, he being 
awarded the Telford medal for gaining the highest number 
of marks in both his second and third years. 

Having completed his technical training, Mr. Atkinson 
was apprenticed to Messrs. Kitson & Co.'s Airedale Works, 
locomotive builders, Leeds, and in 1886 he was articled to 
Measrs. Goolden & Trotter, of London and Halifax, being 
associated with Mr. Trotter and Mr. H. W. Ravenshaw in 
designing and experimental work in connection with 
dynamos. The manufactures of this firm included p. C. and 
a.c. machinery, and transformers, Mr. Gisbert Kapp 
collaborating in the A. C. work. Mr. Atkinson took out his 
first patent in 1886, for a dynamo brush constructed of 
layers with intervening resistances for the purpose of 
preventing sparking, a design which was revived by Mr. 
W. M. Mordey before the I.E.E. mauy years later. In the 
following year, Mr. Atkinson studied the application of 
electricity to mining, and took out many patents in 
connection with coal-cutting and other machinery. 

One of his first jobs in 1887, at Halifax, was to design, 
with Mr. W. H. Ravenshaw a 6-H. P. direct- current motor, and 
to build it on to a coal-cutting machine of the bar type. 
This was the first electric coal-cutter, and the capabilities 
of the electric drive were demonstrated as soon as it was put 
to work, by breaking the cutter bar. This led to his 
spending a good deal of time practically working at the coal 
face, and designing an improved cutter bar. Four years 
later, in collaboration with his brother Claude, their paper 
on “ Electric Mining Machinery was awarded the Telford 
gold medal and premium by the Institution of Civil 
Engineers. 

One of his early experimenta about 1888 was trying to 
run a small motor having laminated fields, with alternating 
current, and he found that, though it was not of much use 
as an ordinary series motor, it ran fairly well with a decided 
torque when alternating current was applied to the field 
windings, the armature short-circuited, and the brushes 
rocked about 45°. The arrangement is quite well understood 
to-day, but it was surprising when first tried ae an experi- 
ment at a time when synchronous motors were undeveloped, 
and some five years before the great controversy took place 
on alternating-current motors. 

In 1888, Mr. Trotter having retired, he became a partner 
in the firm of Messrs. Goolden & Co. Next year the works 
were removed to London, and considerably extended under 
Mr. Evershed, the instrument-making department was 
developed into an important section of the business. In 
1893 the business of the company was amalgamated with 
that of Messrs. Easton & Anderson, under the title of Easton, 
Anderson & Goolden, Ltd., and Mr. Atkinson became a 
director of the new company, until he retired in 1827. In 
the following year he read a paper before the Institution of 
Civil Engineers on the “ Theory, Design, and Working of 
Alternate-Current Motors,” which was awarded a Telford 
premium. That paper was long before its time; it con- 
tained the fundamental principles of almost every kind of 
4.0, motor, anticipating many later inventions, and had 
it not been buried in the archives of the Civil Engineers, 
owing to the secretive practice of that Institution, it might 
have exerted a considerable influence on the position of this 
country in this industry. | 
. Although Mr. Atkinson had attained to so high a posi- 
tion on the technical side of the industry, he always had a 
‘strong bent towarda the commercial side, and his next 
‘undertaking bore in that direction, marking a new epoch in 
his career. In conjunction with the late Mr. P. J. Fawcus, 
and others, he founded the Trafford Park Power and Light 
Supply Co., Ltd., the first company formed in this country 
with the primary object of distributing cheap power over an 
industrial area; for nearly 20 years he was a director of 
this company, which was recently absorbed by the Stretford 
Urban District Council. One of the firms which built 
works in Trafford Park was that of Messrs. W. T. Glover 
‘and Co., Ltd., and when this firm was reorganised in 1903, 


Bure - 


Mr. Atkinson was invited to become a director, a post which 


he occupied for about 17 years, being for the greater part 
of that time in charge of the London office of the company. 
The business was recently purchased by Messrs. Vickers, 
Ltd., and he was invited to remain on the board, but retired 
ón account of his many other oc2upations. . 

We now come to a third period in Mr. Atkinson's career 
—his connection with the Cable-Makers’ Association. He 
had taken a prominent part in the affairs of this Association 
from the time when he joined the board of Glover's, being 
at one time chairman ; his exceptional qualities were there- 
fore familiar to his associates, and on the death of the late 
Mr. A. H. Howard, in 1916, he was unanimously invited 
by his colleagues in the cable-making industry t» become 
the secretary and manager of the Association, a position 
which hestill occupies. He is also chairman of the Joint 
Industrial Council of the cable-making industry. —E A 

It must not be supposed, however, chat Mr. Atkinson’s 
preoccupations in other fields diminished his interest in 
electrical engineering proper; he frequently took part in 
the discussions of the Institution of Electrical Engineers, 
of which he became a member in 1900, and in 1918 he 
delivered a remarkable address (the 10th Kelvin lecture) 
to the Institution, on “ The Dynamical Theory of Electric 
Engines," in which he opened up a new field of thought 
and investigation which had been previously almost 
wholly neglected. In 1917 he was elected a Member of 
Council, and in 1919 Vice-President of the Institution. 
Amongst other of his multifarious activities, we may 
mention that he is a member of the Electrical Sectional 
Committee of the British Engineering Standards Associa- 
tion; a representative of the I.E. E. an tbe Electrical Research 
Committee ; a representative of the C.M.A. on the Electrical 
Development Association ; and a Member of Council of the 
Federation of British Industries. For many years he has 
been a member of the Dynamicables, of the 25 Club, 
and of the Electro-Harmonic Society, and other bodies 
connected with the social side of the industry. 

Mr. Atkinson has several times visited America, and in 
1893, the year of the Chicago Exposition, he was invited 
by the Westinghouse Co. to remain in the United States 
and organise an electrical mining department of their 
business, but his engagements at home prevented his accept- 
ance of the offer. He has also visited German and Belgian 
industrial centres in connection with technical and com- 
mercial affairs. His inventions and patents cover a wide 
range, including mining machinery, D.C. and A.C. apparatus, 


. electrical instrumente and demand indicators, &c., and he 
has carried on research and testing laboratories of his own. 


He was also at one time a frequent contributor to the 
electrical and financial Press on electrotechnical and 
commercial matters. | 

Mr. Atkinson is a man of very remarkable character, com- 
bining the methodical, deliberate, and precise habite of mind 
derived from a scientific training with extraordinary 
versatility and “savoir faire." His inclinations are pro- 
gressive, and he scorns obsolete methods or apparatus. 

He is very even-tempered and forbearing, and exceedingly 
sensitive to discord between himself and others or amongst 
others with whom he associates. He isa humanitarian with 
broad viewa of life, and a great lover of his home, which, as 
would be expected, is of a unique character, replete with 
domestic labour-saving devices. In addition to his many 
and varied professional activities, he is an agriculturist, and 
runs a small farm on scientific lines. 

His hobbies are collecting slide rules and spinning tops, 
the latter especially giving him great enjoyment. As for 
sports and pastimes, he plays golf so badly and so good- 
humouredly that he seems to do so rather to give amuse- 
ment to the onlookers than for the sake of personal 
pleasure. 

His scientific habit of thought prevents him from doing 
anything by chance, and yet, as though his nature demanded 
an outlet by way of relaxation from such severe, precise, and 
rigid calculations, he has been known to pounce upon a 
friend who has happened to win a small stake at cards, and, 


‘with great delight, to toss him for the proceeds—which he 


invariably wins. 
It may not be generally known that during the war he 
served as a special constable. | | 
E 


a 


586 


THE ELECTRICAL REVIEW. [Vol. 87. No. 2,241, NOVEMBER 5, 1920. 


Recent history is silent as to whether he is still a 
fisherman, but rumour says that it was he who, as a lad, 
called at the local squire's house to ask for permission to 
fish in his lake, and when this was curtly, and, as he con- 
sidered, rudely, refused and the door slammed in his face, 
noticing that the key was on the outside of the door, he 
Maec it in the lock and threw it in the lake on his way 

ome. 

In the proceedings of the Institution, Mr. Atkinson's 
most noteworthy attributes are his extraordinary lucidity 
in debate, and his mercilessly logical method of developing 
his argument, combined with remarkable powers of pene- 
tration to the roots of the matter and of expressing his 
views in concise, clear-cut English. His power of seeing 
both sides of a question does not prevent him from forming 
very definite views, to which he gives expression in uncom- 


promising terms, without fear or favour. On the other 
hand, his tact and suavity, combined with bis personal 
popularity, are priceless qualities in the conduct of 
discussions, and he bas many times carried through 
difficult negotiations to a successful issue where others 
would have arrived at a deadlock. 

Those who have heard his many speeches at Institution 
functions during the past year—sparkling with humour, but 
always with an undercurrent of sound and serious import— 
know that the industry will be well and worthily repre- 
sented on all such occasions during the ensuing year ; 
and the President's admirable record of success in 
engineering and in business guarantees that the affairs of 
the Institution, technical, commercial, and social, will be 
ee on the soundest lines whilst he holds the reins of 
office. 


THE 


In these days of expensive fuels any device that is calculated 
to promote fuel economy and increased steaming efficiency 1s 
worthy of consideration. If the air flow is uniform and the 
fuel is spread evenly over the grate, combustion will also be 
uniform and even throughout the whole area of the fire. In 
an ordinary boiler furnace these conditions are not necessarily 
fulfilled, resulting in an excessive air flow through the grate, 
. which ìs a particularly active source of loss. By the use of 
the furnace hereunder described, however. it is claimed that a 
considerable reduction in the amount of excess air can be 


Fic. 1.—'" TunbiNi*" FURNACE APPLIED TO B. & W. Bolter. 
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Fic. 2.—“ TURBINE " FURNACE APPLIED TO J.ANCASHIRE BOILER . 
Fra. 3.—‘' TURBINE " FURNACE GRATE “ BLADES.” 


made, the air can be thoroughly diffused over tbe whole area 
of the grate, and it can be brought everywhere into intimate 
contact with the fuel. 

The furnaces under consideration takes its name from the 
analogv which its form in longitudinal section bears to the 
Jet and blades of an impulse de Laval steam turbine, the in- 


"TURBINE" BOILER FURNACE. 


tention being that the air shall pass up between the fire bars 
at an equal rate over the whole surface of the grate. 

The constructional details will be gathered from fig. 1, which 
shows the furnace as applied to a Babcock & Wilcox boiler; 
fig. 2 shows its application to a Lancashire boiler; and fig. 3 
illustrates the Turbine ” furnace '' blades.” 

As shown in fig. 1 several troughs (the number varies with 
the width of the furnace) rounded at the bottom and measur- 
ing about 5 in. across their mouths are disposed longitudinally 
within the furnace flue. Each trough is separate from the 
rest, and lies, unbolted, in contact with 
its neighbours, being hooked at either 
end over ridges on the dead and bridge 
plates (5) and (54), but otherwise un- 
supported. Angle-sectioned extension 
pieces (3) are bolted to the two outer 
troughs so as to fill the gaps between 
them and the furnace walls. 

Within the mouths of the troughs are 
placed fire-bar members (1), the form of 
which will be readily followed from fig. 
3. Each blade shown in fig. 1 in 
sectional elevation is part of a separate 
1 (fig. 3), so that each trough has, 
say, three or four dozen of these sepa- 
rate fire-bar castings, which are sup- 
ported on the edges of the troughs. Each 
casting is provided with a slot in front 
and with a flat web behind (fig. 3), 
which fita into the slot of the succeeding 
à casting. It will be appreciated then that 

hoy the fire-bar castings can be rapidly slid 
| into position, the whole being locked 

together by the insertion of the last 

member (14), fig. 1. 

The top surface of the grate thus 
formed is, however, not continuous; be- 
tween each pair of castings a i- in. wide 

- slot is left for the passage of air from the 
trough below, fig. 2, the width of the 
slot being preserved even when the cast- 
ings are tightly pressed together. The 
rear face of the blade of each casting 
lies at an angle of 45 deg. to the general 
top surface of the grate; the forward 
face of the succeeding casting makes an 
angle of 60 deg. with the same plane; 
and the jà-in. slot between the pair is 
thus continued below in the form of an 
inclined tapered passage. It is this form 
of air passage, ib is claimed, which en- 
ables the finest fuels (even in a powdered 
form) to be burned, because the inclined 
surfaces tend to prevent the fuel falling 
through the slots between the fire-bar 
members. As shown at (2), fig. 1, the 
bottom edges of the sloping blades are 
formed to a radius so that with the 
curved bottom of the trough they make 
an approximately circular passage for 
the air flowing along the trough. The 
area of this passage, owing to the in- 
clined trough bottom, the trough being 

shallower towar la che back than at the front, decreases from 
back to front in su-h a way that, as air escapes through the 
successive slots into the fire, the velocity of the remainder 
in the trough remains constant. 

Air is drawn into the troughs by means of a separate steam 
jet (10) for each trough, which is placed at the mouth of an 
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injector pipe (4). For the first portion of their length the in- 
jector pipes contract in diameter; for the centre portion they 
are parallel; and for the remaining portion they expand to 
suit the radius of the trough bottom as shown at (4). 

All the steam jets are connected to a single source of steam; 
the nozzles have a large coellicient of expansion, and their 
form is such that the jet of steam splays out and fills the bore 
of the injector pipe. Superheated steam is used for the jets. 
The supply is taken from the top of the boiler and led by a 
system of piping through a reducing valve and pressure gauge 
for some distance into the side tlue before ue to the jets. 
This form of superheater is very simple and easy to install, it 
being necessary to remove a single brick only from the boiler 
setting. The employment of superheated steam, it is claimed, 
increases the efliciency of the injector jets, because for equal 
weights the volume delivered is greater if superheated. Fur- 
ther, the use of a number of small jets also leads to economy, 
for the amount of steam used is proportional to the square of 
the jet diameter. The air pressure prevailing in the troughs 
depends on the pressure of the steam delivered to the jets. 
Therefore, the air pressure below the fire bars can be regulated 
over a considerable range, so that a wide variety of fuel can be 
burned in a furnace at different times. The ash and clinker 
are removed by raking them out over the dead plate (5), fig. 1. 
Very little dust falls through the bars into the troughs; what 
does is removed by a long-handled scoop. A large proportion 
collects in the combustion chamber between the two brick 
bridges shown in fig. 9, and is removed through the door 
shown. 

' Turbine" furnaces can be readily fitted to any type of 
existing boiler. As regards their performance, we recentlv 
had an opportunity of inspecting several installations at work 
which, according to their uses, are giving every satisfaction. 
The claims made for them with regard to performance and 
ability to burn cheap low-grade fuels appear at first sight to 
be very high, but a number of tests have been carried out on 
installations in various parts of the country, and in every 
case the furnaces have performed their proper functions in a 
commendable manner. 


REVIEWS. 
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The Principles of Electrical Engineering and their Applica- 
tion. By GisseRT Karr, M. I. C. E. Vol. IT. Application. 
Pp. xv+384; 173 figs. London: E. Arnold. Price 18s. 
net. 


In this book it is pleasing to note the continuance and 
enlargement of the lucid chapters contained in Dr. Kapp’s 
previous volume. We have vet to see a more comprehensive 
statement of electrical principles, and in like manner the 
fundamental applications are set out. It is true that certain 
details one might have looked for are not dealt with, but in 
the main the ground is well covered. Again in this volume 
one is led in a careful manner through the maze. so that 
even the most intricate problem 1s brought to a conclusion 
without having to traverse devious paths. With his almost 
uncanny facility for reducing an otherwise complicated for- 
mula to a simple expression, the author enables one to memo- 
rise facts and figures so that they become anvthing but 
difficult, and withal he carefully explains his reasoning and 
indicates the verv truth of each constant and variable. 

The main headings of the first volume may be reiterated 
with advantage. viz.. Conductors, Resistance, Distribution, 
Electrostaties. Electromagnetism. Electrodynamics, Units, 
Magnetic qualities of Iron. and Alternating Currents: having 
obtained a complete knowledge of these items, one is led to 
questions of dvnamo design, and the second volume opens 
with a discussion relative to the armature, and here we are 
at once impressed with the clarity of presentation. Field 
magnets are next treated of, and the paragraphs dealing 
with the critical sneed of turbo-dvnamos are of absorbing 
interest. In the chapter relative to the complete dvnamo 
there is much to attract one, but the vexed question of com- 
mutation is dealt with in a more than ordinarv manner: here 
and in the following pages on working conditions. Dr. Kapp 
is probably at his hest, the manner in which details and 
special applications are introduced being esnecially bright. 
The importance of obtaining a good load factor upon plant 
m^kes the next chapter one that will appeal to all, and“ The 
dvnamo in connection with a storage batterv "' forms a fitting 
title thereto: though brief, the matter is comprehensive. 
Few ore qualified to nen a chapter on experimental work 
with the assurance of Dr. Kapp, and, as we have noted pre- 
viously, his modesty in dealing with points upon which he 
js an expert, is most marked. Many engineers might with 
advantage model their tests upon the examples and methods 
indicated. 

We now turn to alternators, and bearing in mind the 
principles so clearly enuncinted in the first. volume, we are 
able to appreciate to the full the probleins now reached. 
The subject matter relative to harmonies is very detailed. but 
fnlly explicit. The next two chapters relate especially to 
the practical working of alternators and there is much of 
interest to be gleaned from them. Converters form the anb- 
ject next handled, these are very briefly tackled. Following 


upon this a digest of the author's classic work on '' Trans- 
formers ” forms the basis of two chapters, and again we 
are compelled to admire. Of late years the induction motor. 
and alternating current commutator motors have attracted 
much serious attention as subjects for especial and careful 
study and research, and for anyone who desires to learn in 
a concise yet complete manner the considerations attached 
thereto, we cannot but recommend the perusal of the pages 
before us; the principles involved may be then mastered in 
a facile manner. Readers of the recent lines in this periodical 
anent power factor will find Dr. Kapp's last chapter relating 
to phase advancing, enlightening and worthy of consideration. 

The work concludes, in a manner similar to its predecessor, 
with a good general index and index to formule; in spite 
of difficulties, the general quality ef the book shows no 
deterioration. The two volumes form an admirable handbook 
for the student and the general engineer, and with advan- 
tage may be read by all whose business brings them in 
contact with electrical machines and installations. 


The Year Book of Wireless Telegraphy and Telephony, 1990. 
Pp. 1,148, illustrated. london: Wireless Press, Ltd. 
Price 10s. 6d. net. 


For the eighth year in succession this publication makes 
its appearance. During the eventful years which have elapsed 
since it was first offered to supply a very real need, the 
scope and excellence of the volume have been steadily in- 
creased, and the Year Book has long since come to be regarded 
as indispensable to anyone associated with wireless work. 
The latest edition embodies quite a number of distinct im- 
provements, upart from the special technical articles which 
always constitute so valuable a feature of the book. Dealin 
first with these improvements in the arrangement of standard 
matter and chronological records. &., we tind that the calen- 
dar has been improved by the addition of the times of sun- 
rise and sunset (Greenwich meridian), and by the inclusion 
of the phases of the moon. All matter relating to wireless 
progress has been transferred from the calendar to the special 
record of development," which has been thoroughly revised 
by Dr. N. W. MeLachlun: we do not notice in this record 
any particulars of the long-distance Poulsen arc stations erected 
in France and Italy and certain other countries during recent 
years. The section on laws and regulations appertaining to 
wireless has been enriched by the addition of much fresh 
information, and the general arrangement of this important 
section is now exceptionally clear and concise. A point which 
wil appeal to every user of the volume is the inclusion of 
small maps of each country in the pages dealing with its 
wireless laws and regulations. These detail maps replace the 
unwieldy world-chart which has forined a feature of previous 
editions. For purposes of reference to individual countries 
and stations the detail maps are undoubtedly more convenient 
and useful than the world chart, but the latter (on a smaller 
scale than hitherto) should certainly be restored in future 
editions. The individual stations need be identified only bv 
reference numbers, if at all, but it is often very convenient 
to have a map showing the general location of all the world's 
wireless routes at a glance. 

The list of land and ship stations and their call letters has 
again been revised and brought up to date, and the same ap- 
plies to all the other reference sections, including the direc- 
tories of wireless companies and wireless societies; the bio- 
graphical notes: the literature of wireless telegraphv: the 
Morse code section, and so forth. The bibliography of litera- 
ture on wireless telegraphy and telephony is a very valuable 
feature, erring only on the side that it contains a number 
of books bearing rather indirectly on wireless matters. 

Turning to the special articles which always form such a 
feature of interest in this volume. we find a welcome co- 
ordination of all the meteorological data in one section. 
Writing on radio-communication and meteorology. Lieut.-Col. 
E. Gold gives (in addition to valuable purely technical data) 
4 most instructive demonstration of the mishaps attending 
imperfect weather forecasts, and a most convincing statement 
of the achievements now realised in this branch of meteoro- 
logy. Few people realise the extent to which weather fore- 
casts were employed during the war. Mr. A. R. Hinks writes 
upon wireless and time, and indicates that. as in connection 
with weather forecasts, wireless has made possible resulte 
which could otherwise not be achieved. 

One of the most valuable features of the new edition 1a 
the excellent series of National Resumes." Each résumé 
is written by a well-known wireless engineer, and covers the 
past vear’s progress and general status of wireless telegraphy 
and telephonv in the country concerned. . Résumés are given 
for France, Germany. Great Britain. Holland, Italv, Japan. 
Norwav, and the United States. It is certainlv to be hoped 
that this innovation will be made a regular feature of the 
vear book and that résumés for other countries will he added 
as occasion arises. At present these national résumés occupy 
a total of less than 30 nages. and we should like to see them 
enlarged somewhat m the next edition. : 

Mr. W. T. Ditchain wives a verv good review of the progress 
of wireless telephony, and suggests that the latter will be one 
of the commoenplaces of everyday commercial life in the near 
future. Mr. F. P. Swann, writing upon valve amplifiers for 
shipboard nse, explains the eonsiderations which led to the 
adoption of the present design of this amplifier. The eqmp- 
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ment described is calculated to give a minimum of trou^le 
in operation and maintenance, and it is likely to remain 
effective for a reasonable period whatever the general technical 
developments introduced into wireless practice in the mean- 
tine. The relative merits of various circuits and points 
relatinz to practical operation are discussed in detail 

Aviation has made such rapid progress during recent years, 
and wireless plays such an important part in modern 
aviation that it is not surprising to find a special section of 
the year book devoted to gero-wireless work. Major Robert 
Orme writes upon radiotelegraphy and aviation, pointing out 
the difficult conditions to be met in aeroplane service, and 
reviewing the enormous progress made during the war. It is 
not too much to say that wireless in relation to aviation is 
entirely a war development so far as really practical results 
are concerned. Major Orme very properly lays stress upon 
the enormous importance of directional wireless in the naviga- 
tion of aircraft, and states that the navigational applications 
are probably the most valuable contribution which the wireless 
engineer can afford to the science of aeronautics. Many air- 
men and sailors, as well as wireless operators and students, 
wil read with interest Mr. G. M. Wright’s contribution on 
direction finding, in which he considers the fundamental 
geometry of the problem, and also the requirements and 
technique from the wireless point of view. 


Major C. E, Prince's very excellent paper on wireless tele- 
phony and ite. application to aircraft surveys the almost 
incredible progress made during five years of strenuous effort. 
The story of difficulty after difficulty overcome makes fascinat- 
ing reading, and we have reason to be grateful to the men 
whose efforts established telephony as a working organisation 
in the British flying service, and evoked official admission 
in a German Arny Order that we were far ahead in C.W. 
and telephone work. There is no technical reason at the 
present day why an ordinary telephone subscriber should not 
be able to speak to an aeroplane in flight anywhere within 
100 miles or so. 

Consideration of space limitations necessitates conclusion 
of what is even now but a very sketchy outline of the matter 
contained in this year book. The compilations of valve and 
wireless telegraph patents in 1919, and the section on wireless 
terminology and useful data are a continuation of features 
which have already proved their value. Two short chapters 
of special intérest pay well-earned tribute to the work of 
the Berne Bureau or international clearing house for radio- 
telegraphy, and to the services rendered to wireless by the 
amateur experimenter. A new directory feature is a 
list of aerodromes fitted with wireless, and a list of aviation 
identification and call letters. Unquestionably the Year Book 
is this year better than ever before. 
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BUSINESS NOTES. 


Bankruptcy Proceedings.—J. Skinner (Foster, Skinner 
and Oo.), electric fittings dealer, Liverpool.—First meeting was 
‘held on November 4th, at Official Receiver's offices, Liverpool. 
Pablic examination, November 29th, at the Court House, Liverpool. 

HARRISON & Sons, electrical engineers, 93, Prinoes Street, 
London Road, Southend-on-Sea.—First meeting, November 9th, at 
14, Bedford Road, W.C. Public examination, December Ist, at the 
Shire Hall, Chelmsford. 

W. T. SMITH, electrical and mechanical engineer, Victoria 
Street, Bolton—ls. 8d. first instalment of composition of 5a. in 
the £, payable November 8th, at the Official Reoeiver's Office, 
Byrom Street, Manchester. 

G. W. LESTER (Lester & Browne), electrical engineer, 44 and 46, 
Surbiton Road, Kingston-on-Thames.—HReceiving order made 
October 30th on creditors’ petition. First meeting November 15th ; 
public examination, January 14th, 1921, both at Carey Street, W.C. 

W. H. S. WARD, electrical engineer, 56, High Street, Acton.— 
Receiving order made October 29th on creditors’ petition. 

J. C. THoMsoN, electrician (lately electrical engineer and con- 
tractor), late of Station Street, Mansfield, Notts.— Receiving order 
made October 30th, on debtor's own petition. 

E. CLONEY, tramway divisional traffic superintendent 5, 
St. Albans Road, Parliament Hill Fields, N.W.5.—Last day for 
proofs for dividend, November 17th. Trustee, Mr. W. P. Bowyer, 
Senior Official Receiver, Carey Street, W.C. 


Company Liquidations,—ELxorTRoLYTI Co., SPAIN AND 
PoRTUSAL, LTD.—Meeting of creditors is called for November 11th, 
at 5, Moorgate Street Buildings, E.C. Particulars of claims to be 
sent to the liquidator, Mr. R. J. Marsden, by December 16th. 

OOMMEBOIAL ELEOTBIOAL ACCESSORIES, LTD.—Particulars of 
claims must be sent to the liquidator, Mr. N. Bell, 79, Wool 
Exchange, E.O., by November 26th. 

ACCUMULATORS, LTD.—Meeting of members is called for 
November 29th, at Carlton House, 11D, Regent Street, S.W., to hear 
an account of the winding up from the liquidator, Mr. W. J. 
Matthews. E l l 

TELEPHOS DOMESTIC AND STREET LIGHTING Co., LTD.—Meeting 
of members is called for November 13th, at 805, Salisbury House, 
E.O., to hear an acoount of the winding up from the liquidator, 
Mr. H. H. Foster. | 

MASHAM AND DisTRIOT ELECTRIC SUPPLY Co, LTD.—Winding 
up voluntarily, Liquidator, Mr. T. E. Thwaites. 


Dissolntion of Partnership. — ENGINEERING SUPPLIES 
Co. oonaulting. mechanical and electrical engineers, 24, Grey 
Street, Newoaatle-on-Tyne.—Mr. J. W. Finney and Mr. H. W. 
Slater have dissolved partnership. Debts will be attended to 
by Mr. H. W. Slater, who will continue the business under the 
same style and at the same address. 


Trade Announcements. — SOUTHERN  ErkcTRIO Co., 
LTD., has removed to permanent premises at 138, Southwark Street, 
B.E. 1. and will shortly open a trade counter and showroom. 
Telephone, Hop 2780. 

THE YULE ELEOTRIC CO., 47, Station Road, Winchmore Hill, 
N.21, is closing down. All debts will be attended to by the com- 
pany. Remittances should be sent to the Yule Electric Co., at 
9, Dalhi Road, Edmonton, London, N. 9. 

Messrs. JONES & PORDES have appointed the following sole 
agents for the sale of their Kiba” dry cells: — Midlands. Phillips 
and Turner, 115. Eimund Street. Birmingham; S. Yorkshire, 
Darby, and Nottingham, the Hallamshire Electric Co., Ltd., 16, 
Carver Street, Sheffield; Principality of Wales, the Commercial 
Electrical Supplies Co., 8, Westgate Street, Cardiff; W. and S.W. 
of Eagland, the Elco Manufacturing Co., Colston Yard, Colston 
Street, Bristol; and Central Yorkshire, Rickard, Wright & Dean, 
Ltd., 17, Neal Street, Bradford, l 


ENGLISH ELECTRIC & SIEMENS SUPPLIES, LTD.—An amalgama- 
tion has been completed between English Electric Supplies. Ltd., 
and the lamp and supplies department of Messrs. Siemens Bros. 
and Oo., Ltd., and from November Ist the business will be carried 
on under the title of English Electric & Siemens Supplies, Ltd. ; 
registered office, Brook House, 191 and 192, Tottenham Court Road, 
W.; the supplies department, showrooms, and stores will be 
retained, and all orders and business in connection therewith dealt 
with from that address. | | ue 

Messrs. BELLING & Co., Darby Road Works, Edmonton, N. 18 
have purchased the designs and registrations and certain materials 
of the Yule Electric Co., and are arranging to continue supplying 
some of the articles which the company has been making for 
which a demand continues. u 

LONDON ELECTRIC STORES will remove on November 8th to 
39, Furnival Street, Holborn, EC. 4, Telephone No., Museum 4902. 

CITROEN GEAR Co. has removed to 22, Buckingham Gate, 
Westminster, S.W. 1. Telephone No., Victoria 7193 ; Telegraphic 
address, Helical, Sowest, London. 


Catalogues and Lists.— Messrs. PIRELLI, LTD., 144, Queen 

Victoria Street, E.C.4.—Prioe list (48 pp.) of wires and cables, 
including pure and V. I. R., asbestos, and silk-covered types. Also 
accessories for installation work, rubber gloves, ebonite tubes, rods, 
and sheets, &o. Illustrated. 

Messrs. JONES & PoRDES, 8, Crawford Passage, Farringdon 
Road, E.0.1.—A circular letter announcing that Elba" accumu- 
lators have now been placed on the market in five siz»s from 20 to 
100 amperes, 2-6 volts. A year’s guarantee is given. 

THE NEWMAN ELECTRICAL Co., 64, Newman Street, W.1.— 
Leaflet illustrating and describing Nuoo" artistic fittings for 
semi-indirect lighting with alabaster and opal bowls. Fully 
priced. i 

THE ENTERPRISE MANUFACTURING Co., LTD., Gun Street Elec- 
trical Works, Bishopsgate, E. 1.—An illustrated and fully priced 
catalogue (24 pp.) dealing with electric fans, small motors, starters, 
switch and fuse gear, &o. | l l 

BRiTISH INSULATED AND HELSBY CABLES, LTD., Prescot, 
Lanos.—A very complete catalogue (104 pp.) of accessories for 
telegraph and telephone line construction, including insulators, 
bolts, poles, fittings, tools, and batteries. Well illustrated and 
dimensioned. l : 2 

THE J. G. BRILL Co, 150, Southampton Row, W.C.1.—A 
booklet (4 pp.) entitled A New Point ef View," giving two or 
three testimonials in favour of the " Birney " safety car. 

Messrs. T. M. Jonws & Co., 3, Buckland Terrace, Plymouth.— 
A priced leaflet illustrating the “Jone” bell transformer, and a 
list of seven cables for sale. | 2 

Messrs. YARNALL X Co., Cornwall Street Ironworks, Openshaw, 
Manchester. Stock list of new and second-hand D.O. motors. 

THE GENERAL ELECTRIO Co., LTD., 67, Queen Victoria Street, 
E.C.4.—Leaflet No. O. 2,368, giving particulars and prices of 
" Geeko" accumulators for ignition, starting and lighting. Also 
an illustrated folder dealing with Osram vacuum and gaafilled 
lamps. Priced. 

Messrs, GREENWOOD & BATLEY, LTD., Donington House. 
Norfolk Street, Strand, W.C. 2.—An illustrated and priced 
catalogue (15 pp.) of Bipol" electric storage batteries, lighting 
sets for cycles. and charging boards. Also two leafista, one giving 
prices of batteries and lighting sets, and the other illustrating the 
Teo“ patent electric police service lamp. 

THE OVERSEAS ENGINEERING Co., LTD., 163-165, Great Port- 
land Street, W. I.—List No. 175, a priced and illustrated specifica- 
tion of Overseas-National steam-driven dynamos. Aleo List 
No. 135 P, a pamphlet in Portuguese, illustrating and deeoribing 
" Overeas  cleotric light installations, um. EE 
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‘pronounced, and prices have advanced 5s. to 10s. per ton. 
while, forward lead has been inactive, there being apparently no 
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Book Notices.— The Financial Times Income-Tax 
Gnide, 1920 Edition (revised), (36 pp.). London: The Financial 
es, Ltd.; price 1s, net.— In view of the radical revision made in 
the Inoome-Tax by the Finance Aot, 1920, this little guide will 
prove invaluable to all affected. The booklet is divided into eight 
sections dealing respectively with earned incomes (detailing abate- 
ments and allowances, life assurance, &c.); unearned income 
(Government bonds, Treasury Bills, £o.) ; how assessment is made; 
relief and how to obtain it; the super-tax ; the exoess profita tax ; 
Corporation profits tax and death duties. Every point is clearly 
explained, and tables are included to illustrate the text. | 
A Proposal to Increase the Purchasing Power of the Penny" 
(7, pp.) By Harry Allcock, M.LE.E.—In this short paper Mr. 
Alloock puts forward the suggestions made by him at the Cardiff 
meeting of the British Association (ride ELECTRICAL REVIEW, 
September 10th,.1920, p. 347). 

“Electric Lighting for Cycles and Motor Cycles.” By H. H. W. 
Cross, Pp. xiii + 124, figs, t0. London: E. and F. N. Spon, Ltd. 
Price 3s. 6d. net. 

‘Scientific Papers of the U.S. Bureau of Standards, No. 391, 
" Measurement of Diffuse Reflection Factors, and a new Absolute 
Refleotometer " (15 pp), and No. 392, A Photographic Method 
of Detecting Changes in a Complicated Group of Objects" (12 pp). 
Washington: Government Printing Office. Price 5 cents each. 

"Tbe English Electric Journal," Vol. I, No: 4. October, 1920. 
(54 pp.) London: The English Electric Co, Ltd.—The Siemens 
Works, Stafford is described in this issue, and the illuatrations are 
n ood. Mr. R. A. R. Bolton contributes an article 
on The Switchgear Problem in the Power House,“ and a long 
paper on Test Corrections for Impulse Steam Turbines,” by Mr. R. 
Livingstone, A. M. I. E. E., also appears, as well as notes On a 
Theory of Fluid Friction and its Application to Hydraulics,” by 
Mr. E. Parry, B. So, . i 2M . 

"Labour: Its Output and Reward" (18 pp.). By Percy J. 
Pybus, C. B E, M. ILE E. —A lecture given in the Department of 
Industrial Administration, College of Technology, Manchester. 
Manchester : University Press. 

" Tait's Electrical Directory of Australia and New Zealand, 1920." 
Fourth edition (186 pp.). Melbourne: Peter G. Tait.— This 
edition, which supersedes that of 1918, gives very complete 
partioulars of about 700 undertakings in the Antipodes. In many 
caces the financial resulta of last year's working are incluJed. An 
index of stations by States is included for easy reference. 

“The Industrial League and Council Journal.” Vol. II, No. 9 
(86 pp). Price 6d.—The October issue of this journal contains a 
number of instructive and interesting articles on industrial 

uestions. Among these is Work for the Industrial League,” by 
Me. T. O. Jacobsen, J.P., L. C. C., and The Industrial Situation," 
by Mr. H. G. Williams, M.Sc. Mr. G. N. Barnes's paper, read at 
Olympia recently, is reprinted, and an account of speeches made at 
the Eccentric Club dinner of the Executive Committee of the 
Council, is given. |... .. ... |. . ] 

Trade and Industry in Australia. — An interesting 
address was given by Mr. 8. W. B. MoGregor to the British Empire 
Producers’ Organisation, on October 28th, on British Trade and 
Industry in Australia. Mr. Ben. H. Morgan. chairman of the 
Organisation, presided. Mr. McGregor dealt with the great 
industrial development of the Commonwealth in the last few years. 


"The three main channels were wool manufacturing, the :teel 


industry, and the boot and leather trades, for a'l of which 
Australia had raw materials in plenty. He mentioned the 
Australian Government scheme to use one-third of the annual clip 
for manufacturing woollen goods in the Commonwealth. An 
expenditure of about £14,000,000 was contemplated. Last year 
the principal steel works turned out 162,000 tons of pig iron 


and 185,000 steel ingots. Australia manufactured during Jast 


year about 15 million pairs of boots and shoes. With regard to 


the Australian law which prevents an industrialist making con- 


tracts on this side with workmen to go Australia, Mr. MoGregor eaid 
that, though he could make no pronouncement, he understood 
that this Aot was not enforced to. operate against the introduction 
of skilled labour into the country for Australia's new industries. 


. Rumanian Reconstruction.—The Department of Over- 
seas Trade learns from the Commercial Secretary to H.M. Legation 
tt Bukarest that an Industrial Reconstruction Company is being 


‘formed with the following objects :—To provide industry with 


machines, toole, raw materials, transport, &c.; to distribute raw 
materials that the State brings in as capital ; to make advances to 
industrialists on favourable terms ; to participate in the creation of 
industries beneficial to the nation; to contract loans and to 
discount bills. The capital of the company is fixed at 100 million 
lei, which is to be offered for subscription to industrialists of the 
country up to 60 per cent., by public subscription up to 20 per 


cent., and the remainder will be offered to industrial financial 
Organisations now in existence. 


Lead Neport.—Mxssks. G. Cawson & Co., reporting on 
October 30th, say :—'' The market this week has not shown much 
change, except that the scarcity of prompt lead has beoome more 
Mear- 


fresh speculative demand to influence prices, while consumers con- 
tinue their policy of only buying for actual immediate requ' re- 
ments. Closing prices are :—October and prompt, £36 Fs, to 
£36 10s.; November, £36; December and January, £35 15s. If 
shipments do not increase, the outlook points to a very firm market 
during the next few months, particularly as strikes and labour 
„ now to be ina fair way of settlement, which 
naturally points to a larger consumption.” 


"Au After-War Réuniop.—4À:. very enjoyable evening was 
spent at the Queen's Hall, W., on October 28th, on the occasion of 
the staffs’ after-war reunion of the Central Electric Supply Co., 
Ltd. the Westminster Electric Supply Corporation, Ltd., and 
the St. James's and Pall Mall Electric Light Co., Ltd. The 
entertainment, the programme of which comprired musical, 
vocal, and humorous items, was under the direction of Messrs, 
8. Green and 8. G. Nodes. Whether these gentlemen were also 
responsible for the selection of artists we are unable to say, but 
whoever it was deserves congratulation on the choice made. 
During the interval Capt. E. J. Bax, chairman of the Westminster 
Co., and Mr. Walter Leaf, chairman of the Central and St. James's 
Companies, delivered short addresscs of welcome to all those in the 
employ of the companies who had safely returned after serving in 
H.M. Forces during the war period, and paid tributes to those who 
had fallen in serving their country. We gather that the number 
of those who joined H.M. Forces was 307 ; the number of wounded 
was 45; and of those who made the supreme sacrifice 38. To 
quote the Roll of Honour” :— 

„Who shall sing the song of Them: 
The wonder and the strength of Them : 
The gaiety and tenderness they bore across the sea: 
In every heart's the song of Them : 
The Chivalry and Fearleseness that strove to win her Free." 


Mr. Vale-Lane's orchestra rendered much-appreciated musical 
selections during the evening, and the excellent programme was 
also contributed to by some two dozen artists, the majority of whom 
appeared by the kind permission of Mr. Charles Gulliver, of the 
London Theatre of Varieties, Ltd., and oi Messrs, Grossmith and 
Laurillard. The Staff Entertainment Committee and its hon. sec., 
Mr. R. Litt, are to be congratulated on the way the entertainment 
was arranged and carried out. 


Catalogues for Ghent,.—H.M. Vice-Consul at Ghent 
reports the opening at the Vice-Consulate of a commercial informa- 
tion bureau and library for the use of callers. A special room has 
been set apart for the purpose, and the necessary facilities have 
been provided, for the exhibition of United Kingdom directories, 
catalogues, and samples. H.M. Vioe-Consul states that there is 
accommodation still outstanding for the display of a considerable 
number of catalogues &o.,and he is accordingly open to receive 
copies from British firms which may be desirous of taking advantage 
of the remaining space available. He suggests however, that 
such firms, before actually dispatching catalogues or samples, 
should communicate with him on the matter, so that the number 
and range of exhibits may be properly controlled and confined to 
suitable limits. He adds that catalogu:s may be in either English, 
French or Flemish, and should preferably be in book form. Loose 
sheets and price lists are not desired for the purposes of the present 
collect ion. Bvard of Trade Journal, a i 


West Midland Whitley Council.—Àn important Con- 
ference of representatives of local public authorities and staff 
organisations in the Midlands, called at the instance of the 
National Joint Oouncil for Local Authorities’ Administrative, 
Technical, andiClerical Services, was held at the Council House, 
Birmingham, on Wednesday last, The convener was the Lord 
Mayor of Birmingham (Alderman Cadbury), and the object 
was to consider a proposal for the formation of a Provincial 
Whitley Council for the Midlands. Invitations to the Conference 
were cent to 164 local authorities in Warwickshire, Worcestershire, 
Shropshire, Herefordshire, and Staffordshire, and also to the staff 
associations operating in the area. The Lord Mayor pointed out 
that the National Council was anxious to establish Provincial 
Councils and local Committees ; 16 had been proposed, one of which 
would be centred in the Weat Midlands. Alderman Sir David 
Brooks moved that a Provincial Council, consisting of not more 
than 48 elected members be formed. Such Councils could perform 
very useful and valuable work in discussing the difficult questions 
of wages, hours, and conditions of service. While the Councils 
had no legal status, and no mears of enforcing their decisions, his 
experience was that goodwill prevailed on the Councils, and there 
was & genuine desire on the part of both sides to arrive at decisions 
which would be just and fair. The whole basis of the scheme 
rested on goodwill and co-operation. The resolution was seconded 
by Mr. E. Hallas, M.P., who expressed the hope that the employers’ 
side of the Councils would not be represented by officials or sub- 
oficials. Alderman Goddard (Stoke-on-Trent) supported, and the 
motion was carried. Representatives were present from many 
gas, electricity supply, tramway, and other departments of 
municipal services. 


New Rumanian Wireless Co.— Under the auspices of 
MARCONI'S WIRELESS TELEGRAPH Co., LTD., a new Marconi Co. has 
just been formed in Bukarest with a capital of 2,800,000 lei. 


New Belgian Accumulator Co.— La Société Continentale 
de l'Accumulateur Edison is the name of a new company which has 
just been formed in Brussels (79, Rue Royale), with a capital of 
1,200,000 fr., to handle the Edison acoumulator on the Continent. 


The Export Credits Scheme. — Mr. Kellaway (Secretary of 
the Department of Overseas Trade), in reply to a recent question 
put to him in the House of Commons, stated that the total amount of 
credits granted under the Overseas Trade (Credit and Insurance) 
Act to October 13th was £451,000, but some of these advances had 
been allowed to lapse, or had not yet been fully used. Mr. Kellaway 
further stated that as a result of the decision of the Government 
to increase the percentage of the cost of the goods to be advanced 
to the exporter from 80 to 100 per cent., many applications had 


been received for the advance of very large sums, 


590 THE ELECTRICAL REVIEW. al. 67. No 2241, Novzwmma 5, 1920, 


Electrolytic Smelting ia Australla.— The immense 
possibilities for the electrolytic smelting industry in Australia have 
been demonstrated by a works established at Port Kembla (N. S. W.). 
Notwithstanding the comparatively recent foundation of the work, 
the present capacity for the production of electrolytic and fire 
refined copper is 44,000 tons.— Reuter's Trade Service (Sydney). 


Electrical Developments in Japan.—Returns of the 
Department of Communicationa show that there were at the end 
of July, 778 electrical enterprises in Japan, involving a total capital 
of 1,218,390,961 yen. Their aggregate generating capacity is 
1,303 551 Kw.—Reuter’s Trade Service (Tokio). 


Goverament's Assistance to Trade.— The Daily Tele- 
graph says that Mr. F. G. Kellaway, M.P. (Parliamentary Secretary, 
Department of Overseas Trade), speaking at a meeting on October 
29th. described in some detail the assistance rendered by the 
Government to British traders in oversea markets. In the British 
Empire were 14 Trade Commissioners who rendered assistance to 
traders and sent in reports to the headquarters of the Department. 
In foreign couatries the Commercial Diplomatic Service, consisting 
of about 50 officers, was engaged in this work, and was assisted by 
Consular officers in every place of importance throughout the world. 
Selection of suitable men was made by a representative committee of 
business men, In the headquarters of the Department of Overseas 
Trade the staff was engaged on the co-ordination of reports from 
representatives overseas for the guidanoe of British manufacturers 
occupied with export trading. Mr. Kellaway said that some idea 
of the magnitude of the work might be inferred from the huge 
amount of correspondence dealt with, amounting to between 15 and 
20 thousand letters per week. This was in addition to a con- 
siderable number of inquiries made at the offices in person. A 
definite instance of an achievement of the Department was given by 
the speaker. A representative of an important British company 
reported that he had secured the first and most important post-war 
contract for the electrification of a section of the New Zealand 
Government railway. He attributed his success in a large measure 
to the great assistance rendered him by H.M., Trade Commissioner. 


Coal Strike. —CogREOTION.— Mr. J. B. Feltham, elec- 
trical engineer for Mexborough Urban District Council, says :— 
" I wish to correct a statement in this week's issue of the REVIEW 
that the stock of coal here was sufficient fora fortnight's running. 
As a matter of fact, this department held at least six weeks' stock 
of coal at the beginning of the strike." 


Lady Footballers.—The Ladies’ Football Club connected 
with Messrs, Dick, Kerr & Co., electrical engineers, of Preston, 
were entertained on October 28th, prior to their departure for a 
tour in France. Mr. R. Livingstone, works manager, expressed the 
hope that the team would visit other countries where the firm had 
associations. It was stated that the club had been the means of 
raising over £8,600 for charities. 


German Industry.—An Accrington commercial traveller, 
recently home from Germany, states that work is proceeding sobriskly 
in the Fatherland, that the defeated nation will have captured half 
the trade of the world in 10 years. He adds :—" Whilst Germans 
are working and sweating, and getting rich by output, we have the 
opposite to contend with in England, owing to ' ca'canny.' " 


Australia and Germany.— The Times Melbourne corres- 
pondent states that Mr. Hughes, asked in the House of Repre- 
sentatives whether he was in favour of resuming trade relations 
with Germany as other countries had done, replied with an 
emphatic negative. Germans in Auatralia should be dealt with 
fairly, however, and the question might be reviewed in, say, a year's 
time. 


Imports from Germaay.—7^e Times publishes the 
reply of the President of the Board of Trade to a question regard- 
ing German goods imported into this country, recently asked in 
the House of Commons. The figures given deal only with the first 
: nine months of the present year, and do not contain any direct 
information about electrical goods. The total stands at 
£17,190,793, the main items in the list being coal-tar dyestuffs, 
commercial. motor-cars, and toya and gumes. An item, “other 

goods," gives an amount of £8,090,755. 


. Emergency Orders.—The Board of Trade announces 

that the restrictions imposed by the Coal (Emergency) Order, 1920, 
. the Lighting, Heating, and Power (Emergency) Order, 1920, the 
Gas and Coal (Emergency) Order, 1920, and the Coal and Fuel 
(Emergency) Order, 1920, remain in force until the Secretary for 
Mines shall by notice declare the state of emergency to have 
con, . The notice will be published.— Zhe Times. 


French Export Trade,— Recent official returns of 
French exports and imports show that France is recovering her 
‘trade position rapidly, In thetwo years prior to the war exports 
averaged about 78 per cent. of imports. During the war this ratio 
fell as low as 22 per cent., and last year only rose to 25 per cent. 
In August of this year the percentage of exporta to importa waa 
85, and this was fairly well maintained during September, when 
the figure waa 81 per cent. 


E.D.A. Activities.—The British Electrical Development 
Association has just issued a 193 in. x 29 in. poster (E D.A. 96) 
bearing the alliterative sentence Use Electric Power for Progress 
and Production." The design is in subdued purple and orange, 
. and consists of a number of pulleys on a shaft and countershaft. 
Inset is an electric motor, and another appears at the base of the 
poster. Space is left for the name and address of the exhibiting 
contractor, 


. British Empire Exhibition, —In the House of Commons 
on Monday the second reading was carried by 205 to 30 of the 
British Empire Exhibition (Guarantee) Bill. The Bill provides 
for a guarantee by the British Government of £100,000, subject to 
private guarantees being obtained amounting to £500,000. The 
exhibition will be held in 1923 and is intended to be thoroughly 
representative of British Imperial trade. 


Physical Society's Exhibition. — The dates of the 
Eleventh Annual Exhibition are provisionally fixed for January 5th 
and 6th, afternoon and evening. 


Industrial Co-partnership.—On October 26th, at the 
Royal Society of Arts, a number of public men, representatives 
of industry and labour, met at a Labour Co-partnership Congress. 
Lord Robert Cecil, M.P., presided, and among the speakers were 
Mr. J. H. Whitley, M.P., and Mr. Wardle, M.P. Lord R. Cecil 
atated that a great deal of trouble was due to the misconception 
that the business of an undertaking belonged solely to the owner 
of that undertaking ; but the essential of business was formed by 
an agreement of partnership between Capital and Labour. Mr. 
J. H. Whitley thought that the phrase, " masters and men," was 
out of date, and the real description of people working together in 
industry should be "fellow workers all.” Mr. Wardle said that to 
make labour co-partnership successful, the Trade Union move- 
ment must be more intimately connected with the work. He 
wanted to see the problems of the future worked out by employers 
and employed together. Many schemes when put into operation 
did not mean real co-partnership, and the workers were not yet 
convinced that co-partnership was anything but mere camoau- 
flage. What the people and their Trade Unions were out for was 
some real power of direction and responsibility. 


Austrian  Property,—The Administrator of Austrian 
Property draws attention to the provisione of the Treaty of Peace 
(Austria) Order published in the London Gazette of August 20th 


. last, which, among other things, prohibits transfers, &o., of the 


property of Austrian nationals without the consent of the 
Administrator, and orders the notification, by persons controlling 
or owning such property, of details to the custodian. 


Oil in Arctic Canada.— According to the reports of 
geologists, and the admissions of the Imperial Oil Co., the new oil- 
fleld near Fort Norman is one of the richest ever discovered. But 


as Mr. Stillman, the president of the Imperial Oil Co., points out, 
the well is 1,500 miles north of Edmonton, and 1,200 miles from the 


nearest railway. While, therefore, its discovery is important and 
of much value scientifically, it is not of immediate commercial 
utility, and it may possibly be years before oil from the field can 
be made available in quantities in Canadian marketa.— The Times. 


FFT 
LIGHTING AND POWER NOTES. 


Accrington.— Starr SALABRIES.— The National Board of 
Employers has communicated with the Council urging the necessity 
of carrying out its recommendations regarding salaries and con- 
ditions of its electrical staff. At present it was stated the three 
superintendents earned £360 each. The new rate would increase 
this to £169, rising by annual increments to £523. The senior 
charge superintendent received a salary of £312, which under the 
new rate would be increased to £349; the shift engineers from 
£294 to £329, increasing by instalments to £349; draughtamen 
£280 to £313, increasing to £349; 14 days’ holiday with pay, and 
payment for sickness according to length of service. The Council 
approved the scale, but referred back the holiday and sick pay 
clauses. As the Accrington works would be increased by 
5,000 Kw. this year, Alderman Higham said the increases would be 
even more. 


Biagley.—AxnBirRATION.—Mr. S. E. Fedden, general 
manager and engineer of the Sheffield electricity department, has 
been appointed as the arbitrator in oonnection with the District 
Council's recent action complaining of the frequent stoppages of 
bulk supply of electricity by the Keighley Corporation, which is 
alleged to have failed in fulfilling its agreement obligations. 'The 
Corporation has instructed its officials to agree with the Bingley 
Council upon terms of reference, and to take such further steps as 
may be deemed necessary. 


Bispham.— AMALGAMATION.—The electricicy works has 
closed down, the consumers having been transferred to the Blackpool 
system following the amalgamation. The old plant is being offered 
for sale. The Blackpool mains are being extended. 


Chesterfield.—GRowTH oF UNDERTAKING.—It was 


. stated at a recent Council meeting that the output of the electricity 


works had risen from 1,737,100 units in 1914, to 4,414,150 in 
1919-20. 


Cleckheaton.—P&icE RREVISTON.— The District Council 
announces that from November lst the electricity prices to 
ordinary consumers will ba at the flat rate of 5d. and 21d. per unit 
less the present sliding scale of discounts. The prioe is slightly in 
favour of the consumer, and is in substitution of the method of 
calculation hitherto in force, 
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Colne.—Loan Sanotionep.—The Town Clerk reported 
to the Council, on October 28th, receipt of sanction to borrow 
419,636 for the extension of the town's electrical undertaking, the 
Commissioners intimating that they would be prepared to consider 

an spplication for sanction to any further sums. 


Continental, — FINLAND. — Svenska Dagbladet learns 
from Helsingfors that the Finnish Government is preparing plans 
for the efficient utilisation of the water-power of the country for 
industrial purposes. It is intended to establish a large power station 
which will supply the entire South of Finland. Reuter's Trade 
Service (Stockholm). 

FRANOE.—Tbhe Paris Daily Mail states that M. Le Trocquer, 
French Minister of Public Works, is visiting the Savoie district in 
order to inspect the ohief hydro-electric installations in that 
region, and to study the means by which a better utilisation of 
hydraulic power might be ensured generally. 


Crieff. —Evrctriciry SuPPLY.—Following an exhaustive 
report on the proposal to introduce electric lighting in the Burgh 
of Crieff by Mr. MacEwan, consulting engineer, and a successful 
electrical exhibition demonstrating the advantages of electricity, 
considerable public support is being accorded the acheme. 


Dewsbury.—Srapr SALARIES.— The Corporation Elec- 
tricity and Tramway Committee has decided that it cannot 
recommend the payment to tbe electricity works staff of the 
recent award of the Joint Board of Technical Staffs. 


Dover.—PuBu:ic LIdHTNGd. — The Town Council is 
having prepared a soheme for lighting the entire town by elec- 
tricity on the expiration of the agreement with the Gas Oo. on 
March 31st, 1922. 


Electricity Districts, — The Electricity Commissioners have 
provisionally determined that the undermentioned areas shall be 
constituted separate electricity districts for the purposes of the 
Electricity (Supply) Act, 1919 :— 

SOUTH WALES.—The Counties of Brecknock, Carmarthen, 
Glamorgan, Pembroke and Radnor. 

So much of the County of Cardigan as is included in the Municipal 
Boroughs of Cardigen and Lampeter; the Urban Districts of 
Aberayron and New Quay; the Rural Districts of Aberaeron, 
Cardigan, Lampeter, Llandyssul and Tregaron. 

So much of the County of Monmouth as is inoluded in the 
County Borough of Newport; the Municipal Borough of Aber- 
gavenny ; the Urban Districts of Abercarn, Abersychan, Abertillery, 
Bedwas and Machen, Bedwellty, Blaenavon, Caerleon, Ebbw Vale, 
Llantarnam, Llanvrechva Upper, Mynyddislwyn, Nantyglo and 
Blaina, Panteg, Pontypool, Rhymney, Risca, egar and Usk ; 
^ EA Districts of Abergavenny, Magor, Pontypool and Saint 

ons. 

East MiIpLANDs.—So much of the County of Derby as is 
included in the County Borough of Derby ; the Municipal Borough 
of Ilkeston; the Urban Districts of Alfreton, Alvaston and 
Boulton, Ashbourne, Belper, Heage, Heanor, Long Eaton, Ripley, 
Swadlincote District and Wirksworth ; the Rural Districts of 
E ADU, Belper, Hartshorne and Seals, Repton, Shardlow and 

ary. 

So much of the Uounty of Leicester as is included in the County 
Borough of Leicester: the Municipal Borough of Loughborough; 
the Urban Districts of Ashby-de-la-Zouch, Ashby Woulds, Coalville. 
Melton Mowbray, Oadby, Quorndon, Shepahed, Thurmaston and 
Wigston Magna ; the Rural Districts of Ashby-de-la-Zouch, Barrow- 
. upon-Soar, Belvoir, Billesdon, Blaby, Castle Donington, Lough- 
borough, Market Bosworth and Melton Mowbray. 

So much of the County of Nottingham as is included in the City 
and Oounty Borough of Nottingham : the Municipal Boroughs of 
Mansfield and Newark ; the Urban Districts of Arnold, Beeston, 
Carlton, Eastwood, Hucknall Torkard, Huthwaite, Kirkby-in- 
_ Ashfield, Mansfield Woodhouse, Sutton-in-Ashfield, Warsop and 

West Bridgford ; the Rural Districts of Basford, Bingham, Leake, 
‘Newark, Skegby, Southwell and Stapleford. 

__ So much of the County of Stafford as is included in the County 

Borough of Burton-upon-Trent : the Rural District of Tutbury, 
except the portions known as Tutbury Rural District detached 
No. 1 and Tutbury Rural District detached No. 2. 

Local inquiries into the existing organisations for the supply of 
electricity in the above-mentioned districts are to be held on dates 
to be announced later. Objections, representations, or schemes for 
the improvement of existing supply organisations may be made to 
the Commissioners not later than April 30th, 1921, in the case of 
the South Wales district, and not later than March 3lat, 1921, in 
the case of the East Midlands district. 


Flachley.— D«VELOPMENTS.—It is stated that a sum of 
£60,000 is to be expended on the development of the municipal 
undertaking. The scheme includes linking up with the neigh- 
_ bouring borough of Hornsey. 


Glossop.— PuRoHasEe DEcLIN&ED.—The Town Council has 
declined an offer of terme for the purchase of the undertaking of 
the Urban Electricity Supply Co., Ltd. 


Huddersfield. — Prov. ORDER. — The Town Council 
has resolved that application be made to. the Electricity Com- 
missioners for a special order under the Electricity (Supply) 
Acts, 1882 to 1919, authorising the Corporation to supply electricity 
for all public and private purposes within the urban districts of 
Kirkheaton, Kirkburton, Lepton, and Meltham. 


Keighley.—LoAN. — The Electricity Committee has 
recommended the borrowing of 430,000 for the eleotricity under- 
taking. Of this sum 49,000 is in respect of excess expenditure 
on converting plant (£1,000), water-tube boiler (£800), and 
boiler-house equipment (£7,200), and the belance is the estimated 
expenditure for the next two years, made up as follows :—New 
mains, £10,000; motors on hire, £3,000; services, £5,000; and 
sub-station equipment, 43,000. 


Kirkintilloch.—EnrkorRIorry SuPPLY.—The Olyde Valley 
Electric Power Oo., having got the necessary guarantee in Kirk- 
intilloch, is extending cables into the district for the supply of 
power, and is to erect a transformer sub-station. 


Liverpool.— ExTENSIONS.— The Electric Power and 
Lighting Committee bas given authority for the extension of 
low-pressure A. 0. mains to Breeze Hill, at an estimated cost of 
£1,100, and for the fixing of a transformer and switchgear in the 
Walton Town Hallsub-station at an estimated cost of £500. In 
addition, 30 further extensions to mains have been sanctioned. 


Lancaster, —BREAKDOWN.—A breakdown of plant at the 
Corporation electricity works on Ootober 31st, plunged the town 
into darkness and interrupted several church services. 


Leith.—Price REDUCTION.—]t is reported that as a 
consequence of amalgamation with Edinburgh, the electricity 


` charges in Leith will be reduced to the same level as those in 


Edinburgh; this will mean a reduction of jd. per unit for lighting, 
and 18d. for power. This, it is anticipated will probably cause a 
loss to the joint undertakings, 


London.— It was reported that as a result of damaged and 
flooded mains during the recent fire at the Hop Exchange, the 
supply voltage to a number of buildings was augmented to such an 
extent that many eleotric lamps blazed up, the filaments fused and 
the glass bulbs broke. 


North Wales.—EnLEkcTRIc1TY DistRict.—Carnarvonshire 
County Council had before it at its last meeting resolutions from 
conferences of various authorities opposing the proposed scheme of 
the Electricity Commissioners, by which portions of Shropshire, 
Cheshire and Cardigan are to be included in the North Wales area. 
One reason urged was that North Wales should have first claim on 
its natural resources. Details of important developments contem- 
plated by the Aluminium Corporation were outlined by ite 
managing director, Mr. H. J. Jack, who pointed out that he was 
prepared with a scheme to supply every town, village and large 
farm in the whole of North Wales with electricity in a few months 
from that day. The companies which he managed had already 
spent £2,000,000, and in order to ensure full development, a further 
expenditure of $3,000,000 would be required. They had acquired 
the option of the best watersheds in North Wales. None of the 
ordinary shareholders had reoeived a penny profit during the last 
12 years. While he reminded the County Counoils of the enormous 
financial responsibility which the establishment of a joint electrical 
authority would involve, he expressed his readiness to support such 
authority to the fullest extent. The Council decided to refer the 
question to its Reconstruction and Parliamentary Committees.— 
Funancier, 

Norwich. — PROPOSED New Sration.—A_ thorough 
reorganisation of the electricity supply was outlined in a report 
recently placed before the City Council by the Electricity Com- 
mittee. It is proposed to erect a new station on a piece of land 
between the river and the Great Eastern Railway, at an estimated 
cost of £502,000. The present works would be kept in commission 
as a generating station for a few years, but would then be employed 
as a sub-station housing converter plant. After some discussion 
the report was referred back to the Electricity Committee for 
further details. 


Plymouth.—Loan SaNcTIONED.—The Electricity Com- 
missioners have given the Corporation permission to borrow 
£46,221 for mains and 28,095 for plant. 


Stoke-on-Trent. — CABLE EXTENSIONS. — A total of 
£9,900 is to be expended on cable extensions, comprising a new 
feeder at Longton (£6,000), a feeder in Stoke, and an inter- 
connecting distributor at Penkhull. Sanction is being sought to a 
loan of £2,445 for the purchase of land in Marsh Street, Hanley, 
on which a sub-etation is to be erected. 


Torquay.— ELECTRICITY DISTRTOr.— The Electricity 
Commissioners suggest that the funds for the erection of a new 
power station should be raised locally, but great difficulty is antici- 
pated by the Council. It ie thought that either the Commissioners 
should contribute part of the cost or neighbouring towns which 
would benefit by the scheme should participate in the provision of 
the necessary £250,000. 


Wiilesden. — XEAR'S WorKING. — The statement of 
accounts for the year ended March 31st last shows that the total 
revenue accruing to the Electricity Fund was £77,349, as compared 
with £57.509 for the previous year. Working expenses amounted 
to £51,615, against £59,117, leaving a gross profit of £26,734, 
compa:ed with a deficit of £1,608 last year. The net profit after 
payment of capital charges was £8,314. 


Witham.—ELEOrRICOITT SuPPLy.— The East Anglian 
Electricity, Ltd., has informed the Urban District Council that it 
proposes to construct a high-tension line along the railway to supply 
electricity to Braintree and Witham. 
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Yorkshire.— ELECTRICITY SuPPLY.—Àt the County Hall, 
Wakefield, on Oct. 29th, a conference was held between the County 


‘Council and representatives of local authorities to discuss questions 


arising out of the Electricity (Supply) Act of 1919. A sub-com- 
mittee was formed to consider the whole matter and to find the 
most effective way of achieving the objects of the Act and an 
efficient and economic supply of electricity for power and lighting. 
— Leeds Mercury. 


a TE 
^ un 


‘TRAMWAY AND RAILWAY. NOTES. 


Bacup.—Protest AGAINST FARE INCREASE.—At a 
recent meeting of the Town Council it was stated that Raw- 
tenatall Corporation had secured an interim order. from the 
Ministry of Transport, permitting the Corporation to increase the 
fares on the tramways for a period of six months. This was done 
without the knowledge and consent of the Bacup Council, and the 
action was subjected to severe criticism. A Bavup alderman 
announced that he had refused to pay the inorease, . and 
advised the ratepayers to do the same, as the part of the system 
leased to Rawtenstall by Bacup was a remunerative section, and 
the increase was therefore not justified. The report of the Elec- 
tricity Committee, questioning the legal right of Rawtenstall to 


raise fares without consulting Bacup, was adopted. 


Barrow.— ELECTRIC VEHICLES. —The Corporation pro- 
poses to purchase four additional electric wagons at a cost of 
£5,300 for the Health Department. 


: Birmingham.— SroPPAGE.— The tramway service was 
dislocated on October 29th owing to a short circuit in the high- 


tension system at the Summer Lane electricity station, affecting 


the sub-stations. On some portions there was & delay of 40 minutes. 


Bnrnley, — Motor ` Services. — The Town Council 
proposes to apply for permission to run motor-omnibuses along 
the tramway routes supplementary to the oar service, particularly 


for use in the event of a breakdown. 


. Continental.—BELGivM.— Brussels tramway men, says 
Le Peuple, are holding a secret ballot on the question of an 


. immediate strike, their demand for more pay DAVE been refused. 


Daily Mail. 


Dublin. CURTAILXMENT OF SERVICES.— Owing to coal 
shoriage, the Dublin United (Electric) Tramways Co. was obliged 
to close down, from October 31st, the Kenilworth Square and 
Lansdowne Road, Sandymount (Francis Street), and South Quays 
lines, and to reduce the service generally. 


Durham. — DEVELOPMENT SCHEME. — An ambitious 
scheme for road transport is being considered by Durham County 
Council, which, if the proposals are carried out, will cover the most 
thickly-populated parts of the county with a network of tram- 
ways and other electrically-propelled vehicles, The question of 
the expediency of promoting a Bill in the present session of Parlia- 
ment will be considered shortly. The main suggestions are that 


 tramways should be constructed to join with the Gateshead com- 


pany's service passing through Chester-le-Street, Durham City, to 
Langley Moor, Meadowfield, and Spennymoor. Another route 
would go through Framwellgate Moor to Neville's Cross, and a 
route would commence from the Gateshead company's terminus 


at Heworth, and pass through Hebburn and Jarrow, connecting 


there with the existing light railway to Tyne Dock and South 
Shields. A branch from this route is proposed to Boldon Colliery 


and thence to Cleadon. 


Employés’ Wages.— IN UIRVY.—At a recent meeting 
of the National Joint Industrial Council for the Tramways 
Industry, it was agreed by both employers and workers that an 
inquiry should be made by the joint secretaries into the circum- 
stances connected with the claim of employés for a further advance 
of 128. a week.for adults and 6s. a week for employés under 18 years 
of age. The principal points of investigation are the relation of 
increases already granted to the present cost of living and the 
effect of increased fares upon the financial position of tramway 
undertakinga, The Board will meet again to receive the secretaries’ 


report on November 12th. 


Haslingden.— Loan SANcTIoNED.— At Haslingden Town 
Council, on October 27th, it was reported that the Ministry of 
Transport had sanctioned a loan of £2,600 for the provision of & 
rotary converter and switchboard extensions. It was reported that 
Rawtenstall Council had agreed to through running of the tram- 
way service between Accrington and Rawtenstall for a further 
period of 12 months. 


India,—^*TRikE RlOTS. — Tramway strikers at Bombay 
have resorted to indiscriminate stome-throwing and, whenever 
possible, are holding up tramcars, There have been several 
casualties, and one man was stoned to death.— Zhe Times. 


Liverpool.— IMPROVED TROLLEY.—4A new safety electric 


trolley device for the Corporation tramcars is under the consideration 
of the Tramways Committee, 


17 ft. 6 in., and at a speed of 12 knote. 


æ- 


. | NE 
Preston.—WoRkiNc LosBES.— At a meeting of the Town 
Council on October 28th, it was stated that for some months the 


‘tramway had been working at a loss. During the last six months 


there had been a deficit of £6,000, and unleas there was an improved 

income, the logs at the end of the ensuing half-year would be 

£10,000; £8,000 more waa required for wages, and the cost of 

materials had gone up 200 per cent., whilst fares had only N 
per cent. 


Rochdale.— PROPOSED PUBCHASB. -A Sub-Committee 
has been appointed to consider and reßort upon the acquisition of 
the Middleton tramways, and with a view to a oonferenoe with 
representatives of the Middleton . and n 
Urban District Council. 


St. Annes. —TRAUwar Puncuase,—The Blackpool, 
St. Annes, and Lytham Tramway undertaking has now passed 
from a public company into the possession of the St. Annes Dis- 
trict Council, and on October 28th Mr. C. E. Critchley, chairman of 
the Council, handed over a cheque for £144,986 to the chairman of 
the company. The sums agreed upon were £135,000 for the 
undertsking, £4,866 for interest, and £5,000 as compensation. 
Mr. Nicholson, the chairman of the company, stated that in the 


- year just ending there had been record receipts, but the expenacs 


were much heavier than ever before. 


 Swansea,— EXTENSION ` or Tine.—The. Minister “ef 
Transport has extended the time of the Swansea Çorporation Act, 
1912, for the completion of the tramways until: "August, 1921. 


- 


TELEGRAPH AND TELEPHONE 


A 


NOTES. - 


4 — 


A New Cable Ship.—The fleet of cable ships ened by 
the Eastern Telegraph Co., which inludes the Cambria, Trans- 
mitter, Amber, Britannia, Levant I. Electra, Sherard Osborn, end 
John Pender, has been increased by the addition of the new steamer 
Lady Denison-Pender. The vessel, which was launched on- the 
Clyde on May 29th last, has been specially designed for laying and 
repairing submarine cables, She is of the shelter-deck type, with 
a long bridge, cruiser stern, and twin screws; is 282 ft. 8 in. long, 
38 ft. wide, and 25 ft. in depth to the ehelter deck. She is of 
2,(00 tons gross and 1,900 tons carrying capacity, on a Craught of 
The ship is rigged as a 
two-masted schooner, with two 5-ton derricks on the fore-mast. 
There are three cable-tanks, having a total capacity of 20,830 cb. ft., 
which is cquivalent to 660 nautical miles of cable, There are also 
two seta of cable-working machinery, with bow-sheaves of an 
improved pattern. There is accommodation for a complement of 
100 persons, with SORIA surgery, cable testing-room, chart- 
room, workehop, &c 


Argentina; — New TELEPHONE 8 The 
American International Western Electric Co. has organised a new 
company to take care of the telephone requirements in the lower 
part of South America, and is to be known as the Compania 
Western Electric Argentina, with headquarters at Buenos Aires. 
Previously all telephone supplies for Argentina and her neighbours 
have been imported. 


Australia, —SEcRET WinzLESS.— Mr. Macdonald, a 
former Lieut.-Commander of Telegraphists in the Australian Navy, 
has left for England to submit to the Admiralty the details of an 
invention for sending wireless code messages without danger of 
interception by the enemy.— Reuters Trade Service (Melbourne). 


Belgium.— New WIRELESS Sration.—The Admini- 
stration of Poste, Telegraphs, and Telephones announces that con- 
tracts may now be submitted for the building of an inter- 
Continental wireless station, which it is intended to make one of 
the most powerful in the world, It is intended that the Belgian 
transmitting station shall be in permanent communication 
throughout the 24 hours with American stations while a 12-hours’ 
service is to be maintained to the Argentine, and an 8-houra’ 
service to the Congo, the latter service being necessarily of shorter 
duration by reason of the adverse atmospheric conditions which 
prevail in equatorial regions during the greater part of the day. 


Belgium is some 3,750 miles from the United States, and from the 


Congo, and about 6,875 miles from Argentina. The transmiesion 
of 1,800,000 words per month is to be provided for, that is, sn 
average of 60,0C0 a day, divided as follows :—35,000 to the United 
States. 10,000 to South America, and 15,000 to the Congo. The 


station will probably be of from 760 to 1,C00-KW. capacity. and 


will either be supplied by a special power station or from one or 
two distributing stations already in existence. The antenna will 
be supported by eight steel pylons, each 250 metres in height. 
that is, only £0 metres less than the Eiffel Tower. Tke antenr e 
and the surrounding buildings will occupy a space of about 250 
acres, and the station is to be erected in Flanders. The apparatus 
will receive messages of widely varying wave lengths, and a service 
in both directions will be maintained at the same time, the 
receiving station being in no way hindered by the tranamitting 
station a few hundred yards away. It is intended to construct a 


ws - 1 
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multiple transmitting station so that measages may be sent 
simultaneously to the United States, Argentina, and the pongo: — 
Reutor's Trade Servioe (Brussels). 


 Canada,— WIRELESS TELEPHONY. — The British Columbia 
Forestry Branch has recently closed a contract with the Marconi 
Wireless Telegraph Co., of Canada, for the installation of four land 
stations and five launch equipments, for use in forestry fire pro- 
tection work. One station, at the Forestry Office in Vancouver, is 
already installed, and the first installation on one of the small 
motor boats has been placed. Sucoessful tests have been carried 
oub between these two stations at distances varying up to 75 miles. 
On account of the rugged character of the coast country this 
distance is the limit of the radius to be attempted for the present, 
although the extreme radius of the wireless telephone is stated to 
be 300 miles over flat land or over water. 


Germany,—Lona-Distanck TELEPHONY.— On April Ist, 
1914, direct telephone communication between Berlin, Frankfort- 
on-Main and Milan, through the Simplon Tunnel, was opened. 
The distance, 1,350 kilometres, was longer than that between 
Berlin and Paris, 1,198 kilometres. On the outbreak of war tele- 
phone communication between Germany and Italy was broken off. 
The direct line between Berlin and Milan was utilised thenceforth 
for the development of telephone communication between Berlin, 
Frankfort-on-Main and Switzerland, and the traffic assumed 
extraordinary proportions. When relations between Germany and 
Italy were resumed in 1919, it was found that many difficulties had 
to be overcome before the telephone line between Berlin and 
Milan could be restored to its original use. The Swiss Telegraph 
Administration demanded a separate and complete system, but 
though many attempts were made this could not be made available 
with the existing lines owing to the extraordinary growth of 
traffic in the interval. The construction of a completely new 
telephone line between Frankfort-on'Main and Zurich had to be 


. faced, and this line has already been completed as far as the Swiss 


frontier. Meanwhile, the re-opening of direct communication 
between Berlin and Milan has had to be postponed. 


New Mexico.— WIRELEES TELEPHONY.—Wireless tele- 
phones are being installed in the forests near Albuquerque, and 
if they prove satisfactory, they will be installed in all the forests of 

the district. 


Spaln.— GOVERNMENT TELEPHONE CoNTROL.—Govern- 


ment supervision of the telephone system, says the TZelephine 
Engineer, has been decided upon owing to the inoessant com- 


-plaints of bad service given by the company now possessing the 


monopoly. In the event of the complaints being justified. the 
Government will revise the concession, and possibly take over the 
whole system. 


Submarine Tm for information regarding 
submarine cables having been received from many quarters, the 
Pust Office Electrical Engineers’ Journal proposes to publish lists 
of the more important ones, illustrating a few of their chief 
features. A commencement is made in the October, 1920, issue 
(Vol. XIII, Part 3), with details of the 47 telegraph and tele- 
phone cables worked by the British Post Office, from which it is 
seen that the oldest cable was laid in 1851; one cable was laid in 
1914; one in 1916; five in 1917; and three in 1918. The lengths 
of cab'es vary from 20 to 1,354 65 nautical miles; the resistance 
from 90 to 4,309 ohms; and the capacity from 6 to 843 mf. 


Switzerland.— LEAGUE or Nations’ WIRELESS INSTAL- 


LATION.—With further referenoe to our recent note under the 
above heading, the 7. and 7T. Age states that the Swiss Federal Govern- 


ment is receiving bids for the installation of a wireless telegraph 


station at Geneva, in view of the convocation there this month of 
the League of Nations. The Marconi Co., of London, proposed to 
construct by November Ist a 6-KW. station, at acost of £10,400, 
but as such a station would have insufficient carrying power, the 
proposal was rejected. Until better means of wireless communica- 
tion from Geneva become available, two proposals have been made : 

One is to send telegrams by ordinary telegraph lines to Lyors to be 
relayed from there to all parts of the world. A second proposal is 
to utilise the Lyons station, by the use of a special wire, directly 
from Geneva. This would require the consent of the Frerch 
Government, which has been requested. Meanwhile, the study of 
the question of a permanent station continues. It is believed that 


_the construction of a station of equal power to that of Nauen would 


cost more than $4,000,000. One firm has, however, proposed to install 


a station equivalent i in power to the Nauen station, but less com- 


plete, for approximately $1,000,000. It would be necessary to add 
to thissum an expenditure of about $150,000 for the housing of the 
apparatus, 

United States. — Loup-sPEAK1ING TELEPHONE. — The 
Western Eleotrio Co. recently established telephonic communica- 
tion with an outgoing steamer without the aid of receiving 
apparatus. The passengers of the Cunarder Imperator were 
amazed as they sailed down the North River towards the Nar rows 
to hear a deep voice boom out, apparently from nowhere, “ Steam- 
ship Imperator, ahoy ! The call, says the T. and T. Age, " might 
have been that of a New York bellbuoy, only there was a difference— 


;it was intelligible.” The transmitter was set up in a tenth. floor 


9 of the Western Electric Laboratories at West Street, New 
or 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the ond of the par indicates 
the issue of the ELECTRICAL REVIEW, in "ik de "K " Oost 
Notice" nin | 


4 — 


Australla.— January 19th, 1921. Victorian Railways 

Department. Supply, delivery, and erection and testing, or, alter- 
natively, supply and delivery of electric furnace and equipment, 
and/or, alternatively; for supply and delivery of equipment, and 
drawings for electric furnace, Particulars from the Agent- General 
for Victoria, London, 8.W.— Tenders. 
` WESTERN AUSTRALIA.—December 38th. Postmaster-General' 8 

Department. Telegraph and telephone instruments and parta. 
(Bchedule 689). 


Belgium. — November 9tb. Municipal authorities of 
5 Electrical plant. Specification from the Hotel de Ville, 
werp. 

November 8th. The Directeur-General of the Société Nationale 
des Chemins de Fer Vicinaux, 14, Rae de la Science, Brussels. 
Construction of a new sub-station at Middlekerke. 

December 14th. The municipal authorities of Antwerp. Supply 
of a set, comprising electric motor and pump, for the raising of the 
bridge over the Royers Dock. Specifications can be obtained,-at a 
cost of 2 franos, from the Hotel de Ville, Antwerp. 


Bradford. Tramways Committee. General stores and 
electrical equipment for 12 months. The Manager. 
. Board of Guardians :— 


Electric passenger lift for St. Luke's hospital Fred. Holland engineer 
and architect, 22, Manor Road, Bradford. 


Dublin.— November 16th. G.N. Bailway Co. (Ireland) 
12 months’ supply of general store», including electrical. fittings 
lampe, cable and wire, &c. (October, 29th.) 


Falkirk,—November 13th. Parish Council: Supply o 
stores for Blickbonny Home, -inelnding electric lamps. Mr. J. 
Macpherson, the Governor. 5 


France. — November 19th and 26th. French State Rail- 
way authorities, Rue de Rome, Paris. Rleotrical material. for the 
Oueat-Ceinture sub-ststion; two. electrically. -operated : travelling 
cranes at the La Garenne electrical repair diop. Feo from 
the Service Electrique, 88, Rue de Rome, Paris, — LL 


. BouLoGNE-8UR-MER.—November 16th. ‘Chambré’ de 1 
Supply and erection of six large electric travelling cranes: fos ane 
Nord Quay of the Loubet Dock; Boulogne-sur-Mer.- 


Manchester, — November Sth. Electricity Committee. 
Supply and erection of high- and low-pressure steam, feed, &o., 
aac tar alterations to existing pipework, &o. (October 
15 

November 22nd. Electricity Department. Motor-generators, 
battery boosters and sw itohgear. (Oodober 22nd.) 


New Zealand.— January 17 th. Napier Municipal Council. 
Supply of one 500-KW. gas- electric generating A MONI: 8 2 rade 
Service (Wellington). 


Stockton-on-Tees.— November 15th. Electricity Depart- 
ment. One new traction switchboard ; one rotaty converter panel 
and busbars. (See this issue.) 


CLOSED. : ze 
Australia, —Department of Treasury. 1 — . 


One each 4 H.P., 1 H.P., 2 H.P. and 8 H.P., 8-phase, squirrel- cage e 
and one 5 H.P, 8 phase, slip ring motor, £179. —Australian General 
Electric Co. 

P.M.G.'s Department, N.S.W. :— | 

Material ard apparatus for City North Automatic Telephone merge 
£71,508, Automatic Telephones (Australia), Ltd.; £1,616, L. P. R. 
Bean; £1,231, Accumulators, Ltd. 

P.M.G.'s Department, S.A. :— 


14 group selectors, 18 second-line finders, 90 auto “B” circuits. £875.— 
Western Electrio Co. enders. 


Blackpool.— Electricity Committee: 


British Niclausse Boiler Oo., for the supply and fixing of two boilers at the 
electricity works, subject to the Commissioners approving a loan of 


2, 


z.a. 


„* 


r 
nou -A em 


Barustaple.— Town Council :— i etre ga 


Repairing No. 1 engine at the electricity works.—Reavell's (Ipswich), 
£160 to £475. 


Londcn.—STEPNxY.— Electricity Committee. Recom- 
mended. Four D.c. ammeters for the Osborn Street switchboard. 


Kelvin, Bottomley: £ Baird .. Rie Recommended. 
Crompton & 
Two pairs of E mo. 5 stt liar: meters, 1 pu Electricity Meter, 
Ltd. Recommended. 
Oil extractor waste washer, £164.- Industrial Waste Eliminators, | Ltd. 
Recommended. 
10-:on lot of troughing compcsition, £105.—Dussek Bitumen Co. Accepted, 


Hythe.— ConRECTION.— The amount of the accepted 
tender, of Messrs. J. Pain & Co., for the electric light installa- 
tion at the municipal houses was at 28s, 6d. a point. not 382. 6d, 
as inadvertently stated last week. 
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FORTHCOMING EVENTS. 


Motor Exhibition. — November 5th to 18th. At Shepherd's Bush, W., and 
Olympia, W. 

Institution of Mechanical Endineers.- Friday, November 5th. At the 
Institution, Btorey's Gate, B. W. At 6 p.m. Thomas Ha vksley lecture on 
Limit Gauging,” by Sir R. T. Glazebrook, F.R.S. 


dinburgh Electrical Society.—Friday, November 5th. At the Philoso- 
phical Institution, Queen Street. At 8 p.m. Paper on Some Inoidental 
, Uses of Electricity," by Mr. B A. Pilkington. 


Junior Institution of Engineers.—Friday, November 5th. At Caxton Hall, 
Westminster. At 8 p.m.  Lecturette on Some Further Locomotive 
History," by Mr. E. Hooper. 


Shipbuildiag, Engineering aad Electrical Exhibitio:.—November 8th t» 
— Eneias the Kelvin Hall, Glasgow. 


Institution of Post Office Electrical Eegineers.— Monday, November 8th. 
At the Royal Society of Arts, John Street. Ade'phi. At 7.3) p.m. Paper 
un OM net of Trafic on Automatic Exchange Design,“ by Mr. 

. F. O'Dell. 


Societe des Ingenieurs Civils de France.—Tueesdsy, November fth. At the 
Royal Society of Arts, Jchn street, Adelphi, W.. At 8.30 p.m. Paper 
on The Destruction of ths Mining Districts of Northern France and the 
Work of Reconstruction,” by Mr. E. Gruner, President. 


Paisley Association of Electrical Eogineers.—W ednesday, November 10th. 

At tbe Y. M. C. A. Baildings, 25, High Street. Paper on Paisley Corporation 
Electricity Undertaking," by Mr. W. Blair-Smith, Engineer and Manager, 
Corporation Electricity Department. 


Institution of Electrical Engineers.—Thursday, November llth. At the 
Institution of Civil Engineers, Gt. George Street, S.W. At 6 p.m. 
Inaugural address by the President, Mr. Ll. B. Atkinson. Presentation of 
premiums. . 

(North-Eastern Centre.)—Monday, November Rth. At the Armstrong 
College, Newcastle-on-Tyne. At 7.16 p.m. Inaugural address by the 
Chairman, Mr. J. R. Beard. 

(Scottish Centre. Tuesday, November 9th. At £07, Bath Street, 
Glasgow. At 7.30 p.m. Inaugural address by the chairman (Mr. J. E. 
Sayers). 

(Studenta’ Section). — Friday, November 12th. At the Royal 
M College, Glasgow. At 7.90 p.m. Chairman's (Mr. F. H. Wysall) 

ress. 


y 
(Western Centre. — Monday, November 8th. At the Merchant 
Venturers' Techical College, Bristol. At 7 p.m. Inaugural address by the 
Chairman, Mr. A. J. Newman. 


Harmonic Society.—Friday, November 12th. At the Great Hall, 
-Cannen Street Hotel, E.C. At 8 p.m. Ladies’ night. 


Physical Society of London. — Friday, November 19th. At the Imperial 
coe of Science, South Kensington, S.W. AtSp.m. Ordinary scientific 
meeting. ; 


Association of "Engineers in-Char£e. — Friday, November 12th. At the 
Crown Room, Holborn Restaurant. At 6 p.m. Ladies’ night. 


Manchester Association of Engiueers.— Saturday, November 18th. At the 
Memorial Hall, Albert Square. At 7 p.m. Paper on The Education 
Act of 1918 as it affecta the Engineering Industry," by Mr. 8. Hey. Discus- 
sion on Liquid Pressure of Iron in Moulds,” introduced by Mr. A. H. 

er. 


Birmingham Electric Club.-—Saturday, November 18th. At the Grand Hotel, 
Colmore Row. At 7 p.m. Paper on Some Aspects of Modern Works' 
Management," by Mr. H. C. Young. 


NOTES. 


The Electro-Harmonic Society.—At the concert ( Ladies' 
Night) to be held on Friday, November 12th, at the Oannon Street 
Hotel, commencing at 8 pm., Mr. Ll. B. Atkinson (President of 
the Institution of Electrical Engineers) will be in the chair. 
Artistes: Miss Marion Brown, soprano; Miss Ejith Farmedge, 
contralto; Mr. David Ellis, bass; Mr. Norman Long, humorist ; 
Mr. Robert Pitt and Mr. Langton Marks, duettists. An orchestra 
consisting of members of the London Symphony and principal 
London orchestras has been provided by Mr. Atkinson ; conductor, 
Mr. Charles Woodhouse, musician-in-ordinary to the King. At 
the piano, Mr, Bernard Flanders, A. R. A. M. i 


Electrical Developments ln Spain.—According to 
statistics drawn up by an expert, the power represented by existing 
- hydro-electric installations in Spain is as follows :— 


Tota! H.P. 

Plants of 800 H P. and over 85 € 577,192 
10 „ 300 to 800 H.P. s TO 55 28,162 

„ „ Less than 300 H.. ae Ji 13,402 
Total £o 618,756 


Plants under construction, reckoning only those exceeding 
5,000 H.P., represent an additional 259,000 H P., and the demand 
for hydro-electric concessions is always considerable. The output 
before the war was only 150,000 H.P., and the prospects of hydro- 
electricity are considered to be very bright —Reuter's Trade 
Service (Madrid). 


New Fire Signal Telegraph.— The L.M. Ericsson Tele- 
phone Co., of Stockholm, has placed on the market a new fire 
signal telegraph which, it is reported, will surpaes all previous 
systems in efliciency, reliability and cheapness, The new system ia 
a development of Ericsson's older type of telegraph.— J'euter'« 
Trade Serrice (Stockholm). 


Electro-Medical Gift.—The formal handing over of 
ele.triu lighting and X-rays installations gifted to Blairgowrie 
aud Rattray District Cottage Hospital (Perth) by Mr. David 
Henderson. Ericht Lodge, Rattray. and which has cost £1,500, 
took place on October 28th. 


Power Factor.—The following should be added to Mr. 
Turnbull's article in our last issue : — 


"Fig. 6 shows what happens when an -inductance, withont 
resistance. is connected acrossthe conductor. The current acquires 
a momentum when the conductor is travelling from the mid point 
to the circumference, during which time energy is absorbed from 
the engine which drives it. The current reaches its bighest value 
when the conductor gets to the end of ita travel, when the voltage 
is zero. On the return of the conductor to the mid-point, the 
current, owing to its momentum, persists in the same direction, and 
drives the conductor, which in turn drives the engine. By the 
t.me that the conductor has arrived at the mid point, the current 
has come to & stop, and for the remainder of the motion, it builds 
up momentum in the opposite direction. The use of the word 
" wattless" as applied to such cases is misleading to beginners. 
The proper description of wattless current is that it returns as 
much energy to the mains as it draws fromthem. A similar watt- 
Je. s c ffect is obtained when a heavy pendulum is swinging to and 
fro. The energy is there all the time, as one can find out by inter- 
fering with its motion. 

" The severe remarks of certain critics, oa the Banking Analogy, 
a e puzzling. Perhaps the critics think that the analogy is intended 
for students. Such a purpose would be absurd, as technical 
&tndents are not usually so immersed in banking matters that euch 
tn analogy would appeal to them. For business men, however, the 
rule has ita advantages, and doubtless it will be heard of in the 

uture." 


Swedish Hydro-Electric Works.— Mr. Carl A. Rossander, 
di«cussing the question of the supply of electric vower and of coal 
before the Swedish Technological Association at Stockholm on 
Oct ber 23rd, mentioned that tho electrical department of the State 
Railways had made calculations showing that it would be advan- 
tageous to convert all the State Railways to electric traction, even 
with a coal price of from 50 to 100 kroner per ton, as compared 
with the present rate of 150 kroner. It was probable that the 
situation of the privately owned railways was not materially 
different in this respect. If all the State and private railways 
were oonverted, it was estimated that the annual consumption 
for this purpose would be about 475,000,000 Kw.-hours, 


German Diesel Engines.—In connection with the mis- 
understandings which the Diesel engine question appears to have 
given rise to, judging from articles published in the German Presa, 
Reuter's corr«spondent learns in well-informed British qusrters 


that there is no intention whatever to destroy other Diesel engines 


than the submarine engines, neither is there any idea of destroy iag 
Germany's Diesel engine industry. The matter bas been referred 
to the Allied Governments, and is, therefore. sub judice. Mean- 
while, the destruction of all submarine Diesel engines has been 


‘postponed until the Allies have come to a decision in the matter.— 


Reuter's Trade Service (Berlin). 


Automatic Train Contrel.—Arising out of the recent 
experiments with automatic railway train control («e p. 570 of 
our Jast issue) a Special Committee to consider the system's possi- 
bifities has, says the Daily Telegraph, been appointed, under the 
chairmanship of Colonel J. W. Pringle, Chief Inspecting Officer of 
Railways. The other members of the Uommittee are:— Maior 
Hall, Inspecting Officer of Railways; Mr. J. H. Thomas, M. P.: 
Sir Robert Turnbull, of the Railway Employment Safety Appli- 
ances Committee ; Major E. Edmunds, Director of Signals, Ministry 
of Transport; Mr. W. O. Aofield, signalling superintendent, 
Midland Railway; Mr. G. E. C. Oox, superintendent of the line, 
South- Eastern and Chatham Railway, and Mr. N. Grealey, looomotive 
engineer, Great Northern Railway. 

The Committee's terms of reference are :—To enumerate the 
possible functions of automatic train control in relation to railway 
conditions in the United Kingdom, and to prescribe the requisites 
which the devices should fulfil; to examine automatio train 
control devices under trial, and to recommend for further trial or 
for experimental installation any devices which are, or may 
become, valuable during investigation ; and to form conclusions on 
the adoption of automatic train control fn respect of all, or any, 
of its possible functions, having regard to tho advantages which 
would be obtained and the cost involved, 


A Radium “ Substitnte,"—4A perfect substitute for 
radium can be produced by means of a chemical process which 
purifies mesothorium, according to investigators at the Depart- 
ment of Chemistry, Missouri University, who are working in con- 
junction with the U.S. Bureau of Mines. Mesothorium is a 
by-product obtained in the manufacture of gas-lamp mantles, and 
is found in the monazite ore of Brazil. The radium substitute can 
be used effectively for medical purposes, it is claimed, 


Educational,—PoLvTECHNIC, REGENT Street, W. 1.— 
ELECTRICAL ENGINEERING DEPARTMENT.—A special course of 
six leotures will be given on Friday evenings, oommencing 
November 12th, at 7.45 p.m., by Mr. H. P. Young, A. M. I. E E.. on 
‘Electricity Supply." The course will deal with the general 
arrangement of systems, operation of A c. and D.C. generators, 
switchgear, sub-stations, transmission and distribution. Fee for 
the course, 78. 6d. For further particulars see our advertisement 
pages to-day. 

UNIVERSITY COLLEGE, North Wales, has acquired large disusad 
mills at Bangor to establish a department in hydro-electrics—the 
first in the country. Mr. T. D. Owen, Wallasey, has contributed 
£10,000 to the scheme.—Daily chronicle, 
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Fallures oi Large Turbo-Generators, — Writing in 
recent issue of lower, Mr. i. D. Newbury, the manager of 
the Wesunghouse Co. 8 power n uoi department, gives 
à recurü ot urinature breusaowns Which have occurred im ubila 
ot 10, 000 K.V.A. and above since tbe urst one ol this size Was 
instaned In 19160. "4 wenty-two cases are recorded, and these 
uave been classitied with some dithculty under various heads. 

1. bught cases were chargeable to design, workmanship, or 
other cause for which the manufacturer accepted responsi- 
bility. 

(a) l'ive cases were caused by defects in manufacture that 
developed shortly after installation. 

(0) 1iLhree cases concerned uetails of design that led to 
fanure atter four or five yeurs’ operation. IMO of these cases 
ein one design) involved high local temperatures cuused by 
eddy currents in the top strands of the coll. 

Z. Eleven cases were chargeable to operating hazards for 
"which the operating company accepted the responsibility. 

(4) Pour cases Were caused by hre originating outside of the 
armature winding. In three oi these cases the hre started in 
the cabies Just outside of the generator; in the fourth case 
the hre started in a series transformer accidentally open- 
‘clrcuited. 

(b) r'our cases occurred in one installation and were cuused 
by abnormal voltage surges that caused the outside surlaces 
ol the insulation to catch fire. In addition to these four cases 
that resulted in coil failures, as many more tires started that 
were put out betore such damage was done. ‘Lhis troubje 
disappeared after the generator neutral was grounded. 

(c) Une case was caused by ice or water carried into the 
generator from the air washer. 

(d) 1L wo cases were caused by enforced operation unde 
conditions that were known to be unsate. One case involved 
‘uusate overloads and the other case involved continued opera- 
tion atter it was known that the armature needed ininor 
‘repairs. 

3. Ahree cases involved unknown causes or the cause was 
in dispute. In two of these cases the operating company 
believed urinature-coil heating to be responsible. 

This classification of armature breakdowns shows that out 
of 19 cases, where causes were agreed to, ll cases were caused 
by operating hazards for which the generator can in nO way 
be held accountable. ‘lhe majority ot these cases were caused 
by fires of external origin. 

If all of the cases in which armature heating was involved 
(even by suspicion) are grouped, there are only five cases 
out of 22 breakdowns. Two cases (involving one of the first 
designs) were caused by design proportions; in two othere 
temperature was not the primary cause of breakdown, but 
the operating companies believed it to be a contributory cause; 
and in the tifth case enforced overloading was the primary 
cause. 

The writer's opinion, based on a careful study of operating 
experience and a detailed knowledge of internal temperatures 
and coil and insulation design, is that breakdowns caused by 
armature heating are in reulity due to abnormal local tem- 
peratures that have values of the order of several hundred 
degrees; and that temperatures of 100 deg. or 150 deg. ordi- 
narily discussed in connection with guarantees have very little 
to do with the problem. j 
only to windings completely insulated with mica within the 


ots. > 

The facts brought out by this record may be summarised 
as follows :— 
1. The majority of armature breakdowns are caused by 
operating hazard originating outside the generator. 

2. Armature heating in armatures completely insulated with 
‘mica is a minor cause of breakdown. 

3. High-voltage generators, with mica insulation and open 
armature slots, are as reliable as and probably are more 
reliable than large, low-voltage generators. 


Federated American Engineering Societies. — The 
_ Organising Conference of delegates representing some sixty 
engineering societies of the United States met in Washington, 
D.C., on June 3rd and 4th, 1920, and adopted the following 
resolutions :— 

Resolved, That it is the sense of this conference that an 
organisation be created to further the public welfare where 
technical knowledge and engineering experience are involved, 
and to consider and act upon matters of common concern to 
the engineering and allied technical professions and 

Resolved, That it 1s the sense of the conference that the 
proper organisation should be an organisation of sucieties and 
affiliations and not of individuals. 

The motive of the organisation is best shown by quoting 
from the opening address of Mr. Richard L. Humphrey, the 
spirit of which prevailed throughout the session: I believe 
. that the keynote of this conference could be properly ex- 
pressed by the word service; we desire, first, to serve the 
country, and second, to serve the societies and organisations 
of which we are the representativ es. One cannot contemplate 
service, which means giving—not receiving—with any feeling 
that it is actuated by selfish motives, but rather is it the giving 
of our best. . I am supremely confident that a body of men 
. of the high order of intelligence that is here represented can- 
not fail. I am confident that there will be laid at this confer- 
_ ence the cornerstone of the united engineering and allied tech- 
` nical professions that will deal with public affairs of the city, 


formed, of which Mr. 


This statement, of course, applies. 


state and nation, where engineering experience and technical 


‘knowledge are invoived, and that will take action on other 
matters ol a non-technicai character which are of commou 


"CODCCID. 


abe Conference adopted resolutions urging the 'payment of 
adequate salaries lor ine teachers of engineering in technical 
institutions in order that adequately trained young engineering 


talent may be made regularly available; and advocaung the 


unmediate adoption ot appropriate measures to give enect to 


Aue recommendations made to Congress by the Commission 


which recently reported upon a more adequate salary scnedule 
tor the engineering and other technical services of ine Federal 


‘Government. 


tbe constitution and by-laws are still to be ratified by the 
societies expecting to become members, except for the 
A. S. M. E. and the A. I. E. E. 
The Constitution provides for the establishment of a National 
Engineering Councu composed ot delegates elected by the con- 
stituent societies on the basis of membership; an Executwe 
Board of 30 members, and an Executive Omcer acung as secre- 
tary to the Board and the Council. The membership will con- 
sist of national, local, state, and regional engineering and allied 


.by-luws are given in full in the American Machinist tor 
„August 21st, 190. 


Economical Supply of Electric Power in the U.S. A.— 
When Mr. W. S. Murray, consulting engineer, of New York 
City, came forward with his super-power scheme for the 
North Atlantic seaboard of the U.S.A., which we outlined 


in our issue of June ldth last, and by which it is claimed to 


he possible to eliminate the economic waste in the present 
power system, national interest was, says lower, immediately 
aroused, and the U.S. Government recognised the appeal 
made by à committee representing the engineers of the 


country which appeared betore the Appropriations Committee 


of the House of Representatives in April last to present the 


case of the super-power scheme; both branches of Congress 
have now approved of a survey of the zone being made, and 


in its Sundry Civil Bill made provision for an amount of 
$125,000 with which to carry out the work. In order to 
carry out the investigation a Super-power Committee was 
Murray was appomted chairman by 
the Secretary of the Interior. ‘The organisation has been 
divided into three departments for investigation purposes, 
(6., (a) railways, (b) industries, and (c) power and transmis- 
sion; the instant and favourable response to the 450 com- 


. munications addressed to the Government and public service 


Commissioners, and to the executives of railways and power 
stations in the States which the proposed super-power zone 
will include, indicates a desire to help in every possible way. 
The part that the Government is playing in the matter is 
only to finance an administrative and engineering staff to 
show clearly what waste of power and materials exists to-day ; 
the staff has been organised, and is known as the Super-power 
Survey, with headquarters at 709, Sixth Avenue, New York 
City. As the object of the investigation and report is neces- 
sarily divided into two principal sections: (a) allocation of, 
and the amount of waste in labour, fuel, and other materials 
as at present applied: to the railways and industries in the 
zone, and (b) the design of a regional system by means of 
which the waste will be eliminated, it seemed of special im- 
portance that the investigation should be divided into 
three departments, as above stated. To that end three de- 
partments were created and a division chief appointed to 
head each, with an engineer-secretary to collaborate in the 
collection of field data. The services of the chief hydraulic 
engineer of the U.S. Geological Survey and of the chief 
mechanical engineer of the Bureau of Mines will also be 
contributed in part to the engineering staff of the Super-power 
Survey. It was desirable to obtain the counsel of men who 
would be representative of power producers and power con- 
sumers and of the people as a whole representing a national 
power policy. ‘Therefore an advisory board was appointed 
of men representative of the above classes, and to that end 
the Secretary of the Interior officially invited to membership 
on such a board men who would be representative of New 
England railroads, New York railroads, engineering, technical 
publicity, the National Electric Light Association, the Ameri- 
can Electric Railway Association, the American RailwayAsso- 
ciation, and the National Industrial Conference Board. The 
report, with its maps and diagrams, is to be presented on 


. June 30th, 1991, on which date the Congressional appropriation 


terminates, and the matter will then be in the hands of 
Congress and the Committee will be dissolved. 


„Wave Transmisslon.— At the annual meeting of Messrs: 
H. Dorman & Co., Ltd.. the chairman, referring to the 
3 of the wave transmission system by the com- 
pany, stated that it should find a valuable application to. 
coal-cutting machinery, in conjunction with electricity, the 
latter being used as the motive power at the top of the 
shaft, whence the power would be transmitted to the working 
face by the wave system, thus avoiding the use of electricity 
in the workings. He referred also to important developments 
in connection with the Hele-Shaw hydraulic clutch, for which 
the company had acquired the whole-world patent rights. 
This clutch is now made for powers up to 1,200 f. P. It was 
being used in conneetion with a.c. motors in the company’s 
new works, and was expected to be of the 8 use to 


the electrical industry. 
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The Economic. Selection of Ceal.— A paper on the above 
subject, read at the autumn meeting of the Iron and Steel 
Institute at Cardiff, indicated how microscopic work, used in 
conjunction with chemical analysis, can be of great. help in the 
most economical selection of .the most suitable fuel for in- 
dustrial purpose. pan a 2 6 

-The method usually adopted, where any notice at- all is 
taken of the coal, is to make. a proximate analysis (at the 
best very unsatisfactory and really of little use), collate the 
results with practical experience, and make a trial on some 
particular plant. Only too often it proves to be unsatisfactory. 
The trouble arises from the fact that two coals can have 
s Hy the same appearance, give the same analysis, and 
vet be‘ totally different in. behaviour. This occurs very fre- 
quently, and does not seem to be. realised by fuel usere 
generally. It is obvious that some better method is necessary 
to enable suitable fuel to be-selected. — 

Jo de. in a position to select. coal, an idea of its mode of 
formation -is essential- Various theories have. been brought 
forward from time to time, and though they have helped to 
ae n. for -some phase in the formation of coal, most of 
-them -have suffered from too limited a view of the subject. 
So far as this paper is concerned the coal in the principal 
British seams may broadly be taken as being composed some- 
what ad follows: -At the bottom occur. leaves, small stems 
"broken-down wood. tissue, &c., from ferns, horsetails, and 
cordiates; and above the main bulk of the coal made up of 
‘the remains of Lycopods, which include the- great Lepidoden- 
"drons; Sipilarius, &c., the spore-bearing trees, and above these 
again the Cannels, which are a class apart. The coal falls 
into three: main types: (a) “ Humic,” composed of leaves, 
stems, and broken down woody tissue, together with some 
spores; (b) - Spore coals, in which both Micro and 
^ Mega” spores predominate, and (c) Cannel coals. The 
spores-are the reproductive organs of the plants and cor- 
respond with -the pollen and ovules.in present-day flowering 
plants. In some cases the two kinds were born in one cone, 
-m others, in separate cones. The Micro spores are very 
small, while some of the Mega ° spores are about 3 in. 
diameter. ELE | 

Iè- will be realised that these three classes run one into 
another, and this is where microscopic work is necessary to 
enable .one to judge, from experience and comparison with 
other coals, what a particular sample can be used for. 
It was the unsatisfactory nature of chemical classification 
which led to the microscope being used in selecting some 
- 950,000 tons of coal per year for different purposes. It was 
soon -seen. that there were three main types, and that each 
type -was suitable for certain classes of work. Further work 
along the same lines enabled one to judge how far from the 
typical member. it was possible to go without getting into 
difficulties. -— - IM : 
The microscopic observations are considered along with the 
chemical. .To-help one to decide whether or no a coal will 
be satisfactory, the following chemical analyses are required :— 

T. A proximate analysis (an ultimate one is not really neces- 
sary, except for subsequent plant efficienèy calculations). 

2. The percentage of total sulphur. 
23. The percentage of sulphur in the ash (necessary to get 
the mount of sulphur which will be carried away in the 
prodücts). : LES. : 
4. An analysis of the ash itself (necessary to form some 
idea of the tendency to form clinker). 
Coal from the same seam is generally very uniform. 
Sections cut from the same seam, but delivered on date 12 
years apart, show that the coal is of the same type. 


Shop Lighting. — A correspondent of the Near East 
recently made the following comments on this subject :— 
A tour of the shops reveals astonishing differences in the 
. use made of artificial light. The movement towards earlier 
closing may perhaps account for some of the indifference 
displayed to the subject of window lighting, but it is an open 
qun whether it would not be advantageous to make any 
further restriction. of shopping hours at the beginning rather 
than at the end of the day. Certainly the display made by 
shops after dusk is a powerful attraction, and brings busi- 
ness to many trades which, not catering for absolute neces. 
sities, must make their appeal to a large section of the public 
after working hours. 
.. The poor results achieved in so many examples of shop 
lighting seem due rather to lack of advice than means. The 
medium generally "employed, electricity, lends itself to any 
.Scheme, whether correct illumination or frank advertisement 
. 18 sought, and in most cases the large stores and multiple shops 
show an appreciation of its possibilities which suggests that 
the work has been done by experts, but it is too often obvious 
that the very facilities offered by the electric lamp to the 
window dresser have only been taken advantage of to the 
abuse of the simplest principles of good lighting. Contracting 
firms which sell and fit electrical apparatus are much to blame 
for this state of affairs, and indeed sometimes show an in- 
abilitv to light their own windows correctly or seize the 
opportunity presented of showing their wares as they should 
. be used by their customers. 
Inspection of the best shopping thoroughfares of the West 

End of London reveals an almost entire absence of electrical 
1 displays of any value, and none devoted to the 


ex 
interest of the retail shopkeeper. Those who wish to keep 


their installations up to date are expected te talte the initiative, 
and,: penetrating into more or less gloomy showrooms, to 
inquire for appliances-of the existence of which they may.be 
unaware. If successful in finding them they- will possibly 
be asked to judge of their effect amongst a heterogeneous 
collection intended for every class of use to which electric 
lighting can be put. ‘The same reproach may be made against 
the electrical traders with regard to fittings intended for the 
home. They are able to offer a variety of pieces of apparatus 
of attractive appearance and great usefulness, but few venture 
beyond a timid: window display of unpriced. goods, which, 
even if new and attractive, suggest to the uninitiated a. dis- 
couraging rarity and expensiveness.  . ! f = 
The electrical retail trade has not yet learned the first 
lessons in salesmanship; most of its shops present either a 
medley of apparatus mixed with cahle and tubing, in which 
the user takes no interest, or else offers a prospect of brass- 
plated emptiness suggestive of the tailor who is so high class 
that his prices may not be known and his. goods . inspected 
only by those who will venture within.. B 

The average electrical contractor has for so long been accus- 
tomed to send his clients to the manufacturers’ or factors’ 
showrooms to choose fittings that he has not awakened to the 
possibilities of a direct counter trade or realised how much 
business, both on apparatus and in wiring, awaits the electric 
shop which shows the. passer-by attractive appliances. in use, 
and so creates in his mind a desire which did not exist. The 
sale of electrical apparatus is so bound up with wiring altera- 
tions and extensions that it would be a pity were it to fall 
entirely into.the hands.of hardware retailers and house fur- 
nishers, who, however, may at any time become alive to its 
possibilities, and by businesslike window displays secure much 
trade to which. the electrical.firms are properly entitled. 

A little examination of the single purpose displays made 
by leading firms in the photographic, office equipment, . and 
certain other trades at once suggests possibilities for those who 
sell the more portable and attractive electrical appliances, such 
as kettles, flatirons, small cooking pots and pans. Given the 
courage to concentrate on a good stock of a few lines and to 
enlist the aid of the skilled window .dresser, always with the 
proviso that figures of selling price and cost of operation at 
the local rate for electricity. be marked plainly, then the 
electric shop may take its proper place amongst the features 
of our trading thoroughfares, and incidentally become a power- 
ful business-getter for every branch of the industry. 


South Africa's Telephone System.—The British South 
African Export Gazette recently commented as follows upon 
the Union's telephone system :— — i^ 

“ The allocation of £600,000 for telephone and telegraph 
extensions made by the Union Government in its loan estimates 
for the current year is a step in the right direction. "The 
existing services have been subjected to much adverse criticism 
for some time past, and not only have belated renovations and 
renewals to be made, but the time has arrived when the 
authorities can no longer delay the promised installation of 
automatic telephone systems at Johannesburg, Capetown, and 
Pietermaritzburg. In these, British manufacturers have a par- 
ticular interest, for last year, despite supply difficulties, they 
succeeded in regaining their position as the chief source of the 
Government's purchases temporarily occupied by Sweden dur- 
ing the war, and out of a total from all sources of £77,954 
secured £59,443, as against Sweden's £8,855, and America's 
£9,686. There is little doubt that, should they make the effort, 
the greater part of the £600,000 mentioned above, and all that 
is to follow, will fall to them and to their agents in South 
Africa. The recommendations of the Government official 
who last year made a tour of the United Kingdom 
and America will be followed, and concerning tele- 
graph working, the whole matter of the development 
of machine printing telegraph apparatus has been occupy- 
ing the attention of the Department for some time 
past, and although we do not think the Creed system 
now in use will be superseded, its extended use throughout the 
country is a certainty. With regard to telephonic communica- 
tion, besides the three automatic exchanges mentioned above, 
the trunk line systems between the largef towns are to be 
increased and improved, and an effort made to induce farmers 
in the country districts to co-operate in the erection of rural 
telephone lines similar to the ‘farmers’ party lines’ now 
almost universally used in America and Canada, which con- 
sist of ten or more subscribers being connected to one 
line, which in turn is connected to the switchboard of the 
nearest town. The commercial needs of South Africa, how- 
ever, call for an even more active development policy than 
that brietly indicated above. Meanwhile over half a million 
is to be spent in various directions almost immediately, and 
as a start that should do much to remedy existing deficiencies. 
At the same time, attention might also be directed to the trade 
now being done outside the Government itself, which last year 
amounted to £16,727 worth of telegraph and telephone mate- 
rial being purchased on private account, and which is rapidly 
growing—a fact which is borne out by the imports for the first 
five months of the current year amounting to £11,043.'' 


A Consulting Engineer!—Counsel at West London 
County Court recently to debtor: “ You call yourself a consulting 
engineer, What is a consulting engineer? o 

Debtor: " When I am out of employment I go to consult people 
for work.’—Evening News, 
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„Austrlan- British. Debts.—In the Board of Trade Journal 
for October 14th, particulars of the. provisions for settlement of 
debts contained in a British memorandum dated August 27th 
were published. The conditions were accepted by the Austrian 
Government. | | . DEMO 
Electrically-hardened Taps. — Comparisons of taps 
hardened in electric and gas furnaces at the Frankford (Pa.) 
Arsenal, indicate, says the Electrical World, that superior 
physical qualities, as shown by longer life, are obtained with the 
electrical treatment. The electric furnace was, after brief instruo- 
tions, operated by the same man who had hardened taps in the gas 
furnace for several year& The taps were used for tapping fuse 
holes in steel projectiles, and testa were made on taps from four 
different brands of steel. The following table represents the 
Humber of holes tapped after hardening, and the marked increase 
ia the life of the electrically-treated tape is shown :—  - 
35 BRAN Dp A. 
. First Second Third 
TE a re- re- re- in life 
foe ae New. grind. grind. grind. Total. . 
Average (7) gas treated. ... 29 204 86 65 384 — 
Average (2) electrically treated 100 270 33 103 506 32 


Increase 


i 4 P BRAND B. : s hs 

Average (7) gas treated... 84 151 25 36 296 — 

Average (2) electrically treated 7 381 26 20 487, 48 
t. 031 EE i Y i ` : "BRAND C. ; - 


Average (9) gas treated . .. 94 210 207 9 520 — 
Average (8) electrically treated 414 232 129 8 782 50 
BRAND D. - 

Average (7) gas treated ., 131 243 340 71 792 — 
Average (2) electrically treated 520 107 350 10, 987 25 
Except with brand B, the average is very marked before the first 
regrind, The fact that these taps averaged 384 holes after the first 
regrind indicates that the fault is not in the hardening, but in some 
unavoidable feature in the grinding, or in the use of the taps. The 
outer case of the taps should be the hardest, and if the tap is held 
to shape in hardening, more of its hard surface remains for use. 
This would probably be the case in the electrio furnace and might 
sopount for the greater life before the first regrind, Then, again, 
there is more decarbonisation in the gas furnace, and this would 
cause the surface to be composed of low-carbon steel, which would 
not be good for cutting purposes. In the electric furnace the work 
is heated in a neutral atmosphere and. emerges virtually as clean 
after hardening as before it was placed in the furnace, saving con- 
siderable time and money for finishing. The electrical treatment 
given the dies, which is patented by the Leeds and Northrup Co., 

hilalelphia, makes, use of a recording thermocouple which 

ndicates by a ‘ hump” in the temperature curve that the critical 
point ia the heating of the metal has been reached. The hump 
corresponds to a pause in the temperature rise, in spite af the fact 
that heat is being steadily transferred to.the work. It is said to 
be an accurate means for determining the exact amount of heating 
that should be applied to the material under treatment. 


Steel Industry in British Columbia. — The establishment 
of an fran and steel industry in British Columbia may be expected 
shortly. The Investigation Committee sent to Chicago by the 
British Colambian Government to report on the success of elec- 
trionl furnaces there, has returned and reported favourably. The 

ommittee will advocate first the establishment of an electric scrap 
míl in British Columbia to handle the large quantities of scrap 
iron end steel, now sent every month to Seattle mills.— Reuter s 
trade Serrice (Vancouver.. 
The Coal Strike.— The coal. miners’ strike is ended, and 
work is to b> resumed immediately. A majority of 8,459 votes was 
returned by the ballot against the settlement terms, but it was 
considered insufficient to warrant a continuance of the strike, as it 
fell short of two-thirds of the votes recorded. The main features 
of the terms on which the ballot was taken are: 2s. per week 
aivance until the end of the year, and from Jan. 3rd a wages scale 
based on coal output until a national wages board is set up. 


Eight-Hours' Day ia Switzerland.—A measure in favour 
of an eight-hours' day for employés of the Swiss railway, postal, 
t:legraph and telephone services has been carried on a referendum 
by a substantial majority ; 67 per cent. of the electors voted. 


The Second Simplon Tünnel,—The Commercial Seére- 
tary to His Majesty's Legation at Berne reports to th» Department 
of Overseas Trade that down to end of September, 18 259 km. (92 per 
oent.) of the second Simplon Tunnel had heen pierced, out of a total 
length of 19°825 km. On the same date, 90˙9 per cent. of the 
total length of the tunnel had been duly walled and wholly 
oomplèted. © © .'" | 7 ae. = 


. “Fashion foretells an Electrical Christmas."— We 
observe from E.D.A. advertising that a serious attempt is being 
made to cultivate the great trade possibilities offered by the season 
ok Present-giving " in connection with electrical appliances. 

„If Supply Engineers: and Contractors will, for once, make a 
united effort to push the Electrical Xmas Box idea they are not 
likely to be disappointed in the immediate results, or in the new 
connections and goodwill they may establish in helping people to 
keep up a sozial custom wh ich, delightful as it may be, is often a 
cause of anxious thought and too frequently resulta in money 
rear ERE on articles of but transient attraction and little 
real value. | | 


— 


Appointments Vacant. — Assistant constructional engi- 
neer (£570), for the City of Birmingham Hectrio Supply Depart- 
ment; overhead linesman (£5), for the County Borough of 
Burnley Tramways Department ; cable-jointer, for the Ecoles 
Corporation Electricity Department; switchboard attendant (84s.), 
for the Nuneaton Corporation Electricity Department ; assistant 
electrical engineer (£480), for the Gold Coast Government. See 
our advertisement pages to-day. ; 

Trade with Canada.—At the Canadian National Exhibition 
held in Toronto recently, which was attended by over a million 
visitors, only 30 British firms were represented out of a total of 
672 exhibitors. At the Bureau of Information of the Department 
of Overseas Trade, many inquiries were received regarding 
British export trade, one of the principal being: “When do 
United Kingdom firms propose to take more serious steps to cater 
for the Canadian market? P Lr. ht . A" 


INSTITUTION NOTES, ^ 


Midland Junior Gas Association.—The new president of the 
Association is Mr. W. J. Pickering, superintendent. of the Onal 
Test Works, Birmingham Gas Department, and in his presidential 
address on Thursday last week at the Council House, asked : “What 
of the future with regard to our relations with the Electrical 
Industry?) The special adaptability of electrical plant for certain 
industrial power purposes was conceded as readily as anyone by 
the present day gas engineer and the amount of such plant in 
modern gas works tended to increase. Each of the industries had 
ita particular field, and both realised that. Whatever changes the 
future might bring, the practice of burning raw coal, for any 
purpose, rather than “distilling it, should be abandoned at the 
earliest possible moment, as the value of the numerous by-products 
from coal would tend to increase. Developments might be seen. as 
regarded the conversion of gas into electrical energy.. Some form 
of gas turbine might be evolved which would revolutionise present 
methods and bring down the price of the electrical unit, Whatev 
happened, they and their electrical friends had to bear in mind that, 
as great public servants, it would always be their duty to proceed 
on lines which would confer the greatest benefit on the community. 


It was not likely that either industry would be entirely superseded 


become more sharply defined. i ee 

Institution of Electrical Engineers. —A special general meeting 
has been convened for December 2nd, at the Institution of Civil 
Engineers, to consider, and, if thought fit, to pass a redolution to 
teke the place of Article 27 of the Institution's Articles of Aastoia- 
tion. The substance of the resolution is that -subscriptione shall, 


" 


from January Ist next, be increased as followa:— . =, 2 
m . *  -' United Kingdom. Abroad. 

Members nd .. £5 5 0 £4 5 0 55 
Associate Membern. 315 0 3 & 0 
Associsten . 4 5 0 3 15 0. „ 

Graduates .... sas * 210 0 2 10 00 
Students (under 21) "e 110 110... 
n l (over 21) e.. 1 TI 6 1 11 6 . 


Should this resolution be passed, it will be submitted to a 
meeting of Corporate Members on December 17th for confirmation. 

WESTERN CENTRE. — The first ordinary general meeting of this 
session will be held at the Merchant Venturers Technical College, 
Bristol, on Monday, November 8th, when the inaugura] address 
will be delivered by the chairman, Mr. A. J. Newman. . 

NORTH-EASTERN CENTRE.—The first meeting of the session 
1920-21 will be held on November 8th, 1920, at the Armstrong 
College, Newcastle-on-Tyne when the chairman.eleot, Mr. J. H. 
Beard, will deliver his inaugural address. E M. 

Warrington Electrical Soclety.— Alternsting-current Switch- 
gear" was the subject of a lecture delivered by Mr. Parker, of 
Messrs. Long & Crawford, of Manchester, at. the last meeting. of 
the Society. In the course of his lecture, Mr. Parker dealt with all 
kinds of starting apparatus, both for squirrel-cage and alip-xing 
machines, and! made detailed references to overload coils, no-volt 
1eleases, fool-proof gear, and the uses of time lags. Mr. F. Y. L. 
Mathias, Warri ngton Corporation electrical engineer, presided, 

The Royal Society.—Amongst the pepers to be read on Thurs- 
day, November 4th, were the following :— 

Prof. H. Lamb, F. R. S., On the Vibrations of an Elastic Plate 
in Contact with Water." 

Prof. H. M. Macdonald, F. R. S., 
Waves Around the Earth's Surface." 7 Mt 
. King's College, London: Old Students’ Association (Engineering 
Faculty).—A luncheon was held at the Holborn: Restaurant on 
October 27th, when 54 members attended, and many distingüished 
" King's" engineers were present, among whom: were the-chairman, 
Mr. C. H. Wordingham, C. B. E., a past president of the Institution of 
Electrical Engineers; Mr. LI. B. Atkinson, president of the Institu- 
tion of Electrical Engineers ; General M. Mowat, O.B.E., secretary of 
the Institution of Mechanical Engineers; Mr. E. Fiander Etchells, 
president of the Concrete Institute; and Mr. J. S. Highfield. Any 
old students who are interested in the activities of the K. O. LO. S. A. 
are requested to communicate with the hon. assistant secretary, 
Mr. D. H. Kendon, King's College, Strand, W:0.2, 24. 

Association of Engineers-in-Charge.—On. Friday, November 
12th, a Ladies Night will be beld in the ‘Grown Room- of the 
Holborn Restaurant. Applications should be addressed to thé hon. 
secretary, Mr, A. E. Penn, 2, Bassingham Road, Earlafield, S. W. 18. 


— =. 
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OUR PHRSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and wmdustry, 
also electric tramway and railway officials, to keep readers of the 
BLEOTRICAL REVIEW posted as to their movements, 


Mr. E. L. Eastoaate, A.M.LE.E., lately engineer at the 


Melbourne branch of the British General Electric Co., Ltd., 
has been appointed manager of the company's business in 
New Zealand owing to the resignation of Mr. J. H. Ryder, 
A.M.I.E.E. 

- Messrs. J. J. Sraxbnix and H. Hol Ms, apprentices at the 
Hydro-electric Department, Tasinania, and who have com- 
pleted two years’ mechanical training, huve been selected 
to go to England and America for two years to complete their 
term of five years. Both apprentices are to spend a year 
at the British Thomson-Houston Co., Rugby, and a similar 
period at the General Electric Co., Schenectady, U.S.A., 
returning to the Hydro-electric Department on completing 
their overseas course.—Commonwealth ngincer. 

Mr. W. A. A. Buraerss, M. I. E. E., late resident electrical 
engineer for the British Dyestuffs Corporation, Huddersfield, 
Ltd., has been appointed chief electrical engineer for the 
British Dyestuffs Corporation, Ltd.. with charge of the elec- 
trical equipment at all the Corporation's factories. Mr. 
Burgess, whose headquarters remain for the moment in 
Huddersfield, has had charge of the electrical department of 
the Corporation there for the past five years, and was for 
nine years previously with Messrs. Merz & McLellan. 

Mr. W. F. INGAMELLs, who has resigned his appointment as 
advertising manager with the Edison Swan Electric Co., Ltd., 
was on Friday last week presented with a diamond and pearl 
scarf pin by the general staff at the Ponders End works of the 
company. The presentation was made by Mr. H. V. Richards, 
chief assistunt in the advertising department, the gift being 
accompanied by a tastefully printed address, with the list 
of subscribers. At the same time Mr. Ingamells was presented 
with a silver card case bv Mr. J. Thom, on behalf of the 
staff of the stationery department. 

Mr. J. H. Borrers, chief engineer and general manager of 
the Tasmanian Hydro-electric Department, is paying a visit 
to this country. His address during his stay will be c/o The 
Vase for Tasmania, Australia House, Kingsway, 

Mr. R. W. Gross, temporary electrical engineer to the 
Dewsbury Corporation, has been appointed permanently to 
the position at a salary of £650 per annum. 

Chester T.C. has increased the salary of the electrical en- 
gincer to £900 a year, including £150 additional war bonus. 

Sir ERNEST JARDINE, Bart., governing director of John 
Jardine, Ltd., has received information from the French 
Minister of Commerce that the honour of the Croix de Cheva- 
her de l'Ordre National de la Légion d'Honneur has been 
conferred upon him by the President of the French Republic. 

Mr. G. C. ALLiNGuaM, M.B.E.. M.I.E.E., who was until 
recently chief engineer of the Tudor Accumulator Co.. Ltd., 
has joined the staff of Mr. C. F. Elwell, radio engineer, Craven 
House, Kingsway. 

Mr. W. E. HIGHFIELD has resigned his position with the 
English Electric Co., Ltd.. to enter into partnership with 
his brother, Mr. J. S. Highfield, consulting engineer, at 36, 
Victoria Street. Westminster. | 

At Messrs. Simplex Conduits, Ltd.. on Friday last week, 
a presentation of books was made to Mr. T. BIRKETT upon 
his resigning the position of publicity manager to the com- 
pany, and at the same time the chairmanship of the Welfare 
Club. Capt. McLoughlin, joint general manager, in making 
the presentation, said that not only would Mr. Birkett Þe 
missed bv the firm, for the publicitv work for which he was 
responsible was of a distinctive order, but he would also be 
missed by all of the emplovés bv reason of his work on the 
Welfare Club. Mr. Birkett is taking up the position of sales 
and publicitv manager to the Midland Electric Manufacturing 
Co., of Barford Street, Birmingham. 


————— ————— ——— — san 


NEW COMPANIES REGISTERED. 


Dungarvan Electric Light & Power Co.. Ltd. (5.059).— 
Registered in Dublin October 1Rth. Capital. £8,000 in £1 shares. Objects 
as title. First directors: T. Power. 18, O'Connell Street, Dungarvan: T. 
Foley, The Square, Dungarvan; M. Barry. Abbevview, Dungarvan: M. 
Clancy, Main Street, Dungarvan; D. Crotty, Dunrarvan; J. Dunne. Dun- 
garvan; P. J. Moloney, Dungarvan. Secretary: E. A. Ryan. Registered 
office: Castle Street, Dungarvan. i 


Evans (Electrical), Ltd. /171.083).—-Private companv. 
Registered October 28th. Capital, £5,000 in £1 shares. To carry on the 
business of electricians, electrical engineers and manufacturers, suppliers of 
electricity, &c., and to adopt an agreement with E. I. Walker. The first 
directors are: E. J. Walker, Southbank, Ravensbourne Road, Bromlev, Kent: 
S. L. Durell (managing director), 9, Edward VII Mansions, Chamberlavne 
New Road, Kensal Rise, N.W. Registered office: 10, Bush Lane, Cannon 


Street, E.C. 4. 

Lowth & Smith, Ltd. (170.977).— Private companv. 
Registered October 22nd. Capital. £5,000 in £10 shares. To take over the 
business carried on at 3, Hanging Ditch, Manchester, ac Lowth and Smith." 
and to carry con the business of electrical and mechanical engineers, & The 
permanent directors are:—W, H. Lowth, 18, Lwnton Road, Chorlton-cum. 


Hardy, Manchester: T. Smith. 5. Wood Bank Hel i 
ofice: 3, Hanging Ditch, Manchester. Pee Eees Senis 


British Electrical & Allied Industries Research Associa- 


- tion (the word limited is omitted from the title by 


licence of the Board of Trade) (170,454).—Registered September 27th (delayed 
at Somerset Housc). The company is limited by guarantee, with an initial 
membership of 300, with power to increase. In the event ‘of winding up. 
each member is liable for not more than £5. Objects: To promote research 
and other scientific work in connection with the electrical and allied trades 
or industries, to found scholarships, to publish books and periodicals, &c. 
Membership of the Association consists of (a) ordinary members, who shall 
be members of the British Electrical and Allied Manufacturers’ Association 
or other association of manufacturers in the electrical and allied industries 
carrying on business in the production of electrical machinery, apparatus, com- 
modities, or requirements, (b) trade members who shall be British subjects 
carrying on business in the production of electrical machinery, apparatus, or 
materials which are accessory to the electrical and allied manufacturing 
industries, and corporations carrying on similar business, (c) Associate Mem- 
bers who must be British subjects and shall be individuals representative of 
capital, management, science, or skilled labour, or connected with limited 
companies, or other corporations or associations ineligible for, or not desirin 

admission as ordinary or trade members, and who are, in the opinion o 
the Council, likely to assist in the clectrical and allied industries by the 
furtherance of the objects of the Association, and (d) Honorary members, 
who shall be British subjects, whether entitled to become members under 
the above provisions or not, nominated for membership by the Council for 
special services or causes and elected at a general meeting. The management 
is vested in a Council, the first members of which are: C. H. Wordingham, 
C.B.E., 7, Victoria Street, Westminster; L. D. Atkinson, Alston, Little 
Hampden, Great Missenden, Bucks.; Dr. C. C. Garrard, General Electric 
Co., Ltd., Witton, Birmingham; J. S. Highfield, 36, Victoria Street, S.W.1; 
C. C. Paterson, O.B.E., Research Laboratories of the General Electric Co., 
Ltd., 67, Queen Victoria Street, E.C.; R. T. Smith, 66, Porchester Road, Pad- 
dington (president, Institution of Electrical Engineers); C. P. Sparks, Black- 
friars House, New Bridge Street, E.C.; D. N. Dunlop, 36, Kingsway, W.C.: 
A. R. Everest, British Thomson-Houston Co, Ltd. Rugby; A. P. M. 
Fleming, C.B.E., Metropolitan-Vickers Electrical Co., Ltd., Trafford Park, 
Manchester; E. S. New, ll, Victoria Street, S. W.; W. O. Smith, Century 
Works, Lewisham; E. B. Vignoles, Evershed & Vignoles, Ltd., Acton Lane 
Works, Chiswick; A. D. Williamson, Vickers, Ltd., River Don Works. 
Sheffield. Solicitor: T. Trimmell, 71, Lincoln's Inn Ficlds, W.C. Registered 
office: 19, Tothill Strcet, Westminster, S.W. 1. 


Westinghouse Brake Subsidiaries, Ltd. (171,046).—Regis- 
tered October 26th bv Linklater & Paines, 2, Bond Court, Walbrook, E.C. 
Capital, £40,000 in £1 shares. To acquire certain assets belonping to the 
Westinghouse Brake Co., Ltd., to carrv on the business of manufacturers of 
railway brakes and rolling stock for railways, and appliances for lighting 
railway and other carriages, &c. The first directors are:—J. W. Cloud 
Claridges Hotel. W.1 (managing director, Westinghouse Brake Co., Ltd.; 
director, Clyde Valley Electrical Power Co., Ltd., Compagnie Intl. pour le 
Chauffage des Chemin de fer Systeme Heintz, Ltd., Mackenzie Holland and 
Westinghouse Power Signal Co., Ltd., «nd Westinghouse Maise Chain Co.. 
Ltd.); Lord Southborough, 17, Airlie Gardens, W.8 (director, Alby United 
Carbide Factories, Ltd., Anglo-Persian Oil Co., Ltd.. Chinese Engineering 
and Mining Co., Ltd., Nitrogen Fertilizers, Ltd., Pacific Phosphate Co., Ltd. 
(deputy chairman), Sir W. G. Armstrong, Whitworth & Co., Ltd., Under. 
ground Electric Railwav Co. of London, Ltd., and Westinghouse Brake Co.. 
Ltd.); Licut.-Col. M. Craddock, 90, Piccadilly, W.1 (director, Metropolitan- 
Vickers Electrical Co., Ltd., and Westinghouse Brake Co., Ltd): J. H. 
Luke, 154, Ashley Gardens, S. W. 1 (director, Clay's Marine Steering Gear. 
Ltd., and Westinghouse Brake Co., Ltd.). Minimum cash subscription. seven 
shares. Remuneration, £800 per annum, divisible. Solicitor: R. B. Phillpotts, 
2, Bond Court, Walbrook, E.C. 


Fairless Electric Weldings, Ltd. (171,010).—Private com- 
pany. Registered October 25th. Capital, £10.000 in £1 shares. To carry on 
the business of electric, oxygen and acetylene welders, ship repairers. 
mechanical and electrical engineers, machinery manufacturers, tool makers, 
&c. The first directors are:—G. P. Fairless. Summerhill, Raby Road. 
Stockton-on-Tees, engineer; C. Henson, 47, Station Road, Stockton-on-Tees, 
engineer. Secretary: G. P. Fairless. Solicitor: A. H. Parkin, 77, High 
Street, Stockton-on-Tees. 


A. L. Brown & Co., Ltd. (171,050).—Private companv. 
Registered October 98th. Capital, £2,000 in £1 shares. To take over the 
business of electricians carried on bv A. L. Brown and H. F. Mitchell a! 
The Street, Frensham, Surrey, as“ A. L. Brown & Co." The first directors 
are:—A. L. Brown, The Street, Frensham, Surrey: H. F. Mitchell, Mill- 
bridge, Frensham, Surrey. Registered office: Millbridge, Frensham, Surrey. 


Saitax Manufacturing Co., Ltd. (171,071).—Private com- 
pany. Registered October 2nd. Capital. £3,000 in 2.500 KA shares of £l 
each and 10,000 “ B" shares of 1s. each. To carry on the business of 
electrical, mechanical, sanitary, gas, hvdraulle, water and general engineers. 
manufacturers of machinery, particularly steam engines, electrical apparatu«, 
theatrical and general stage effects, scenery, fans, lamps, rheostats, &c. The 
first directors are:—W. Adams. Henddo! House. London Road, Thornton 
Heath; Capt. F. J. H. B. Hutchinson, 133, Westbourne Terrace, W. Regis 
tered office: 106, Albany Strcet, N.W. 


OFFICIAL RETURNS OF ELECTRICAL! 
COMPANIES, 


London and Suburban Traction Co., Ltd.—Deed dated 
October 13th, 1920 (supplemental to trust deed dated April sth. 1914, securing 
£350,000 5 per cent.“ A " debenture stock), charged on 70,693 fully £1 prefer- 
ence and 2,193,330 fully paid ordinary shares in London United Tramwavs. 
Ltd., in substitution for 120.115 fullv paid 5 per cent. cumulative preference 
shares of £10 each and 97.740 fully paid ordinary shares in the said company. 
Trustees: Union Commercial Investment Co., Ltd. 


Burners, Ltd.—Issue on October 14th, 1990, of #250 


debentures, part of a series already registered. 


Portable Electric Motors (1919). Ltd.—Particulars of 
£10,000 debentures authorised October 21st, 1920, whole amount issued. 


Charged on the company's undertaking and property, present and future, in- 
cluding uncalled capital. 


North British Tower Manufacturing Co., Ltd.— Parti. 
culars of £5,000 debentures authorised October 15th, 1990, whole amount 


issued. Charged on the company's undertaking and property, present and 
future, including uncalled capital. 


Cambridge Elettric Supply Co., Ltd.—Iesue on Octobe 
a : A LE Lj N T 
sth, 1920, of £2,950 debentures, part of a series already registered. 


Kalgoorlie Electric Tramwavs, Ltd. (73,127).— Return 
dated September 15th, 1920. Capital, £250,000 in £1 shares. AN shares taken 
up. £250,000 paid. Mortgages and charges, £145,990. 
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CITY NOTES. 


The Garbe, Lahmeyer Co., of Aiz-la- 
German Chapelle, reports net profits of 1,697,000 
Companies. marks for 1919-20, as compared with 


revious year. A 


853,000 marks in the 
eclared, as against 


dividend at the rate of 8 per cent. has been 
6 per cent. in 1918-19. 

The directors of Max Schorch & Co., of Rheydt, recom- 
mend the payment of a dividend at the rate of 10 per cent. 
on share capital of 10,500,000 marks for 1919-20, this result 
comparing with 10 per cent. on 7,975,000 marks in the pre- 
ceding year. 

The Rheinisch-Westfaiische Hlektricitats Werk A.G., of 
Essen, after writing off 30,360,000.marks for depreciation in 
1919-20, as contrasted with 6.810,000 marks in the previous 
year, reports net profits of 4,838,000 marks and 4,670,000 marks 
in the two years respectively, and a dividend at the rate of 8 
per cent., as in 1918-19. The report states that the sales 
reached 687,989,000 xw.-hours, as against 626,361,000 kw. 
hours in the preceding year. 

The accounts of the Kabelwerk Rheydt A.G., of Rheydt, 
including the balance of 55,000 marks brought forward, show 
a net profit of 8,705,000 marks for 1919-90, as compared with 
957,000 marks in the preceding vear, and the dividend is at 
the rate of 40 per cent., as against 30 per cent. in 1918-19. 
The report states that the plant has been completely written 
off, and a falling off in orders has taken place since the be- 
ginning of the new financial year. It is proposed to increase 
the share capital from 10,000,000 to 24,000,000 marks. 


Amalgamated Wireless (Australasia). Ltd.—4At the an- 
nual meeting held in Sydney recently. Sir T. Hughes, the 
chairman, in moving the adoption of the report, outlined a 
scheme already vlaced before the Government for connecting 
up Australia with England consisting broadly of ə high power, 
high speed, duplex-operated station near one of the canital 
cities to. communicate with a corresponding station in Eng- 
land, together with medium power feeder stations near each 
of the other capital cities to pass the traffic to and from the 
main trunk stations. The company offered to handle all 
classes of messages at one-third less than existing rates, and 
to give the Commonwealth Government 95 per cent. of its 
net profits, also to have the stations working in two vears. 
to hand them over in any time of national danger. to hand 
them over to the Government, free of all payment. at the 
end of a term of years. and to give the Government the right 
of resumption at all times. 


Marconi Wireless Telegraph Co. ef Canada. Ltd.— 
special general meeting of the shareholders is to be held at 
the offices of the company in Montreal on November Brd, 
for the consideration and approval of the hv-law passed by 
the directors of the company on October 19th. 1990. 


Be it enacted as a by-law of the Marconi Wireless Telegraph Co. of 
Canada, Ld., and it is hereby enacted as follows :— 

“I. The by-law known as by-law No. 26 of the companv. providing for 
the reduction of the capital stock of the company to 3,750,000 dollars, and 
ratified, confirmed, and enacted at the annual and special general meeting 
of the shareholders of the company, held on September 17th, 1919, is hereby 
again enacted and confirmed as of the said date. l 

'* 2. The capital stock of the company is herebv increased from 3,750,000 
dollars to 7,500,000 dollars by the addition of 1,500,000 shares of the par value 
of 3 dollars and 50 cents each.” 


A Belgian Investment Co.—The report of the Compagnie 
Centrale de l'Industrie Electrique states that most of the 
companies in which the company is interested are still unable 
to determine their nctual position, and the portfolio has been 
greatly reduced. In association with friendly groups the 
company has carried out the reorganisation of the Forges et 
T.aminoirs Saint-Victor and the Société des Forges de Créve- 
coeur, and the company has disposed of its participation in 
the tramways in the province of Salerne to an Ttalian group. 
The net profits for 1919-20 are 50,940 fr.; no dividend is to 
be paid. 


A German Supolv Company's Loan.—The directors of 
the Rhenish Electricity Works Co., of Cologne, require a 
considerable amount of new capital to defrav the cost of 
extensions. as the plant has reached the limit of its produc- 
tive capacity. It is nronosed to increase the present ordinary 
share capital of 8,000,000 marks by an amount not vet de- 
termined, and at the same time raise a loan of 100 000 00^ 
marks in instalments. The new generators alone are esti- 
mated to involve an expenditure of 60,000,000 marks. 


Automatic Telephones (Australasia), Ltd.—Dividend of 
Ta. per share, absorbing £3,195, leaving ^ balance at June 
31st of £1,127. A contract has been secured for an automatic 
exchange at Collingwood, Victoria, amounting to nearly 


£85,000. 


City of Buenos Avres Tramways (1914), Ltd.—Dividend 
at the rate of 5^ per cent. ner annum, less tax, for three 
nionths ended September 30th. 


Calcutta Electric Supply Corporation.—Interim dividend 
at the rate of 8 per cent. per annum, less tax, on the ordi- 
narv shares for the half-year. 


Monte Video Telephone Co., Ltd.—The accounts for the 
year ended July 31st show that after providing for all charges 
in Monte Video and London and for income tax and excess 
profits duty and corporation profits tax, the net profit amounts 
to £40,179. Interim dividend paid in May absorbed £6,514. 
£8,963 was brought forward and the available balance is 
£42,629. £20,000 is transferred to the reserve fund, and a 
final dividend for the year ended July 31st is recommended 
of 5 per cent., free of tax (making 8 per cent. for the year), 
leaving a balance of £11,772 to be carried forward. 


Bombay Electric Supply & Tramwavs Co., Ltd.—At a 
meeting on Monday of the holders of the 41 per cent. de- 
benture stock of the Bombay Electric Supply Co. (in liquida- 
tion), a resolution modifying the rights of the holders against 
the company, its trust deed, and its property, and certain 
modifications of the trust deed which had been proposed by ` 
the company and recommended by the trustees, were agreed 
to. A meeting of the 5 per cent. second mortgage debenture- 
holders called for a similar purpose was adjourned for a week 
owing to the necessary amount of stock not being represented. 


International Light & Power Co., Ltd.—For the year 
ended June 30th, 1920, the income amounted to £66,064 plus 
£13,877; after providing for debenture interest, sinking fund, 
loan and other charges there remains a balance of £35,420. 
Preference dividend amounts to £14,973, £9,500 is placed to 
reserve, and the balance (£17,947) is to be carried forward. 
Reserves of subsidiaries have been increased during fhe year 
by £6,508, making total reserves of three subsidiaries £74,487. 


Austrian Brown-Boveri Works.—The net profits of the 
Austrian Brown-Boveri Werke A.G., of Vienna. amount to 
2.581.000 crowns for 1919-90, as compared with 1,376.000 crowns 
in the preceding vear, and the dividend is at the rate of 9 per 
cent., as against 7 per cent. in 1918-19. It has been decided 
to increase the share capital from $8,500,000 to 95,000,000 
crowns. 


Smit's Trausformer Works.—An issue of 500 shares of 
1.000 florins is being made by the N. V. Willem Smit & Co.'s 
Transformatoren Fabriek, of Nijmegan, Holland. The rate 
of dividend paid bv the company for 1919-90 was 19 per cent. 
on share canital of 500,000 fl., as compared with 10 per cent. 
on 240,000 fl. in the previous year. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THE present week of the Stock Exchange consists of four 
days, owing to the November 1 holiday and the usual 
Saturday ''recess." So it may almost be said that members 
of the House are beginning to approximate a miner's week, 
ulthough the pay may not be as liberal. Business is far from 
being brisk. There was a fair accumulation of small orders 
awaiting execution on Tuesday morning, but after this was 
dealt with, the markets became quiet. Manifest disinclina- 
tion to deal on the part of the general pupuc was put down 
to the uncertainty in regard to the outcome of the third coal 
ballot. Little doubt, if any, was felt as to the majority vote 
going in favour of peace, but the attitude of the Welsh and 
Lancashire miners aroused uneasiness for the future. This, 
on top of the somewhat temporary character of the whole 
plan, restrains any sort of speculative enterprise. 

The cable group is conspicuously good. ‘There are rises in 
Eastern ordinary, Globe ordinary, Great Northerns, and Indo- 
European. Gossip concerns itself with the possibility of the 
Income tux being raised next spring, and when there is any 
suggestion of income tax talk in the air, attention begins to 
turn to the stocks and shares of companies that pay their 
dividends free of tax. The Eastern group is, of course, parti- 
cularly well known in this connection, and seeing that its 
ordinary stocks and shares, even at the current levels, offer 
nearly 63 per cent. on the money, it is not surprising that 
some people should look for a steady appreciation in value of 
these securities. Direct United States stick at 54, from which 
it is inferred that profittakers are not yet out. Marconis 
were run up to 34, on buying said to be on behalf of a group 
in which American interests were strongly represented, but as 
soon as the purchases ceased, the price went back again to 
2 15/16, at which it shows a rise of 1/16 on the week. 
Marconi Marines are easier at 17/16, and Cuba Submarines 
have fallen to 61. following upon their sharp drop of last week. 
United River Plates at 63 have recovered the dividend. 
Amongst the manufacturing shares, Siemens hardened to 25s., 
and Henley’s are better at 1 11/16, India Rubbers at 13 being 
similarly higher. Western Union 4} per cent. funding bonds 
at 109% are 2 points to the good. 

Rio Tramways fives advanced to 96 and Electric Develop- 
ment of Ontario fives to 116. On the other hand, Canadian 
General Electric common at 119 and the preferred at 119 are 
both lower. Bombay Electric Trams have fallen 15 points to 
50, and the preference at 1l were £1 lower. The market in 
these for some time past has been rather artificial, as we 
have pointed out here from time to time. . Mexicans are 
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heavy, with falls in Mexican Light and Power preference and 
Mexico Trantwaya © per cent. bonds. While the news from 
Mexico is declared to be good, sellers continue to get out of 
their bonds quietly. British Columbia Electrics maintain 
their robust tone, and further rises have occurred in the pre- 
ference and the deferred stocks. Anglo-Argentine Tramways 
9 per cent. debenture has once more got over 60, being bought 
by, those’ Who regard it as a sound investment stock of the 
second class. ME. | | 

The Home Railway division is firm as a whole, on the 
expectation’ that the miners will accept the peace proposals. 
Metropolitan consolidated has recovered a point to Ag. The 
compeny's 34 per cent. debenture stock is better at 634, and 
London Electric Railways 4 cent. debenture has risen to 
564, Underground Electric Railways issues are. quiet, with 
i reaction in the £10 shares to 2§. 

‘A. few of the Home Electricity shares are wanted, and the 
market begins to look a little firmer than it has done. West- 
minsters are better at 51. Men in the market point out that 
there is à decided shortage of supply, and that, were demand 
to arise, 1 would not remain for long at the present 
figures. But it must be admitted that the inquiry for electric 
lighting shares is still very retail and somewhat timid. 

Edisons have dropped to 17s.; Electric Constructions are 
better at 188. 9d.. Metropolitan-Vickers preference fell back 
to 408., at which the yield is 8 per. cent. on the money. Bab- 
cock & Wilcox continue to improve, and are now up to 50s. 
again. Rubber shares are weak on another low record being 
established for the raw material, which this Tuesday night is 
quoted at is. Ad. per lb. The Armament market is better, 
moving quietly upwards with shares in the iron and steel list. 
Bit the Stock Exchange is quiet as. a whole, and in none of 
the’ markets sre there any financial fireworks to compel atten- 
tion from the public. . B t vos 


Tio BHAR LIST OF ELECTRICAL COMPANIES. 
| . Homea ELECTRICITY ÜOMPANIES. 
Dividend Price 
— — Nov. 2, Yi 
1918. 1919. 1920. Rise or fall. p.e. 
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Brompton Ordinar a ee „ 8 . 19 6 — 210 0 0 
Charing Cross nary = e« 47 7 — 10 15 6 
„. do. do. do. 1 Prei. 4 & 22 — 8 8 8 
Chelsea.. +e o.. œ 8 4, 9 - 756 
City of London e 6 5. € TV 1 — 36 17 10 
o. ðo. 6 per cent. Pref... 6- 9 £196 — 611 9 
do. got per cent. Pref. : - 8 ans 1 1 8 
Kensington Ordinary — .. oe = 
London Blectrio .. ... sw Ni N 1 — 410 0 
do. do. 6 per oent. Pref... 8 6 8 ~ 10 0 0 
Me li 6 6 ~ 10 8 8 
: 4 cent. Pret, , .. W éà — 8 0 0 
Bt, Jamse’ an Mal $ is — 948 
Bouth Londoa ee ee 9 0 B 6 -— 9 12 0 
South Metropolitan Pref... ee 1 i 7 1 B — 8 19 8 
Westminster Ordinary ee m 8 10 tà + i 9 5 8 
(P Wess Leda his TELEGRAPHS AND TELEPHONES. | 
Angio-Ar. Tel s eo È §- 71$ xd +13 7 14 10 
ud wn 3 ee i m —i 816 6 
Ohile one ee oe eo i 6 — % 9 1 
ube 8 U e ee eo oe J. 3, — i ‘ll 4 0 
astern Mite ee ee eo 8 10 14 - GIB 7 
Tastern Tel, Ord. .. ee eo 8 10 149 +2 6 18 9 
Gl >be Tel, and T. T ee P 8 14 +È E af 1 
» . ão.. 2 ee ee a 
Great Northern Pl. S 9 20 +à 1014 8 
Indo-Baropean ee oe eo 18 10 BO xd +È 8 6 8 
Matooni e 5 575 c Qo D È + h 810 0 
Oriental Tel 6 Ord oe ee 10 19 — s4 18 4 
United R. Plate Tel. 8 8 xd + i *$ 10 8 
West India and Panama ip in tà — Nil 
Western Telegraph.. oe ee 16 + i *6 18 4 
"E DOT eS Home Rats. 
tral London Ord. Assented... 4 4 433 — 940 
atem ian ee i ee ee 9 0 1 213 +1 5 16 8 
i do. pier ee ee 1 Ni 1 — i e 
bins e oí! do. oa” oe NH Nl 776 — Nil 
do. M do, Income .. 5 4 108 — — 
à ? j i Foreign Trams, &c. 
Anglo-Arg, Trams First Pref, .. Nil ] — 98 4 
tg do. s do. 2nd Pref, ee Nil oh t — Nil 
do. do. 6Deb. * .. 65 8 60 +1 8 6 4 
Brazil Tractions  .. så . NU Nil 44 — Nil 
Bombay Nlectrie Pref.  .. ET 6 8 11 —1à 416 0 
British Columbia Elec. Bly. Proe. Ü Ü 56 +2 818 6 
'" . 406. do. ferrred R- 5 55 — 7 8 
do. do. Deferred 8 b +1 *6 40 
duo. 5 do. 3 d $ 40 -H eon 
e 6 Per cent, Bonds. - Au NI T Nil 
Mexican Tight 5 Ln ND NU 263; al Mil 
` do, ist Bonds ee ee Bl i} 513 — Nil 
E E | MANUFACTURING COMPANIES. 
ee ee e 18: 15 2 + à +8 0 0 
Bebe d nien Oni eO n 0o J 1 = 10 0 0 
tish Insulated Ord. ee ee 194 15 18 3 9 4 8 
ders ee oe oe eo 95 15 14 + Tk 10 0 0 
[1 — 6} Pret. ee eo ee 18 m i" — ER : 
Du OM o 5 w 10 120 at 1 8 6 
Bdison-Bwan, ''A" ' "e . —1/- 
e dont. Deb ee 5 8 7 — 6 6 
* 5 [^ w ty +6d 10 T ‘ 
oa "Bus uon nox» i 1 a 719 4 
oe ee oe m ee 74 k^ tf + 3 i s 
" Pref.. e oe ee 5 
e dar: s: ee e 10 10 1} ta *8 0 0 
‘Met,-Viokora Pref, [1 ee ce 2 4 2 pi. 800 
emens Ord... oo oe ee . 10 10 25. " *8 0 0 
Felograph Oon, . of — „ ee %9 90 20 — 6 00 


. y . ‘Dividends pal tree of Income Tx. 
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MARKET QUOTATIONS. 
IT should be remembered, in making use of the figures 


in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other ciroumstances, 


Tuesday, November nd. 


CHEMICALS, &c. : Prom | Men 
a Acid Oxalic 200 eee eee lb. ` 
a Ammoniac Sal eee eee ooo Der ton 418 = 
a Ammonia, Muriate (large orystal) 50 293 
a Bisulphide of Carbon Ee ce be p 
a Borax eee a.. eee P [ITI 99 #41 | a 
a Copper Sulphate `. ... . „ A3 — 2 
a Potash, Ch orate "T P [TT per lb. 10 EN 
a „ Perchlor ate „ 1 G 
a Shellac -. 1 $99 ia ise eee per owt. sag s 
a of Magnes 2 ` ton 
a Bulphur, Bublimed Flowers pe | B 
LI 97 Lump fee eee eee oe 423 Dm 
@ Soda, Chlorate . see .. per lb. ne "i 
a eve eee eos per ton 1 ore 
a Sodium Bichromate, casks . per lb. sa 


Pol METALS, &c. 
p Babbitt’s Metal Ingots 


c Brass (rolled metal 2” to 19" basis) per Ib. dec. 
c „ Tubes (solid drawn)... ... „. ‘1482 to 1/54 ^ dec. 
e „ Wire, bas ” -— 1/8) . dec. 
c Copper Tubes (solid. drawn) 5 1n 44. dec. 
c T] ( per ton 14 dec. 
c , 99 Sheet . 400 eee “ps ‘ : 8 f ^ £8 déc, 
c 99 Rod Ove Ove coe see $9 ; 2149 LEE £8 dec. 
d „% AEleotrolyuc) Bars wer ii £15 dec. 
d „ " Sheets ü 4148 £15 dec. 
d n 7 Wire Rods.. ji A116 £15 dec. 
d ” ” H.C. Wire „ per 1b. 1/23 1. dec. 
f Rod ove ^ ' Boo e 0 .M« B : 8/6 B esi 
f T Bheet ” 8J- 9 
R German Bilver Wire eco » 8/- i "bbe 
A Gutta-percha, fine eee e 97 14J. to 16/ 23:936 
h lndia-rubber, Para fine. „, , Me Fd. dec. 
ê Iron Fig (Cleveland Warrants) ... per ton Nom, " 
„ Wire, galv. No. 8, P.O. qual. ïi 459 8 
g Lead, English Pig eos ene eee » ' £37 5s. f 5j- inc. 
g Merc urg . , ber bot.] £16 158. to £16 16/- inc. 
e Mica (in original cases) small .. per Ib. 6d. to SEN 
9€ » 57 „ medium., TTE 5/- to l bee 
"EP » » 8 ” i 12/6 to 25/- & up - 
p Phosphor .Bronze, plain castings ís 1/6 to 1/11 n 
» 59 [T] rolled bars and rods [T] 9/5 to 2/8 L va 
P „ ` » rolled strip & sheet i 5 to 2/9 “igi 
dSiliclur Bronse Wire . , per Ib. | . 11d. d. 
r Bteel et, in bara eve est os 1/8 "ELLE i 
n Tin, Block (Bnglish) Ton ton 260 Eli ine. 
n „ Wire, Nos. 1 to 16 .. por lb. 4 re 
p White Anti-friction Metals . per £78 to £800 e 
Quotations supplied by— ' 
a G. Boor & Co, . James & Shak 
g Thee, Bolton d Sona, Li ISCHIA 
erick 8m eo ie E ng we. 
F & Sons | Richard Johnson & Nephew, La 


@ ze e es 

f India Rubber Gutte-Percba and n P. Ormiston & Sons. 
Telegraph Works Co., Ltd, p-—-—r ` 

N r W. F. Dennis & Oo, 


Electricians’ ‘Mates’ Wages.—We have received from 
Mr. W. J. Webb, London District secretary of the E. T. U., s copy of 
the memorandum of agreement come to on October 29th, 193) 
between the London Distriot Committee of the Electrical n 
Union and the National Federated Electrical Association, ud 
regard to increase of wages for electricians’ mates, electrical 
mechanical fitters’ mates, electrical wiremen's mates, dan 
linemen's mates, and jointers' mates, &o., employed in the Lond 
district. It is thereby agreed that Rule No. 11 of the working 
rules agreed in February, 1920, shall read as follows :— 

„The minimum rate for auxiliary workmen over 21 years of j^ 
(other than apprentices) employed in assisting journeymen 8 
80 per cent. of the rate paid to fully qualified journeymen. , — 

That Rule 14 shall be added to as follows :— du 

" An auxiliary workman over 21 years of age shall be allo 
carry out any work of which he may be capable under the but 
vision of a fully qualified journeyman, and he may in time ot 
a fully qualified journeyman as defined above. The following 
-kept in efficient order, are such as an auxiliary workman msl 
be deemed to possess :—Knife, pair of pliers, bradawl, 
screwdriver.” — — l 

It is further agreed that the above rate of pay shall 3 the af 
the national agreement for standardisation Qf wages, an sö 
rate of 80 per cent. of journeymen's rate shall become psyabl 
the first pay day in November, 1920. e Lc ad 

By this 5 28. per hour is payable to all pn 
mates, 21 years and over, in the employ of contraotors &n E 
establishmenta, and is payable from the next pay aem 1 tbe 
the terms of this agreement and the L dortakingi 
Joint Industrial Council for Electricity Supply Une, tes, 
for the London District, the rate for electrical al mite, 
mechanical fitters’ mates, electricians’ mates, ene d. rom 
jointer&' mates and armature winders’ mates. is Is. | tp elat 
next pay day, and application should be made at once © 
tricity undertakings for this rate to be paid. =< 4 0. B 

The memorandum is signed by Messrs. W. Riggs Bolton d 
Taylor, on behalf of the N.F.E.A., and by Messrs. H. P. y 
W, J. l Webb, on behalf of the E.T.U. f , * 
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Vu M ye STREET LIGHTING.—I. 


By HAYDN 


In these articles the writer had intended to record the 
progress of street lighting during the last ten years, 
but investigation indicates that little, if any, advance- 
= ment has been made. This is largely to be accounted 
for by the war conditions which existed over the greater 
part of that period, and it is only now that there are 
signs of development, due to men having turned their 
attention to this branch of the lighting industry after 
their duties in connection with the war were over. 

It is true that the gasfilled electric lamp has been 
developed into commexcial importance during that 
period, but it is obvious that the increased efliciency 
of this light source, embodying as it does reduced con- 
sumption of electrical energy, increased brilliancy, 
shorter wave length, and reduced area of light source, 
is not being used to its full advantage, as these lamp: 
are often found installed in unsuitable fittings, de- 
signed for lamps having totally different characteris- 
tics. 

In an historical sketch of street lighting lately read 
before the Illuminating Engineering Society of America, 
Mr. Preston S. Millar states: ‘‘ Progress in the de- 
velopment of illuminants has been more rapid than 
progress in their use. In practice each one has sur- 
vived by many years, sometimes by centuries, the de- 
velopment of a superior illuminant.’’ Of the truth of 
this statement there is no doubt, especially when it is 
borne in mind that the chief development in the nature 


of illuminants has been in the direction of shortening - 


the wave length, and increasing the intrinsic brilliancy, 
which makes it of the utmost importanee that they 
should not be used in the same way as the less brilliant 
types. 

From the early days when the fire-brand was used 

as a light source, through the period of oil lamps and 
candles, to the days of the Argand gas burners in 1784, 
a reduction in area of light source took place; again, 
from the time of the incandescent gas mantle and 
carbon-filament electric lamp, up to the present gasfilled 
electric lamps, we find another large increase in in- 
trinsic brilliancy of light sources. It would, therefore, 
appear likely that further increase and development 
in efficiency will take place in the same direction, thus 
making it imperative that in order to benefit by these 
lamps of higher efficiency, the practice of erecting 
lamps in the streets without any special fittings will 
disappear, so that the full advantage of the new de- 
velopments in the efficiency of light sources may be 
utilised. 

Reference to the writer's paper, read before the In- 
stitution of Electrical Engineers in 1905, indicates that 
much of the progress in street lighting was brought 
about by the competition of gas and electric light for 
this particular field. Such competition was carried 
out up to the outbreak of war, when examples such as 
the lighting of the City of London, Holborn, Manchester, 
all of which were the subject of the keenest competition, 
resulted in both illuminants being adopted, because 
at that time it was proved that both could produce 
the desired results at approximately the same cost. 
Similar examples which apply to the less important 
streets, as in Marylebone, also proved the same thing, 
but when it is borne in mind that the newer illuminant 
had to bear certain capital charges, which in the case 
of the older illuminant had long since been written 
off, it is obvious that, excluding capital charges, elec- 
tricity had already become less costly for street lighting 
purposes. 

A. reference to the Gas World Year Book of 1920 will 
show that in England, Scotland, and Wales there are 
approximately 670,000 street lamps lighted by gas. 

The writer has no data before him indicating the 
number of street lamps lighted by electricity, but it 
is doubtful if it reaches one-tenth of the above figure, 

which indicates the large field open in this direction. 
From the same authority it is possible to ascertain the 


HARRISON. 


approximate price of gas in various towns, and to 
note the increased cost since pre-war days. In order to- 
obtain this as regards public lighting an average has 
been taken for towns where the number of street lamps 
exceeds (A) 10,000, (B) about 5,000, (C) 1,000, (D) 300; 
these figures are shown in Table I, in which the average 
price per 1,000 cu. ft. for gas in the years 1914 and 
1920 is given. 


TABLE I. 
—— 4 — 7-——_ 8 — — 0 — — 0 — 
1914 1920 1914 1920 1914 1920 1914 1920 
2/2 4/24 2/31 4l 2/7 4,71 3/10 7, 


This table indicates that the cost of gas has increased 
about 80 per cent. 

In the case of electrical energy, it is interesting to 
note from the published returns that the average price 
recelved is as follows: — 

Tarur II. 


A B c D 
176d. 2˙3d. 3'6d. Data not obtained. 

The foregoing data, in order to give some relative 
idea of the cost of the two illuminants for street light- 
ing purposes, must be used in conjunction with the 
types of lamps now available for this purpose. | 

Dealing with gas first, the developments during the 
war do not appear to be of a startling nature; the 
latest figures published, namely, those by F. V. Wester- 
maier in a paper read before the Illuminating En- 
gineering Society of America (October, 1919) give the 
luminous efficiency as follows :— 

Low-pressure upright gas mantle, 
R. TH. U. 


3 lumen per 


Low- pressure inverted gas mantle, 4 lumen per 
B. TH. v. 

High- pressure inverted gas mantle, . 525 lumen per 
B. TH. v. 


With reference to high-pressure gas, Mr. Wester- 
maier states that higher values have been claimed (.75 
to .90) by foreign manufacturers, but passes no further 
remark except: ‘‘ While its advantages are apparent, 
there is not sufficient revenue obtainable from street 
lighting alone to warrant the expenditure necessary 
for installation of special mains and fixtures." 

This also appears to be the case in England; it is 
therefore only necessary to consider the low-pressure 
mantles. 

Taking gas at 500 B.TH.U. per cu. ft., this represents 
^ mean “illuminating value of 200 lumens per cu. ft. 
per hour or 1,000 lumens for 5 cu. ft. of gas, which at 
50 pence per 1,000 cu. ft. of gas, is eniak to .25d. per 


hour per 1,000 lumens. 


During the war the gasfilled electri lamp (which. 
due to the fact that under certain conditions, it will 
given an efficiency of 0.5 watt per o. ., is sometimes 
called the half-watt.lamp) has been developed, and is 
now a commercial article. This lamp in the smaller sizes 
comparable with low-pressure gas mantles, and at the 
pressure generally supplied by electricity undertak- 
ings, develops an average of 12,000 lumens per Kelvin 
(Board of Trade unit) per hour, which at the average 
price obtained, Table II, 4, works out at & cost equal 
to .0145d. per hour per 1,000 lumens, or 58 per cent. 
of that of gas in the same districts. 

The same applies in nearly every class of district, 
therefore it is obvious that the public lamps are not 
being supplied with gas because it is cheaper as 
an illuminating agent. In fact, with the modern 
type of electric gasfilled lamps the luminous energy 
produced can be so efficiently utilised as to reduce the 
cost of electrical energy to a relatively small figure 
compáred with the other charges incidental to street 
lighting. These other charges consist of lamp or mantle 
renewals, labour in carrying out these renewals, clean- 
ing, lighting, and extinguishing. As regards the rela- 
tive cost of lamp and gas mantle renewals, the electrical 
engineer is in a very sound position, as he has the: 
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choice of both gasfilled and vacuum lamps; the former 
are at present more expensive, thus the increased cost 
of renewals must be set off against the greater efficiency. 


it is necessary that the engineer should not be misled 
by the term ''half-watt," which has led many lamp 
factors to circulate most misleading figures. The more 
responsible lamp makers have published with their price 
lists the actual output of the lamps in lumens, which, 
being a spherical factor, does not indicate the power in 
the maximum direction, but this with the standard for- 
mation of gasfilled lamps of 100 watts and over varies 
from 10 to 20 per cent. increase on the mean spherical 
result, thus the actual maximum c.. (which occurs 
in the lower hemisphere) is equal to the luminous out- 
put divided by 12.57, plus 10 to 20 per cent. 

The published tables and actual results in practice 
indicate that the lumens per watt increase very consider- 


ably with the size of the lamp, namely, from 12 to 18, 


depending on the pressure and current taken by the 
lamp; for example, a 100 watt, 200/250 volt lamp is 
Scheduled at 1,200 lumens, or 96 mean spherical c.r. 
(about 115 maximum c. .), whereas a 1,000 watt, 100 
volt lamp is scheduled at 18,000 lumens, 1,435 mean 
spherical c.p. (or 1,700 maximum c.P.), thus on the 
maximum, say, the latter has an efficiency of .59 watt 
per c.P., whereas the former is a one-watt lamp on the 
spherical basis. 


In the case of the 60-watt, 200/250 volt gasfilled - 


lamp, the present efficiency is stated in the list before 
me as 9.15 lumens per watt, which is very little better 
than the vacuum lamp; as one costs nearly double the 
other and does not average the same life, it should 
only be used when special reasons demand it. 


It must be borne in mind that the popularity of gas- 


filled lamps is not only due to the increased luminous 
efficiency, but in the smaller sizes, where this reason 
does not exist, to the higher intrinsic brilliancy which, 
due to the shorter wave length produced, gives an im- 


pression of more light, and, in fact, does increase 


visibility of objects with certain reflecting values, more 
particularly the contrast between black and white, thus 
making it easier to read. 

Small area of the light source is generally a disad- 
vantage, particularly in the case of street lamps, unless 
this feature is turned to advantage by the use of special 
reflector systems, when it can be made to increase the 
eflicieney for that purpose to a degree which has hitherto 
appeared impossible. 

The cost of renewals must, therefore, be dealt with 
m conjunction with the other costs, as it bears no de- 
finite relation to the luminous output of each size of 
unit; for example, a 300-watt lamp giving four times 
the luminous energy of a 100-watt lamp costs less than 
twice as much for renewals, thus the questicn of spac- 
ing materially affects the results, all of which will be 
dealt with in detail in the second article. 

The lighting. extinguishing, cleaning, and attéhd- 
ance with electric incandescent lamps, for well-known 
reasons, costs less than with any other svstems of street 
lighting: it is, therefore. obvious that there are no 
reasons Why the hundreds of thousands of street lamps 
now lighted with gas should not be changed over to 
the more modern illuminant %% that of the initial 
cost of the change over. | 

The question is, will the improved illumination and 
the reduced annual expenditure warrant this cost at a 
time when material and.labour is expensive! 

The question can only be answered in figures, which 
the writer proposes to give in his next article; in the 
meantime, as food for retlection, it is well to remember 
that private concerns, large companies, shopkeepers. 
in fact everybody who could get it installed, have 
adopted electric light, knowing that the cost of installa- 
tion would be well repaid by the saving effected. This 
is in itself pooof that municipalities, and those bodies 
who control the question of public lighting, would do 
well to look into the question of the future saving to 
be effected by modernising the lighting of the streets 
and roads under their control. | 
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In order to form an accurate judgment on this point . 


AN ORDINARY TRIODE USED AS A 
NEGATIVE RESISTANCE OSCILLATOR. 


By JOHN SCOTT-TAGGART axb J. REE. 
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ALTHOUGH it is not generally known, the ordinary ES 4, ` 
R. or French valve, as commonly used, may be employed as 
a negative resistance oscillator, by virtue of the phenomenon 
of secondary electron emission utilised by Dr. Hull. 

A suitable circuit is reproduced in the accompanying figure. 
A potentiometer R is connected across a source of k. M. F., 
which may be a battery H, or 110-volt or 200-volt D.C. 
mains. The actual voltage is not very material, nor is the 
value of the resistance of importance. The grid G is con- 
nected directly to the positive end of the potentiometer R, 
the negative end of which goes to the filament. The anode P 
is connected through the oscillatory circuit L C to a sliding 
tapping T ; the anode potential may thus be varied, and 
will be usually considerably less than that of the grid. 
When this circuit is connected up, a suitable adjustment 
of T will establish continuous oscillations in Lo. The 
explanation is that the anode current decreases as the anode 


hh 


CIRCUIT DIAGRAM, 


potential is increased, thus producing a negative resist- 
ance in the circuit containing L C. The very high positive 
potential of the grid causes the electrons to strike A with 
a sufficiently high velocity to liberate more secondary 
electrons than the number of primary ones which 
strike this electrode. J hese secondary electrons would 
normally return again to the anode, but the higher 
potential of the grid draws them away. As the potential 
of 4 is increased, the number of secondary electrons (which 
are immediately drawn away by the grid) increases very 
rapidly, although the primary electrons increase hardly at 
all. The anode thus loses more electrons than it gains. 
Hence the negative resistance effect which will set -up 
oscillations in any kind of oscillatory circuit placed 
between A and T. An iron-core low-frequency circuit is 
‘oscillated ” as easily as a circuit of the highest frequency. 
Moreover, the frequency of the oscillations i8 practically 
equal to the natural frequency of the circuit. No troubh - 
some retractor coils are used, and the arrangement provides 
a means of obtaining alternations of any frequency. _ 


b 


THE INSTITUTION OF; ELECTRICAL 
ENGINEERS, 


TECHNICAL EDUCATION. 


AT the ninth annual meetmg of the Western Centre, held at 
the South Wales Institute of Engineers, on October 13th, an 
address on "7 Technical Education "" was delivered by Principal 
C. Cole, B. Sc., of the Cardiff Technical College. He 
said that 5,000 students were enrolled at the Cardiff Technical 
College this session, 4.000 of whom were evening students. 
Classes. were quite voluntary, and he estimated that the 
technical. education scheme of Cardiff embraced. samethine 
like 8,000. students, or 4 per cent. of its population. It wa. 
hoped to convert some of the evening classes into part-time 
day classes, as the strain of three evenings at school and 
another at home was considerable, and left no time tor social 
enjoyment. They had one striking example of part-time das 
classes established this year, taking three afternoons and two 
evenings a Week for the first and second vear apprentices of 
the electrical firms in the district. It was necessary to take 
a three years! course in their junior schools before completing 
an apprenticeship. “There was. however, the ditüüicultv of 
accommodation, 1n addition to which the people in Wales were 
not keen on Junior schools where manual lessons formed part 
of the curriculum; they preferred. something approximating 
to the secondary school. In England this system was making 
headway, but in Wales it was rather the reverse. The Prin- 
cipal described the local scheme, which he hoped in time 
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might lead te the installation of a Faculty of Technology at 
the University of Wales. -Referring to the 1918 Act, the 
Principal said the .effect of that Act would be a system of 
new continuation schools. He thought there would be great 
difficulty in applying the compulsory side of the Act. The 
effect of the Act in technical colleges would, he considered, be 
beneficial, and there was no reason why Cardiff should not 
possess one of the finest engineering schools in the country. 
‘hey had already £20,000 worth of equipment, and he wanted 
employers to work and co-operate with them. They were 
making a point of introducing economics and social organisa- 
tion which he considered would do something to bridge the 
gulf between Capital and Labour. With regard to higher 
work, he emphasised .the necessity of co-operation between 
various institutions in order to avoid overlapping and needless 
expenditure. ' | "E 
Post Orrick TELEPHONES. 


Following the address by Principal Cole, a short résumé of 
what the Post Oflice was accomplishing was given by Sir 
William Noble, who had attended a meeting of the Cardiff 
Postal Engineers during the afternoon. Sir William said the 
Fost Office telegraphs were ahead of any other country in the 
world. ‘There was no invention appertaining to telegraphy 
that did not first come to the British Post Othce, because the 
inventor knew that not only would the Post Office help him, 
but give his system a trial. He considered the mail, telegraph, 
and telephone services should be controlled by the public. 
The Post Office had no difficulty regarding money; 
the Treasury did not grudge anything. As to brains, 
he said that, apart from those who were in manufacturers' 
works, all the telephone experts were in the service of the Fost 
Ofüce; they had at present in the engineering department 
alone over 26,000 who were engaged on the telegraph and 
telephone sides of the Post Oflice, and a good many more 
could be employed, but the Post Office was ahead of the con- 
tractors. Contractors could not supply more apparatus be- 
cause of the shortage of raw materials. Apparatus was 
unobtainable. Before the war no difficulty was experienced 
in getting from every one of the big contractors a minimum 
of three miles of 3-in. cable for trunk mains work; they 
were now very glad to get a mile of it. - 

Following an account of the P.O. staff's war service, Sir 
William said that last financial year the Treasury allotted three 
millions sterling for stores and apparatus, and contracts had 
been placed for underground lines and exchange equip- 
ment amounting to two and a half millons sterling, 
but delivery was unobtainable, due to shortage of raw 
rhaterials. This year they were in the same position; 
inquiries had been prepared, but they dared not send them 
out. Before the war a job took a contractor six months, 
now for similar work delivery would not be guaranteed for 
twelve months. A 10,000-line exchange would have been 
completed in a year, the earliest delivery now was two years. 
A contractor informed him only the other day that he could 
not deal with anv further tenders until next March. He could 
assure them it was no fault of the Post Office, their trouble 
was shortage of raw materials and labour. At Cardiff orders 
for necessary extensions had been placed many months ago, 
but the contractor had not even started. Plans had been 
passed for work at Cardiff for 33 years ahead. Concerning 
automatic telephones, there was very little to choose between 
the automatic and the ''C.B." systems, when they had a 
plentiful supply of skilled operators. There was not a single 
full automatic exchange in America, but the British Post 
Office had already installed automatics at Leeds, Portsmouth. 
Newbury, Ke. The automatics had been proved in," and 


it was the intention of the Post Office to proceed with them. 


The Americans only excelled in their trunk systems, their 
local service was not any better than our own. Much of the 
success attained by America was largely due to research 
work. Sir William, in concluding, counselled patience. 
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THE AIR CONFERENCE, 1920. 


Tue Air Conference, consisting of representatives of aviation 
jn all its many branches, was held, by the courtesy of the 
lord Mayor, in the London Guildhall, and lasted for three 
days, from October 12th to 14th. It was organised by the 
Ministry of Air with the object of bringing together interested 
persons under such conditions that urgent problems could 
be discussed with the knowledge.that resglutions of the Con- 
ference, arrived at after much discussion, Would be welcomed 
by the Ministry as being of assistance to the Secretary of 
State for War and Air. The Conference was well attended; 
the Lord Mayor welcomed the members, and Lord Montagu 
of Beaulieu, Lord Weir of Eastwood, Lord Beatty, and Lord 
Londonderry, Under Secretary of State for Air, presided in 
turn, and the audience was able to learn at first hand official 
views on the subjects under discussion. ‘The Conference was 
widely representative, and although not of direct interest to 
our readers, some of the statements in the various papers 


that were read and discussed are worthy of consideration; 


for instance: —. i] | e 
Commander Sir Trevor Dawson, Bart.. R. N., in the course 


of his paper on The Commercial Dump e ety 
y 


and Construction," said that postal services airship would 


fill fhe ‘gap between cable communication and the present 
mail services. A letter weighing an ounce could contain 
some thousands of words, and if the cost of cabling only & 
singlé word were charged for its carriage by air, the airship 
transport company would be handsomely remunerated. With 
regard to the danger of passing through electrical storms, 
information had been published that the German airship 
Bodensee had actually passed through an electrical discharge 
without other damage than the burning of the wireless aerial. 
There was no reason why airships should ever encounter the 
violent thunderstorms and cyclones which occurred in various 
parts of the world, as such storms extend over a very small 
area, and there should be no difficulty whatever in the airship 
being able to avoid them. Means of signalling at night 
were essential, and the wireless equipment should be such as 
to enable an airship en voyage to be in constant communica- 
tion with the nearest base. DN 
Captain F. S. BarsweLL, Fellow of the Royal Aeronautical 
Society, in his paper on The Technical Aspects of Service 
and Civil Aviation," said that should it be found practicable 
to dispense with the electrical ignition, even if only after 
" warming up," it would mean considerable increase in 
reliability. The transmission between the controls and the 
control surfaces was confined at present to cables running 
over pulleys and through guides. It seemed conceivable that 
some system of either hydraulic, or electrical, transmission 
might be worked out, and if such a system could be made 
as reliable as the direct, though often tortuous, cable, it would 
probably be smoother in working, and easier to install. The 
logical development of the idea was the servo-motor. When 
they built really large aeroplanes it would probably be found 
the best practice to work all controls directly by servo-motors, 
the leads becoming hydraulic piping or electrical cables. 
Mr. H. Wuite-SMITH, chairman of the Society of British 
Aircraft Constructors, Ltd., in his paper on The Creation 
of Civil Aircraft in Relation to the Constructor," said that 
nearly all forced landings of machines pointed to the necessity 
of all machines being fitted with wireless telephones, together 
with directional wireless apparatus being installed at the 
terminal and intermediate aerodromes, as, in each case, had 
that been done, it should have been possible to complete the 
flights successfully. Most of the transport companies of to-day 
were anxious to have wireless telephones fitted to their 
machines as soon as possible, but, while that was not diffi- 
cult, there still remained a certain amount of work to be done 
in perfecting the ground organisation at the foreign aero- 
dromes for the wireless telephone and the installation. of 
directional wireless apparatus. ‘The importance of having 
wireless fitted to all machines could not be over-estimated, 
although without the co-operation of an efficient inter- 
national ground organisation, it would be of little value. The 
present position cannot be considered satisfactory, and he 
pressed on the Air Ministry the importance, in the interests . 
of civil aviation, of continuing to perfect the wireless ground 
organisation in this country, and also of endeavouring to 
persuade foreign Governments to take similar steps. From 
the aircraft constructor's point of view the installation. of 
wireless presented little dithculty, but he suggested that in 
future the constructor and the wireless expert should co- 
operate to ensure the correct and convenient installation of 
allapparatus. It was possible, by the production of suitable 
instruments and the development of directional wireless, to 
make aircraft more independent of fog than other modes of 
travel. It would be entirely in the interests of commercial 
aviation if the Government could carry out a series of experi- 
ments to determine the best form of arrangements for 
lighting up aerodromes and for landing purposes at night. 
Constructors, in conjunction. with the lighung experts, should 
try to perfect some means whereby aeroplanes flying by night 
would be able to carry with them apparatus whereby they 
could light up the ground underneath, und give them some 
reasonable chance of landing m safety. The apparatus so 
far produced did not by any means meet the need which, 
sooner or later, must arise. i 
Major-General Sir F. H. Sykes, Controller-General of Civil 
Aviation, dealt with the subject of Civil Aviation and Air 
Services," und said, inter alia, that the safety of air- 
craft depended largely upon their engines perhaps even 
more upon their accessories, ignition systems for example. 
An important factor was the efficient testing of materials, and 
the use of X-rays to reveal flaws in timber had proved 
valuable. In estimating the factors making for reliability 
they must take into consideration the importance of -the 
timely issue of weather forecasts, and devices for direction 
finding ” by wireless in cloudy and misty weather. A problem 
of considerable difficulty was the ground organisation for night 
flying. Aerial lighthouses had been in operation for some 
months at Biggin Hill and Croydon, another would shortly 
be located at Lympne, and a third between London and 
Folkestone. Permanent electric landing-lights and lights 
marking buildings were being installed, and experiments were 
being made in the use of a searchlight for showing up obstruc 
tions on the aerodrome, the illumination of wireless towers 
and flood lights. Another important factor in the organisation 
of air navigation by night and in fog or mist, was the in- 
stallation of an efficient wireless direction-finding and wireless 
telephone system. The direction-finding apparatus installed 
at Croydon enabled aircraft to correct their course at night. 
or in thick weather. He impressed upon aviation trausport 
firms the great importance in the interests of safety and 
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regularity of every commercial machine being equipped with 
Wireless. A machine thus equipped with directional 
wireless could ask for and check its bearings as often 
88 necessary. An interesting instance of the value of 
Wireless telephony was a&íu.ded recently when an aeroplane 
with ten passengers on board which was forced to land at 
St. Inglevert atter dark was abie to usk for landing lights 
from the air. By a combination of wire and wireless, it 
was now possible to speak from an aeroplane to an ottice in 
London, via Croydon, and vice versa. Wireless stations had 
also been opened at the civil aerodromes at Castle Bromwich, 
Didsbury, and Renfrew. The time required for a wireless 
message to pass between the sender at the London terminal 
aerodrome and the recipient at Paris had been reduced to 
an average often to twelve minutes. British proposals for the 
new International Radio-lelegraph and 'leiegraph Convention, 
which were being laid betore the International Conference 
at Washington, included those connected with all forms of 
communication to and from aircraft. Meteorology was largely 
dependent upon good communications, such as by wireless, 
and the communications branch of the Department of Civil 
Aviation was able to give much assistance. The introduction 
of wireless telegraphy and its wide adoption by the mercan- 
tile marines of all countries had also provided means for 
placing at the disposal of meteorologists the observations over 
the sea for use in the preparation of forecasts. ‘Lhe equip- 
ment of lightships with wireless might in the future provide 
further assistance in this direction. | 

Air Vice-Marshall Sir E. L. ErLiNGTON, Director-General 
of Supply and Research, in a paper on The Present Position 
of Aircraft Research and Contempluted Developments," said 
they were developing two engines which were quite different 
from the normal aeronautical engine. As regarded landing 
lights, since flares could not be put out and relit, a 
system of electric lamps to be carried on the wings 
was being developed in substitution of the wing-tip flares, 
so that a pilot could switch the lamps on and off as 
required. There were two methods now under investigation 
for indicating to the pilot his exact height above the ground 
and his position with regard to the aerodrome. The first 
made use of the sound given out by the engine. A number of 
microphones were arranged symmetrically over a considerable 
area. Means were provided by which a microphone only 
received the sound ot the engine when the machine was pas- 
sing through the cone of the atmosphere at the apex of which 
the microphone was located. The time taken by the machine 
between entering one cone and entering the next gave the 
speed over the ground, observations from & number of in- 
struments whose positions were known gave the direction of 
flight, and from the speed, the time taken to traverse com- 
pletely à cone and the angle of the cone which was known, 
the height could be caleulated. "Thus the course, the height 
above the ground, and the speed over the ground could be 
ascertained, and sent to the pilot in the machine by wireless 
telephone or telegraph. A further development consisted in 
having the sound producer on the ground and the receiving 
apparatus in the aeroplane. A cone of sound was formed, 
directed upwards at a suitable angle, and the pilot flew down 


that cone of sound in order to reach the aerodrome. When . 


electrical oscillations were set up in any circuit, the frequency 
of the oscillations depended, inter alia, upon the electrical 
capacity of that circuit. In the Proximeter '' two conduet- 
ing surfaces were fixed on the under sides of the planes and 
had a capacity effect between them. When a third conductor. 
such as the sea or wet earth was brought near to them, their 


mutual capacity effect was altered. Consequently the frequency . 


of the oscillations in the aeroplane circuits would be altered 
and the amount of alteration would depend on the distance 
between the aeroplane and the third conductor (wet earth or 
sea). A small lamp in series with an independent circuit 
could, by suitable couplings, be made to glow whenever the 
natural frequency of that circuit was in tune with the one 
mentioned above. By arranging a series of such Jamps and 
independent circuits, each of which varied slightly in fre- 
quency, it should be possible to get each one successively in 
tune with the original circuit and consequently to get each 
lamp in succession to glow as the machine approached the 
earth. Protection. against fire due to sparks from magnetos 
was being sought by inaking them fireproof, and the problem 
had been under investigation at the National Physical Labora- 


tory and the Roval Aircraft Establishment for some months. | 


Mechanical means of starting aero-engines were being de- 
veloped. A starter which was no part of the machine, but of 
the aerodrome equipment, could now be provided, and two 
patterns had been tried successfully. The design of a starting 
apparatus within permissible weights which formed part of 
the aeroplane or engine was a matter of much greater. diti- 


culty. Various methods of charging the evlinders and firing 


them bv means of an auxiliary magneto had been tried 


without complete success. An auxiliary. engine for the pur- 


pose was being tried which showed considerable promise of 
success, The total weight of the apparatus was approximately 
40 lb. 


New Research Assoclation.—A licence has been issued 
hy the Board of Trade to the British Motor Cycle and Cycle car 
Research Association. which may he approached through Major 
H. R. Watling, '" The Towers," Warwick Road, Coventry. 


TURKEY: AN UNDEVELOPED MARKET.. 


For the electrical manufacturer, the development of trade 
with Turkey lies in the fairly distant future rather than in 
any near prospect. It is, however, satisfactory to learn 
from the report of H.M. Commercial Secretary at Constan- 
tinople that Britain’s commerce stands high, and can hold its 
place despite the disadvantages resulting from her geographi- 
cal position, from which, amongst her competitors, the United 
States and Japan alone are likely to suffer. These latter 
countries are two which offer very active competition in the 
world’s markets, in electrical lines. 


Electricity was scarcely used in Turkey 
Use of during the reign of Abdul Hamid, who, 
Electricity. it is said, thought that dynamo and dyna- 
mite were identical. Private installations 
for electric lighting were not unknown in Constantinople 
during the latter years of his rule, but it was impossible to 
secure any concession for producing electricity for public use. 
After the revolution of 1908, however, the tramways were 
bought up by a German combination, called the Union Otto- 
mane, Société pour Entreprises Electriques en Orient, doini- 
ciled at Zurich, and working through the Deutsche Orient 
Bank. This combination, which is somewhat similar in 
character, and probably in composition, to the Banque de 
Chemins de fer Orientaux, obtained authority to construct 
many new lines, to run tramways over the new bridge be- 
tween Galata and Stamboul, and to work the system by 
electricity. Subsequently it secured concessions to supply the 
whole of Constantinople with electric light and power, though 
it was not till the spring of 1914 that its efforts were finally 
successful. The total value of these various concessions is, 
of course, very great. 

The following are the companies forming the group known 
as the Société Financiére de Transports et d’Entreprises 
Industrielles; Les Tramways de Constantinople; La Sociéte 
Ottomane d’Electricité; La Société du Tunnel (funiculaire) ; 


La Société du Métropolitain (this company has not yet com- 


menced working). 

The company is entirely Belgian, and has been established 
in Brussels for the last 15 years. The trust is under the 
inanagement of Mr. Daniel Heineman, an engineer, of North 
American birth and nationality, two Belgian directors, and 
one American director, and all the rest of the staff is Belgian. 

The capital invested in the various enterprises of the trust 
represents nearly 1,000,000,000 fr. When this company de- 
cided to take up the various concessions in Constantinople 
these were under separate management. 

The question arising of electrifving the tramways and creat- 
ing an electric plant, all the. different concerns were grouped 
together under one concession, which created the Société 
Belge des Tramways et Electricit de Constantinople, a com- 
pany which holds the largest amount of shares in each of 
the sub-societies. The subscribers to the Belgian company are 
international, ind the following gives an idea of the share 
subscribed by the various nationalities : — 


Fr. 

German T: ER Sug 23,000,000 

French " s n s ne 25,000,000 

Belgian m e " sexs 18,000,000 

Swiss ae bat " sade Si 6.000,00 

Hungarian DC ES. 2.000.000 

"Group Giros Louchear, Paris 9,000,000 
90.000,000 


The Constantinople public holds shares amounting to 
19,000,000 fr. of an issue made during the war in Constan- 
tinople. 

All the material for the tramways, such as rails and aerial 
lines, came from Belgium, cars from Germany and Belgium, 
cables from France. The material of the ‘* Société d'Elec- 
tricité ’’ was furnished by the firm of Ganz, Budapest, the 
engines, transformers, and cable system by G. Loucheur, 
aris. 

There is nothing to be done in selling electrical material 
until the Conference definitely decides the fate of Turkey, 
as, although most of the towns in the interior want to carry 
out electrical installations, the necessary financial arrange- 
ments cannot be made. A large quantity of electrical fittings, 
&e.. of Italian and German manufacture, have come on the 
market. 

As far as machinery generally is concerned, there is a big 
demand for all kinds of wool-working machines and agricul- 
tural machines, but deliveries from the United Kingdom are 
very unsatisfactory. 

Tt may be mentioned that a very strong 

Meeting American combination with a capital of five 

Competition. million. dollars commenced operations in 

Constantinople during the summer, send- 

ing at intervals boats from America with their goods, and on 

their boats motor lorries to deliver the goods to their cus- 
tomers.” 


It must be borne in mind that, although for the time 


being Germany and Austria are not in a position to trade, 
before the war they had almost captured the market in metals 
and some few other articles, and in the near future are almos 
sure to make the same attempt again 
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It has been found that the British manufacturer places him- 
self at a disadvantage by quoting in most cases f.o.b. United 
Kingdom port. The advantage to all communities of c.i.f. 
over f.o.b. prices is apparent, the more so in places like 
Turkey, with a big native population, where, through fierce 
competition among native dealers, the margin of profit in 
normal times can only be narrow. 

German tirıus especially were greatly assisted by the large 
information offices, which were in a position to furnish detailed 
reports on the standing of every possible purchaser of their 
goods, thereby checking their representative's report, and 
avoiding dealings with all dubious customers. This facility 
is now available for United Kingdom traders by applying 
to the Commercial Secretary attached to the High Commis- 
sion at Constantinople. : 

There is a British Chamber of Commerce at Constantinople, 
one at Smyrna. and in addition there are French, American, 
Greek, and Turkish Chambers of Commerce. Public exchanges 
are unknown. 

British traders are urged to exercise great care in arranging 
their representation in the Turkish market, and in entering 
into business with firms or individuals whose credit has not 
been properly certified and proved. The above-mentioned 


organisations can be of assistance in this respect. ; 
Out of 282 industrial establishinents ex- 

Industry isting in Turkey, 249 installations are 
worked by power furnished by steam en- 


and Fuel. 
i gines. Petrol and benzine engines are 


secondary. Only in Constantinople are electric power plants 
found. Native coal is used for combustion. 

The personnel of the factories totalled up to 16.975 work- 
men in 1913, but owing to the war there were only 14,060 in 
1915. No new industries have been commenced. since the 
Armistice. 

About one-half the manufacturing enterprises of the country 
are carried on in the neighbourhood of Constantinople, thus 
showing that the capital ranks first as the industrial centre 
of the Ottoman Empire with regard to the number of work- 
men employed and value of production. The Smyrna area 
comes next with 59 factories, then Brousso with 46. 

With regard to fuel supply, Turkey during the war received 
a regular supply of coal from Germany. In addition, the 
Turkish Heraclea coal field had been under military supervi- 
sion and forced labour employed there. This labour is now 
dispersed. An Allied Coal Commission was formed to cope 
with the shortage, and reported various needs as follows :— 

Anatolian Railway, with a consumption of 300 tons daily, 
Oriental Railway, with a consumption of 100 tons daily, elec- 
tric light works with a consumption of 150 tons daily, water 
supply, mills, &c. 

An inspecting officer was sent out to the Heraclea coal field 
and reported that the then actual output was barely 150 tons 
per day, but with proper organisation and a sufficient supply 
of labour the output should meet full requirements by the 
end of January. This view turned out, however, to be 
optimistic. 

It was insisted that the Turkish Governinent should take 
definite and urgent action in supplying labour, and during the 
month of January the Heraclea mines succeeding in pro- 
ducing 300 tons daily, which in February increased to 600, 
and later to 2,000 tons daily (at T.30 per ton). 

Urgent efforts are being made to increase the output of the 
Avasma lignite mine situated some two hours only from 
Constantinople. The difficulty up to the present has been 
the question of labour. Recently 900 Chinese have been 
imported, and it is hoped when this mine reaches its full 
output there will be a marked improvement in the fuel situa- 
tion in Constantinople. 


CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Road Transport. 


In reply to the letter appearing in your issue of the 15th 
ist. from the Hon. Secretary. Institute of Transport, it 
appears that my previous letter has been incorrectly read by 
Mr. H. S. Blair, as I distinctly referred to ‘ those who have 
consented to become members of the Council.” and said that 
with the exception of Sir H. P. Maybury, T fail to find in 
the list the names of any who are acquainted with modern 
road work.” Tract 
October 26th, 1920. 8 


Cost of Living in India. 


Ia your issue of March 28th last. there appeared a verv 
Interesting letter on the above subject from PP West Fidis ^ 
At the time I read it I had no idea of going to India, but now 
5 an appointment in Bombay, and if any of your 
15 1 8 furnish any further particulars on this subject, I 
In i ry Konid be of very general interest and assistance. 
39 case, am a married man, and owing to the housing 
‘ion, Which appears to be worse in Bombay than jn 


England, I shall not be able to take my wife out for tw 
months. Incidentally, I could not afford to pay her Sie 
out at present, and therefore I must keep myself in India 
my wife at home, and also a boy at school. i 

One does not wish to go to India unless one can put some- 
thing by, which should be fairly substantial, and if any of 
your readers can say what, under these circumstances, an 
average salary should be, allowing for reasonable comfort 
and entertainment, which I believe is essential in India. I 
should feel very much obliged. , 

May I put it this way : £600 per annum will meet one’s 
te this country, what should one expect to receive in 
ndia 

Then, is it usual for the employer to make an allowance 
towards cost of outfit; if so, how much? 

What are the usual terms of agreement for a five-years' 
appointment? Is it customary to allow six months’ leave at 
the S uon of the agreement, with pay, whether returning 
or not! 

1 is the custumary procedure in the event of prolonged 
illness 

What clubs should one join, and what, approximately, are 
the subscriptions? 

Is it usual to have any clause in an agreement for five years, 
whereby the appointment may be terminated at an earlier 
date? M.I.E.E. 

October 27th, 1920. . 

[A note on p. 117 of our January 28rd, 1920, issue, and 
letters in our '' Correspondence ” columns, p. 414, September 
26th, 1919; p. 415, March 26th; p. 618, May 14th; p. 107, 
July 2rd; p. 172, August 6th, 1920, will furnish information 
on the above subject.—Eps. ELEC. REv.] 


Mechanical Details of D.C. Armature Construction. 


Referring to the article you publish this week by London 
Foreman," I cannot imagine a firm to-day which could afford 


- to adopt the suggestions or methods which he expounds, and 


run a profitable business. 

I have been on every class of work from small machines 
up to 4.C. and p.c. turbines; also Admiralty work such as 
submarine main motors and battleship generators, and even 
these do not depart from the straight bored spider, which is 
only in special cases made of cast steel, in place of cast iron. 
The flanges forged solid with the shaft suggestion takes us 
back to the days when Mr. Elwell Barker commenced business. 

The slack fitting spider which 1s so humorously supposed to 
be the cause of all trouble and expense, has no connection 
with the foreman, but with his book, returns of wasters.” 
The use or rejection is decided to-day only by the inspector, 
and he only is responsible. 

Perhaps ‘‘ London Foreman may find the following in- 
teresting books worth looking at now and again: '' Armature 
Construction, Electric Motors, by H. M. Hobart Dynamo 
Design," by G. Kapp: Design and Specification of Dynamos, 
by Miles Walker; '' Conunutator Construction," by R. Living- 


stone. W.S. Daniels. 


leeds, October 26th, 1920. 


Power Factor. 


| expect you feel that the discussion on power factor has 
continued long enough, but Mr. C. Turnbull's article in your 
current issue leaves me no course but again to enter the 
field. Whilst carefully setting’ out my oversight, which I 


. admitted and corrected without assistance or criticism to call 


my attention to it (ny letter was written and dated Septem- 
ber 19th, and would have appeared the same week as Mr. 
Turnbull's reply but for pressure on your space), he carefully 
does not admit the oversight he made, which I criticised, but 
covers it by quoting the true state of affairs from Dr. Thomp- 
son's Valued works, as if that were his statement all along. 

Then he goes on to state: If the-periodicity were reduced 
to one per two minutes. . . on nearly wattless load. we 
would see that it was running on load for one minute, whilst 
during the next minute the current would be surging back 
and motoring the generator. Again the same error as the 
one I criticised. The earlier. part of the article is the proof. 
When the current is surging back for the second minute 
there will be power from the generator for j minute and 
power back motoring for 4 minute, partial periods IV and | 
being equal, for ©“ wattless’’ or quadrature " current, to 
use my suggested term. The power does not follow the 
current, but follows the rate of change of the current Which 
in turn causes the alternating magnetic flux. 

I believe I could explain to any hard-headed business nian 
how this alternating power, in maintaining his alternating 
magnets, causes electrical friction " losses in the circuits 
and necessitates larger plant to all concerned, without anv 
analogies, and I shall never use the banker's analogy, because 
it is not a true one. In one case the supply company charges 
the consumer for allowing current to come to his motors and 
be returned, whilst in the other the banker who receives and 
returns the wattless " money charges the monev supplier. 
As Mr. Dorey aptly quoted—" when they are good they are 
very, very good, &c. Chas. H. Harvey, B.Sc. Lond. 


Ponders End. 
October 31st, 1920. 
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MIDDLESBROUGH TRAMWAY ARBITRATION.. - 


Mr. Justice Row.att, | 
October 26th, had before him a special case stated on an 
‘arbitration between the Imperial Tramways Co., Ltd., and 
the Corporations of Middlesbrough, Thornley, and Stockton- 
on-Tees, relating to the purchase by the three e named 
of the tramway undertaking in their area. 

Counsel for the Tramways Co. announced that the Corpa: 
tions had decided not to contest the award of the arbitrator 
as to the amount payable for the acquisition of the tramway 
undertakings. 

Mr. Eustace HILLS, K.C., for the Corporations,- assented 


to the statement, and his lordship made an order confirming 
the award, and giving costs to the Tramways Co. ' 


OLDHAM TRAMWAY AR TERMHON: 


Mu. Justice RowLaATT, in the King’s Bench Division, on 
October 27th, had before him for decision a special case 
arising out of an arbitration relating to the compulsory 
purchase by the Ashton-under-Lyne and Hyde Corporations 
and the ‘Audenshaw and Denton Urban Councils of the 
tramway undertaking of the Oldham, Ashton & Hyde Electric 
Tramway, Ltd. are 

Mr. Knox, K.C., for the municipal authorities, said the 
points raised by special case were what items in calculating 
the cost of the tramways were subject to depreciation. ‘The 
arbitrator found with regard to certain items that no deprecia- 
tion ought to be made in calculating the purchase price. 
‘lhe Corporations concerned contended that these items should 
be reduced by allowances for depreciation. . The first item was 
engineering. The arbitrator bad found in favour of local 
authorities on that item that allowance should be made for 
depreciation. With regard to otber items for preliminary 
expenses, cost of raising capital, interest on capital during 
construction, and cost of temporarily removing part of the 
tramway owing to alterations to Guide Bridge, the arbitrator 
inade no allowunce for depreciation. The ‘arbitrator had 
awarded £142,174 as the value of the tramway undertaking 
on May Ist, 1918, taking into account depreciation, but, said 
counsel, no depreciation was allowed in respect of the items 
he had mentioned, and in respect of these items the local 
authorities contended that either nothing should be allowed 
in the purchase price, or if it was allowed, it should be 
subject to depreciation as part of the tramway as a structure. 

Mr. Cobe, K.O., for the Tramway Co., argued that 
whether depreciation should be taken into account or not 
in respect of the items challenged was a question of fact 
entirely at the discretion of the arbitrator, and the Court 
ought not to interfere with his findings. 

Mr. Justice ROWLATT, in giving judgment, said the proper 
method of arriving at the purchase price of the tramway was 
to take the cost of the undertaking as a profitable concern 
subject to depreciation. In his opinion the arbitrator was 
justified in making allowance for preliminary expenses. Cost 
of raising capital was an item which could not be allowed, 
tat interest on capital during construction was part of the 
cost of the tramway, and the arbitrator had rightly made 
allowance for that item. He could not see that the expense 
of altering Guide Bridge was part of the expense of con- 
structing the tramway; therefore, the arbitrator was not 
right in making allowance for that item. His lordship sup- 
ported the arbitrator's view that the round figure he took 
for preliminary expenses was a non-depreciable article, and 
nothing should) be deducted. for depreciation. Interest on 
capital was depreciable with the capital on which it was 
interest, nart of which was depreciable and part non-depre- 
. lable. The award must, therefore, go back to the arbitrator 
for analysis and adjustment of that item. There would be 
no order as to costs. 


DAMAGES AWARDED AGAINST NEWCASTLE CORPORATION. 


Ar Newcastle-on-Tyne County Court, on November Ist, the 


Under-Sheriff (Mr. J. H. Youll) sat with a jury to assess 
damages m an action arising out of a tramear accident. 
brought by Mr. James William Dobson, carrier, of Seaton 
Delaval, and his wife, against the City Corporation. The 
liahilitv of the defendants had been admitted, and the case 
bad been remitte d from the High Court for the assessment 
of damages. 


Mr. E. AGREE for the: plaintiffs. -said Dobson was, at 
"pam. on January Sth last, proceeding to Seaton Delaval with 
two carts, and was walking on the left-hand side of the 
second cart; Mrs. Dobson Was on the right- hand side. When 
a short distance from the city, Mrs. Dobson saw a tramear 
approaching. behind, and shouted, but before the carts could 


eee : y " er 4 r 
in the King's Bench Division, on 


get clear, the car ran into the back of the second cart. Mr. 
Dobson received a compound fracture of the right arm and 
a scalp wound, Mrs. Dobson was suffering from shock. The 
claim was for personal injuries, wages for a man who had to 
be engaged during Mr. Dobson’s disablement; for the upkeep 
of a horse till it died, the value of the horse, &c. 

Mr. H. S. MUNDAHL, for the Corporation, said it was wiling 
to give the Dobsons reasonable compensation, but he asked 
the jury not fo treat it as a windfall for Dobson. 

Mr. DossoN gave evidence about various payments. He said 
he had now a. motor car, but his nerves were so bad he 
could not drive it in the busy thoroughfares of the city. 

Mr. CoLLINGwOOD STEWART, consulting surgeon, said there 
was now nothing in Dobson's condition to interfere with his 


= working ability. 


The jury assessed damages for personal injuries to Mr. 
Dobson at £200, and to Mrs. Dobson at £50; other items 
brought the total to £471. 


CARMARTHEN ELECTRICITY SUPPLY. 


On November lst, the King's Bench Divisional Court, con- 
sisting of Justices Rowlatt and McCardie, heard the appeal 
‘of the Carmarthen Electric Supply Co., Ltd., from a decision 
of the County Court Judge at Carmarthen given in favour of 
Mr. H. W. Thomas, of Queen Street, Carmarthen, against 
whom an action had been brought by the company in respect 
of the supply of electricity. 

Mr. Cuayrton, K.C., for the company, said the amount in 
dispute was extremely small but the matter was one of 
very great importance, because it related to the cost of the 
supply of electric light to the borough of Carmarthen, and 
whether a particular order regarding the increase in the cost 
owing to the war was effective or not. The defendant was 
charged for the quarter between September 29th and Decem- 
ber 25th, 1919, for 129 units at the rate of 9d. per unit, 
44 168. 9d. He paid at the rate of 7d. per unit-—£3 15s. 3d., 
and it was for the balance that he was sued. The County 
Court Judge held that the company, which was the lightin 
authority for the borough of Carmarthen, was not entitle 
to cliarge at the rate of 9d. without the consent of the Car- 
marthen Corporation, and that that consent had not been 
given. To that there were three answers. First, that the 
consent had in fact been given. Secondly, that the consent 
was wholly unnecessary, because this was not an agreement 
that related to the lighting of public streets, and consent 
was only required under the original terms of payment, and 
did not apply to these emergency powers that were given 
by the statute passed owing to the extra expenses of manu- 
facture caused by the war. ‘Thirdly, that any agreement to 
which consent was required was an agreement between the 
plaintiff company and the Corporation, and as the defendant 
was not a party to the agreement, he had no right either to 
enforce it or take advantage of it. The Judge held that 
he was in substance a party because he was a burgess, but 
if that were so it would mean that any burgess could sue 
upon any contract entered into by the Corporation: 

Mr. Justice MoCARDIE: And he would have the privilege 
of being sued. 

Mr. R. C. VaucnAN, for the respondent, contended that the 
company had no right to raise the charge above 7d. per 
unit, which was the limit fixed in its agreement with the 
Corporation, unless a fresh agreement was entered into. 

Mr. Justice Row.atr said he could not see the slightest 
answer to the company's demand. 

Mr. Justice McCanDiE agreed. The appeal was accordingly 
allowed, and judgment entered for the plaintiff company with 
costs. 


-— — — — 


CLAIM FOR COMMISSION. 


AT Lambeth County Court, before Deputy Judge Hodges, on 
Friday last, Braithwaite C. Rayner, engineer, of 9, Regent 
Street, London, brought an action against the Telegraph 
Condenser Co., Ltd., of Vauxhall Street, Kerinington, to 
recover £100, one month's proportion of commission on the 
sale of electric sparking plug testers. 

Plaintiff stated that he entered into an agreement to sell 
the plug testers on a commission of one shilling for every one 
sold. By mutual arrangement he devoted the whole of his 
time to this, guaranteeing a sale of 90,000 in the first year. 
He started seiling them on October 18th last year. and 
received in commission £875. He stopped selling in March. 
when there was some dispute as to the amount of commission 
due to him. He prepared a return showing that £767 was 
still due, and he had an interview with Mr. Dearlow, manag- 
ing director, and Mr. Cole, the manager. As a result they 
agreed to accept his figures as to £767 being due to him. 
and he then received a cheque for £150 on account. The 
balance was to be paid £100 a month. In May, June, and 
Julv he received £100, but not in August, and it was the 
£100 due to him in August that he was now suing for. He 
produced correspondence in which defendants: agreed: to pay 
him as stated. 

Deputy Judge Hopces E the letters showed that the 
coramission was due to the plaintiff, and that defendants 
agreed to pay it at the rate of £100 a month. He cave 
judgment for plaintiff for £100 claimed, with costs. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published — 
if considered of sufficient interest. 


An Electrically Distance-Controlled Searchlight. 


Fig. 1 shows an electrically distance-controlled searchlight, 
of which the LONDON ELECTRIC Firm, Brighton Road, Croy- 
don, has made considerable numbers lately. This machine is 
of very strong construction, being made generally on the 
lines of this firm's 24-in. naval projector, the candle power 
at the arc with normal current being 25,000. 

A patent combined automatic and hand feed lamp is fitted, 
which enables the change-over to be made without interfering 
with the light. A separate controller is employed, and the 
machine is provided with separate motors for operating each 


Tia. 1.—DISTANCE-CONTROLLED SEARCHLIGHT. 


motion, both being fitted within the base, and with the 
exception of the elevating quadrant and pinion, all the gearing 
is totally enclosed. Local hand control is provided with both 
geared and free movements for tilting and training. 

The construction of the searchlight generally is of sheet 
steel, with cast steel supports and gun-metal fittings, although 
when specially called for the ventilators are made of copper, 
‘with gun-metal turntables, &c. In all cases the turntables 
are fitted with ball bearings. 


The A, and A." Electric Radiator. 


A successful attempt to depart from the usual " standard "' 
lines of electric heaters has been made recently by the A. & A. 
ELECTRICAL Co., Iap., 13, Farringdon Road, E.C.1. The 
A. and A.” electric radiator (fig. 3) is designed with excellent 
taste, and can be placed in the centre of a room without de- 
tracting from the room's appearance. It is very light in con- 
struction, the frame being of aluminium and the case of light 
sheet metal. Owiug to this, less heat is expended in raising 
the temperature of the apparatus itself. The elements, which 
have a range of from 950 to 750 watts each, are of nickel-chro- 
mium wire spirals carried in silica tubes. Being inserted in 
clips they are easily removable or replaced. The radiators are 
constructed with either two or four bars. The four-bar type 
has two bars controlled by a switch on the radiator and two 
by the wall. plug switch, thus complying with the standard 
regulations. Verv strong hot air currents are set up bv this 
heater, as we had an opportunity of testing. The radiator is 
eat = HE 7 0 he ve a special process—oxidised 
silver, bronze vert, old gold, 'oppe 
dub e La g ull copper, dull gold copper, and 


A New Siren. 


A siren with a reverberating note similar in tone to the 
fog signals familiar to British shipping is the '' City siren. 
It is constructed upon the same principle as the larger fog 
and harbour signal, and has a wide field of application in 
aerodromes, docks, factories, shipyards, &c., as a time signal 
and fire alarm. 

It consists of, a cast aluminium fan mounted on the spindle 
of a vertical motor running at a speed of approximately 
2,000 n.P.M. This fan draws in air vertically and expels it 
horizontally through specially designed ports. The weather- 


Fig. 2.— TRR City ” Siren. 
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Fia. 3.— THE A. AND A." ELECTRIC RADIATOR. 


proof case in which the whole is mounted is fitted with a 
skirt so shaped as to distribute the sound waves towards all 
188. 2 of the compass as will be seen from the illustration 

g. 2). | 

The motor shaft is mounted upon a ball thrust bearing, 
and constitutes the only working part. The whole siren is 
of robust construction, and entirely suitable as a piece of ap- 
paratus that gets a minimum of attention. It is made for 
110 or 220 volts, A.C. or D.C., 3-H.P.—1-mile type, 4-H.P.—2-mile 
‘ype. the City ErEcrRiCAL Co., 1, Emerald Street, London, 
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NEW PATENTS APPLIED FOR, 1920. 
" (NOT YET PUBLISHED.) — : : 


lled expressly for this journal by Messrs. Szrrow-Jowss, O'DzLL AND 
TEPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


29,331. ''Brush holders of dynamos and motors." A. H. Avory, G. Kent, 
Ltd., and D. R. Pistor. October 18th. 


29,335. '' Automatic telephone systems. Automatic Telephone Manufac- 
turing Co., R. Mercer, and P. Webster. October 18th. 


29,378. ''Dwnamo electric generators for lighting cycles, &c." J. R. 
Middletun and W. Williams & Co. October 18th. i 

29,380. '' Electrical apparatus." E. L. W. Byrne. October 18th, 

29,381. ‘‘ Apparatus for receiving and reproducing sound.” A. F. R. 
Cotton and E. W. C. Russell. October 18th. 

39,383. '' Electric indicator boards, &c." E. G. Eriksson and K. G. Jonas- 
son. October 18th. 


29,407. “ Thermally actuated switches." P. W. Baker. October 18th. 
29,416. Manufacture of regencrated electric incandescent lamps.” F, 
Voglhut. October 18th. (Germany, October 17th, 1919.) 


29,436. “ Portable electric lamps.” G. Oldham and J. Oldham. October 
18th. 


29.461. Portable electric lamps.“ M'. H. Shannon. October 19th. 

23.473. '' Electrical fittings." F. F. Smith. October 19th. 

29,479. '' Telephone switch separators. Dictugraph Products Corporation 
and E. W. Pattison (Dictograph Products Corporation). October I9th. 

29,499. '' Combined telephone ear-tubes and car-caps."" K. L. Murray 
and lelephone Manulacturing Co. October 19th. 

29,515. Means for generating high-frequency electric. oscillations.’ P. P.. 
Eckersley and H. J. Round. October 19th. 

29,527. Wall electrical plugs." A. Ten Bosch. October 19th. 
July 23rd, 1919.) 

29,529. Electric locomotive cranes." P. A. II. 
and Ransomes, Sims & Jefferies. October 19th. 

39.530. “ Device for testing electric ignition of internal combustion engines.” 
V. F. M. Oliver. October 19th. 


29,540. '' Manufacture of stator and rotor laminations for dynamto-electric 
machines." J. Maina and P. H. Pilatus. October 19th. 


29,562. “ Electrically operated horns." ^M. F. L. A. Aymard. October 
19th. 


29,564. '' Automatic timing switch for motor cars." A. G. Cramp and 
J. Wilkinson. October 19th. 

29,600. '' Mechanism for providing feed holes to paper tape of telegraph 
perforating instruments.“ A. S. Willmot. October Wih. 

29.608. Electric pocket lamps." — C. Boltshauser and Cusmuphus-Werke 
Akt-.Ges. October 20th. 
NV o “ Search lights, &.“ E. Bennett and Sir C. A. Parsons. October 

th. 


(Holland, 


loss, Mossay & Co., 


29,640. Manufacture of electric furnaces and ovens," A. Selvatico. 
October 20th. 


29.646. Relay transmitters." 
(United States, October 20th, 1919.) 
29,649) 50. Hydro electric apparatus." M. Payne. October With. 
29.658. Electrical resistances.” C. Oliver. October 20th. 

29.688. “Interrupting devices for electric circuits.“ — Metropolitan-Vickets 
Electrical Co. October 20th. (United States, November Gth, 1919.) 


29,701. “ Method of utilising 155 or turf for jeans and fer generating 
steam, electricity, or gas." J. Worthington. October 2fst. 


. 29,703. '' Electrical switches and fuses." Midland Electrical Manufactur- 
ing Co. and H. E. Sutherland. October 2lst. 


29,707. '' Telephone systems." Automatic Telephone Manufacturing Co. 
and J. Savin, October 21st. 

29,731. '' Measured service telephone systems.“ Automatic Telephone 
Manufacturing Co. October 2lst. (Unitel States, December 13th, 1919.) 

29,733. “Terminals for electrical coils.” H. J. Felstead. October List. 

29,738. “ Emergency brake mechanism for tramcars, &c.“ G. E. Goldspink. 
October 21st. 


39,780. '' Electric furnaces.” E. L. Smalley. October 21st. (United States, 
October 21st, 1919.) 


29,783. Secondary cell containers." F. P. Fletcher. October. 21st. 


29,811. „Distributors for high-tension ignition apparatus.” E. A. Watson, 
October 21st. 


29,844. * Electric switches," G, 
October 21st. 

29,851. '' Plug and socket-like connectors. for. flexible electric leads.” A. T. 
Padmore. October 22nd. 

29,852. © Electric heaters for kettles, &e."" A. T. Padmore. October 2211. 

29,856. Controllers for electric vehicles.” W 
Rogers. October 22nd. 

29,861. Sparking plugs.“ 
August 14th.) 


-- 4 s ee á - * ` LI 
5 "Switch. levers for railways, tramecars, &.“ *. Canton. October 
22 T1 . 


29,89]. “ Sparking plugs.“ 0. 


Sperry Gyroscope Co. October 20th. 


, 


Oldhain, J. Oldham, and O. Oldham, 


Rogers and Wingrove and 


Beru-Werk. October 22nd. (Germany, 


Meissner. October. 22nd. (Germany, June 


29,90]. “ Electric water-heater.” J. EF. Barr. October 22nd. 

90.903, *'' Sparking plugs." . W. 

29,929. “ Radio-goniometry. 
2nd. 

29,931. “High power conductors for transmission of high-frequency. oscilla- 


tions for telegraphy and telephony." Ges. fur Drahtlose Telegraphic O 
2. y : Ns eS. d gr. ae tober 
22nd. (Germany, December Ist, 1919.) oid : 


FFF; Ocio Md d UR ct eee ONG: 
12 e C. Chollet and G. Lepape. 
RET n See ach. sen 
„%% ed machines." L. R. Morsheud and W. M. 


30.9 U Solty 111740 : THEN oe j^ 
9579 88. Self-contained electric time pieces, Kc.“ M. J. Browne. October 


a Drop electric lamps." H. E. Hadwen and H. Willis. October 


30.024. Electric heating apparatus.“ E m 
Kluijtmans. October 23rd. N E J. V. Earle and J. J. J. M. 


30.025. Switehes, relays. contactors, &c." 


Armstrong. October 22nd. 


H. Abraham and M. Philippson. | October 


October 22nd. 


P. J. Lait. 


R. Amberton. October 23rd. 


alternating electric current systems and 

October 23rd. i : 
30.042. “ Method of producing electricity.“ W. J. Robinson. October 23rd. 
. 0 % „ Switches for electric 

(Gcimans, January 26th.) 


0.0 28. Meang for protecting 
apparatus.” H. Pearce, 


installations." A. Graf. October 23rd. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1914. 

21.226. Sparking plug." — Jarvis & Ryder. October 20th, 1914. 
1918. 

11.125. Electrical torpelo nets.” A. Hedina. March. 6th, 1918. (151 658.) 
1919. 


WATS. '' Insulated. electrical conductors.” British Thomson-Houston Co. 
(General Electric Co.). April 4th, 1919. (151,667 .) 
14,559. *' Electric batteries." R. C. Houston. 
(151,680.) pop 

14,858. ''Sealing-in machines for electric lamp bulbs.” British Thomson- 
Houston Co. (General Electric Co.). June lath, 1919. (151,682.) 

1, 74. Electromagnetic apparatus.“ G. C. Cummings. June 39th, 


September 19th, 1919. 


1919. (151,690.) 


15,755. '"'Ele«tric gramophone drive. EF. Myers... june Brd. 1919. 
(151,696.) 

16,088. “ Electrically heated liquid heaters." C. H. Lauth. June vl. 
1919.  (151.710.) 

16.089. Electrically-heated liquid heaters.” C. H. 
1919. (151.711.) 

16,091. Electric ovens for cooking purposes." C. H. L. auth. June 26th, 
1919. (151.712.) 

16.200. Electric incandescent lamps.“ British Thomson-Houston Co. 
(General Electric Co.). June 27th, 1919. (151,721.) 

16.373. Appliance for inserting at will within certain electric circuits 4 
switch or control or other apparatus." D. P. J. Kelly. June 30th, 1919. 
(151,729.) 

16,876. '' Coupling for electrical conduits.” 
X. B. P. Jagger. fuly Sth, 1919. (151,745.) 

17.150. Electrical ignition systems of internal combustion engines.“ G. 
A. Edwards. July 9th, 1919. (151,751.) 

17.479. “ Electric display sign." C. Tregoning. July 12th, 1919. (151,753) 

17.494. “ Tools for electric riveting and spot welding." — T. J. Shea. 
September 24th, 1918. (133,024) 

18,003. “ Electric boiler." E. Piquerez. October 4th, 1918. (1338,290.) 

18,830. ‘Electric switches.” E. J. Harman and E. Le Bas. July 29th, 
1919. (151,773) 

18.954. Electric heating apparatus." Automatic Telephone Manufacturing 
Co., C. H. Archer, and G. W. Simister. July 31st, 1919. 151,778.) 

19.905. Removable electric fuse carriers.“ W. T. Henley's Telegraph 
Works Co. and W. S. Wakefield. August 13th, 1919.  (151,787.) 

29,883. '' Multiple filament electric incandescent lamps." D. Lely and 
Naamlooze Vennootschap Philips’ Gloeilampenfabriekcn. August 25th, 19149. 
(151,802.) 

22,319. '' Means lor starting up synchronous. rotary converters. and other 
electrical machines of a like character." Electric Construction Co. and W. 
Tonkinson. September lith, 1919. (151,810.) 

23,553. '' Apparatus for actuating an electric switch or indicator by the 
application of predetermined numbers of impulses.” H. E. Angold. September 
29th, 1919. (151,818.) 

27.433. Wave lengths or frequency indicators for wireless vircuits."" X. 
Lea and Radio Communication Co. November 6th, 1919. (151,848.) 

32.517. Method and apparatus for duplex cable signalling." L. Cohen. 
December 20th, 1919. (151,871.) 

33,793. ** Llectrodes. of clectrolytic gas. generators." I. H. Levin. 
ber 31st, 1919. (151.873.) 


Lauth. June 36th, 


J. Jagger, W. Jagger. and 


* 


Deiveme 


1920. 

444. '' Electricalls controlled combustion system for ignition and burning 
liquid fuels.” T. L. R. d'Orville. January 6th, 1920. (151,876.) 

5,729. Adjustable setting lever for electric ignition devices.” R. Bosch 
Akt.-Ges, March lith, 1919. (140,062.) 

8.715. Electric fuses of the enclosed type.” V. 
Engincering Works. March 24th, 1920. (151,903.) 

8.802. ‘ Means for catching and removing oil from the. bearings of rotary 
electric machines.” K. Nobuhara. March 26th, 1920. (151,904.) 

10.844. Microphone mountings.” R. I.. Williams. April 35th, 1918. 
(142,096.) 

14,509. “Armature mounting for electro-magnetic ean 4 G. C. 
Cummings. June 19th, 1919. (Divided application on 151,690.) (151.912) 

16,183. '' Apparatus for directed wireless telegraphy and telephony.” E. 
Bellini. November 4th, 1916. (Addition to 22.879,14.) (145,049.) 

17.581. Diaphragms for submarine signal transmitters." Atlas 
Nkt.-Ges. july 20th, 1918. (146,253.) 


E. Joyce and Park Rosai 


Werke 


The Helium Arc,—Mr. G. M. J. Mackay, of the 


research laboratory of the Ceneral Electric Co., of America. states 
in a letter to Science, that helium as a conducting medium for a 
low-voltage arc may be of cons‘derable utility as a convenient 
source for generating. from direct current, oscillations of 
moderately high frequency. Due to its exceptionally low sparking 
potential arcs may be readily started from a hot tungsten cathode 
by 110 volta even when the gas is at atmospheric pressure. In fact 
itis easy to start the arc across a centimetre gap between cold 
electrodes by means of breaking a parallel circuit with a series 
reactance common to both. Perhaps a more convenient method of 
starting, however, is the heating of the filament by the source of 
supply and then & commutation of the connection to the positive 
terminal from the filament to the anode. When the proper 
inductance and capacity are connected across the arc high-frequency 
oscillations are produced which may be utilised in the usual way 
with a coupled circuit. Hitherto, hydrogen and compounds of 
hydrogen have been used in areas to produce high frequency, and 
it is very difficult to produce oscillations by the use of other gases 
at atmospherio pressure. Helium. however, probably due tj its 
high heat conductivity, being inferior only to hydrogren in this 
respect. from the rapid rate of energy dissipation in the aro. gives 
the type of volt-ampere characteristic which is necessary for the 
production of the A.C. From a 6-ampere arc in helium at 
approximately atmospheric pressure, and with a centimetre ze 

bU watts or more of A.C. at 1,000 cycles may readily be obtained. P 
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RESEARCH WITH A BIAS. 


THERE is now, and there has been for some time, a 
great deal of discussion of the attitude of the State and 
of the Nation (the terms are not synonymous) towards 
science, and particularly towards scientific research. We 
should like to believe that the nation so fully realised 
the value of knowledge that those who administered ite 
affairs would be compelled to provide the fullest facilities 
for the gaining of knowledge, and the extending of 
its present boundaries. Yet who that has the subject 
seriously at heart can feel otherwise than discouraged 
when surveying the present situation? “Big Business” 
has its own ideas of the value of research for commer- 
cial reasons; scientific men are inclined to question 
the propriety of leaving a matter in which they rightly 
feel that they are considerably interested, entirely in the 
hands of those who will,in the first place, use the results 
obtained in their own, and not in the general interest. 

Many large commercial concerns are spending large sums 
on the equipment of research departments, and there is no 
doubt that it is a good thing that it has at last been 
realised that we cannot hope to keep abreast of other 
nations unless we are constantly on the look-out for possible 
improvements in methods of manufacture. But that is not, 
and cannot be, the whole of the story. 

„Jou will do well to make timely provision for an even 
greater development of scientific research. Looking round 
as we do upon a world devastated by the ravages of war, 
amazed at what it has accomplished, appalled at what it 
has lost, and concentrated in an endeavour to substitute for 
those oid roads it may no longer travel wider and better- 
planned avenues of life, we pin our faith upon the possi- 
bilities emerging from the progressive application of science 
to the service of man." 

These telling words were uttered by His Majesty the 
King on the occasion of his visit to the University of Edin- 
burgh, and since it is reasonable to suppose that the views 
of a constitutional monarch are not out of accord with thore 
of his ministers, there would seem ground for hoping that 
official circles recognised the urgency of the situation. It 
is in the endeavour to put these views into operation that 
the disparity between word and deed becomes manifest; 
and in this connection it may be observed that the whole 
attitude of the administrative mind as exemplified in the 
average M.P., town councillor, or offi ial, towards educa- 
tional matters. is the reverse of satisfa tory, to say the least 
of it, even after the al not life-long endeavours of under- 
standing men and women to dis-ipate the gloom in which 
guch people surround themselves. 

We recorded a few months ago the decision of the 
Manchester Municipal College of Technology to neglect its 
unequalled facilities for post-graduate work, in which 
research must necessarily play a large part, in order to 
admit students fresh from school who could equally well be 
accommodated at any of the exellent technical schools to 
be found in smaller towns in the north of England. In 
July we read of the decision of the Council of the City and 
Guilds of London Institute to close Finsbury Technical 
College mainly for the reason that they cannot afford to 
carry it on; and this in spite of valuable research work 
carried out there during the war. Did space permit, we 
could elaborate this theme ; but for the moment we Wish 
to deal with something else. 

It may be replied that the State has founded a Depart- 
ment of Scientific and Industrial Research, as long ago as 
1915. That is quite true, and when the Department was 
created it seemed as if the President of the Board of 
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Education appreciated properly, and fully understood, what 
was needed forsuccess. It was recognised that the question was 
one in which the Universities were deeply interested, if only 
for the reason that from that source alone could be obtained 
the young men and young women competent to engage in 
research work. The money to be provided would have to be 
To in training as well as in the research work itself, and 
therefore it would have to be spent partly in grants to the 
Universities, since, as already stated, they were to be the 
training grounds. Further, it was recognised that a 
great part of all research will necessarily be done in 
Universities, which are already aided by the State.” More- 
over, it was provided that any discoveries made in the 
course of researches on which public money had been spent 
should be made available, under proper conditions, for the 
‘public advantage. Thus a new Department was created, 
and, what is more, a million sterling was provided to 
further the good work. 

How far the Department has travelled from its original 
pur is revealed by its fifth annual report, recently 
published. It has discovered that it is no part of its duties 
to assist the Universities ; that in spite of the increased 
and increasing cost of producing and distributing the 
Journals of scientific societies, any grant made either for 
the purpose of paying part of the cost or by way of reduced 
postal charges is on all-fours with the coal subsidy, the 
railway subsidy, or any other of the charges with which the 
nation was obliged—or thought. it was obliged—to saddle 
itself during the war. It has preferred to assist the estab- 
lishment of a number of Research Associations, in the 
interests of different industries, financing them, out of the 
million pounds already mentioned, to the extent of not less 
than pound for pound; in the case of the British Glass 
Research Association, the assistance afforded is at the rate 
of three pounds to one. 

The discoveries made by the workera engaged in research 
under the auspices of these associations remain the property 
of the associations in question, the State having no property 
rights in them, although it helps to pay for them. 
The researcher himself renounces all his personal freedom, 
and becomes a paid employé of the association, trusting 
only to “ the adoption of an enlightened and generous policy 
by the association” (we quote the Department’s own 
words) for recognition. Knowing what we know of the 
reward of initiative and inventiveness on the part of those 
employed by manufacturing concerns at the present time, we 
candidly say that we do not believe that the associations 
will behave any better in this respect than the individual 
8 composing them have been in the habit of doing in 
the past. 

By some means or other, then, the original and entirely 
laudable aims with which the Department was inaugurated 
have become warped in favour of the interests of commerce 
and to the prejudice of the no less important interests of 
science. The subsidising of trade, so unctuously objected 
to in the case of the scientific societies, becomes a virtue, 
to whose development every taxpayer must contribute, when 
great trading corporations are involved. The intervention 
of the State in this matter does not seem to have been 
attended with the happiest results. 

A remedy advocated by Prof. Frederick Soddy, F.R.S., in 
The Observer for September 26th, was for the Department 
of Education to resume control of the original scheme, 
leaving such reseaches as must, in the national interests, be 
kept secret, such as those on behalf of the Navy and the 
Army, to the Government departments concerned. We 
permit ourselves to doubt whether even the Department of 
Education would inevitably and invariably deal with such 
matters in a spirit of true enlightment. 

The whole question is one of exceeding difficulty, but 
there is no doubt that at present we are definitely on the 
wrong road. Much greater freedom and assistance must be 
given to the Universities and to the scientists of the 
country. We have always found it to be true that a real 
scientist or a real engineer will make a much better job of 
anything he is entrusted with, than a so-called“ practical 
man" or * business man" without scientific assistance. 
And in this matter, as in others, we are inclined to pin our 
fuith to the scientist and not to the commercial“ Research 
Association.” 


FoLLOWING our leaders on this subject, 
pns London and our reference to the probable long 
ectricity 

Supply Problem, delay there must be before any final 

Scheme embracing all London can be 
put into operation, we think it is not fully appreciated how 
lengthy.and complicated a matter the formation of a Joint 
Electricity Authority for London must necessarily be. 

The Electricity (Supply) Act, 1919, provides for tbe con- 
stitution of such an Authority “ representative of authorised 
undertakers within the electricity district, either with or 
without the addition of representatives of the Council of 
any county situate wholly or partly within the electricity 
district, local authorities, large consumers of electricity, and 
other interests within the electricity district." Now, 
consider numerically what elements are here involved. In 
the London area as delimited provisionally by the Elec- 
tricity Commissioners, there are 40 municipal undertakings 
aud 41 company undertakings. The total of local 
authorities (including the above 40) comes to about 156. 
Then there are eight County Councils : London, Middlesex, 
Kent, Surrey, Hertfordshire, Bucks, Berks, Essex. Further, 
the mutter is especially complicated in respect of the 
comparative interests when we consider its financial and 
political side. The London County Council has powers of 
purchase over the 13 London companies, and therefore 
will be a preponderating element in the Authority. But 
this needs an adjustment between the L.C.C. and the 
municipal undertakings in London and the County Covnci's 
outside. Then certain local authorities in Extra-London 
have a special interest in view of their purchasing 
rights over the companies in their areas. The large con- 
sumers (railway companies and so forth) are also an item, 
bat in view of the above larger factors, they can be ignored. 
In the past all these conflicting interests have constitated 
an insuperable obstacle to anything being achieved. 

In the Technical Report adopted by the L.C.C. in 
April, 1914, referring to a “combination of all existing 
authorities,” it states: * This method may be briefly dis- 
missed. At the present time there is not sufficient 
cohesion among either the companies themselves or the 
borough councils, and still less among all the authorities in 
Greater London, to form even the nucleus of such a body. 
The unfortunate absence of agreement among the various 
undertakers militates both against their own interests and 
the electrical interests of London as a whole.” 

Whether better counsels prevail to-day we cannot say. 
The evidence up to the present indicates the reverse. The 
last published reports of the views of the local authorities 
on the subject revealed anything but a friendly attitude 
towards the companies. Among the companies themselves 
the Jack of unanimity on any concrete common measure is 
too well known for comment. Such then being the present 
position, it justifies, we think, the general misgiving tbat 
unless the Electricity Commissioners get some steps taken, 
one way or another, while this Joint Authority is being set 
up, the case of Tondon will be nearly as hopeless as ever. 


Ir is now many years since the big 
electrical manufacturing firms in Germany 
conceived the idea of the indirect creation 
of supply works and tramways in most 
countries in Europe, with the object of securing these 
undertakings as their permanent customers for machinery ard 
plant. The scheme took the form of the establishment of 
combined investment and promotion companies in Germany 
and in Switzerland, which participated, in conjunction 
with the banks and banking firms, in the constitution of 
electricity supply and tramway companies in different 
countries. Some of the German companies raised loans in 
Swiss currency in Switzerland, with interest payable in Swirs 
francs, and the loans eventually redeemable in the same 
currency. The necessity for meeting the interest charges in 
this manner has recently become a source of embarrassment 
in Germany, owing to the heavy dep“ciation of the mark. 
On the other hand, the ramitications of interests of the 
Swiss companies have been more widely distributed over 
Europe than in the case of the German investment com- 
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panies, end with the decline in the currencies of these 
countries and the entire cessation of income from Russia, 
the position of the Swiss concerns has become unfortunate, 
as the receipts from most of the countries concerned, when 
converted into Swiss currency, only represent a small per- 
centage of what they formerly received when dividends on 
shares or interest on loans or advances were paid at the 
pre-war rates of exchange. 

We referred recently to the fact that the enormous losses 
on exchange had compelled the Zurich Bank for Electrical 
Undertakings to propose a scheme of financial reconstruction, 
and it is well to bear in mind that this investment company 
was formed at the instance of the Berlin A.E.G. Now the 
Swiss Electrical Industry Co. (Schweiz. Gesellschaft fur 
Elektrische Industrie), of Glarus (late Basle), which is the 
trust company for the Siemens and Halske group, and was 
constituted in 1896, is under the necessity of proceeding 
with & scheme of reorganisstion also in consequence of 
losseston exchange. The company, which has an ordinary 
share fcapital of 20,000,000 fr., and loans amounting to 
60,000,000 fr., reports a Joss of 43,780,000 fr., according 
to the balance-sheet prepared in October. This loss is 
covered by exchange guarantees to the extent of 
25,490,000 fr., and is further reduced to 14,740,000 fr. by 
the absorption of the reserve funds, &c. It is now proposed 
to reorganise the company by reducing the share capital 
from 20,000,000 to 4.000,000 fr., and by the conversion 
of the loans into cumulative preference shares of the same 
amount. 

It is understood that the German manufacturing com- 
panies concerned still have an interest in the two invest- 
ment companies in question, although the participation held 
in the Bank for Electrical Undertakings by one firm was 

curtailed a number of years ago. As, however, the big 
firms have received indirectly plenty of orders in the course 
of years from the foreign companies controlled by the 
investment companies, there is no reason for assuming that 
their interesta will materially suffer from the reorganisation 
schemes now under consideration in Switzerland. 


THE City of Bath has always been a 

A Selfish Policy. jover of tradition. It is a pity that on 
the occasion which we are about to mention the city does 
not feel that a policy of generous help is more in accordance 
with its good traditions than a policy of mere obstruc- 
tionism. The case we refer to is the formation of the West 
of England Electricity Authority to cover the district which 
has been delimited by the Electricity Commissioners. In 
this area Bath will be one of the chief factors. From the 
inception of the scheme, Bath has been a dead weight. It 
seems that the Electric Lighting Committee has now 
recommended the Council not to confirm the resolutions 


passed at the Conference of all undertakers when it was . 


decided to establish a Joint Authority. The ground for 
this is that Bath thinks it better to wait until the Elec- 
tricity Commissioners have held their local inquiry, when 
the degree of liability that Bath will have to assume may 
be more clearly defined. 

It is just as though Bath said: Form a Joint Electricity 
Authority leaving us out. If there are any risks, let the 
other people take them— we will stand out until the scheme 
is an assured success, then we ehall have no objection to 
coming in and taking a share of the advantages, but we are 
certainly not going to share any risks. 
, Such an attitude is not only disloyal to the district, 
it i$ disloyal to the whole country, seeing how much 
our industrial prosperity will depend upon the improve- 
ment of electricity supply in the country, which in ite turn 
largely depends on the formation of these Authorities. The 
attitude of Bath is the more iniquitous in that it is not 
only delaying the formation of the Authority, but it is 
stopping immediate work on transmission lines which we 
understand the Ministry of Transport would be prepared to 
proceed with if the local authorities, including Bath, all 
agreed forthwith to form the joint authority. The 
transmission lines in question which are thus hung un 

ve an important bearing on immediate industrial 
development. One of the areas which would be affected 


would be the Stroud Valley. Now, in the Valley there 
are at present a number of industries, and if a supply of 
electric power were available, not only could these develop 
but there would be every likelihood of encouraging 
other suitable industries to settle in the dietrict. 
Such plans fall in with the Reconstruction Committee's 
proposals for the revival of industries in rural or semi-rural 
districts where ideal conditions of living are attainable. 

Again, as a subsidiary point, the immediate starting of 
any such work would help greatly in the present crisis of 
unemployment. Everything is to be gained, therefore, by 
going ahead, and it dos seem that the Bath Corporation 
should be under the severest censure for blocking the way. 
Against this attitude of obstructionism we have always, as 
& journal, raised our voice. It has been the greatest 
hindrance to the industry throughout its history, but we 
live in hope that public opinion will sooner or later make 
it too unpopalar a policy to be frequently adopted. 


THE ‘Informal Meetings commence 
Bi res a3 again on Monday next, when the President 
will open a discussion on ** Specialisation." 
These meetings afford excellent opportunities for the more 
retiring members of the Institution to practise the art of 
debate, without fear of unpleasant consequences, and the 
discussions are generally lively and well-sustained. It is 
to be hoped that they will be marked by good attendances 
this session ; so many members are within range in the 
London area that there ought to be no difficulty in securing 
a “fall house." 


Ure E E 


YESTERDAY, in common with our 

rera Allies, with solemn mien but thankful 
hearte, we celebrated the Victory over our 

enemies by paying a heartfelt tribute to the ever-glorious 
memory of the men by whose unwavering courage and 


heroic self-sacrifice that Victory was won; proud of their 


triumph over the terrors of Death—sorrowful because they 
have passed beyond our ken, to realms where our gratitude 
cannot reach them, and our debt to them can never be dis- 
charged. Faithful to the end, they did their duty. 

Is there indeed no way in which we can, in some degree, 
display our gratitude and do honour to their memory ? 
Have we no duty to perform, no obligation to discharge ? 

Not all who went forth to battle found peace and rest in 
the grave; millions came back to resume their struggle for 
a livelihood in a land that was to be fit for heroes to live 
in," and alas!—with shame we say it—hundreds of 
thousands are still denied the opportunity to earn their 
daily bread. Yet their record falls short of that of those 
others whom we mourn in only one respect —that tbey had 
not the good fortune to fall on the field of battle. Spared 
by unkindly fate, they were thrown upon the tender mercies 
of their countrymen for whom they had fought and bled— 
and by them they were spurned. Is this the way in which 
we keep faith with those who gave their lives for us ? 

Nearly 300,000 men returned from the war are un- 
employed. Of these, some 20,000 men are blinded, maimed, 
or otherwise disabled. What are we going to do about it? 

Let, us all realise that the presence of these men amongst 
us affords us a Heaven-sent opportunity to pass from words 
to deeda—to honour our glorious dead in the persons of the 
glorious living. In thewords of our gallant Prince: “ Our 
debt of honour will not be fully paid until all the men who 
have come back—many of them, alas, disabled—have been 
given a proper chance of making good on their return to 
civil life." That is our great and solemn obligation; 
there lies our duty, and there should lie our pride—to do 
to these ag we would gladly do to those who fell if we were 
able. Are we to be found wanting in this simple duty, 
where they were faithful in the far greater sacrifice ? 
Never let this sin be laid to our charge. That this thing 
should have happened is our shame ; that it should continue 
were disgrace unspeakable. Let us make this our first and 
most abiding care—to see that every ex-Service man is 
found a suitable job before the month is ont. 
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A LARGE TOTALLY-ENCLOSED DYNAMO. `` 


By ERNEST G. SANFORD. 


THE writer proposes briefly to describe a totally-enclosed 
(gas tight) dynamo of 84-Kkw. capacity, and running 
at 210 R. P. M., recently installed in the Minehead Elec- 
tricity Supply Co.'s power station. In the absence 
of any information to the contrary, it is believed that 
this is the largest output obtained from any totally- 
enclosed dynamo so far constructed in this country. 

It is well known that one of the greatest enemies of 
dynamo electric machinery is producer gas, and many 
failures of generators have been traced to its presence. 

It is practically impossible to prevent the gas being 
present, as leakage easily occurs from the engine glands, 
stuffing boxes, and in other ways. A particularly weak 
spot in the dynamo is the.space behind the commutator 
risers. In addition to the dust, which in ordinary 
circumstances readily accumulates there, there is the 
effect of the gas, and the combination of the evils forms 
a means which eventually short-circuits some of the com- 
mutator sections. Not only is the insulation of the 


mutator end of the machine a second fan B is mounted 
on the armature shaft, and supplies cooling air, which 
is forced through the dissipator in alternate airways, 
but without intermixing with the heated air. A most 
efficient and effectual means is thus provided for ab- 
stracting the heat from the machine. The transverse 
section of the machine shown in fig. 2 clearly indicates 
the arrangement of the alternate hot and cold airways. 
The rated output of the Minehead dynamo is 280/220 
volts, 300 amperes, at 210 R. P. . 

The dynamo is of Messrs. Newtons’ well-known stan- 
dard type, having magnets arranged in pairs, each 
pair being connected by a yoke of considerably less 
cross section that the main yoke, and to the smaller- 
section yoke is attached an interpole. The number of 
interpoles is, therefore, half the number of main poles, 
& type of construction which was originated eleven 
years ago by Mr. J. W. Burleigh, and was described in 
this journal at that time.* 


Fics. 1 & 2.—SECTIONAL ELEVATION AND END VIEW OF TOTALLY-ENCLOSED DYNAMO. 


windings very seriously lowered, but the metal parts 
suffer severely, resulting in sparking and overheating 
of the commutator, with ill effects on the other con- 
tacts. Any practical scheme which will overcome these 
very serious drawbacks will, it is hoped, prove of in- 
terest to users and prospective users of this class of 
machinery. 

Early in 1919 additional plant was necessary at the 
Minehead power station. It was then that the writer 
decided to secure a gas-tight machine if it could be 
qbtained at a reasonable price. A number of well-known 
makers were asked to tender for such a machine, but 
only one firm, Messrs. Newtons, Ltd., of Taunton, put 
forward a machine which was guaranteed to fulfil the 
conditions of the specification. The underlying prin- 
ciple of the machine supplied will readily be seen from 
figs. 1 and 2, which is now Messrs Newtons’ standard 
design for totally- enclosed machines with outputs up 
to 30 xw., full views are shown in figs. 3 and 4. The 
actual constriction of the machine as built for the 
Minehead. station was modified somewhat to suit the 
larger output. 

The method of dissipating the heat is an extremely 
simple one. A fan a situated within the machine is 
carried on the engine end of the armature shaft, and 
forces the hot air from the machine through a heat 
dissipator arranged in the form of a superstructure, 
and consisting of airways having thin metal walls ar- 
ranged to present a large cooling surface. At the com- 


After erection on site a 6-hours' test run was made 
with the following results:— 

Time: 3.30-4.30-5.40-6.40-7.30-8.30-9.30 p.m. ` 

Volta : 252-248-248-246-250-270-267. 

Amps.: 300-275-280-300-300-310-310. 

Speed: 192-192-195-192-192-192-192 R. P. M. 

The measured commercial efficiency at full load was 
90.5 per cent., and at half load 88 per cent. The 
dynamo was designed to run at a speed of 210 R. P. u., 
but the engine for certain mechanical reasons was ad- 
justed to run at the above-recorded speeds. At the end 
of the 6-hours’ run the temperatures were immediately 
taken, the figures being as under: Armature, 143 deg. 
F.; main field coils, 144 deg. F.; interpole coils, 150 
deg. F.; commutator, 128 deg. F.; ; the temperature rise 
being: Armature, 61. deg. F.; main field coils, 62 deg. 
F.; interpole coils, 68 deg. F.; commutator, 46 deg, F. 
The maximum temperature rise after the 6- hours’ run 
was, therefore, 68 deg. F., against the maximum figure 
of 82 deg. F. guaranteed by the makers. The general 
characteristics of the machine are excellent, and subse- 
quent lengthy runs, sometimes of 18 hours' duration, 
have proved the machine to be satisfactory under all 
conditions of operation. 

Reference to the general view of the machine, fg. 5, 
will show that the fan B draws cold air from outside 
the building through an intake duct. It is not, how- 


* Erec. Rev., Nov. 26th, 1909, and Jan. 5th, 1912. 
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ever, by any means essential to provide such a cool-air 
supply for the dissipator; in fact, there would be little 
use in doing so unless there is a considerable difference 
in the air temperature between such supply and that 
within the building. The machine at Minehead was 
specified to work within a temperature rise of 82 deg. 
F. without aiy being supplied from the outside atmos- 
phere. As, however, the difference in the air tempera- 
ture between the inside and the outside of the Minehead 


Fias. 8 & 4.—EXTERNAL VIEWS OF THE MACHINE. 


station is in the neighbourhood of 20 or 25 deg, F., the 
writer held the view that it would pay to provide an 
intake duct, and results have fully justified his opinion. 
The comparatively slight extra expense (which was ap- 
proximately 6 per cent. of the total cost of the machine), 
in addition to the more effective ventilation of the sta- 
tion, lowers the temperature rise of the dynamo quite 
8 deg. F., and increases the overload capacity by 10 
per cent. 

There is another fairly obvious point in connection 
with the ventilation which arises when a cold-air intake 
is provided. By suitably increasing the dimensions, 
and possibly the type of fan B, a larger volume of air 
can be obtained with very 
little extra initial outlay, or 
running costs. Again, in 
the case of low-speed plant 
the outside fan could easily 
be.geared to run at a much 
higher speed to increase the 
air volume. The required 
volume of cold air could 
be passed through the heat 
dissipator, and by means of 
& suitably arranged output 
port, or ports, the addi- 
tional volume of air over 
and above that required 
for the dissipator could be 
discharged direct into the 
engine room purely for 
ventilating purposes. In the 
writer's opinion this would 
form a most attractive and 
economical ventilating 
scheme, which would be 
capable of many modifications, and would be duly 
appreciated by the station staff. 

Dynamos operating in buildings in conjunction with 
oil and steam engines are not entirely unaffected. The 
atmosphere is often heavily charged with oil vapour 
from the engines, while users of machines which are 
steam driven often experience trouble with the insula- 
tion where highly superheated steam is employed. Oil 
in suspension, in the form of vapour, has a marked. 
deteriorating effect on the insulation of electrical machi- 
nery, and also the commutator. The vapour passes down 
through the commutator risers, and there unites with 
the carbon dust, forming conducting paths at points 
where the deposits have the lowest resistance, thereby 
reducing the insulation resistance. The writer believes 
that totally-enclosed dynamos can be advantageously 
used under these conditions also. 

A point which it is well to bear in mind is that the 
purchases of this class of electrical machinery would 


be certain to obtain the highest possible efficiency, as 
it is obvious that with totally-enclosed machines the 
designer would naturally reduce his losses to a minimum, 
in fact, it would be essential for him to do so. A 
further point of interest is that the temperature rise 
of this type of dynamo can be predetermined within 
the same fine limits as in the ordinary open type 
machine. 

The initial cost to the purchaser of totally-enclosed 
heat-dissipating dynamos over the ordinary open type 
is approximately 25 per cent. This must be considered 
a small outlay for such obvious advantages. 

The writer would like to explain to those whose ex- 
perience in these matters is limited that he would never 
advise the consideration of machines in which the cool- 
ing air is forced directly into the machine by the method 
known as pipe ventilation. Of course, with such 
machines if the air is passed through a cleaning process 
the conditions are somewhat improved, but given time, 
in nine cases out of every ten, eventually the machines 
become veritable dirt traps. 

The writer understands that the original design for 
the double-fan dissipator was patented by Mr. J. W. 


Fig. (5.—GENERAL VIEW OF THE MACHINE. 


Burleigh, chief electrical engineer to Messrs. Newtons, 
Ltd., Taunton, but that since the design was prepared 
for the Minehead machine, Mr. Burleigh has laid his 
patents beside the Lo- Thermo ' ones of Messrs. Elec- 
tromotors, Ltd., of Manchester, and this firm will doubt: 
less be happy to supply makers, or prospective users, 
with further particulars relating to its valuable patents. 


Electrica! Suburban Contractors’ Association.—At 
Newtown, Sydney, N.S.W., recently, it was decided to form an 
Electrical Suburban Contractors’ Association, its objects being to 
protect and foster the electrical trade and to approach Parliament 
with a view to the licensing of wirémen ; also to endeavour to fix 
and maintain a minimum charge for electrical installations with 
regard to the various fluctuations of the market. A large number 
of electrical contractors were present, representing all the suburbs, 
and the motion to form an association was carried unanimously.— 
Sydney Evening News 
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THE SHIPBUILDING, ENGINEERING AND ELECTRICAL EXHIBITION. 


ALTHOUGH, in the title given to the Exhibition at Glasgow, 
electricity appears last, electrical apparatus and processes 
loom very large in the very excellent display which opened 
at the Kelvin Hall on Monday last, November 8th. The 
Kelvin Hall is an ideal building for exhibitions on a large 
scale, possessing as it does a total floor space of 200,000 
It is 


sq. ft. and 24 miles of passages between stands. 


particularly well illuminated, and although an abundance 
of lights is not always a guarantee of good lighting, it is 
interesting to note that a total of 100,000 C.P. is obtained 
by means of 2,000 electric lamps. Not only from the 
exhibitors’ point of view is the place extremely satisfactory, 
but alsə the comfort and convenience of visitors have been 


fully studied. There are dining-rooms capable of seating 


Fic. 1l.—PEEBLES 1,500-kw., 25-OYOLE, ROTARY CONVERTER, 


Fig. 2,.—PEEBLES 40-x.H.P. Motor, SHOWING METHOD or SLINGING 


; accumulators, 


2,000 persons at one time, as well as telephone and postal 
facilitics. While it is not near the business centre of the 
city, Kelvin Hall is very easily reached by the Corporation’s 
efficient and frequent tramway service—more than 250 cars 
pass the building every hour. The exhibition has been 
arranged by the Glasgow civic authorities under the 
management of Mr. James M. Freer. Almost every 
Scott:sh engineering firm of standing is represented, and 
there are numerous exhibitors from South of the Border in 
the 350 stands which make up the whole. The compre- 
hensive nature of the exhibition will be obvious from a few 
items selected at random from the official guide. Starting 
at one end of the scale, there are many domestic appliances, 
electric washers, cookers, &c., and at the other end 
examples of large converters. There are telephone exhibite, 
Diesel engines, time-recording devices, 
samples of oil, lifeboats and yachts, planing machines and 


. other machine tools, box-making machines, boilers, pressure 


gauges and tachometers, mechanical calcu- 
lators, welding plants, &c. (A Glasgow 
firm has a confectionery exhibit.) The ex- 
hibition is open to the public from 10 a.m. 
to 10 p.m. up to December 4th. 

Upon entering the hall, one’s attention is 
immediately attracted by the stand occupied 
by Messrs. BRUCE, PEEBLES & Co., LTD., 
of Edinburgh. This firm has two good 
examples of the machines for which it is 
noted. The larger (fig. 1) is one of 12 
machines being made for the Glasgow Cor- 
poration. It is a 1,500-Kw. rotary converter 
running at 375 R.P.M. The A. O. side is bail; 
for a three-phase, 25-cycle supply, and the p.c. 
side produces current at 500/540 volts. A 
number of these have already been delivered to 
the Corporation, while the remainder are still 
in course of manufacture. The other large 
exhibit is a 500-Kw. motor converter made 
to the order of the Mersey Docks and Harbour 
Board, and is one of six being constructed 
by the firm. The 4.c. supply is three-phase, 

25 cycles at 5,800/6,200 volts, and the 
machine, running at 750 R. P. u., gives 
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450/480 volta at the D.c. end. It has been. found that the 
ordinary type of motor. is unsuitable for the severe con- 
ditions obtaining in steel-works operation. Messrs. Bruce 
Peebles have, therefore, produced a range of A.C. and D.O. 
motors for iron and steel works, and a sample is shown on 
the stand. This is a 40-B.H.P. slip-ring type motor (fig. 2), 
and is one of a number manufactured for the Lanarkshire 
Steel Co., itd. Although these machines are, of courte, 
more expensive tuan ordinary motors, there is a great and 
growing demand for them. ‘I'he remainder of the exhibits 
of this firm consists of samples of Peebles standard 
industrial a.c. and D.C. motors, high-pressure windings, 
insulation, &c., the whole making up one of the most 
interesting and imposing stands in the Exhibition. 
Domestic electrical apparatus finds a place among the 
larger exhibits. The Corporation itself has a well-arranged 
Stand with examples of labour-saving devices and beating 
apparatus, while private firms whose exhibits are mainly of 


this nature are MEssSRe. SIMPLEX CoNDUITS, LTD., who show. 


a complete ship's installation for lighting, heating, and 
cooking; the ELECTRIC APPLIANCES Co., LTD., exhibiting 


the Imperial- Eureka electric vacuum cleaner; the FALKIRK | 


IRoN Co., LTD., a 10-Kw. cooker, fires, heater, kettles, 
and irons; Messrs. ARCHIBALD Low & Sons, Glasgow, 
cooking, &c., apparatus for ships; and the JAMES KEITH 
AND BLACKMAN Co., LTD., marine heater unita, fans, &c. 


(To be continued.) 


INSTITUTION OF ELECTRICAL 
ENGINEERS. 


LIVERPOOL SUB-CENTRE OF THE ie Nen CENTRE. 
AT the opening meeting of the 1920-21 session on November 
Ist, held at the University, Mr. H. Dickinson, M.Inst.C.E., 
M. I. E. E., M.I.M.E., delivered the chairman's address, an 
abstract of which follows : — 


THE 


lt certainly looks as though further powers will have to be 


granted by Parliament before the ideas propounded in the 
Electric Power Supply Report, 1918, by the Sub-committee 
of the Coal Conservation Committee can be carried fully into 
effect. It is hoped, however, that all undertakers will appre- 
ciate that the electricity supply existing to-day in this country 
needs modification, and that they will look at the matter 
in the broadest possible way, and co-operate with each other 
and with the Electricity Commissioners in order that electrical 
development, which is so essential to the industrial needs of 
the country, may be guided along those lines which will afford 
the greatest benefits to the community. 

It is very satisfactory to notice at the present time the great 
strides that are being made in the design of plant and ap- 
paratus in all directions, and there is little doubt that those 
responsible for such improvements will be capable of meeting 
the necessities of the larger developments immediately ahead 
of us. ‘The electrical industry has now arrived at a point where 
a certain huge demand awaits development. This great poten- 
tial demand, which in the national interest must be provided 
for, cannot in the best interests of the country be adequately 
catered for by the patchwork system at present existing. 
Electricity by reason of the experience gained by its use in 
past years has proved to be the most convenient and adaptable 
forin of power; and it is safe also to say that electricity is 
the cheapest form of motive power. The altered conditions 
due to the high cost of labour make it desirable to install 
labour-saving apparatus wherever possible. The tendency also 
to improve the conditions of labour, and to ameliorate the 


hardships which attend many duties. which labour is called: 


upon to fulfil will most certainly lead to the installation of 
the most up-to-date machinery, which will enable the men 
employed to effect greater production, and tend to develop 
the resources of the country for the general benefit of the 
community. Let us, then, deal with this matter in a bold 
and comprehensive manner, when I venture to predict that 
in the very near future we shall look upon the state of de- 
velopment to-day, great as it is, much as we to-day look upon 
the state of development of twenty years ago. 
An essential feature to enable the proposals embodied in 
the Electric Power Supply Report to be carried out 
would be the use of cables capable of withstanding very 
much higher pressure than has been feasible in the past. 
The dielectric strength of the paper and compounds of which 
cables are composed is very high, and if it were not for other 
considerations it would be possible to make cables satisfactory 
for working at very high pressures. Unfortunately the admix- 
ture of air in the insulating materials has a very detrimental 
effect. When the air is stressed to the breakdown point ozone 
is formed which attacks the material of which the insulation 
is composed, and deterioration takes place. The action may 
be slow, but still there is the danger that gradual deterioration 
may take place and failure result. 


The efforts of the cable makers have, therefore, been directed 
to effect the elimination of the air in the course of manufacture, 
and great improvements on these lines have been made. It 
is now claimed that it is possible by new methods to so far 
eliminate the amount of air enclosed in the insulation that it 
may be safely ignored. The elimination of air has also the 
effect of reducing the dielectric losses in the cable, and it may 
now be claimed that the dielectric loss in a super-pressure 
cable can be kept within such limits as not to be a material 
factor. 

It must be admitted that this is a great step forward, and 
has a very important bearing on the question of supplying the 
larger districts by underground super-pressure cables, or by 
a combination of underground cables and aerial lines. It is 
gratifying to know that cable makers are prepared to-day to 
supply cables for working at 66,000 volts, and that at the 
present time a considerable quantity of cable js in course of 
inanufacture for working pressures of 33,000 and 55,000 volts. 
It is only natural that manufacturers should wish for the time 
being to work on the conservative side, but as actual experi- 
ence 18 gained, we may hope to see still further improvements. 

Therefore, with the large demand which 1s assured with the 
proposed larger areas of supply, and with the cable available 
for working at the necessary higher pressures, the advisability 
of concentrating generation becomes apparent where favour- 
able sites can be found. If a site fulfilling the requisite con- 
ditions and reasonably placed as regards the load can be 
found, there is no doubt that with the present. knowledge a 
station can be built which will show a very great saving in 
the cost of generation. When these schemes are in operation, 
that is, when one authority controls the electricity supply over 
a large district, the electrification of the railways will be 
materially facilitated. As the various existing undertakings 
are linked up with super-pressure cables the transmission 
mains will pass through districts which could be tapped 
on the way, and many areas will be able to obtain a supply 
which otherwise would not be the case. Any waste heat in 
the district could be utilised for the generation of electricity, 
and the electrical energy so provided could be delivered into 
the transmission mains. In the past there has always been 
a certain quantity of unmarketable fuel which it would be 
possible to utilise if a super-pressure network of mains were 
in existence. The useful chemical products in the coal could 
be extracted, and the gases utilised for the production of 
electricity, or the coal could be utilised in a pulverised form 
for the generation of electricity. When considered from a 
national point of view, it must be admitted that the saving 
of coal, the assistance afforded by an extended supply towards 
the electrification of the railways, and the widening of the 
electrified area, must have a very beneficial effect. 

These various advantages cannot be secured without the 
laying down of a super-pressure interlinking network, and 
it is difficult to see how this can come about unless the whole 
district, 80 far as generation and main transmission are con- 
cerned, comes under one authoritv. The principle of unity 
of control in each electrical district is the essential feature of 
the whole scheme, the necessity for which is so emphatic. 

Those in authority will naturally consider that in the early 
Stages after the formation of a Joint Electricity Authority 
the expenditure will be very heavy, and it will be a consider- 
able time before the initial expenditure is fully remunerative. 
In some cases on this account there may be hesitation in 
embarking on these large and comprehensive schemes. If, 
however, during the initial period arrangements were made 
whereby money could be provided by the Government at a 
low rate of interest, or with an extended loan period, it would 
verv materially assist the development of, and would be an 
undoubted encouragement to, the various authorities to enter 
whole-heartedly into, the new proposals. 

There is no doubt whatever that owing to prevailing high 
prices it is most desirable to minimise all unnecessary expendi- 
ture at the present time. In considering this very important 
and complex problem, it is essential that the matter should 
be looked at, not from the point of view of the immediate 
future, but rather that of the position that will arise five or 
ten years ahead, and certain important facts must be taken 
carefully into consideration :— 

(1) At the present time all undertakings are receiving ap- 
plications for supply at an unprecedented rate. (2) Under- 
takers have been clamouring to be allowed to add additional 
generating plant. Where extensions have been allowed the 
plant will only provide for the needs for a very short period, 
so that additional plant will be required at an early date. (3) 
In some cases authorities are forced to take a supply .from 
their neighbours who have extended their plant, which will 
bring nearer the time when these favoured authorities will 
have to renew their applications to the Commissioners. (4) 
Some of the stations where permission to extend has been 
granted are incapable of further development, and new stations 
will have to be built if the demand is to be catered for. (5) 
The sum total of these various additions is likely to be con- 
siderably greater than would be the case if the undertakings 
were linked together under one control. (6) The total capital 
expenditure on plant laid down by the various individual 
undertakings over a period of five or ten years is likely to be 
considerably greater than would be the case under a system 
such as has been proposed. (7) Under the present system of 
multiple control, the development is likelv to be slower, and 
when railway electrification comes along the separately owned 
Stations will be unlikely to be able to cater for the require- 
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ments. The probable result would be that the railway com- 
panies Would have to build generating stations for their own 
use, and the improvement of diversity tactor due to the railway 
demand would be lost to the supply authorities. 

These are some of the problems that authorities must take 
into serious consideration when coming to a conclusion on the 
advisability of forming a Joint Electricity Authority. 

Most certainly high costs are a serious drawback to the 
electricity supply industry, but not many people connected 
with the electrical industry would argue that the very large 
deinands that undertakers have applications for at the present 
time should be ignored, and that owing to the high costs it 
is undesirable to install plant to meet these demands. If we 
take this for granted, the contention would be that while 
it was right to expend money on existing generating stations, 
in spite of the fact that the plant bought and installed would 
have to be purchased at the high cost now ruling, yet it was 
wrong on account of the high cost to spend money on a large 
generating station or transmission lines under the proposals 
of the Elcetric Power Supply Report. Surely such a con- 
tention is not logical, and savours rather of bias than sound 
argument. It might be argued that it will be cheaper to 
reconstruct existing stations with plant of the largest capacity 
they are capable of holding. It is quite certain, however, that 
such a proceeding would only be a temporary expedient, and 
that ultimately a much more extended view would have to 


be taken, with the result that, in the long run, the total: 


capital expenditure would be greater. 

Many interesting features are being tried with a view to 
improving the efficiency of the generating station. Improved 
ellicieney may be expected from the use of larger generating 
units working under high vacuum, higher steam pressure, 
and heating the condensate by means of steam abstracted 
from the turbine. A fourth source of possible economy may 
be found by re-heating the steam at dilferent stages in its 
passage through the turbine. "This involves considerable com- 
plication and extra expense, and it has yet to be proved 
whether the saving in economy obtained will be sufficient to 
offset the extra cost and the complication involved. In recent 
years the tendency has been to gradually raise the total tem- 
perature of the steam as experience has been gained with 
materials most suitable to withstand the higher temperature. 
To-day temperatures up to 700 deg. F. are considered quite 
satisfactory. "This total temperature may be attained by using 
steam at moderate pressure, and a high degree of super-heat, 
or by increasing the pressure with a corresponding reduction 
of super-heat. It is on these later lines that the most modern 
developments are taking place, and those upon which it is 
expected that economies can be secured. 

At the other end of the scale there would not appear to be 
much advantaze to be gained by carrying the vacuum to a 
higher degree than about 29 inches, which has been attained 
in a number of instances. A number of turbines are being 
installed at the present time, in which steam is tapped from 
the turbine and discharged into feed heaters through which 
the condensate from the condenser is passed. By utilising 
in conjunction the heat from the steam used for auxiliaries, 
the feed water can be heated to & very considerable tempera- 
ture, but it must not be overlooked that to carry the feed 
temperature beyond a certain figure would diminish the value 
of the economiser. In the event of this system being adopted 
it will be necessary to utilise the flue gases to heat the air 
before it enters the boiler furnace. This involves a bulky 
and costly apparatus, and a considerable complication in ducts 
to convey the hot air to the boiler furnace, but on the other 
hand, the expense is rélieved to an extent by the absence of 
the necessity for the economiser. 

At the higher pressures it would be an advantage if the 
economiser could be done away with as cast-iron becomes 
uncertain, and cast steel is very expensive. Wrought-steel 
tubes would be quite satisfactory so far as the pressure was 
concerned, but there would be a fear that corrosion and 
wastage of tubes would be excessive. To meet this difficulty 
a scheme has been propounded whereby pressure on the 
economiser is kept low by using two pumps in series, or 
preferably by using a multiple rotary pump. The connections 
to and from the economiser are placed between anv two 
stages of pump, depending upon the pressure which it is 
determined that the economiser shall work at, the remaining 
stages being sufficient to overcome the pressure in the boiler. 
A system of this sort. while enabling the pressure on the 
economiser to be kept within the safe limits of the cast-iron 
tubes, adds very materially to the cost and complication of 
the feed pipes. 

One of the troubles met with in the design of large turbines 
working under a high vacuum lies in the difficulty of getting 
sufficient area in the blades at the low-pressure end, to deal 
with the great volume of steam, while at the same time keep- 
ing within the margin of safety of the material composing 
the wheel. One way of meeting the difficultv is to use special 
blading on one or more of the low-pressure wheels. The special 
blades are made in such a way that the outer portion is of 
the usual requisite form, but the inner portion is almost 
straight, and merely forms a passage for the steam to pass 
to the next wheel. The last wheel is fitted with blades of the 
usual requisite size and form. By adopting this method a 
very large increase in area is provided without increasing the 
diameter of the wheels: it avoids the necessity for external 
pipes or passages in the casing; it is a very convenient and 


simple way of meeting the difficulty, and has much to recom- 
mend it. Several machines fitted with this type of blading are 
in operation, and the results seem to be quite satisfactory. 

The tendency of recent years has been towards the use of 
higher speeds for generating plant. ‘There will very soon 
be running in this country a 12,500-Kw. set with 25 per cent. 
overload capacity for two hours running at 3,000 R.P.M., and 
it is likely that stil larger machines running at this speed 
may be made in the future. The use of higher .speed with 
larger machines brings with it difficult problems in connec- 
tion with the alternator design. As the diameter of the 
rotor has to be kept as small as possible to keep the 
stresses within safe limits, the machines have to be made 
longer, and, therefore, additional pre antions have ‘to be 
taken with regard to ventilation. So far as the rotor is 
concerned, attempts have been made to utilise a system of 
water cooling by passing water through tubes inserted in 
the rotor forging. ‘The results, while quite satisfactory as 
regards working and freedom from breakdown, have not 
shown the cooling effect that was anticipated, and it was 
thought in the particular design referred to that the extra 
trouble and complication involved in fitting the arrangements 
was not justified owing to the limited cooling effect attained. 

In another design which is the same in general principle, 
but differs in the application, the results may be different, 
but it is too early to say whether better results will be attained 
than in the former case. 

The latest method of filtering and cooling the air, which 
promises to show good results, is a closed system, the air 
being forced by means of a fan through the alternator and 
then through a cooler through which water is passed. On 
its exit from the cooler the air is ready to be passed again 
through the alternator. The advantage is that the air is 
always clean, as the same air is circulating over and over 
again. If this system is used where cooling towers are in 
operation, the water used for the -cooling operation can be 
passed on to the cooling towers for make up. 

High costs and the scarcity of domestic labour call for 
adaptation of apparatus which will save time and lessen 
labour in the home. There are at the present time many 
pieces of apparatus which effect great saving in household 
duties, such as electric washers, vacuum cleaners, electric 
irons, grillers, kettles, &c., all of which have been amply 
proved to be quite satisfactory as regards reliability and cost 
of manipulation. Heating and cooking apparatus have now 
taken their place as active competitors with other types of 
apparatus for eflecting these services. With regard to cost 
of manipulation, it cannot yet be claimed that the use of 
electrical apparatus of this nature is cheaper than some other 
forms. The great drawback to its more general use is the 
initial cost of the apparatus, and the reluctance people have 
in departing from old customs. In spite of these drawbacks, 
apparatus of this description is a sound investment when one 
takes into consideration the time and labour saved, and its 
cleanliness and convenience. Consequently the outlook for 
this class of business both from the manufacturing and supply 
points of view is most encouraging. The public are appre- 
ciating more and more the advantages to be derived from 
the use of this apparatus, and as the demand grows, and the 
standardisation of apparatus is more complete, the initial cost 
will in time be materially reduced. When the areas are 
developed under the proposal before the country, the develop- 
ment of electrical apparatus in our homes will be very great 
indeed. As the diversitv factor of this apparatus is very 
high it will be eagerly welcomed by the supply authorities. 

Under the new proposal of Joint Electricity Authorities or 
District Boards, the question of distribution and transmis- 
sion of electrical energy assumes a position of importance 
greater than that under the older system of divided control. 
The higher pressure to be used, the larger areas covered, and 
the larger power in the form of generating plant connected 
to the system brings into prominence the necessity for more 
powerful switchgear and automatic control to isolate quickly 
any faulty section. I would recommend our supply engineers 
to study carefully the various systems at present in operation, 
or suggested, and would point out that the addition of this 
apparatus with extra pilot cables, or split conductors, adds 
very much to the cost of the mains svstem. If thev could 
devise some system which would reduce this cost it would be 
a great advantage. 

In connection with. the distribution of low-pressure current 
there is a problem of considerable moment affecting those 
undertakings which have developed their distribution on the 
D.C. system. With the largely increasing demand for electric 
cookers and radiators in the residential areas, increasing difh- 
culty is being experienced in dealing with the applications 
on account of pressure drop. One solution of the problem 
would be to substitute a.c.. but the great drawback is the 
cost on account of the fact that in most cases the L.P. mains 
laid are not the most suitable to work with an a.c. In this 
connection considerable advance has been made in the design 
and application of mereury. rectifiers. There are drawbacks 
to this apparatus, the chief of which is that the appliance 
is not automatic throughout its entire range. Below a certain 
load the are is not maintained, bnt above that point, com- 
plete automatic working is attained. Experiments are in 
hand with a view to making the apparatus automatic through- 
out its full range from no load to full load. If this can he 
accomplished, and those engaged on the investigations are 


— o —————4————AA——— 


Vol. 87. No. 3842, NovzuszR 12; 1920] THE ELECTRICAL REVIEW. 


617 


mc EE OG0ÜnGÍÜ!' 


very sanguine of the result, such an apparatus would be of 
immense assistance in dealing with the outlying districts 
referred to. By installing sub-stations fitted with this plant 
on suitable sites, the existing network would be enabled to 
work at a very much higher current density than formerly. 
The war has altered very materially the relation of the 
various iteins of cost of production to one another as compared 
with & pre-war basis. The cost of coal delivered into the 
bunkers has increased to from three to four times what it was 
before the war. 
_ Wages have increased about 150 per cent., and in face of 
ihe increase of cost that undertakers have had to meet, it 
has been necessary to increase the cbarges for electrical 
energy in some cases up to 120 per cent. In spite of this 
electricity is relatively much cheaper than other commodities. 
We have witnessed, owing to the war, a complete upheaval 
of the order of things, costs of all commodities have advanced 
to an unprecedented extent, and it is not to be wondered at 
that a very disturbing effect has been created. We may take 
it as a very hopeful sign that all nations are anxious to resume 
trade relations with one another as rapidly as possible. It 
is through these trade relations that the new order of things 
will be evolved, and in this process of evolution, electricity 
in its many applications will play no mean part. It is to be 
hoped that.the nation as a whole will appreciate that what 
is wanted now, is a period of rest from industrial disturbances, 
so that commodities and prices can settle down and be 
adjusted to that new balance over the pre-war basis, and 
in order that manufacturers can quote fixed prices without 
fear. The adjustment is difficult, but there are ample signs 
that the economic laws which have been upset by Government 
rules and regulations are beginning to assume control again. 
We must exercise a little more patience, a little more of that 
bull-dog determination to see the job through, when, I believe, 
we shall see the adjustment come about much quicker than 
many anticipate. 


THE MOTOR EXHIBITION. 


WITH a lapse of only 12 days since the close of the Commercial 
Vehicle Show, during the run of which some 80,000 visitors paid 
for admission, the 14th International Motor Exhibition organised 
by the Society of Motor Manufacturers and Traders, Ltd., in con- 
nection with the Royal Automobile Club, was opened on the 4th 
inst, and will remain open until to-morrow. The holding of 
the show concurrently at Olympia, W., and the White City, 
Shepherd's Bush, is an arrangement due to the great demand for 
exhibit space, and to the necessity for providing greater comfort 
and convenience for visitors. It should be distinctly borne in 
mind that each section of the show is equally attractive, and 
contains fine examples of both cars and accessories; both sectione 
must be visited to gain a proper perception of the exhibits as a whole, 

The international character of the exhibition is revealed by the 
fact that Grest Britain, France, Italy, America, Holland, and 
Belgium, to mention a few countries, are well represented, and the 
importance of the exhibition from the points of view of both 
quality and number of exhibits is enhanced by France's decision 
not to hold the usual Paris Salon this year. Last year the total 
number of exhibitors was 353; the number this year is 525, of 
which 266 are showing at Olympia and the remainder at the White 
City. There are some 156 exhibitors in the motor-car section, the 
majority of whom are showing several cars each, and 81 different 
makes of cars are shown; 51 in the carriage-work section; 41 in the 
tire and wheel section; and over 240 in the accessories and oom - 
ponent parts- section. 

It is not our intention to describe the many new devices, 
novelties, and improvements in design and construction that have 
been introduced since last year's exhibition, as they are nat of an 
electrical nature. It will suffice to record that the number of 
electrically-driven vehicles on view has increased to four, two being 
of the same make, and all located at the White City, as compared 
with the single excellent vehicle that was shown last year at 
Olympia, but which is absent this year. Of the accessories 
exhibited a large number are, of necessity, electrical devices, since 
it now seems to be general practice to light cars electrically even in 
in the smaller models. It might also be said that nearly all large, 
and the majority of medium size cars, now include electric self- 
Starters in their equipment, while with regard to ignition systems, 
although the magneto still seems to hold its own, combined 
lighting, engine-starting, and ignition systems, or ooil ignition, are 
coming into more and more frequent use. 

Approximately 310 cars exhibited are fitted with British-made 
electric lighting and starting sete. Of this total, it is claimed that 
O. A. V. seta are fitted to 40 per cent., or 45 per cent. more than the 
nearest British competitor. 


The three types of electric vehicle exhibited have already been 


noticed in our columns; it will not, therefore, be necessary to 
describe them in detail, The “Milburn” car which should prove 
useful for town use or on short runs, is to be seen on the stand of 
MESSRS. JOSEPH A. MACKLE, LTD. ; the model shown is a three- or 
five-seater coupe, half the battery of accumulators being carried 
behind and half in front. The clearance above the ground seems 
to be rather large, but seating capacity is roomy, and the ease with 
n the oar can be oontrolled should be a great point in ita 
avour. — 
An électrically-driven invalid'u carriage, or bath chair, is to be 
seen on the stand of Mrssra. CARTERS. (J. & A. CARTER), LTD., the 
dominating feature of which is its ease of control; the motto 
that it goca by itself" is no great exaggeration, and incidentally 


under the new licensing regulations the carriage is subject only to 
the nominal registration fee of 5s. per annum. The driving 
energy, derived from a storage battery of acoumulators placed 
under the well-padded seat, is supplied to a motor placed above 
the dual front wheels, which are fitted with diminutive pneumatic 
tires. The controller merely consists of a lever to be worked 
backwards or forwards according to the speed required, giving 
four speeds forward and reverse, the top speed reaching five miles 
per hour. The single control lever also operates the reverse switch, 
and in addition, when pulled right : back, applies the 
wheel brakes. A 20-mile radius is claimed to be given on a 
single full charge of the battery, and the carriage will 
climb any reasonable gradient. The standard model is built 
with a miniature Victoria body comfortably upholetered, the 
foot board being low to the ground for easy acoeas, The carriage 
is supplied complete with motor, battery, resistanoe, controller, 
fuse, main switch, voltmeter and switch, eharging board and 
resistance lamps, but a hood and apron, front and rear electric 
lamps, and an auxiliary brake, which is generally recommended, 
may be fitted if desired. 

A car which is exciting much attention is the "Crown- 
Magnetic” which has recently made its appearance in this 
country, coming from the U.S.A. where it aroused keen interest. 
Two complete cara, a 37-H.P. six-cylinder, and an 18-H.P. four- 
cylinder model, one of which we, understand, has been purchased 
by His Grace the Duke of Westminster, are exhibited by the OWEN 
MAGNETIC TRANSMISSION SYNDICATE, LTD. They have no gear 
boxes and no clutches; are fitted with Zenith carburetters, 
Berlin magneto ignition, and combined electric lighting and 
engire-starting seta, and have an 11-ft. 10-in. wheel-base, 5-ft. 
track, and a 24-ft. turning radius. It is claimed that the speed 
can be regulated to a degree hitherto unattainable, and the 
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FId. 1.—ORowN MAGNETIC TRANSMISSION. 


Stationary Field Coils 


engine and magnetic tranamission, which is the feature of the car, 
are combined in a complete unit, fig. 1, which operates in perfect 
harmony without vibration. - ' S. t 

The engine cylinders have a 4.in. (102 mm.) bore; 5'5-in. 
(140 mm) stroke; 414 cb. in, piston displacement; and 38 H.P. 
(R.A.C.) rating. The cylinders are cast in two blocks of three each, 
the overhead valves being carried on a single detachable head which 
fits to both sections. The valves are operated by rocker arms and 
push-rods entirely enclosed by cover-plates. A pump, positively 
driven by spiral gears from the cam-shaft, supplies oil under & 
25 lb. pressure for lubrication and a centrifuga! pump, positively 
driven from the same shaft as the magneto, takes care of the 
water-cooling system. The steering gear is of the worm and 
worm-wheeltype; all control levers are stationary, and do not 
turn with the steering wheel. The 12-oell lighting .and starting 
Willard battery is carried in a pressed-steel orad'e with a metal 
cover, is accessible for flushing and readily removable without dis- 
turbing adjacent parte. The lighting equipment consiste of two 
headlights and two dimmer lights, carried in the front lamp 
equipment, and a tail light and instrument-board light. All the 
lamps are 24-28 volt, and are fitted with non-glare lenses. 

Turning now to the accessories side of the exhibition, out of the 
total of 240 firms some 80 have on view devices of an electrical 
nature, which chiefly consist of such articles as lighting 
dynamos, engine starters, accumulators, dry batteries, magnetos, 
spark plugs, lampe, horns, wire and cable, switchboards, and 
instruments, &c. 

Other apparatus shown in this section includes battery-charging 
boards and the B.T.H. " Tungar" charger for the same purpose. 
This device is being publicly exhibited for the first time in this 
country, and its principal feature, as shown in our description on 
p. 382 of our September 17th issue, is a thermionic valve. Magnetic 
ehucks, electric drills, grinders, and other small machine tools are 
also to be seen, as are also moulded insulating material and tapes, 
brass and aluminium armoured flexible electric cable, electro- 
plating apparatus, electric dictographs for communication between 
the pastengers and driver of a car, and many other devices, some 
of which have been improved since last exhibited. In conclusion, 
it was noticed at the time of our visit that a number of exhibitors 
were making use of Heatrae electric radiators for heating pur- 
poses on their stands. 


p 


Emergency Orders Revoked.—The state of emer- 
gency,” as contemplated by Clause 1 of the Coal (Emergency) 
Order, 1920, having oeaaed to exist, the Seoretary of Mines gave 
notice that as from November ith, the terms and provisions of the 
gas, coal, lighting, heating and power emergency orders ceased to have 
effect. It was provided that that not ioe should not affect or prejudico 
anything done or suffered, proccedings taken or liability incurred, 
under the orders, —42/e Limes, 

E 


618 


THE ELECTRICAL REVIEW. [Vol 87. No. 2343, Novum 13, 1990, 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


Lighting Covered Lawn Tennis Courts. 


The satisfactory illumination of covered lawn tennis courts 
has dris presented & difficult problem; it is, therefore, 
thought that an account of an attempt which has been made 
to solve it will be of interest. The system under review is 
that recently installed in the covered courts of Queen's Club 
at West Kensington. 

There are two courts side by side, each approximately 40 ft. 
wide by 120 ft. long. the height of each building from the 
floor to the tiebeams being about 20 ft. The floor and walls 
are all finished dead black, so that the white balls may be 
readily distinguished, and in view of the bad reflecting 
properties of the black surfaces, direct lighting was decided 
upon. 

It was found impossible to hang the lamps directly over- 
head because balls are frequently skied amongst the 
girders. After various experiments, the choice fell upon 500- 


Fig. 1.—Qogen’s CLUB TENNIS Court LIGHTING. 


watt Osram gasfilled lamps mounted in G. E. C. Angle type 
steel reflector fittings, No. F. I. 155, five of which are mounted 
18 ft. high along the sides of each court. The arrangement 
is shown in fig. 1, and a feature of the installation is the 
uniformity of the illumination, the maximum value being 
3.4, and the minimum 3 foot-candles. 

The installation was planned by the Illuminating Engineer- 
ing Department of the General Electric Co., Ltd., of 67, Queen 
Victoria Street, E.C. 4, in co-operation with Mr. Rose, the 
Queen's Club electrician. We are indebted to Mr. E. B. Noel, 
secretary of Queen's Club, for his permission to publish the 
photograph and description of the lighting arrangement. 


An Electric Bench Grinder. 


We have received from the WiLSox-WoLr ENGINEERING Co., 
Lro., Bradford, particulars of a new design of bench 


Fie. 2. Economie '" ELkcrTRIC Bency GRINDER. 


grinder, which is known as the '' Economie ° (fig. 2). and 
is a very compact piece of apparatus, the equipment being 
built into the body. The motor is for p.c., and is compound 


wound and dustproof, developing à H.P. at 3,200 R. p. M. The 
construction. of the motor is very robust, enabling the 
machine to stand heavy overloads and rough treatment. 
The equipment includes starting switch, terminals for con- 
nection to mains, a totally enclosing cover, a 6 in. by § in. 
wheel on a removable mounting. and a universal med rest. 
The grinder has rubber pads fitted under the base, and 
does not need bolting down. It is, therefore, portable, and 
it runs quietly, and is well balanced. The motor is usually 
wound either for 100/110 or 200/250 volts, but other ratings 
can be supplied. 


The Utility °” Current Limiter. 


A simple form of current limiter, suitable for both D. c. and 
A.C. circuits, has been introduced by Messrs. ELECTRICAL 
UmiLITIES, Lrp., of 1-3, Shelgate Road, London, S.W. 11, who 
have applied for a patent. It consists of a vertical tube partly 
filled with mercury, in which an iron core floats; the mercury 
normally closes the supply circuit through a contact-piece in- 
serted through the side of the tube, as shown in figs. 3 and 4. 


— 


T aiaa 
m.m 
5 2 „ 


— — — 


Fic. 4.—SECTION OF 
CURRENT LIMITER. 


Fic. 3.—'' UTILITY ”’ 
CURRENT LIMITER 
WITHOUT COVER. 


The current passes through a coil round the upper portion of 
the tube, and if the normal current is exceeded, the core is 
attracted into the coil and rises, causing the level of the mer- 
cury to fall and breaking the circuit. This allows the core to 
fall again, and thus & pumping action is set up, causing the 
lamps to blink until those in excess of the proper number are 
switched off. The position of the tube can be adjusted by 
means of lock-nuts, for the purpose of calibration, over a 
range of 2 to 1. The instrument is enclosed in an iron case, 
which can be sealed. A small condenser connected across the 
break eliminates spurking. It is claimed that this device is 
simple and reliable, sensitive, ready for use without adjust- 
ment, free from deleterious sparking, and not liable to de- 
rangement. It is made for any current up to 2 amperes. 


An Automobile Battery Indicator. 


The Electrical Review of Chicago gives some details of an 
instrument placed on the market by the BATTERY APPLIANCE 
CORPORATION, of New York. The function of this device is 
to give due warning when an automobile battery is fully 
charged or when the electrolyte level drops below a safe point. 
The device employs three auxiliary electrodes which project 
into the cells through the ordinary caps so that the bottom of 
each electrode is just above the top of the plates. Connections 
are taken from the electrodes to an instrument on the dash- 
board and from thence to the generator. The dashboard 
instrument is essentially a combination of three electro- 
magnets which operate three indicators. Overcharging is 
prevented, and full charge indicated by means of a thermo 
stat placed in the middle electrode. The action of this 
thermostat, it is stated, automatically alters the generator 
adjustment to reduce the charge when the temperature of 
the buttery reaches 110 deg. F. The other electrodes dip into 
the electrolyte to make contact, and when the liquid falls in 
level the contact is broken, and this affects the dashboard 
instrument which indicates "low." With this device in- 
stalled, it is claimed that the dangers due to loose, broken, or 
corroded connections or to high voltage resulting from over- 
charging are entirely eliminated. l 25 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the ee Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Thury System for Ships’ Auxiliaries. 


At the risk of incurring the derision of your readers, on 
the ground that I have " discovered " something already 
well known and obvious to everyone but myself, I write to 
inquire if any of them have heard of the application of the 
Thury system to ships’ auxiliaries. It has occurred to me 
that the Thury system would show up to the best advantage 


in the supply of a load system mainly composed of series 


motors which are frequently started and stopped, as all 
rheostatic losses would be avoided. I imagine that the 
winches, &c., could be controlled merely by moving the 
brushes. 

In Diesel-engined vessels the scheme would be specially 
useful. The winches and capstans, &c., and possibly the 
steering, could be supplied from a Thury generator, and all 
lighting and such power loads as run continuously for long 
periods, could be run from an ordinary A.C. or D.c. generator, 
possibly coupled to the same prime mover. The rheostatic 
losses would appear to be worth eliminating from the fact 
that vessels are, I believe, built with the steam winches piped 
back to a common condenser. I also read recently of a large 
Cunard liner, built or building, on which all the winches 
were driven electrically by constant-speed motors through 
variable pumps and bydraulic transmission. 

The difficultv of insulation would only occur on very large 
vessels, as I imagine that about five winches would suffice 
for a fair-sized one, and if each were designed for 100 v. on 
full load, then a maximum pressure of only 500 v. would be 
required. 

I don't know if the governing gear on the generators would 
work sufficiently rapidly, and I confess that I have been 
unable to obtain much information on the Thurv svstem. 

If there be any flaws in the project, T should be grateful 
to any reader who '' tenderly " corrected me. 


^. November 9nd, 1990. 


Kilowatt. 


Electric Welding. 


In reply to Mr. H. Bevan Swift's letter of the 11th ult., re 
technical details of the welding generator mentioned in my 
letter of the 4th ult.. to give them in a letter would take up 
too much space; if Mr. H. Bevan Swift is interested as a pur- 
chaser, I shall be pleased to show him, or any other interested 
purchaser, one of these sets at work, if he or they will com- 
 municate with me through the Editors of this journal. 


Jos. W. Beswick. 
Rugby, November 9nd, 1990. 


Concerning a Review. 


There is a small point in Dr. Kapp's review of my little 
hook on Continuous Current Machines," published in your 
issue of October 29th. 1920. to which T should like to draw 
attention. At the end of the review, Dr. Kapp says: “ We 
cannot, however, agree with him in the statement that. 
having worked ont the brush contact resistance loss, we need 
not trouble about the effect of the brush friction loss. In 
. his case he finds the former to be 1,400 watts, the latter he 
does not work out, bnt on doing so it will he found to be 
something between 400 and 500 watts. Possibly Dr. 
Kapp was led to make this remark from a statement of mine 
on p. 50: but if he turns to p. 59. he will find the brush friction 
loss worked out from a formula based on the coefficient of 
friction, the specific pressure, the total brush surface, and the 
neripheral speed. The loss is found to be 425 watts, and has 
been rounded off to 500 watts. 

S. P. Smith. 


South Kensington. 
November 9nd, 19%. 


—— —— — — 


. Power Factor from the Business Man's Point of View. 


I have read Mr. Turnhull's third article published in vour 
Issue of the 99th ult., hut it does seem to me that the discus- 
sion has been side-tracked from Mr. Turnbull's original object. 
Which. to use his own words, waa '' to put into the hands of 
the sales department a weapon by which the man who is 
negotiating the price of energy could persuade the consumer 
fo pay extra for enerev used at low P.F.” I have throughout 
in mv criticisms carefullv kept to the main issue, as, althouch 
the discussion on what '* wattless ” reallv is mav interest the 
correspondents, T fee! that the majoritv of vour readers would 
more interested in something less elementarv and more 
practical. 7 
Mr. Turnbull suggested the use of certain analogies with 
regard to which T have already exnressed mv views (perhaps 
rather forciblv), and T must sav that my views still remain 
unaltered, Why T object to the banking analogy is. first, that 
lt is quite Inapplicable as a good analogy, and, secondly, that 


no one but a fool indulges in the transactions suggested by 
Mr. Turnbull, viz., to draw out from the bank £130 and 
immediately pay back £30; if Mr. Turnbull were to quote 
this to a hard-headed business man, the result, I am afraid, 
would be very disastrous. 

I cannot but feel, after reading the articles, that Mr. 
Turnbull does not speak from actual experience in dealing 
with consumers on this subject, and in support of this view 
may I ask him how he would explain the following simple 
and everyday problem to a consumer, which is one I have 
had to contend with on several occasions: — 

A consumer is charged on a K.V.A. demand basis, and takes, 
say, 1,000 K. v. A., of which 700 kw. is true power and £00 
K.V.A. wattless. The object of visiting the consumer is to 
induce him to install a static condenser to improve the power 
factor from 70 per cent. to unity (I take unity as a matter 
of convenience only, as generally it is inadvisable to go above 
95 per cent.). 

According to Mr. Turnbull, without & condenser, in this 
example, wattless amounting to 300 K. v. A. surges to and fro 
between the generating plant and the consumer's plant, or, as 
he would put it, actual power the equivalent of 300 K. v. A. 
is first generated by the alternator and then returned by 
the motors to the alternator. Supposing for the moment we 
accept this theory to explain power factor to the hard-headed 
business man, and follow it up with the numerous analogies 
quoted by Mr. Turnbull; then how will he explain to the 
consumer the function of, say, a static condenser connected 
to the mains at the consumer’s premises between the motor 
load and the supply company’s generating plant (i.e., on the 
supply mains)? With such a static condenser connected, 
to raise the power factor of the consumer's load to unity, it 
follows that whereas on the motor side of the condenser the 
total load is still 1,000 k. v. A., on the supply or generator 
side of the condenser the load is 700 kw. only. The surging 
back and forth between the generator and motors of the 
309 K. v. A. wattless has suddenly ceased, due to the inter- 
position of a static condenser. Now, if Mr. Turnbull’s ex- 
planation is correct, how is he going to explain to the consumer 
the dispersal of the 300 K. v. A. wattless which, in his analogies 
and elsewhere, he deems the equivalent of energy? It is 
certainly impossible to claim that the condenser disperses 
this in heat, as the temperature rise of a static condenser 1s 
about 90 per cent. only, the rise being due to hysteresis losses 
only, and the static condenser certainly does not rotate. 

I think Mr. Turnbull would be very hard put to follow up 
his arguments, analogies, and deductions referred to in his 
articles to explain this problem, as it must be very obvious 
that the " wattless energy which he presumes to surge 
to and fro between the alternator and the generator can no 
longer exist, and, further, it 18 evident that the generator 
is quite unalfected by the 300 K. v. A. of wattless on the motors, 
and caliniy continues to generate 700 Kw. only of true energy. 

Tf Mr. Turnbull will draw a small vector diagram repre- 
senting the conditions referred to in this example, he will 
see that the wattless component of the load which lags 90 
degrees behind the E.-M. F. is exactly neutralised by the wattless 
leading component created by the static condenser, which is 
equal in value, but which leads the E.M.F. by 90 degrees; 
therefore these two components being equal and opposed 
neutralise one another. As I mentioned in my first criticism, 
I think: Mr. Turnbuil 18 hopelessly confused between power 
and apparent power; one requires steam or equivalent, the 
other does not. 

Mu criticisms to date have been, I am afraid, severe, and 
almost wholly destructive, but to remedy this I will try shortly 
to write a brief article embodving constructive criticism and 
giving my views on the subject generally, which I hope you 
will consider may be of some practical value to your readers. 


E. W. Dorey. 
Enfield. 


November 8th, 1920. 


Subject to Mr. Turnbull’s reply, this correspondence must 
now close.—Eps. Erec. REv.] 


Electricity Supply Without Statutory Powers. 


I am the engineer to the Grammar School, and we 
wish to supply electricity for lighting, &c., to the town in 
which we are situated. No other electric supply exists in the 
district; the only other source of light for public use is that 
of the local gas company, which does not contemplate supply- 
ing electricity. Are we legally entitled to supply any 
customers who may ask for such supply? | i 
J. W. S. 


November 6th, 1920. 


Ves. Provided that no person, authority or company has 
obtained statutory powers to supply electricity in your dis- 
trict, vou are entitled to supply it to anvone who wants it. 
You need not obtain the permission of the local authoritv 
unless vou wish to use underground cables, for which purpose 
leave to break up the road surface is necessary. If you use 
overhead conductors, vou will have to obtain wayleaves from 
landowners and tenants whose land you cross, but the local 
authority has no voice in the matter unless it happens to own 
the fee simple“ of a roadway crossed by your cables (rarely 
the case). 


= vo Wu 


~ 


“tion, im t 


"This would be of some assistance, 
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C Pho- Rléctrieity (Supply) Act; 1919, has modified the posi- 
that if you intend to install additional generating 
ant vou must now obtain the eonsent of the Electricity 
ners to your scheme, and must comply with their 
requirements, which will not be onerous.: You must also 
comply" with the regulations of the Ministry of Transport 
(formerly of the Board of Trade) if you use overhead wires, 
ane with those of the Postmaster-General. ys. Exxo Rav. ] 


| ls ` Electrically. Hardened Taps.. 
We have 8880 with great interest the note in your last issue 


giving ‘the results of some life tests on taps made in America 


and heated respectively in a gas and an electric furnace. 

We note that the electrically heated taps show an increase 
of life of from 25 to 50 per cent. This would be very largely 
due to the reduction of decarbonisation, which. is most easily 
effected in an' electric furnace. 

We note that the electric furnace was fitted with a pyro- 
meter and recorder for operation on the Hump " method. 
but inasmuch as the 
'" Hump " method only indicates the decalescence of the steel, 
and fails to indicate the completion of the transformation, 
which occurs at a temperature 15 to 30 degrees higher, it 
cannot be considered as more than a warning as to when the 
steel is ne the completion of its change. 

The complete change is shown by the steel becoming 
entirely, non-magnetic, and had an efficient and sensitive 
magrnetic indicator been fitted, we should have been surprised 
indeed if more uniform and a still greater average life had not 
been obtained with electric heating. It is surprising how few 
people realise that the decalescence transformation and the 
vil steels, change transformation are separate and distinct for 

steels 
Automatic and Electric Furnaces, Ltd. 


„ E. P. BARFIELD, 


= . Managing Director. 
London, November 8th, 1920 


Cost of Living in India. 


In reply to the letter in your issue of November bth, by 
" M.EE.E;,'^ a man. whose salary in this country is £600 


yearly should! double this figure in rupees monthly, if pro- 


ceeding to any of the- larger towns in India. For instance, 
the equivalent in India to 4600 per annum at home would 


he about -rupees 1,200: per mensem, unless: quarters were 
provided, in “which case the ty should be at least rupees 


13 er 


,000: per “mensem. a. 
In the case of & senior -€—— ‘the wife's passage Should 


be paid, and allowances made for: children’s passage, by his 


hte Wimself. 


employers. - ME 
It is not usual to allow expenses for · outfit, but one month's 


salary is usually paid in advance, before sailing. 


A man should have no qualms about ‘taking his wife to 


Bombay: with him, for he could live quite as cheaply in a 


boarding house or hotel as ne could do were he keeping. an 
: ` 73 
17 e UL. ru 


Agreements vary a good deal, and questions of illness are 
invariably covered in the clauses, 

The question of clubs, &c., need not be considered > until 
one arrives in the country and makes friends. 

"Each case needs considering individually, for conditione in 
different parts of India vary greatly. = 

I should be pleased to advise" your doeceipaa dent if you 
would put him into communication with me: t n 


TN E BE eee 
„ November 8th, 1920. — | 


so .. „ 7. D í — us MEE B? „ gs $ Clie * 
LEA ll. 
ELECTRICIAN’ S: COMPENSATION Cun, P 


SHERIFF MACDIARMID Airdrie, on Saturday P an im- 

portant decision relating to an apprentice electrician; S- com- 
pensation claim. 

5 employed with the Baton Colliery Oo., Li. “was 

the earthing wire round the gate-end box, when he 

oak dirt in the box. He was attempting to remove the 

dirt when current was switched on, and ‘his hands were 


The Sheriff held that in attempting to remove thee: -dirt 
pursuer was obviously taking a very great risk, more especi- 
ally as he had no control over the current at. the time, and 
knew that the time duriug which it would be off ‘was not 
a fixed but a variable time, and that the taking off. and 
putting on thereof might be practically instantaneous. He 
found that thé accident did not arise out of the employment, 


Hi 
x DA NL 


severely burned by contact with the live wire. 


and dismissed the c laim. 


. a 


G.P.O. v. A. H. Hastie. 


.AT the City of London Court, on October 28th, Assistant 


Judge Jackson heard a case in which the Postmaster- General 


claimed £2 4s. expenses from: Arthur Hepburn Hastie, for 


- 


denied this... A: witness. from the General on 


removing a telephone from a house in Adelphi Terrace to 
another in Ennismore Gardens. 

It appeared that Mr. Hastie, on changing. his: residence, 
gave orders for the removal of an instrument ahd under- 
took to pay £2 14s., the standard charge for such removal. 
The Postmaster-Generad ref ised to comply with this order, 
and: instead put in a, news installation, and claimed that he 
was entitled to make. a. charge of £4- for a new. ep Don. 
although only £2 14s. was. actually claimed. patie 
ce tai 
that although only £2. Hs.. was. claimed, it, had been the 
invariable practice. since, 1915, to make an applicant for a 
telephone. pay £4 hefoare,-be, was allowed to have, a telephone 
at. all, but he could not say whether there was ahy authority 
for this now permanent charge. 

Assistant Judge JACKSON held: that the: Postmáster-General 
had failed to carry out Mr. Hastie's orders. and dismissed the 
action, with costs on the higher scale on the ground that the 
matter was one of publié interest — The Times. 
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Bankrupt. Presse VNPT application for Arte 
was made to Registrar Hope at the London Bankruptcy 
Court: on November 3rd by E. D. Hawker and A. S. Finch 
(British Accessories Co.), late of 119, Pentonville Road, N. 
The Registrar suspended the discharge of the debtor Hawker 
for two years and a half, and the debtor Finch for two years 


: on the grounds contained in the Official Receiver's. report. 


Henry TURNER, electrician, 31, St. Paul's Road, Southsea, 
Hants.— The public examination of this debtor was held on 
November Ist, at the Court House, St. Thomas's Street, Ports- 
mouth. According to his statement of affairs the liabilities 
amount to £94. Debtor commenced business in April. 1920, 


with, £26 received as gratuity on discharge from the army. 


His disabilit 
- and also 210 


had failed on two previous occasions, viz., 
November, 
discharge from either set of proceedings. 


pension of 158. a week went into the business, 
received from the Ministry of Munitions for an 
electrical invention. He attributes his position to losses on 
contracts in consequence of the increase in the cost of mate- 
rials between the time of the acceptance of tenders and the 
completion of the work. The examination was closed. 

T. McCLELLAND DR BINGHAM, engineer, 3, Longridge Road, 
Earl's Court, S. W.— This debtor came up for public examina- 
tion on November 6th at the London Bankruptcy Gourt before 
Mr. Registrar Hope. The liabilities were returned at £1,529 
and assets, consisting of svstems of wireless telegraphy and 
of locating submarines, value not stated. Questioned by Mr. 
W. P.: Bowyer, Official Receiver, the debtor stated that he 
in July, 1894, and 
1906, respectively, and he had not applied for a 
From the date 
of his second failure until the outbreak of war he had been 


engaged in experimenting and perfecting his own systems of 


wireless tele 
the stvle o 


aphy. Witness carried on his operations under 
the“ De Bingham Wirelesa Telegraph Co.,“ 


acquire ‘his inventions. 
1 y him, nor had any part of the before-mentioned 


font 


contractor, Station Street, Mansfield, 


l tingham. 


9 T,“ 3 ` 


with. the aid ot, mon bip: 'obtaine dby bim, simounting: in “all 
to upwards of £ 


from persons to whom’ he gave under- 
takings either. D transfer, or cause, to be allotted‘ to them, 
shares in a company or, companies „proposed to be formed to 
No. company, however, was ever 


utributions been returned. In 1918 he adopted the style of 

De, Bingham Submarine Syndicate. and for, its purpose 
he obtained sums ‘amoun nog to about £1,245 from several 
persons (all but one being ladies). At the rising of the Court 
the hearing was adjourned for a fortnight. 

W. H. S. WARD, electrical engineer, 56, 
d iu order November 3rd. 

H. J. Monson, radiographer, 26, Manchester Street, W 
Receiving order made, November 3rd on, creditors’ petition. 
First meeting, November 18th. Public examination, January 
2lst, 1921, both at Carey Street, W. C. 

J. O. THoMsoN, electrician, lately electrical engineer and 
Notts. First meeting, 
November 17th at Official Receiver's Office, Nottingham. 
Public examination, December 2nd, at ius pour fonge, Not- 


* *» ypa 
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High Street; Acton, 
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o Company Liquidations, - — RIGLITE MANUFACTURING 
electrical engineers, &c., 18, Cowleaze Road, Kings- 
non -Thames. The creditors interested herein were called to- 
gether recently at the offices of Messrs. J. F. Legg, 11, Queen 
Victoria Street, E.C. The shareholders of the company had 
previously passed the ‘usual resolution in favour of volun- 
tary liquidation, and appointed Mr. Legg as the liquidator. 


The statement of affairs presented showed liabilities amount- 


ing to £3,296, of which £760 was due to trade creditors and 
£1,033 was owing to the directors of the company- for unpaid 


salarieá and interest accrued. .In addition, there were three 
unsecured cash creditors whose claims aggregated £502, while 
de piis to the extent of £1,000 had been created. There 
were also fully secured creditors for £41, the securities. held 
being valued at £67. The assets were estimated to realise 
£1,532, from which had to be deducted 4207, .préferential 
clauns, leaving net assets of £1,395.' The statement also 
showed that there was a liability on the part of the company 
of £2,000 in respect of an electric light invention: Against 
that liability it was stated that there was £2,000 due for the 
issue of 2,000 shares in the company. The latter was re- 
gistered in. March of the present year with à nominal capital 
of £5,000, divided into shares of the face value of £1 each. 
In all 4,700 shares had been issued, and practically all were 
allotted for cash. The present position had been brought 
about through the falling off in trade, and it wàs pointed out 
that since. its inception the company had paid no fees or 
remuneration to the directors. Mr. Legg further stated that 
in addition to being the liquidator of the company he had 
also been appointed to act as receiver for the debenture, 
holders. A suggestion was made that an independent liqui- 
dator should be appointed, but this was not agreed to, and 
after a short discussion it was decided to confirm the voluntary 
liquidation of the company with Mr. Legg as liquidator. 

EASTERN ENGINEERING &. SuppLy Co., Lrp.— Winding up 
voluntarily. Liquidator Mr. A. Hartley, 70a, Basinghall 
Street, E.C., to whom particulars of claims should be sent 
by November 22nd. Meeting of creditors November 15th, at 
9, Ironmonger Lane, E.C. TN 

British ELECTRICAL ACCESSORIES, LTb.—Meeting of members 
called for December 15th at High Street, Skipton, to hear 
e cunt of the winding-up from the liquidator, Mr. W. A. 
udge. 

ELECTRO-CHEMICAL DEVELOPMENTS, Ltp.—Winding up volun- 
tarly. Liquidator: Mr. E. A. Ashcroft, 65, London Wall. 
E.O., who is authorised to carry into effect the agreements 
made with the Magnesium Metal Co., Ltd., and the Mag- 
nesium Chloride Co., Ltd. | - 


Dissolutions of Partnership.—W. E. WEEKES & Co., 
electrical and telephone engineers.—Messrs. W. E. Weekes and 
C. H. Clarke have dissolved partnership. Mr. Clarke will attend to 
debts and continue the business. | | | 

HAMSON & TAYLER, mechanical and electrical engineers and 
mofor-car propriebers, Hanham . Road, Kingswood, Bristol.—Mr. 
H. P. Hamson and Mr. S. A. Tayler have dissolved partnership. 
Mr, S. A. Tayler will attend to debts and continue the business in 


a. * 


his own name, 


Trade Andouncements.— 2 Exectric LAMP AND 
SuPPLIES Co., LTD., Standen Road, Southfields, announoes that the 
company has been formed to carry on the sale of "Z" vacuum 
and gasfilled lamps and electrical appliances, including “ Electro- 
luz suction cleaners, on similar lines to that hitherto carried on 
by the "Z" Electric Lamp Manufacturing Co., Ltd. (in liquida- 
tion), and by arrangement with the liquidator it will be trading 
from November Ist from the factory at Southfields until the 
London offices and showrooms, 73, Newman Street, W. 1, are ready 
for occupation. Arrangements have been made with the liquidator 


for the company to act as sole selling agents for the sale of the 


old company’s finished lamps and accessories, and the sale of these 
stocks will be immediately taken in hand. 

THE ARMATUBE REPAIRING AND SUPPLY Co., LTD , electrical and 
mechanieal engineers, announces that larger premises have been 
secured, and that the new address will be Hafod Electrical Works, 
Pipe House Wharf, Swansea, to which all future work and corres- 
pondence should be sent. The telephone number and telegraphic 
address will remain the same. : | 

Mrssas. LAWRENCE REYNOLDS & Oo., Colonial Chambers, 13, 
Orutohed Friars, E.C. 3, inform us that they bave secured the sole 
selling rights for fire bars and mica elements from Messrs. The 
Automatic and Electric Furna»es, Ltd., Gray's Inn Road, W.C. 


Catalogues aud Lists —MEssRs. Jones & PORDES, 
8, Crawford Passage, London, E.C. 1.—Particulars of the Elba" 
portable b211 set for private houses, offices, &c. 

THE RECORD ENGINEERING Co., LTD., Tutbury, Barton-on- 
Trent.—Leefi + giving test records of the Silent Record " petrol, 
paraffin, or gas engine. 

Massas. ELvOTRICAL ConpuiTs, LTD, Birch Street, Walsall.— 
Two illustrated and priced lists (October 10th, 1920), dealing with 
lighting switches, lampholders, plug sockets, watertight fittings, 
and switches, &o., also fuseboards, wire, cable, stocks and dies, &. 

Messrs ELECTRIC Fires, Lro., King Street, Norwich.—Illus- 
trated and priced catalogue, dealing with electric radiators of 
Various siz38 and types. | | 

` Messrs. Popz’s ELECTRIC Lamp Co, LTD. Elasta House, 5, 
Arthur Street, New Oxford Street, W.C. 2.— A folder dealing with 
"Elasta " drawn-wire electric lamps. Priced. 

THE Parsons Motor Co, LTD., Town Quay Works, South- 
amptoi.—A well-illustrated dsscriptive list (63 pp.) of marine and 
stationary oil engines. Each type is fully priced and all accessories 
are listed. ' 

THE GeNeRaL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
EC. 4.—Illustratel and priced booklet, No. H 2,38), 32 pp., which 
opens with sume notes on electric cooking in general, and on 

Magnet domestic appliances in particular. Many of the heating 
and cooking devices illustrated will make seaspnable gifts, and ell 
appeal from the point of view of general usefulness. Also leaflet 
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No. H 2,979, illustrated and priced, dealing with a selection of 
hot-plates and grids especially suitable for hotels and restaufants. 
Messrs. H. W. SuLLIvAN, Winchester House, E.C. 2.—lIllus- 
trated and priced booklet, List W 2, 47 pp., dealing with all manner 
of instruments and component parts of apparatus for the reception 
of wireless telegraphy. n^. Miis 
THE ARORA Co., Loughborough, Leicestershire.—Ilustrated’ and 
priced booklet, 16 pp., dealing with heating and cooking apperatus, 
and including new types of cooking oven and radiators, The new 
prices carry a trade discount of 25 per cent., as recommended by 


the B.E.A.M.A. During the last six months the company has 


completed a new up-to-date factory. 

MssBs. BRITISH INSULATED & HELSBY CABLES, LTD., Prescot, 
Lancashire.— Leaflet comprising a list of the firm's manufactures, 
and giving the names and addresses of its agents and branch offices 
throughout the world. T JEN NE. 

THE STANTON IRONWORKS CO., LTp., near Nottingham.—Monthl 
stock list of cast-iron pipes. | xu 

THE EDIson Swan ELECTRIC Co., LTD., Ponders End, Middlesex. 
Illustrated booklet, 15 pp., dealing with Ediswan-Acme 
accumulators suitable for motor-car lighting as well as ordinary 
purposes. 2 32 i y 

Book Notices.— The Mining Electrical Engineer.” 
Vol. I, No. 1. October, 1920. (36 pp.) 1s. net monthly.—This is 
the first appearance of the Journal of the Association of Mining 
Electrical Engineers, which, as many of our readers will remember, 
was formed as the outcome of correapondence in the columns of 
the ELECTRICAL REVIEW about 11 years ago. Under the editorial 
direction of Mr, E. Dinsdale Phillips, the journal bas made an 
excellent debut, containing as it does a number of practical 
articles dealing with the important part played by electricity in 
modern mining. These articles inolude Small Pipe-Ventilated 
Motors," by Mr. W. de M. Landon; A New Eleotrically - Driven 
Winding Equipment at Kilton Collieries” (illustrated); and 
" Electrio Signalling in Collieries (illustrated). Several pages are 
devoted to & record of the proceedings of the various branches of 
the Association, and a section, " Manufacturers’ Specialities,” 
illustrates switohgear, haulage gear, motors, &c. 

Technical Paper No. 168 of the Bureau of Standards, '" Colour 
and Spectral Composition of Certain High-Intensity Searchlight 
Aros.“ Quantitative data are given on the colour and spectral dis- 
tribution of energy of some modern searchlight arcs, together with 
spectroscopic analyses of the carbons, and methods of measurement 
are described. Anyone interested can obtain a copy by addreasing 
a request to the Bureau of Standards, Department of Commerce, 
Washington, U.S. A. „ Bae . P | 

"Slide Rules, and how to use Them." By Thos. Jackson. 
Pp. 30; figs. 16. London: Chapman & Hall, Ltd. Price 1s. 6d. 
net.—A useful little publication dealing with the general prin- 
ciples of, and the manner of using, the Gravet rale, four types 


of log-log, and six different special slide-rules, and the Boucher 


watch form of calculator. 
“ Electrolytio Medication (Ionisation).“ Rochester, N. X.: 
Ritter Dental Manufacturing Co. (Inc.). Pp. 71;-figs.:8.—An 
interesting little treatise presented to the dental profession not as 
a text - book, but as a concise explanation of the theory, technique, 
and clinical applications of electrolytic medication, electro- 
aterilisation, ionic medication, or ionisation as the subject is 
variously termed, a therapeutic agent which is proving very suo- 
cessful in dentistry and medicine. It is a comparatively new 
method of treatment in which drugs are introduced into the sub- 
cutaneous parts of the body by means of an electric current. 
Messrs. Benn Brothers, Ltd., announce that with the New Year 
they will publish " The Transport World: The Journal of the Road 
Carrying Industry," a new weekly for all interested in motor road 
transport. A Freight Exchange Section will provide each week.an 
immediate index of freight ready for delivery, and offers of trans- 
port in vehicles running to and from all parta of the country. . The 
regular use of these columns by producers and carriers should 
remove the chief hindrance to trade expansion by utilising th 
enormous Return Empty " mileage which is now lost. 
‘ Science Abstracts,” (A and B). Vol. XXIII. Part 9. Sep- 
tember 30th, 1920, London: E. & F. N. Spon, Ltd. Prioe 2s. 6d. 


esch. 

"Industrial Gases.” Vol. I, No. 5 (34 pp.). Price 1s., t free. 
The September issue of this journal contains illustrated articles 
on The Effect of Aluminium in Cast-iron Welding Rods,“ 
„Oxygen and Nitrogen Production in Germany, &c. 

“ Metropolitan- Vickers Gazette,’ No. 91, contains a detailed 
description of a large blast-furnace charger, the continuation of the 
articles on feed heating and porcelain, and a note on current- 


limiting reactors. 


Electrical Supplies in South Africa.—The South Africa 
Mining and Engineering Journal for Octob»r 16th says electrical 
materials still continue to arrive, and full stocks are now held in all 
lines. Although the tendency of prices at Home is to rise, no 
alterations in values have taken place locally. Stocks from the 
Continent come much lower than from Britain or America, not- 
withstanding the inoreased cost of raw materials borne by Oon- 
tinental manufacturers, as their labour troubles are not affecting 
them to anything like the same extent as they are making them- 
selves felt in Britain and America, As an instance of this, English 
shades are ruling at from 48. 6d. to 5s. 6d., as against 28. 9d. for 
the Continental article. The latter may not be able to compete as 
regards finish with the British article, but contractors who have to 
out things fine have no alternative but to take the cheaper article, 
and the publio is not too altruistic when its pocket is affected, 
Business continues fairly good in town and along the reef, 
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Lead Report.—Messrs. James Forster & Co., in their 
lead market report, dated November 6th, say: Closing prices 
last week were £36 58. for October to £35 15s. for January, 
against £35 158. for November to £35 28. 6d. tor February at 
yesterday's close. The week has been again marked by 
scarcity of prompt lead, but forward positions have shown 
weakness through '" bear " selling. ‘len shillings per ton for 
prompt over November shipment has been trecly paid, and 
at the close yesterday there were buyers for October shipment 
at £36 5s. with no sellers. (Ibe Sth is the last day for de- 
clardtion against the previous month's contracts.) The selling 
on the Metal Exchange has been chiefly for next year, the 
lowest prices accepted being £34 178. 6d. for March, 435 for 
February, and £35 5s. for January. 

Messrs. G. Cawson & Co. say : Stocks were drawn upon last 
month by nearly 4,000 tons, and the quantity available is 
now much reduced, the bulk of which is held off the market. 
It is just possible that the shortage in November may be 
quite as severe as in October. Forward lead has been pressed 
for sale speculatively, and some low prices have been accepted 


Slemens-Schuckert Steel Works.— The latest scheme in 
Germany is the proposed establishinent of a community of 
interests in some form or other between the Siemens & Halske 
Co. and the Siemens-Schuckert Co. on the one hand, and the 
Deutsch-Luxemburg-Gelsenkirchen Mining and lron and Steel 
Works on the other, through the pooling company formed by 
these two companies under the title of the Rhine-Elbe-Union. 
The moving spirit in the matter is Herr Hugo Stinnes, who 
desires to secure definite and permanent markets for the pro- 
duction of the two companies; while the electrical firms wish 
to ensure the delivery of steel sheets, wire and other steel pro- 
ducts on favourable terms without having to consult the 
market. After the observations made at the recent meeting 
of the A.E.G. concerning the attitude of the steel makers, it 
is scarcely surprising that the Siemens group is taking the 
initiative in the matter of securing independence of the maxi- 
mum prices fixed by the Federation of the Steel Industry. 
The latter is certainly able to dictate the prices to be charged 
as between makers and customers, but with the formation of 
a community of interests between steel makers and electrical 
firms, the deliveries by the former to the latter would assume 
the form of one department of an undertaking supplying pro- 
ducts to another in the same undertaking, and would thus 
escape the control of the Federation. It is understood that 
there is no question of the Siemens group intending to relin- 
quish its independence. Yet at the back of this scheme and 
the many others now under consideration there lies the threat 
of nationalisation, which it is hoped to avert or at all eventa to 
render so difficult of accomplishment as not to be worth pro- 
ceeding with under the rapidly changing circumstances in Ger- 
many. 


International Exhibition at Lima, Peru.— Land in the 
business district of Lima haa been set aside by the Government for 
the site of the International Industrial Exhibition, and & building 
for the Peruvian Centenary Celebration, which will be held next 
year. A contract uas been awarded for the construction of the 
buildings, and work will commence immediately; it is expected 
that it will be completed by next May. American Government 


representatives at Lima have already taken tentative options on 


10,000 aq. ft. of floor space.— Heuter's Trade Service (Lima). 


Shipping, Engineering and Machiuery Exhibition, 1921. 
—This exhibition will be held at Olympia, from September 7th to 
September 28th, 1921. Priority is to be given to British exhibitors, 
especially those showing machinery in motion, &o. 


The Cost of the Coal Strike. — In the House of 
Commons on November 8th, in reply to Sir James Cory, Mr. 
Bridgeman (for the Department of Minea) stated that the loss in 
coal output through the coal strike was estimated at from 
13,000.000 to 14,002,000 tons, and the loss in wages to the miners 
at £14,000,000 to £15,000,000. It would appear probable that 
consequent on the strike the total increase in the number of un- 
employed (apart from thoae employed at the coal mines) could not 
have been much less than 350,000.— Financial Times. 


Wages in the Engineering Iadustry.—The negotiations 
on the claims of the Amalgamated Engineering Union for an 
increase of 6d. an hour have been proceeding smoothly with the 
employers. The Union has stated its case, and the employers 
will, it is expeoted, give their considered reply at & conference 
arranged for November 17th.— Zirmingham Post. 


Concert. —The annual concert of the Halifax Cor- 
poration Tram ways and Electricity Employés' Society was held last 
week, at the Victoria Hall, and was a decided success. The 
proceeds are in aid of local charities and of the employés’ benevolent 
fund. The Tramways Glee Party rendered good service. 


Employment in Lead Processes Bill, —The Women and 
Young Persons (Employment in Lead Processes) Bill passed through 
Committee of the House of Commons on Friday last week without 
amendment, and was read a third time. 


Minimum Wages Bill.—In the Honse of Commons on 
Monday last, Mr. Lloyd George stated that it would be impossible 
this session to proceed with the Minimum Wages Bill. It was the 
intention of the Government to proceed with it next session. 
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Forthcoming Exhibitions.— The following exhibitions 
are being organieed :— i 

CardiffF.—January 26th—February 5th, 1921.— Health and 
Hom: Exhibition (see ELECTRICAL REVIEW. October 22nd), 

London.—February 10th—26th, 1921.—‘‘ Efficiency " Exhibition 
at Olympia (ELECTRICAL REVIEW, June 25th). 

London.—June 3rd—17th, 1921.— Rubber Trades, at Royal 
Agricultural Hall (ELECTRICAL REVIEW, April 9th). 

London, Glasgow, and Birmingham,—February 21st—March 
4th, 1921. — British Industries Fair (ELECTRICAL REVIEW, 
August 13th, September 24th, Octobei 8th). 

London, —1923. — British Empire Exhibition. (ELECTRICAL 
Review, May 14th, June 11th, September 24th, November 5th). 

London.—Jan. bth—6th, 1921.—Physical Society's Exhibition. 
(ELECTRICAL REVIEW, November 5th). 

London.—Septembor 7th—28th, 1921.—Shipping, Engineering, 
and Machinery Exhibition, at Olympia. (ELECTRICAL REVIEW, 
November 12th). 

London.—November 29th—December 4th.—Advertising Exhibi- 
tion at the White City. 

London.—Cycle and Motor-Cycle Show at Olympia, November 
29th— December 4th. 

Manchester. —Toy and Fancy Goods, January 3rd-l4th, 1921. 

Brussels,—Commercial Fair (International), April 4th-20th, 1921. 

British Dominions. — 1921. — Dominions Touring Exhibition 
(South Africa, New Zealand, Australia, and Canada).— (ELECTRICAL 
Review, March 26th, August 6th). 

Lima, — 1921, — International Industrial Exhibition. (BLEc- 
TRICAL REVIEW, November 12th). 

(shent.—April 16th —June 14th, 1921.—International Exhibition 
of Architecture, Building, and Kindred Industries. (ELEOTBICAL 
REVIEW, September 24th). 

Peking. — 1921, — International Exhibition. — (ELECTRICAL 
REVIEW, September 10th). 

South Africa.—Chemical, Metallurgical and Mining Exhibition 
in Johannesburg, from Wednesday, March 9th to 16th, 1921, 
inclusive. 

Iceland. World's Fair, June, 1921. 


The Institate of Cost and Works Accountants.— 
Arrangements have been made to hold the examination, in con- 
nection with this Institute. on December 6th and 7th, in London, 
Manchester, Birmingham, Glasgow and Sheffield. Forms of appli- 
cation and further particulars may be obtained from the Seoretary. 


Copper and Lead Prices.—Messrs. F. SMITH & Co. 
report November 9th, copper (electrolytic) bars, £102, £3 increase ; 
ditto sheets, no change; ditto wire rods, £118, £3 increase : ditto 
H.C. wire, }d., 1d., 1d. increase. 

Messrs, JAMES & SHAKESPEARE report November 9th, copper 
bars (best selected), sheet and rod, £152, £3 increase; English pig 
lead, £37, 5s. decrease on last week's prioes. 


Anti-Dumplag.— The President of the Board of Trade 
recently stated that the Government intended to introduce legi» 
lation with a view to the prevention of dumping as early a 
possible. The subject of Merchandise Marke will also receive 


attention. It does not appear probable, however, that any effective 
stepa will be taken before next year. 


Polish Cable Company.—The Deutsche Zeitung, learns 
thet a cab'e company. the Kabel Polski, has been formed st 
Bromberg, with a capital of 20 million marks. The technical 
direction of the conoern has been placed in the handaof the former 
vice-director of the Deutsche Kabelwerke at Berlin. The object of 
the company is to render Poland independent of the German cable 
subvention.— Reuter's Trade Serrice (Berlin). 


Foreign Samples Exhibition.—The Foreign Samples 
Exhibition of the Department of Overseas Trade will be opened in 
the Old Bailey on November 23rd by Mr. Kellaway. There are 
160,000 samples of goods manufactured abroad in competition 
with British industries. 


Swedish Import Doties on Electrical Goods.— The 
Swedish E ectric Industries Association has addressed a petition to 
the Government urging an immediate increase in the Customs 
duties levied on imports of articles manufactured by foreign 
electrical industriea,— Reuter’s Trade Service (Stockholm). 


; D 

Inter-works  Football.—Messrs. Dick, Kerr & Co? 
team, Preston, has been drawn to play Coventry Ordnance Works 
in the semi-final tie for the Sir Chas. Ellis Cup—an inter-works 
competition in connection with the English Electric Co. 
year's winners were Dick Kerr's, who are meeting the Coventry 
Eleven on November 13th. 


Swedish Glow Lamps. — The A.B. Skandinaviska 
Glodlampfabrik and the A.B. Elektraverk, of Stockholm, have 
made representations to the Government asking for the restoration 
of that measure of Customs production which existed before the 
war, but which has been destroyed through the depreciation of 
foreign currency, which facilitates foreign competition in Sweden. 
If the import duties are not increased in proportion to the ded 
in money values, the companies state that they will be compel! 
wholly to cease production. Substantial restrictions in working 
have already taken place, a number of workers have been dis- 
charged, and the remainder are working chiefly for stock. 


Russian Lamp Orders.— The representative 1” pem 
of the Soviet Government is reported to have teen author! j 
the commissariat for foreign trade to purchase in Germany 
1 300,000 Osram lamps, and 250, 000 other types. 
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Trade with Guatemala.—H.M. Minister, Guatemala, 
states, in a recent letter to the Department of Overseas Trade, that 
conditions are about to be vory favourable for British trade, pro- 
vided that Britieh merchants and manufacturers are alive to their 
opportunities. The new Government is reported to be strong, 
energetic and businesslike, and it is considered that a very 
promising future is now opening for the Republic in question. 
There is a great demand for English machinery and for all kinds of 
tools. Catalogues should be addressed to Sr. Ministro de S. M. 
Britanica, Ciudad de Guatemala, Republica de Guatemala. 


British Industries Fair (Birmingham).—The following 
electrical firms had taken space up to November 2nd: Messers. 
Berry's Electrico, Ltd., Edison Swan Electric Co., Ebonestos Manu- 
facturing Co., Etna Lighting and Hesting Co., Donovan & Co., 
Edgar A. J. Hooper, Ltd., Improved Solidite Co., Ltd., Ironclad 
Switchgear Manufacturing Oo., Ltd., C. H. Parsons, Ltd., Premier 
Electric Heaters, Ltd., Sutcliffe (of Crumpeall), Ltd., Semaphore 
Manufacturing Co., Townshends, Ltd., J. H. Tucker & Co., Ltd., 
Watertight Fittings, Ltd., William Sanders & Co., Mark Webber, 
Ltd., Electrical Conduits, Ltd., F. & C. Osler, Ltd., Siemens Bros. 
and Co., Ltd., Wm. McGeoch & Co., Ltd., Simplex Conduits, Ltd. 


A Trade Black-List.—The question whether a trade 
association can legally insert in a "stop list" the name of a firm 
alleged to have transgreeeed some regulation of the association, is 
the subject of an action now being heard by the Court of Appeal. 
It is said to be one of the most important caʻes that have arisen in 
recent years in connection with the methods of protection adopted 
by combinations of manufacturers. . 


Peacefui Penetration.—A correspondent ihas sent us a 
letter which is being circulated to power station engineers by a 
Swedish firm—a branch of the A. K. G.—and offers ampere-hour 
meters at low prices from stock in Stockholm, as well as from 
our stock in Berlin, meters provided with English nameplates.” 
Delivery within two weeks is offered. 


Canadian Trade.—Canadian importe from the United 
Kingdom during the 12 months ended on September 30th amounted 
in value to $138,288,000 (about £28,800,000 at par) more than in 
the preceding year, while exports to the United Kingdom were 
$174,000,000 (436,200,000) leas.— Zhe Times. 


Lyons Fair.—It is reported that 900 exhibitors took 
part in the Lyons Autumn Fair, a smaller number than on previous 
occasions. Buyers also were less numerous. 


Strike in Germany.—A strike of 300 electricians and 
draughtamen has caused the closing of the Borsig works at Tegel, 
throwing 5,000 men out of work. It is said to be due to political 
motives, to prevent the dispatch of electrical plant worth 
600,000 marks to Hungary, on the ground that that country is 
supporting Poland against Russia. 


Electric Light Switching Examinations.—Messrs. A. P. 
LUNDBERG & Sons have sent us the report of their examiner, 
Mr. W. H. Bray, A.M.I.E.E., on the seventeenth examination, the 
results of which appear in our advertisement pages to-day. The 
numbers of successes and failures are about equal, the standard 
being maintained at a high value. One examinee has eqnelied a 
previous record by securing first place in the three grades of 
successive examinations. We shall refer to the subject at greater 
length in a later issue. 


Trade with Canada.—Mr. F. W. Field, H.M. Trade 
Commissioner at Toronto, who has recently arrived in thie country, 
is at present at the Department of Overseas Trade interviewing 
firms in London who are desirous of obtaining information as to 
the possibilities of extending their trade in Canada. London firme 
who are desirous of consulting him should communicate with the 
D. O. T., 35, Old Queen Street, S.W. 1. He will subsequently v'eit 
some of the leading industrial centres. 


For Sale.—Messrs.: E. MITCHELL & Sons will sell by 
auction on November 29th and the following days at the Duchy of 
Cornwall Mines, Hingston Down, Gunneslake Cletters, and Kit 
Hill United, Cornwail, the whole of the mining machinery, 
plant, &o., including electric generators, dynamos, accumulators, &c. 
For full particulars, see our advertisement pages to-day. 


New Magneto.—Bulletin No. 206 of the British 
Chamber of Commerce Paris (Ino.) states that the Chamber has 
received information regarding an -improved and simplified 
magneto, and will be pleased to place interested members in com- 
munication with the makers. 


LIGHTING AND POWER NOTES. 


Birmingham.—CoaL SHorTaGE.—The Electric Supply 
Committee issued, during the week-end, an appeal to the public to 
exercise the utmost economy in theuse of electricity. Quantities of 
coal have had to be drawn from atock since the beginning of the 
strike, and it is necessary that these withdrawals should be replaced 


before the winter loads have to be met. If the coal deliveries 
expected were made, consumers were to be given their full supplies 
from Tuesday. If the coal did not arrive, the small reserve stock 
would be used up and the risk involved would be taken. 


Bradford. — DEVELOPMENTS. — On the occasion of a 
visit to the Corporation electricity works, last week, by the Brad- 
ford Textile Society, Mr. Thos. Roles, city electrical engineer, gave 
an address on the history, achievements, and prospects of the 
undertaking. The occasion was particularly interesting in that the 
President of the Society (Mr. Wilfrid Turner) is also chairman of 
the Electricity Committee ; but, unfortunately, he was unable to 
attend. Mr. Roles bore witness to the enthusiastic support of the 
chairman and members of the Committee ever sinoe Bradford had 
such & body, and remarked that in 1883, within a year of the 
Electric Lighting Act being passed, Bradford had a provisional 
order for municipal supply, and the works were opened in 1889. 
Mr. Roles mentioned that much of the original plant was still 
running. In recent years there had been great developmenta, 
especially in heating and cooking ; there were hundreds of electric 
fires in use in the city, and cooking apparatus was in increasing 
demand ; the cooking for the men at the works had been done by 
electricity for 10 years past. The demand for eleotricity for power 
inthetextile industry had grown greatly. and already 100,000 spindles 
and some 4,000 looms were electrically driven. Several new sheds 
now being erected were to have eleotric power. The demand of 
the textile trade was equal to 8,610 kw. Of the $1,315,000 capital 
expended on the undertaking in its 31 years’ history, £659,000 
had been paid off. Developments about to be made would bring 
the capital expenditure up to £2,000,000 ; the income last year 
was £329,000, and it was expected to reach £400,000 this year. There 
were 6,429 consumers, 1,000 having been added during the past year. 
A new boiler house was to be built, at a cost of £300,000, to be 
completed in 12 months. The four water-tube marine-type boilers 
would have a steaming capacity equivalent to that of 35 Lancashire 
boilers. A new 12,000-Kw. generator had just been installed, and 
another to be provided would bring the capacity up to 50,000 Kw. 
The works had originally been designed for 5,000 Kw. Such plant 
would probably meet all Bradford's demand for five or six years. 
Beyond that it was very doubtful whether Bradford would be 
allowed by the Commissioners to build a new Station, and the 


. probability was that the city would draw its- further suppliss from 


the super-station for the Aire and Calder district. Probably that 
super-station would be commenced during the next two years. He 
did not suppose one such super-station would eventually be 
sufficient for the ares, and other stations would have to be 

from time to time. At these stations the individual generating sets 
would probably be of 25,000 to 30,000-Kw. capacity, as compared 
with Bradford's present largest set of from 12,000 to 15,000 Kw. 


Cheriton (Kent).—STREET LismTrING.— The Urban 
District Council is to have converted from gas to electricity 27 
public lamps on the cable route. 


Church Stretton. — STREET LIGHTING. — The Urban 
District Council has made arrangements with the Church Stretton 
Electric Supply Oo. to light extra lamps by electricity during the 
three seasons 1920 —1923, at a charge of £5 103. per lamp. 


Darlington. — WonR&ING Costs. — The Town Council 
Electricity Committee, on November 4th, recommended that the 
manager should be allowed a bonus of 5 per cent. on any reduction 
in the working costs effected below those which obtain in other 
municipal supply undertakings. 

Price INCREASE.—Dealing with a recommendation that the 
charge for electricity should now be 44d. per unit, this being an 
increase of jd. per unit, Sir Charles Stormer said the Com- 
mittee had thought it would be able to finish the year without 
increasing the cost, but it had been unable to do so. Before 
the war the charge was 34d. There were only two places supplying 
electricity at leas than 4jd., and they were Middlesbrough and 
Burnley. Middlesbrough had a pre-war contract with the Power 
Co. to supply electricity at 4d., a contract made when Darlington 
was only charging 34d., and when that contract expired it would 
have to face a very large increase, for the same company was 
supplying Newcastle at 54d. per unit, and it was hardly conceivable 
that Middlesbrough would not have to pay the same. The report 
was adopted. * 8 


Dublin.—SuPPLY Resrrictions.—The continued coal 
shortage is causing the Corporation Electricity Supply Committee 
a good deal of anxiety just now. Mr. L. Raul. chairman of the 
committee, has issued a letter in which he says that. notwith- 
standing the coal strike settlement, the shortage will be felt for 
many months. The active co-operation of electricity consumers is 
immediately essential in order to enable the department to avoid a 
stoppage. At present rates of consumption the supply will last 
only two weeks, if no fresh supplies are received meantime. The 
hours during which special economy is necessary are from 4 to 6 
o'clock in the afternoon. Between these hours electricity users 
should adopt the following suggeetions . —" Power users to take off 
all machines possible between the hours of 4 pm. to 6 p.m. 
Lighting consumers to cut off all display lighting of every kind 
between these hours. and to reduce all ordinary lighting between 
4 and 6 p.m. by at least 50 per cent. All radiators and other 
apparatus to be kept off between the hours specified,” 

Should the military Curfew Order, now in operation from 12 
midnight to 3 a.m., be extended, as expected in some quartera, 80 
as to operate from 10 p.m. to 3 am., public electric lighting will 
be further curtailed, all lights being extinguished at 10 p.m., under 
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the Oorporation regulation, which provides that absolute darkness 
should reign during curfew, or, in other words, that no facilities 
should be given to the military patrolling the streets, or engaged 
in raida for arms, &c. 


 Dungiven (Co. Londonderry). —Fire.—The electric 
generating station erected by Mr. A. Temple, J.P., some 10 years 
ago, has been destroyed by fire: 


Continental.— GERMANT.— In consequence of a sudden 
of hands at the municipal electrical stations, Berlin 
was on November 7th without tramcars and for the most 
pert without artificial light. The deprivation of light was 
acutely felt in some hospitals, where it was found impossible 
to perform urgent operations. Work on the Underground 
Railway was endangered by the stoppage of electrical pumps, 
and the rising water is said to threaten houses in the 
neighbourhood with collapse. Most of the newspapers failed to 
appear. As the intervention of technical emergency volunteers 
always causes bad blood among the workmen, this body was not 
called in until the evening was well advanced, and as the fires 
were out and the boilers cold its activity was not of much avail. 
Later it was agreed by the men to keep going most of the vital 
services, such as those which supply the hospitals, public buildings, 
and street lighting. The strike concerns wages, and ie caused by 
the precipitate rejection by one small group of the arbitration 
award affecting all classes of municipal workmen. 

The strike on November 6th extended to the tramways, which, 
owing to the lack of electricity, hai to cease running. According 
to the Berliner Tageblatt, the tramway workers came out in 
sympathy with the electrical strikers, who are also said to have 
approached the railwaymen with a view to inlucing the latter to 
join them.— Reuter’: Trade Serrice (Berlin). 


Giffnock. — LiaguriNa  ScHuEME.— The Clyde Valley 
Electrio Power Co. is to introduce electric lighting into Giffnock, 
an important suburb of Glasgow. 


Kelghley.— Loan.—The Town Council last week decided 
to make further application for power to borrow £30,000 for the 
requirements at the electricity works. A sum of £9,000 relates to 
excess expenditure ; £1,000 on converting plant ; £800 on a water- 
tube boiler ; £7,200 on boiler-house equipment ; and the remaining 
£21,000 is estimated expenditure, during the next two years, on 
pew mains (£10,000), meters on hire (£3,000), services (£5,000), 
and sub-station equipment (£3,0€0). 


Kirkburton, — Etectricity ScHgME. — The District 
Council, last week, agreed to support an application by Huddersfield 
Corporation for power to supply electricity for light and power in 


the Kirkburton district, subject to the Corporation paying the costs 


and on the assurance that the mains would be laid within 12 to 
18 months after consent had been given. 


Lincoln.—ExTEN8ION8.—On November 4th, the Town 
Clerk announced the rec3ipt of the sanction of the Electricity 
Commissioners to the borrowing of £11,260 for new electrical 
generating plant, foundations, &o., the loan to ba repayable in 10 
years, and £1,500 for switchgear, repayable in 20 years. 


London.—BERMONDSEY.—At a recent meeting of the 
Borough Council, Alderman H. R. Trott advocated the reduction of 
overtime work in municipal offices. He referred to the electricity 
department in which the normal week consisted of 47 hours. One 
man received in a recent week a wage of £5 58. Id., and £10 188. 4d. 
overtime ; two men whose wages were 85 Os. 8d. each, received 
£10 0s. 3d. and £8 198. 6d. extra respectively ; four fitters’ mates, 
whose wages were £4 8s. 4d. each, had as overtime pay £9 8s. 7d. 
in two cases, £9 4s. 6d. in another, and £8 38. 11d. in the fourth 
case. 


Lurgag.—N&w Sration.—The Urban Council has 
adopted a recommendation that the new generating station in con- 
nection with the public electric lighting scheme should be placed 
in the gasworks yard, the manager of the gasworks, Mr. J. A. 
Tallintine, to be paid 2} per cent. on the engineering work, based 
on the capital expenditure, 


Marsden. — EXPERT Apvice. — The Urban District 
Council bas asked Mr. J. E. Schofield, electrical engineer, of 
Bradford, to fully inveatigate and report to the Council upon the 
scheme of Councillor G. H. Whiteley, for electric lightin r. A 
further interview is to be arranged with the Electrical Distribution 
of Yorkshire, Ltd, relative to ita proposal to include Maraden in 
the area for which it desires toobtain powers to supply electricity. 


Mersey and West Lancashire Electricity District.— 
Asking that it be allowed until March 31at next to prepare and 
put forward an electricity scheme, the Birkenhead Corporation has 
written to the Electricity Com missionera objecting to the inclusion 
of Birkenhead in the proposed area to be called the Mersey 
and West Lancashire Electricity District. (See p. 106 of our 
July 23rd issue.) 


Mitcham.— Housrsa ScuEgME.— The Urban District 
Council has asked the Ministry of Health to grant permission for 
electric light to be installed in the Western Road houses, iu 
preference to gas, The estimate for electricity is £2,637 128. with 
overhead cables, and £850 more if the cables are underground, and 
that for gas £2,352 168, plus £52 108. if coppers are heated 
by gas, 


Nelson. — BREAKDOWN.— A serious mishap, involving 
considerable damage, ocourred at the electricity works last week. 
One of the large generators, whioh it was intended to replace at a 
later date, completely collapsed owing to the breaking of & crank- 
shaft. It is stated that the damage is irreparable. Owing to the 
timely help of the Colne and Burnley electricity departments, there 
was no stoppage of the tramway system, bat the supply of elec- 
tricity for lighting and power purposes was suspended for twc 
hours. Arrangements have now been made for Colne and Burnley 
Corporations to supply odd to Nelson i) for ità 
tram way service. ` . E ET 

Newport (Mon.),—Y EAR's WORKING. —The total revenue 
of the electricity department for the year ended March last 
was £100,001, compared with £80,083 for 1918-19, Working expenses 


amounted to £66, 491, as against. £51,696 last year, leaving a gross 


profit of £33, 510 (£25, 387). Interest, sinking fund, £a., charges 
absorbed £24. 699 (222,318), making the final result a net profit of 
£8,811, more than double the previous period's figure 3, 069, . 


Rathmines (Dubiin).—Burk SurPLy.—The Lighting 
Committee's report states that the Dablin (Electric) Tramways Co. 
is unable to assist in the extension of the electrical plant. Dublin 
Corporation could give a small supply from the Fleet Street 
station, but if more were required, it would be necessary to go to 
the Pigeon House station, which would bə very oostly. The 
Committee's recommendation was that the engineer be asked to 
advise on obtaining a supply in bulk. 

PRICE INCREASE.—The Urban District Council has given 
notice that the charge for energy for heating and domestio 
purposes will be increased to 44d. per unit, as from the eommence- 
ment of the March qnarter, 1912. | 


Skipton.—BuLk  SuPPLY.— In connection with the 
inquiry from the District Council whether Keighley Corporation 
would supply Skipton with electricity, it is stated that possibly 
some of the industrial villages between the two towns would take 
a supply under such a scheme, The Electricity Commissioners, it 
appears, suggested that Skipton Council should apply to the 
Yorkshire Electric: Power Co. for energy, but the Council seems 
rather to favour getting & supply from Keighley. 


Stockton-on-Tees. — LOAN SANCTION. — The Town 
Council, on November 2nd, reported that a communication’ had 
been received from the Electricity Commissioners giving permission 
to borrow £33,647 in respect of the electricity works. Tne Cor- 
poration asked for £61,750, and the Commissioners pointed out 
that whilst they had allowed 80 per cent. of the estimated amount 
required, they would be prepared to consider further. requirements 
when the actual expenditure had been ascertained. 


Torquay.—NEw STATION.—After hearing a report from 


its consulting engineer (Mr. C. H. Wordingham), the Town Council 
on Tuesday accepted the recommendation of the Electricity Gom- 
mittee to erect a power station at Newton Abbot as being the most 
suitable and economical site for the purpose. The possibility of 
the Great Western Railway electrifying its branch lines at Newton 
Abbot was mentioned. Mr. Wordingham regarded it as unfair on 
the part of the Electricity Commissioners, and contrary to their 
avowed policy, to call upon Torquay to bear the whole of the costs 
of the erection of the station. He would endeavour to secure 
information as to the motives of the Commissioners in making the 
proposal. It was estimated that a station to supply Torquay alone 
would cost £150,000, and that to make the necessary. prevision, 
would involve a 3s. rate. A comfortable way out of the financial 
difficulty was suggested in the advance uf loans by the Commis- 

sionera for short periods, and finding a syndicate to build a station 
and sell the electricity produced. 


Turton.—LoAN.—Not having received — from the 
Commissioners to an application for leave to extend the existing 
electricity works, the clerk of Turton District Council arranged 
an interview with Mr. Page, and the case was fully discussed and 
provisional sanction was given. Formal sanction has ainoe been 
received to borrowing £17,000 for 26 years. 


Warrington, — POSITION oF UNDERTAKING. — Within 
the next three or four years, said the chairman of the Electrioity 
Committee, at a recent meeting of the Town Council. Warrington 
would have to decide the important question whether it would 
put down transformers for the purpose of reducing energy 
obbained from Liverpool or some other central p'ace to a voltage 
suitable to the requirements of the district, or whether Warrington 
would be considered of sufficient importance to become a link in 
the chain of electrical generation. He hoped that Warrington 
would fall into line with other towns and cities, and realise the 
ideal of the better utilisation of waste heat, together with low 
temperature carbonisation plant so as to accomplish generation 
with such economy that every house might be supplied with elec- 
tricity. Tne Electricity and Tramways Committee has decided to 
defer the question of obtaining loans for sub-stations, transformers 
and services, a8 well as the report on tenders for turbo-alternators. 

ELETRIC MOTOR RENTS.—The Town Council has been discussing 
& proposal to increase the rent of electric motors hired from the 
Corporation, as at the present time, according to one member, it 
paid manufacturers to hire from the Corporation rather than buy 
motors of their own. The life of the motors, which cost from £20 
to £30, was only ten or a dozen years. In reply, it was said that 
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th Jods! électrical uüdertaking ad coming to the atäge that if 


théré was a Idas then the public had to meet it. The hiring 


charges had been revised, but if higher charges were wanted that 


could be seen to. Several undertakings had been deferred for the 
time being, owing to the difficulty of getting money. l 
Watford. — Loan Sanotion. — The Urban District 
Council -has received sanction to a loan’ of. £18,420: for mains, 
services, switchgear, transformers, and meters. 


Whitefield. —Sitreer. Licutine—The Lancashire Elec- 
tric Power Co. has given notice to the Urban District Council of ita 


intention to terminate on June 30th next the contract for street 
lighting. The Council is to consider the question in March. 
gU tek ub uf gon i l ' Ug 
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TRAMWAY AND RAILWAY NOTES. 


Anstralla.—MeELBOURNE.—The trials of new electric 
trains on the Williamstown line in August were not wholly 
successful, acoording to the Melbourne Age. It was proposed 
ts run them: in accordance with the standing steam loco- 


motive schedules. The first two trains completed the journey 


stiocessfally, but the third caused a breakdown. The middle 
pktitograph caught up in the trolley wires, tearing them away for 
a distance of about 200 ft. It is thought that the entangling of 


heightened by a strong wind. 
- Cost or RAILWAY ELECTRIFICATION.—Speaking in the House 


of Assembly, the Treasurer of Victoria, Mr. MacPherson, said he 


had received from the Victorian Railways Commissioners a oom- 
munication which showed that the cost of the suburban raflway 
eléétrification schemé would exceed the original estimate of 
£1,106,000 by £2,000,000. The scheme was approved in 1912. 
Tbe. expenditure up fo.August 31st, 1920, was £3,589,000, and the 

proximate oost of completing contract commitments would be 
£1,610.000.." This made the probable cost of the scheme when com- 
plete £5,200,000, or broadly £2,000,000 more than was estimated in 


1912, Tbe additional expenditure due to war conditions, the Com- 


missioners put down at £1,000,000, and the additional Custom 
dutjes, not contemplated when the original estimate was made, 
£260,000. The preference to British and Australian manu- 
facturers, consequent upon the cancellation of American contracts, 
cost £100,000, and additional works, not provided for in the 
original scheme and plans, and “only rendered possible by the 
advance in engineering science,” accounted for £550,000. Other 
works and minor adjustments acoopnted for £202,00).— Heuter's 
Trade, Service (Melbourne). ZEE | is an 
pelfast,—TRawwav Los3e3.—At a recent meeting’ of 
the Tramways Sub-Committee, Councillor Turner presiding, Mr. 
J.S. D. Moffett, general manager, submitted hist raffic revenue account 
for the five months ending August 21st, This showed that, after all 
charges had been allowed for, there was a deficit of £9,924 for that 
1205 The surplus for the corresponding period last year wai 
£20,513. In April, May, and Jane the outlook was promising. 
Falling of took place with the outbreak of the Jabour troubles 
and the introduction.of the Curfew Order. A Sub-Committee was 
appointed to go into the finance of the undertaking, make a report, 
and submit a supplementary estimate. for the coming six months. 
Ia the meantime the Ministry of Transport is to be askel for 
permission to increase the minimum fare, which at present. is Id. 


~ Bolton.— WAGES.—AÀ mass meeting of tramway eniployés 

has protested against the alleged delay of wage applications, 
which it was stated are put off from time to time, They state that 
they have received increases of 125 per cent, whilst the cost of 
living has gone up 170 per cent. The question was deferred until 
the National Industrial Council meets on November 12th. 


*Bradford.—-New  RarnLLESS CAR. -A trial trip was 
run, on November 3rd, with an entirely new type of railless car. 
The. car has baen designed and built at the Thornbury works of 
the Corporation tramway department, The two new features are 
a covered top deck, a»commodating 26 passengers, whilst the 
lower.saloon holds 25, and adaptability to the ordinary permanent- 
Way running, as well as the usual manner of running on the 
railleas routes. Bradford tramway department prides itself on 
being a pioneer in railless traction, and its existing service of 
this kind is very successful. Mr. R. H. Wilkinson, the general 
manager, like his predecessor Mr. C. J. Spencer, who was Bradford's 
original tramway manager, has a great deal of confidence in the 
future of this mode of transport, and his confidence is strengthened 
now by the cheapness of eatablishment of new services as compared 
with that of ordinary tramway constructiop. Bradford has had 
Tailless services on -certain routes for eight or nine years. The 
provision of a safe and comfortable covered upper deck is made 
possible by a wheel-base of 7 ft. ; the sides of the car, especially the 
top portion, taper inwarda, so that there is no danger of top-heaviness 
or of trouble in turning sharp curves.on the road, The seating 
for 51 passengers compares with 60 on the rail cars and 29 on tle 
existing railless cars. The vehicle is rubber-tired, and the se: ts 
are efficiently sprung. In running on the permanent way of rail 
tramways the negative trolley is disconnected and fastened down, 
and contact is made with the rails by fixing to the front of the car 
an iron shoe which fits the curved part of the rail and is connected 
by a short rod to the steering axle. The car is thereby steere 


the pantograph was due to the excessive rolling of the train 


the service,  — T ME A " x un 
Buenos Alres;.—STRIKE.— The personnel of the Rosarid 

tramways has just. declared & strike in order te ‘obtain an 
increase of wages. The company replies that it will be negésaty 
to raisé the fares in order to meet the workmen's demands. Thie 
latter, however, have approached the municipality, requesting that 
the traffic should ‘be placed under its supervision for a month: fn 
order to demonstrate that the company's profits will permit: thd 
solicited increase without prejudice to the shareholders’ interests.“ 
Financial Times. MELLE S, n 

‘ I m oe NS ir og A e "MEET 

Chile. — Rarnwar ELECTRIFICATION; — According“ 
advices from Santiago, tenders for the electrification of the first vpn 
ofthe Chilean State Railways have been invited by the Chilean’ 
Government; The zone comprises the line from Valparwimo td 
Santiago, and the tenders, which are of two classes, will be opetied ott 
March 31st; 1921. The firat class tenders is from those proposing tó 
furnish the electric power; the second, those proposing to furnish 
rolling stock and equipment.— Reuter's Trade Service (Washington). 


Continental.—SwepEn.—S me time ago the Adaiinis- 
tration of the Swedish State Railways appointed à Commission’ to 
examine and report on the types of electric locomotives proposed 
for use in connection with the conversion to'eleotrió traction of the 
railway between Gothenborg and Stockholm. Four differént Kinds 
of locomotives had been suggested. The first was for shunting 
purposes, with a speed of 18°6 miles per hour’; the seoond was 5 
goods train locomotive with a hauling capacity of 900 tons and E 
speed of 372 miles ;-the third a passenger engine for a Idad of 860 
tons and a speed of 49'6 miles; and the fourth an express looo. 
motive for 500 tons and a rate of 62 miles per hour. The Com- 
mission has now presented its report, based upon a consideration of 
all the circumstances, including the experience gained on thé 
electric railway between Gallivara and the Norwegian frontier; 
Having regard to the desirability of the electrical equipment for 
all the locomotives being of a uniform type, the Commission decided 
on the adoption of an A.c. motor of 400 fl. P., at a speed of 830 
R P.M. It is suggested that the shunting type should be provided 

with such a motor, the goods and passenger locomotives be equipped, 
with two motors, and the express locomotive with four motors. 
The Hydro-Eleotric Department has asked the Gofernwmént to 
include estimates for 51,050,000 kronor in the Budget for 192] for 

the extension of hydro-electric works, some of which are intended: 
for use in connection with the supply of power to the Stockholm: 
Gothenborg Railway: and the Railway Administration hav asked" 
for a vote of 26,000,000 kronor for 1922, ih additiorí-to the 

23,000,000 kronor already sanctioned for 1921, for the execution ot 
works for the conversion of the same railway. E $^. 


Lancaster. — INQUrRY. — On November 2nd, Major. 
Mount, R.E., conducted an inquiry into the circumstances attending 
a recent tram way accident, when a car on the Bowerham reste gat. 
out of control and crashed into palisading at the Pointer Junction 
The driver stated that his magnetic brake failed to act and the 
sanding gear was out of order. Just prior to the accident, he had- 
pulled up at the Board of Trade stop, and the speed of the ar 
never exceeded six miles an hour. He suggested that the sanding 
gear had been choked by tickets inserted through crevices in tlie 
seat by passengers. It was said that there had been laxity in 
initialling the car repairs book, but the tramway engineer said t hat’ 
he never allowed a car out unless it was in good running order. 
Witness also stated that the driver had not applied his hand brake, 
but tried instead a last resort," which would look both wheels 
immediately. Mr. Hartridge, representing an insurance comp inhy, 
thought that the rheostat under the platform had probably been. 
fractured by a flying stone. In his opinion, careful application . of 
the hand-brake would have stopped the car. The Inspector said. 
that instructions to drivers contained a clause ordering the 
reduction of speed on a gradient to four miles per hour, The. 
Inspector's report will be promulgated in due course, Pel. E 


ie n i dub 


« 


Leeds, — ACCIDENT. — On the Wharfedale railless car 
route of the Corporation tramway department, on Saturday night, 
October 30th, the rear axle broke on the last oar from Gviseley to 
Otley. Another car was brought from the Guiseley depót to take 
the passengers forward, but just as it was rounding the. broken. car, 
a motor car from Otley collided with it, with the result that the. 
front portions of both the railless car and the motor car were 
badly smashed and put out of action. The passengers had to walk 
home, and the road was not cleared until 3 o'clock on Sunday 
morning. The railless car services had not been too numerong 
for some time past, and these accidents left only one car to main- 
tain the three-cornered service between Guiseley and Otley, and 
Guiseley and Burley, for some days. ered 
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Liverpool.—Goops Servicr.—A report on the con- 


veyance of goods by tramoar is to be considered by the Tramways 
Committee at its November meeting. 


London.— OVERHEAD EqUIPMENT.—The London County 
Council has agreed to the overhead electrical equipment in ocon- 
neotion with the reconstruction of the tramways in Burdett Road, 
Grove Road, &c., and the construction of the proposed new tram- 
way in Well Street being provided and installed by Messrs. Clough, 
Smith & Co., Ltd., as an extra upon their present contract for 
similar work, at a total cost not exceeding £16,500. 

FARES.—The Tramway Charges Advisory Committee was to sit 
on Tuesday last to inquire into the increased fares which have 
been in operation on the London County Council's system since 
September last. The Council was to ask for sanction for the 
present fares to remain in force until February. 1923. 

OUTER CIRCULAR RAILWAY.—/Ae Times recently devoted some 
space to & proposal made by Mr. Alexander Ross, a past-president 
of the Institution of Civil Engineers, to relieve the congestion of 
traffic in the Metropolis by a line coinciding approximately with a 
circle having a radius of 12 miles from Charing Cross. Passing 
over the Thames by a bridge at Kingston and under it by a tunnel 
at Purfleet, it would iu its course ciroumscribe Hounslow on the 
west, Potters Bar on the north, Dagenham on the east, and Croydon 
on the south. It must of necessity pass under or over all the 
main lines entering London, and at the points of crossing junctions 
would be provided in two directions so as to permit trains to be 
received from any route and passed on to any other. The exchange 
of traffic would thus be effected outside the suburban zone, where 
there would be ample room for the construction of exchange 
stations, and where land would be less expensive than nearer 
London. The demolition of house property would also be largely 
avoided, and new areas would be opsned up, offering increased 
facilities for industrial development and garden cities. 

The total mileage would be about 85 miles, and Mr. Ross thinks 
that a complete double track could be provided at a cost of from 
£16,000,000 to £17,000,000. The line need not, however, be con- 
structed in its entirety all at once; selected portions might be 
built from time to time, as demanded by the requirements of the 
traffic, As a matter of course the line would be worked by 
electricity. 

Tuse MisHAPS.—There were two mishaps on London tubes 
between 9 and 10 o'clock on November 7th, which caused the 
stoppage of trains for a time and considerably interfered with 
home-bound traffic, A full train on the Bakerloo Railway came 
to a sudden standstill shortly after leaving Piccadilly Cirous 
Station, owing, it is believed, to the fusing of a cable. All the 
lights in the train went out. The other mishap was on the 
Piccadilly Railway. The trouble originated in the motor compart- 
ment of a west-bound train. Asthetrain entered South Kensington 
Station the compartment was seen to be on fire, and in order to 
extinguish it the electricity had to bo cut off. Eventually the 
train was shunted to a siding, and traffic was resumed. 

On the City and South London line on November 5th, a broken 
on a train at Stockwell Station blocked the line for over three 

ours, 

TRAFFIC AUTHORITY.—Sir E. Geddes, Minister of Transport, 
informed the House of Commons, on the 9th inst., that a Bill to 
establish a London traffic authority was at present being drafted 
by Parliamentary counsel, and would be submitted to the Cabinet 
ag soon as it was ready. 


Manchester.— STRIKE ABANDONED.—On Friday night a 
mass meeting of Manchester and Salford tramcar drivers and con- 
ductors decided to cease work at noon the following morning 
unless their demand for compensation for men who have had to 
. work short time in consequence of the outting-down of the service 
. during the coal strike, was granted. Fortunately, following a 
consultation between the men's representatives and the manage- 
ment, the expected strike was abandoned. The full tramway 
service was to be resumed on Tuesday morning, and Salford was to 
make the same arrangement. 


Newport (Mon.).—Ysa&'s WorkING.—The report on 
the tramway undertaking for the period ended March 3lst last 
announces that the total revenue amounted to £106,892, as com- 

with £81,603 in the previous year. Working expenses 
totalled £85,862, as against £64,718, leaving a gross profit of 
£21,030 (£16,890). The net result, after payment of all capital 
charges, was a profit of £10,617. Last year's figure was £5,666. 


New Zeaiand.—RAILWAY ELECTRIFICATION.—The con- 
tract for the electrification of the first section of the Midland 
Railway has been awarded to the English Electric Co., Ltd. This is 
an interconnecting section 8] miles in length from Otira to Arthur's 
Pass, and 5 miles of this distance is tunnel. The gradient is 1 in 
33, making electrification the only practicable course. The system 
adopted is 1,500-volt D. O., with overhead contact. The power house 
will be situated at Otira station, and the power will be generated 
by geared turbine D.C. sets. 

TRAMWAY EXTENSIONS.—The Wellington (N.Z) City Council 
proposes to borrow sums aggregating £1,708.915, to be expended 
on various undertakings connected with improvements and other 
city matters. Among the new works contemplated are : Tramway 
extensions, new car-sheds and cars, and the erection of an electric 
power station at Evans Bay, estimated to cost £664.887, A tunnel 
through Mount Victoria, estimated to cost £161,250, and further 
tramway extensions in and around the city, estimated to cost 
£78,986.— Reuter Trade Service (Melbourne). 


Stockton-on-Tees, — TRAMWAY PURCHASE. — It was 
reported to a meeting of the Town Council, on November 2nd, 


^ war speeds or costs. — The Times. 


that the purchase of the local tramway service from the 
Imperial Tramways Co. was on the point of being accomplished. 
Alderman F. T. Nattrass regretted that Middlesbrough had 
refused to join with Stockton and Thornaby in seeking to secure 
an abatement in the arbitration award by an appeal on certain 
points. The award he added, was quite excessive, and represented 
£107,000 more for the undertaking than it oould have been shown 
to have cost. The reply of Middlesbrough to the above statement 
is that its decision not to seek an abatement of the award was 
infiuenced by the consideration of the time which would be 
ocoupied before a decision was obtained, and the probability that, 
whoever won, the matter would be carried further. 


York.—RarLLESS Cars.—Last week a trial trip with 
one of the new railless cars was run between the electricity works 
and Heworth churoh. The new cars will be used first on the 
Parliament Street-Heworth route, and will supersede motor- 
omnibuses now in use. 
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TELEGRAPH AND TELEPHONE NOTES. 


Cable Charges. —REDUCTION UNLIKELY.—In a written 
Parliamentary answer, the Postmaster-General says : — The direct 
United States cable has been acquired by the Government 
for the purpose of duplicating the Imperial cable between this 
country and Canada and accelerating the service. With costs 
at their present level, I doubt if any early reduction of rates by 
this route will be practicable, but it is the only route by which 
deferred telegrams can be sent to Canada and the West Indies 
at rates not exceeding half the charge for ordinary telegrams. 
Telegrams at deferred rates can also be forwarded for Australia. 
Oversea mail services are gradually improving as ships become 
available; but there is no prospect of an immediate return io pre- 


France, — New WIRELESS STATIONS. — The French 
Government has signed with the Cie. Générale de Telegraphie sans 
Fil a contract under which the company is authorised to establish 
wireleas telegraph services for commercial traffic between France 
and all other countries of the world. The State will receive a 
share in the net profits after the shareholders have received a fair 
interest upon the capital of the company. The company has 
commenced the construction of two large wireless telegraphic 
centres which will be installel in the neighbourhood of Paris, one 
to be allocated to transoceanic communication and the other to 
communication with European countries. Pending the completion 
of these stations the services will be temporarily affected by the 
stations at Lyons and Bordeaux, with the assistance of the French 
Administration of Posts and Telegraphs, and according to the 
agreements and traffic regalations which the company has entered 
into. When the company’s stations commence operations, the 
Government stations of Lyons and Bordeaux will cease to do any 
commercial service, Marooni's Wireless Telegraph Co., Ltd., is 
interested in the Cie. Générale de Telegraphie sans Fil. 

METEOROLOGICAL INFORMATION. — On November lst, at 
11.30 a.m., the Eiffel Tower, Paris, wireless station issued the first 
meteorological information since such messages were ded on 
account of the war on August 2nd, 1914. It contained observa- 
tions from 14 stations, including Valentia (Ireland), Stornoway, 
Copenhagen, Rome, and Algiers, 


Pacific Cable,.—TRAFrric Recorps.—A Treasury state- 
ment issued on the 8th inst. shows that during the year ending 
March 31st last the Pacific cable establishhd a new record, alike in 
revenue and the amount of traffic handled. The net traffic receipts 
amounted to £642,948, and exceeded those of 1918-19 by £88,436 ; 
£353,000 was appropriated to the reserve and renewal funds, and 
after meeting all other charges, there remained a surplus of 
£10,433, which will ibe applied in reduction of the outatanding 
balanoe of the original Treasury advance of £2,000,000. During 
the year over 9,000,000 paying words of international traffic were 
handled, over 760,000 words in excess of the total during the 
previous year, and 300,000 above the previous record number of 

ying words carried in 1916-17. In addition, approximately 
2,320,000 paying words were carried between Australia and New 
Zealand and between those Dominions and the Pacific Islands, or 
480,000 words in excess of the 1918-19 figures. No ody pbuh it 
is stated, presented itself for reinstating the week-end cablegram 
service, and it is difficult at the present time to forecast the probable 
date on which it will become possible to resume it. There is, how- 
ever, reason to anticipate some falling off in the volume of cable 
traffic within the next few months, If this takes place, and if the 
cable facilities of other routes are restored to their pre-war 
capacity, the pressure on the board'a system will probably relax 
sufficiently to enable the week-end cablegram service to be resumed. 
Government traffio exchanged between the United Kingdom and 
Australia and New Zealand during the year under review amounted 
approximately to 2,200,000 words, approximately 1,300,000 words 
leas than in the preceding year, but still about 2,000,000 words in 
excess of the number carried during the financial year immediately 
preceding the war.—Daily Telegraph. 


Telephone Service.— The Postmaster-General, in reply 
to a question in the House of Commons, said that up to 
September 3rd last, 168,000 applications for the installation of 
telephones had been received since the armistice. Of that number, 
126,000 installations had been completed ; 7,000 were in course of 
construction ; and 34,500 remained to be dealt with, 
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Wireless Stations,—IwPERIAL CHAIN.—Sir J. Craig 
Financial Seuretary to the Admiralty) informed the House of 
Commons that the wireless stations at present under the control 
of the Admiralty were not designed to form what was usually 
understood by the term "Imperial chain.” No such chain at 
present existed. It was not possible to ensure passing a message 
by wireless from Bombay to England without at some point 
having to relay it over to a cable. 


Wireless Telegraphy.— HIGH-SPEED TRANSMISSION.— 
Twelve wireless operators specially chosen by the Marconi Co. 
left London on Monday for Geneva, where they will be engaged in 
transmitting 50,000 words per day of Press reports of the League 
of Nations Conference which commences there on Monday next. 
They will attempt to transmit at the rate of 100 words E minute, 
and reception will be by means of phonograph “ recor 


Wireless  Telephony.— Tests recently made between 
Keyport (N.J.), U.S.A., and Aberdeershire, Scotland, show that 
wireless telephony worked by amateurs successfully carried the 
human voice and gramophone music across the Atlantico Ocean, 
with, it is said, only 100 watts transmission power. 


CONTRACTS OPEN AND CLOSED. 


( The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW, in which the ‘ Official 
Notice” appeared.) 


OPEN. 


Australia.—January 19th, 1921. Victorian Railways 
Department. Supply, delivery, and erection and testing, or, alter- 
natively, supply and delivery of electric furnace and equipment, 
and/or, alternatively, for supply and delivery of equipment, and 
drawings for electric furnace. Particulars from the Agent-General 
for Victoria, London, S. W.— Tenders. 

WESTERN AUSTRALIA.—December 28th. Postmaster-General's 
Department. Telegraph and telephone instruments and parts. 
(Schedule 689). 

TASMANI4.—December 13th. P.M.G.'s Department. Instrument 
parts, schedule T 301. (See this issue.) 

QUEENSLAND. —P.M.G.'s Department. Testing and tel:graph 
instruments (schedule 517). (See this issue.) 


Belgium.—December 14th. The municipal authorities 
of Antwerp. Supply of a set, comprising electric motor and pump, 
for the raising of the bridge over the Royers Dock. Specifications 
can be obtained, at a cost of 2 franos, ffom the Hotel de Ville, 
Antwerp. 

January 25th. Municipal authorities of Antwerp. Supply and 

erection of 20 6-ton electrically-operated cranes. Copies of the 
specification can be obtained for 5 francs from the Hotel de Ville, 
Antwerp. 


Dublin.—November 16th. G. N. Railway Co. (Ireland). 
12 months’ supply of general stores, including electrical fittings, 
lamps, cable and wire, &c. (October 29th.) 


Dewsbury.—November 16th. Electric lighting of the 
Dewsbury Temperance Hall, Foundry Street. Particulars from 
Caretaker. Tenders to Mr. J. W. Dixon, 35, Wellington Road. 


Falkirk. November 13th. Parish Council. Supply of 
stores for Blickbonny Home, inoluding electric lamps. Mr. J. 
Macpherson, the Governor. 


France. — November 19th and 26th. French State 
Railway authorities. Electrical material for the Ouest-Ceinture 
sub-station ; two electrically - operated travelling cranes at the 
La Garenne electrical repair shops. Particulars from the Service 
Electrique, 88, Rue de Rome, Paris. 

The French Posts and Telegraphs authorities in Paris have just 
invited tenders for the supply of 13,200 metres of paper-insulated 
cable, with 224 pairs of conductors, by conversion from old paper 
and rubber-insulated cables. 


BovLoGNE-sU 8-MER.—November 16th. Chambre de Commerce. 
Supply and erection of six large electrio travelling cranes for the 
Nord Qaay of the Loubet Dock. 


Grimsby. — November 29th. Electricity Department. 


Sub-station converting plant, traction converting plant, com- 


prising one 250-KW. and one 500 Kw. converter, and one 250/300-kw 
converter. (See this issue.) 


Leeds, — December 13th. Electricity Department. 
Three-phase switchgear for the generating station. (See this 
issue.) 


London.— Metropolitan Asylums Board. November 24th. 
Alterations and extensions to the eleotrio lighting and power 
installations in the motor workshops at the head ambulance 
station, Carnwath Road, Fulham; hot water supply apparatus at 
the Eastern Hospital, Homerton ; continuous deying machine at 
Leavesden Mental Hospital. (See ‘this issue.) 


e 


New Zealand.—January 17th. Napier Mu. 
Supply of one 500-Kw. gas-electrio generating set.—. 
Serrice (Wellington). 


Plymonth.— November 80th. Electricity Dep. 
N. r. yg E.H.T. switchgear ; oil-cooled transformers. (Se 
issue. 


Stockton-on-Tees,— November 15th. Electricity Depatu 


ment. One new traction switchboard ; one rotary converter panel 
and busbars. (November 5th. ) 
CLOSED. 


Australia,—M ELBOURNE.— City Council. Accepted :— 


1,000 cast-iron house cut-out boxes, 2,600 fuse cartridges, 1,000 porcelain 
bases, £840. Tombs & Howcroft (Pty. ), Ltd. 


SyDNEY.— City Council. Reoommende :— 


Spare parts for coal conveyors, £948. -Lowe Bros., Ltd. 
Airbreak switches, £861.— D. B. armstrong. 


River Latrobe Hydro Electric Co., Victoria. Acoepted :— 


Boving water turbine and a Holmes generator, £4,578. —Strachan, Murray 
and Shannon. 


COMMONWEALTH.—P.M.G.'s Department. Accepted :— 


Copper wire for the various States, £18,646.—Metal Manufacturers, Ltd.— 
Tenders. 


Belglum.— There was keen international competition for 
the contracts recently given out for cables by the Belgian State 
Railway authorities in Brussels. Tenders were invited for 
altogether 15 lots, and among the British firms tendering were the 
B. I. & Helsby Cables, Ltd., and the Metropolitan-Viokers, Ltd.; 
they were, however, underbid by pene firms. 


Blackpool.— 
Electrical installations in the 160 houses erected by the British Alizarine 
Co., Ltd., under the housing scheme.—G. Morrison. 


Bristol.— Board of Guardians. Accepted :— 


Electrio lighting at Eastville Institution, £1,619.—Imperial Electrical Co. 


London. — WarnrHaMSTOW. — Electricity Committee. 
Recommended : — 


Two-water-tube boilers, economisers mechanical stokers, superheaters and 
the necessary pipework, £27,950.—Babcook & Wilcox, 

One 5,000-kw. Brash- Ljungstróm tarbo- aite mator, with condensing plant, 
£18,600.—Brush Electrical Engineering Co., 

Cooling tower, £3,590.—C. Bradshaw & Co. 

One 1, $ DER and one 1,£00-kw, motor-converter, £17,800.—Bruce Peebles 
an 

E.H.T. switchgear, £3,029.—British Thomson-Houston Oo., Ltd. 

L.T. switchgear, £1, 233. —A. Reyrolle & Co., Ltd. 

Cables, £1,646. W. T. Henley's Telegraph Works Co, Ltd. 


Manchester. — Electricity Committee. Barton Power 


Station : — 


One 25.000-K w. turbine and one 25, OOO x. alternator, condensing plant and 
condensate heater.—Met.-Vickers Electrical Co., 

Bub-contractors for condensing plant and condensate heater. —Richardeons, 
Westgarth & Co., Ltd. 

One 1,000-Kw. turbo-alternator and additional switchboard. — British 
Thomson- Houston Co., Ltd. 

Six boilers, &c.— Babcock & Wilcox, Ltd. 

Sub-contractors for fans.— Davidson & Co., are 

Motors.—Lancashire Dynamo & Motor Co 

Extensions to the coal conveying plant. W. J. J. Jenkins & Co, Ltd. 


New Zealaud.— Further to our note on page 465 of our 
October 8th issue, the net tenders received for the electrification of 
the Otira Tunnel were :— 


National Electric & Engineering Oo., Ltd., £284,012. 
English Electric Co. of australia, £264, 973 (accepted). 


The contract inoludes the electrica! equipment of & ooal-fired generating 
station of 4,000-u.P. capacity at Otira, the supply of six electr.c locomotives, 
the electrification of the track between the present steam terminus at Otira 
aod Arthur's Pass, including the electric lighting of the tunnel and the equip- 
ment of the necessary workshops at Otira, It is expected that the whole wor 
will be completed, and the electrified lines ready for operation, in about 
18 months.— Auckland Weekly News. in 


FORTHCOMING EVENTS. 


Dectro-Harmonie e November 12th. In the Great Hall, 


Cannon Street Hotel, E At8p.m. Ladies’ night. 


Physical Society of London. — Friday, November 18th. At the Imperial 
College of Science, South Kensington, S.W. At 5 p.m. Ordina: y scientific 
meeting. 


Association of ‘Engineers-in-Charge. — Friday, November 12th. At the 
Crown Room, Holboro Restaurant. At 6 p.m. Ladies’ night. 


Manchester Association of Engioeers.—Saturday, November 18th. At the 
Memorial Hall, Albert Square. At 7 p.m. Paper on The Education 
Act of 1918 as it ‘affects the Engineering Industry," by Mr. 8. Hey. Discus- 
sion on ''Liquid Pressure of Iron in Moulds,” introduced by Mr. A. H. 
Goodger. 

Chief Technical Assistants' Association. - Saturday, November 18th. At 


Anderton’s Hotel, Fleet strect, E.C t 8 p.m. Discussion on Mr. 
Murdoch's paper on Dust Destructors.“ 


Birmingham peur Clab.—Saturday, November 18th. At the Grand Hotel, 
Colmore Row. At 7 p.m. Paper on Some a c s of Modern Works 
Management," by Mr. H. C. Young. 


j ³ĩðV.AA˙§³'1ſ AE T GENE . | 
Institütion of Electrical | ders. - Monday. November 16th.: Intormal 
— at the Institute of Patent Agents, Staple Inu Buildings. At 7 p.m. 
scussion eatitled "Is Specialisation a Danger? to be opened by the 

President. Z ME D 

, Thursday, November 18th (postponed from November llth). At the 
'* Tüétifudon of Civil Engineers, Gt. George Street, S. W. At 6 p.m. Inaugural 
addresses by the President, Mr. Ll. B. Atkinson. Presentation of premiums. 


. (North-Midland Centre.)—Tuesday, November 16th. At the Hotel 
Metropole, Leeds. At 7 p.m. Chairman's (Mr. C. J. Jewell) address. 
«Smoking concert. „CFC ; a ott ete ‘ 
.. (East-Midland Sub Centre). Tuesday, November 0th. At the Tech- 
*“aloal’ Gollege, Loughborough. At 6.45-p.m. Paper on Notes on Elec- 
tricity in Agriculture and Plant Life,” by Mr. W. T. Kerr. 


(Students' Section).—Friday, November 19th. At the City and 
Guilds (Engineering) College South Kensington, S. W. At 6.80 pm. 
Opening addres; by Mr. C. Paterson on The Incandescent Electrio 
Lamp from the Inside.” 

Wireless Sectional Meetiag:—Wedoesday, November 2ith. At the 
Iostitution of Civil Eogineers, Gt. George Street, S. W. At6p.m. Address 
by Dr. W. H. Ecoles, Chairman of the Wireless Section. 

21 5 8 a ty Dd 


Institute of Marine Engineers.—-Tuesday, November 16th. At the Institute, 
the Minories, B. At 6.40 p m. Paper on Oils for the Internal - Combustion 
Engine,” by Mr. J. L. Chaloner and Mr. T. McKenzie. 


oyal Society of Arts — Wednesday, November 17th. At John Street, 
Adelphi. At 8 p. m. O ng meeting. Address by the Chairman (Mr. A. A. 
Campbell-Swinton, F.R.S ) on Wireless Telegraphy and Telephony.“ 


Liverpool Engineering Society. — Wednesday, November 17th. At the 
Royal Institution, Colquitt Street. At 8B p.m. Pa,er.on " Prevention of 
Accidénts in Industry," by Mr. C. K. Atkinson. 


Chelmsford Eegineering. Society.—Thursday, November 18th. At the 
East Anglian Institute of Agriculture. At 7 p.m. Paper on Practical 
Turbine Engineering," by Mr. G. Barlow. 


Edin Electrical Society.— Friday November 19th. At the Philoso- 
=, d aere At 8 p.m. . Paper on ** Medical Electricity.“ by Dr. W. 
ope Fowler. ar a 
Inatitytion’ af Mechanical En —Priday, November 19th. At the 
“Institution, Storey's Gate, S. W. Papér on ‘Sterilisation óf .Water by 
:' Ohlagine Gas," by Capt. J. S; Arthûr. . -- ; . 
* Institution of FS,—Friday, November 19h. At B9, Victoria 
Street, B. W. At 7 p.m. Annual general meting. Discussion on Econo- | 
mical Transmission of Power,” to be opened by Mr. G. H. Ayres. 
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Trade with Soviet Russia.— The Federation of British 
Industries, after considering the draft oommeroial agreement to be 
concluded between the British Government and the Soviet Govern- 
ment of Rossia, and Mr. Bonar Law's statement in the House of 
Commons on October, 26th, has approached the Foreign Seoretary, 
pointing out that the terms are incompatible with the restoration 
of satisfactory commercial relations. ` In effect, the Soviet Govern- 
ment iv itted to repudiate responsibility for liabilities incurred 
by it and by ita 5 and no provision is made for the com- 
pensation of British subjects who have suffered in person or property 
through the Russian revolution, The Federation thereforeurges t ha 
no agreement can prove effeotive unless it contains & recognition by 
the Soviet Government of liability for existing debts, provision 
for the payment of interest on those debts, an undertaking for the 
répayment of the principal, recognition of the principle of compen- 
sation and provision for its prompt payment, and the establish- 
ment of a clearing-house system to deal with debts and interest 


A Big Order from Spain.—Referring to the “Note” 
which appeared in our last issue, page 594, under the heading, 
“ Electrical Developments jn Spain," Messrs. Boving & Co., Ltd., 
inform us that they recently secured a very important order for a 
water. turbine plant from the Sociedad Hidroelectrica Ibericat 
Bilbao, This covera two 20,50)-B H.P. vertical-shaft Pelton wheels. 
which will operate under a head of water of 450 metres and will 
run at a speed of 500 B.P.M, together with automatic speed 
governors, the necessary distribution pipes, and a hydraulically- 
operated automatic sluice valve. l 

Tho plaut is to be installed at the Rio Cinca power station, 
driving electrical alternators. 

These machines rank amongst some of the largest ever built, and 
it is, of special interest to note that the order was secured against 
exceptionally heavy Continental and American competition. 


Artificial Coal.— According to the journal Elektrizitat 
an engineer named Bauschleicher, has succeeded in manufacturing 
artificial coal of great heating capacity. It can be manufactured 
from peat in a wet state, which has been taken direct from the 
cutting. The new fuel, which is called gasol-coal, has a heat 
capacity of 7,500 units, burns with a bright flame, and is made for 
use with wood or other fuel. It is also possible by this process to 
manufacture coke of lesser heat capacity. This artificial coal is 
stated to have the addel alvantage that it burns to ashes and 


E 


léaves/ng cinders.— Zhe Times. 


Electricity Supply Rifle League.—The following are the 
results of the O»tober matches :— T 


Bhoreditch ..... 587 St. James“ M we 519 
Brompton ... iis .. 561 Hackney ... T .. 519 
Shoreditch... E .. 590 Metropolitan Co "TE 577 

10 Ww eve vie .. 683 Central Us we 566 
Central s .. 567 Brompton s e. 047 
City Oo. ... e, 562 : ecc 559 


ee eee 31 ees ese 
Shoreditch is at the head with 20 points, and Metropolitan 

second with 18, each having lost only one match. The City Co., 

Central, and Hackney are next in order. l 
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Fatalities. A public inquiry Was held in Linlithgow 


Sheriff Court on Wednesday last Week, into the circumstances 


attending the death of Alexander Ellis, a shale miner. Evidence 
was given to the effect that Ellis was going on night shift work at 
the shale mine of Deans, and was about to enter the bothy at the 
head of the mine, when, on taking hold of the handle of the bothy 
door, he received an electric shock from the effects of which he 
died almost immediately. A young miner who, though not cited, 
elected to give evidence, stated that he had attached a piece of 
wire to the electric fuse and put the other end through a hole in 
the door, without any intention of doing injury to Ellis or anyone. 

The jury returned a verdict to the effect that the death of Ellis 
was caused through mischievous tampering with an electrical 
installation by the young miner, but they did not consider that he 
had any knowledge of the likelihood of any fatal termination, or 
that he meant the result for any particular party, #88 > <e 

Enthusiasm for his work was mentioned as the possible cause of 
the death of William John Orr, electrical student (21). of ‘Sheffield, 
who was killed at the works of Messrs. Vickers, Ltd., en October 
27th. John Middleton, in charge of the electricians at the testing 
bench, related to the Coroner that a fault occurred on one of the 
regulators on a motor which involved stopping the machine. The 
supply was cut off, but some of the parta of the machine would 
still be alive owing to the momentum of the revolving machine. 
Waile he was removing the insulating plugs, he heard a scream, 
and turning round he saw Orr collapse into a fitter's arms. A 
verdict of '"' Accidental death was recorded. xe 

Thomas Howarth, 79, of Vickerstown, was knocked down by a 
Barrow Corporation electric tramoar last week, and died an hour 
later from injuries received. At the inquest on Tuesday, the evidence 
showed that the deceased was rather deaf, and walked across ‘the 
tramway lines as the car was approaching. James Taylor, the 
driver of the car, said many people were crossing from one side of 
the street to the other, and that was why he was sounding his bell. 
He did not see the deoeased until he was two yards from him and 
he pulled np in four yards. Other evidence showed that the life- 
guard on the front of the car dropped into position, but the decéased 
fell sideways and was caught beneath the offside step of the car 
and dragged some distance. The Coroner left the Court fo view 
the car, and on his return, expressed the opinion that the evidence 
of the witnesses had been clear, and, in finding that the deceased 
met his death accidentally, he exonerated the driver from all 
blame. He pointed out that all that drivers had to do was to drive 
with reasonable and propercare. He suggested, however, that the 
step on this particular tramosr should be raised a little. Had it 
been higher, the deceased might not have been dragged along after 
falling. On behalf of the Barrow Corporation, the Town Clerk 
extended sympathy to the bereaved relative. 
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Appointments Vacant.—Shift engineer (£5 103.), over- 
head linesman (£5), for the Neath Rural District Council Eleo- 
tricity Department; electrical inspector (650 Rs. per month), 
assistant electrical foreman (425 Re. pər month), for thé East 
Indian Railway; draughtsman, for the Northampton ` Electrio 
Light and Power Co., Ltd.: rolling stock superintendent (£360), 
for the Wigan Corporation Tramways Department; assistant 
telegraph engineer, $360 per month (dollar = 2e. 44.), for the 
Post and Telegraph Department of the Government of the Malay 
States. See our advertisement pages to-day. | 


National Electricity Supply.—On the Order Paper of 
the House of Commons of November 9th there was notice of a 
queation by Mr. Seddon to ask the Minister of Transport whether 
the work of carrying out the various electricity sch. mes; prppared 
under the Electricity. (Supply) Act, 1919, could. be put in hand at 
onoe in order to assist in providing immediate work for the 
unemployed, and also to supply the much-needed electrio power 
for new industries which will also provide increased employment 
in the future. | 14 | i : 


The Electrical Trades Benevolent Isstitution.—The 
Annual Festival will be held on Wednosday, December 15th, at- che 
Connaught Rooms, when Mr. E. Manville, M.P., will preside... .. 


County of London Royal Engineer Volunteers.—The 
disbandment of the County of London R.É. Volunteers, London 
Army Troops Companies, and the distribution vf the funda, are now 
complete. In January last, £94 8s. 5d. from the funds of what 
was known as the Engineering Institutions Company,” was paid 
through Sir John Snell to the Benevolent Funds of the Inati- 
tutions of Civil, Mechanical and Electrical Engineers. After the 
final wind-up of the Corps, as a whole, there was a balance of 
£64, and this has been handed to Earl Haig's Funß c. 


Electric Tricycles.— The Swiss Postal authorities are 


about to put into service in Geneva and Berne a number of electrio 


motor-tricycles for the delivery of express letters. The machinee 
will be fitted with a small battery of accumulators, and are 
designed to attain a speed of 15 miles per hour. E 


Electrically-Propelled Ships,—Following the success of 
the electrically-propslled battleships of the U.S. Navy, the U.S. 
Shipping Board is to equip 10 large freight vessels on the same 
lines. The Eclipse, an 11,800-ton (deadweight) cargo vesael which 
was originally turbine-driven, and has been converted, recently 
attained a speed of 1l'ó knots on a trial trip from the South 
Brooklyn Yard of the Tobo Jack Basin out to sea, and the American 
General Ejectrio Co. has been given a contract to equip 10 
vessels.— Lloyd's List. 00. i m 
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«British Chambers of Commerce in China.— The second 


Hide ‘conference’ of British Chambers of Commerce in 


Ohina 'and Hous Kong opened at Shanghai on the 3rd and 
olosed'on the 6th inst. Mr. Clive, British Charge d'Affairs, 
made a speech, in which he announced that the Chinese 
Foreign Minister hud given assurances that the mandate 
terminating official relations between China and Russia was 
not intended to cause the slightest injury to any British 
interests, and had promised sympathetically to listen to any 
complaint on the subject. Mr. Clive added that His Majesty's 
Government would do its utmost to give effect to any con- 
structive proposals made by the Conference. Mr. Archibald 
Rose, Commercial Secretary to the Leyation, gave an optimis- 
tic review of the industrial situation in China. He said 


that, in spite of the unrest throughout the country and the 


l disorganisation in Peking, real development was 
poene apace. At the same time a spirit of revolt against 
reign. ascendency was springing. up. This did not denote 
an. anti-foreign animus, but meant that the Chinese desired 
to work with us and not for us.“ Mr. Rose advised British 
enterprise to méet the Chinese half-way in this co-operative 
movement. Mr. Holyoak, member of the Hong Kong Legisla- 
tive. Council, - urged that a really powerful wireless station 
should be erected with all speed in Hong Kong. connecting 
the island. with India and Honolulu, and available for com- 
mercial use in peuce time. He dec lared that the competition 


from other. nations, already possessing more powerful wireless 


installations, rendered the carrying out of his suggestions 
vitally necessary. for Imperial. as well as trade interests.— 
Reuters frade Service (Shanghai). 


LA Duddell Memorlal.— We are informed that the wish 


has been generally expressed that there should be a memorial 


to the late Mr. W. Duddell, C. B. E., F. R. S., by whose death 


in November, 1917, physical science suffered a severe blow. 

It is proposed that the memorial should take the form of 
a medal to be awarded periodically by the Council of the 
Physical Society, and at its discretion, to those who have 
advanced physical knowledge by the invention or design of 
scientific instruments, or of materials used in their construc- 
tion. If sufficient funds are available after paying for the 


‘cost of the dies, and after providing for the cost of striking 


the medals, it is proposed to form a fund to be devoted to the 
foundation of scholarships or prizes to be awarded to students 
of ‘the Physical Society under: conditions to be determined by 
the Council. 

Subscriptions should be forwarded to the hon. secretary, 
Mr. Robert S. . 15, e Avenue, Muswell Hill, 
London, N. 10. 


Constitution of the Elements, — An interesting new 
instrument is reported to be in operation at the Cambridge 
University Physical Laboratory in connection with an attempt 
to indicate the constitution of the elements. One of the 
results which it appears to have yielded is that ‘ chlorine 
is not an element.“ It seems: either to be a compound or, 
perhaps, a substance, which is gradually changing, as 
radium does. The instrument is suid to be in some of its 
features a developnient of Prof. J. J. Thomson's well-known 
device, and it enables the rays given ‘off by substances to be 
photographed. Mr. Aston is named as the originator of the 
new instrument, and he is said to be working in conjunction 
with Dr. Rutherford and Prof. J. J, Thomson. 


Overtime Ban. — According to the Daily Herald the 
Electrical Trades. Union. London District, has resolved by a 
hallot vote to prohibit all its members from working overtime, 
except in emergency und by permission of the London District 
Committee, in order to reduce unemployment in the area. 


Coo: c m— — —— Án! | 
t 


7 INSTITUTION NOTES. 


Institution of Electrical Engineers.—On account of the 
closing of streets for the purpose of controlling the crowds 
which the authorities expected in the central part of West- 
minster on the 11th inst., in connection with. the unveiling of 
the National Cenotaph, &c., and the impossibility of obtaining 
access to the building of the Institution of Civil Engineers, it 
was decided to postpone the opening meeting of the session to 

ursday, November 18th, when the meeting will be held at 
the Institution of Civil Engineers at 6 p.m., and the President, 
Mr. Ll. B. Atkinson, will deliver his inaugural address. 

The arrangements for holding the first meeting were, of 
course, made and published by the Council long before the 
official arrangements for the observance of Armistice Day were 


settled; the latter were not announced until Mondav last. 


WIRELESS Secrion.—The wireless sectional meeting, an- 
nounced fer November 17th, has been postponed to Novem- 


ber 21th (at the Institution of Civi] Engineers at 6 p.m.). 


E. E. BENEvoLENT Foxp.—The Fund has benefited by a 
donation, through Captain S. T. Pemberton, of £30 Os. 9d., 
being the balance of the Corps Funds of the late Warwic ‘shire 
Roval Engineer (V) Corps Signal Company. 

Tue Council of the Institution has been informed that its 
premises will be vacated by the Government before the end of 


December, and that immedistely afterwards the Office of 
Works will commence the work of repairing and cleaning the 
building, with a view to the Institution haying vacant posses- 
sion of the premises early in the New Year. 

The programme for the first half of the session contains the 


following items :— . 

November 18th.—Inatugural address by the President, Mr. Li. B. Aikinon; i 

November 25th.—Papers on“ The Distribution of Electricit ' by Mr. W. B. 
Woodhouse, and Some Economic 5 of EHE Distribusion by 
Underground Cables," by Mr. R. O: 

December 9th.—Adjourned discussion on be e foregoing pa 

December 16th.—Discussion of Report on the Heating o Buried Cables.” 

Janni. P Kelvin Lecture on '' Electrons,” by Sir W. Bragg, K.B.E., 


January 27th.—Paper on *' Temperature limits of Large Alternators,” by G. A. 


Juhlin. : 
"Wireless Section. NO 
Noveniber 24th.—Address by the Chairman of the Section, Dr. w. 11. rut 
December 15th.—Paper on “ The Range of Wireless Panoni Ld E C. 


Trench, R. K. 
Informal Meetings. 
November 15th.—Discussion opened by the President. 
November 29th.—Discussion on Electrical Transmission on Petrol V chiclés, as 


opened by Mr. A. F. Harmer. ; 
December 13th.—Discussion on (1) ‘ ' Percentage and Accuracies.' (2) it Meter 


Constants and Standards," and (3) ' Nameplates,” opened by Mr. W. J. 


Minton. 
January 17th.—Discussion on The Mental Equipment of an Engineer,” opened 


by Mr. P. Pitt. " 
North- Midland Centre. s 
November 16th. —Address by the Chairman, Mr. C. J. Jewell, and sinoking 


concert. 
November 22nd.—Paper on permanent Magnets," ‘by Prof. E. H. Crapper: 
December 14th.—Discussion on Report on. the Heating: of Buried Cables. f 
January IIth.— Visit of the President. l : 

January 25th.— Paper by Mr. Woodhouse. LEE UE. 

February 8th.—Paper by Mr. Juhlin.. 


North- Western Centre. 


November 9th.--Address by Chairman, Mr. J. Frith. 
November 23rd.—Papers by Mr. W. B. Woodhouse and Mr. R. o. L1 


December 7th.—Report on Buried Cables. 


Scottish Centre. ay 
November 9th.—Address by the Chairman, Mr. J. E. Sayers. 
December 14th.—Paper by Mr. Woodhouse. .- 

The annual report of the Committee records the formation of 80 
in Aberdeen and Dundee, and the successful summer wu s Kinlochjeven. 
The membership has increased from 386 in 1919 to 593 in f 

The report of the Scottish Students’ Section refers to the visit of the London 
Students in July, and states that the office-bearers for 1930-1991 are Mr. F. H. 
Whysall, chairman; Mr. D. J. M'Kellar, vicechairman; and Mr. W. K. 


Fleming, hon. secretary. oats 
Western Centre. 


The first ordinary meeting of the session was held it Bristol 
on November 8th. The Chairman, Mr. A. Ellis, presided. 
The incoming Chairman (Mr. A. J.. Newman, Deputy Elec- 
trical Engineer, Bristol Corporation Electricity Department) 
was inducted to the chair, and delivered his inaugural address, 
giving a general survey of recent engineérjng progress and 
suggestions regarding future developments. He drew atten- 
tion to the fact that the Institution of Electrica! Engineers 
was growing in membership, utility, and prestige, and, largely 
as a result of this, the great importance of engineering to the 
general community was becoming more publicly appreciated. 
He encouraged young engineers to take an active part in the 
work of the Institution, stating that they would not be loyal 
even to their own personal interests if they failed to embrace 
the opportunities and benefits which it at present afforded. 


Students’ Section.—The following programme has been 


arranged:— 

November 19th.—Opening address, The Incandescent Electric Lamp—from 
the Inside." Delivered by Mr. C. C. Paterson, O.B.E., M.I.E.E. 

November 26th.—Paper on '' Electricity and the Papermaking Industry," by 
Mr. A. J. C. Watts. 

December 3rd.—Discussion on The Modern Tendency to Trusts. Is it 
Beneficial? ' Opened by Mr. A. Serner. ` 

January 21st, 1921.—Paper on “ Electric Welding," by Mr. H. J. Howard. 


Royal Society of Arts.—The arrangements for the present 
session, which opens on Wednesday, November 17th, at 8 p.m., 
with an address by the Chairman, Mr. A. A. Campbell 
Swinton, F.R.S., on Wireless Telegraphy and Telephony,” 


include the following papers:— 
March 7th, 14th and 2lst, at 8 p.m.—'' X-rays and their idii Applica- 
tions,” by Major G. W. C. Kaye. 
April 11th, 18th and 25th, at 8 p.m. L“ Recent Applications of rs eee 
and the Spectrophotometer to Science and Industry." D a 
The following papers to be read after Chriitilass — — 
Sir M. Samuel, Bart.: The general position of the oil question. 
A. F. Baillie, Chief Engineer, Technical Department Anglo-Mexican Palem 
Co.: Oil burning methods in various parts of the world. 
A. Abbott (Department of Science and Industrial Research): The origin and 
development of ape research associations established by the department. 
Sir H. Jackson, F.R.S.: Re sated in scientific instrument making. 
Dr. W. Cramp, M.I. E.E.: Pneumatic elevators in theory and practice, 
Dr. C. S. Myers, F.R.S.: Tce fatigue. 


Sir C. H. Bedford : Industrial (including power) alcohol. 
Prof. W. A. Bone, F.R.S.: Brown coals and their lignites : their’ importance 
to the Empire. 


Institute of Transport. congress is to be held. by the 
Institute at Manchester some time this month. 


The 1 Society.— At the meeting on Ne Ath, 
Sir J. J. Thomson, O.M., President. in the chair, a paper was 
read by Prof. H. Lamb. F.R.S., on the“ Vibrations of an 
Elastic Plate in Contact with Water." The subject is of 
interest in connection with submarine signalling. Prof. H. M. 
Macdonald, F.R.S., read a paper on ' The Transmiseion of 
Electric Waves around the Earth's Surface.” 

The following are recommended by the president and council 
for election to the council at the meeting on November 36th :- - 
President: Professor O. S. Sherrington, M.A., M. D.. Se. D, 
Treasurer ; Sir David Prain, C. M, UD C. I. ., M A. T . D. 


jar + 


y Secretaties: Mr. W. B. Hardy, M.A., and Mr. J. H. Jeans, 
Foreign Secretary: Sir Arthur Schuster, Ph.D., Sc. D., 


Chelmsford Engineering Society.—On Thursday, Novem- 
ber 4th, Mr. Dann in the chair, a very interesting and instruc- 
tive lecture was given on '' Gauges and their Manufacture 
by Mr. Pochin, B.A., before a large attendance of members 
at the East Anglian Institute of Agriculture. The paper gave 
a comprehensive survey of the various compositions and subse- 
quent treatment of steels in the manufacture of gauges, in- 
cluding the different effects produced with the varied methods 
of hardening and the importance of the correct and careful 
attention given to the ageing of the material. He expressed 
his appreciation towards Messrs. Hoffmann Co. for their supply 
of various samples of steels which enabled him to carry out a 
considerable amount of war work in connection with the manu- 
facture of gauges, &c. A discussion followed. 


Edinburgh Electrical Society.—On Thursday, October 
21st, a large number of the members visited the offices of The 
Scotsman, Edinburgh, and were much interested in the Morse 
translating machines and the various novel applications of 
motors to newspaper work. 

On Friday, November 5th, Mr. Basil A. Pilkington, F.R.S.E., 
lectured to the Society on Some Incidental Uses of Electri- 
city." The lecture was illustrated by practical demonstrations 
and coloured diagrams. The subjects dealt with included novel 
electrical effects for stage and decorative purposes, apparatus 
for automatic temperature control, systems of push-button " 
control, and the advantages of using bells on high-pressure cir- 
cuits. This stimulating lecture was much enjoyed, and a dis- 
cussion followed. 

On Friday, 19th inst., Dr. W. Hope Fowler, F. R. C. S.. Chief 
Medical Electrician at the Roval Infirmary, Edinburgh, will 
lecture on Medical Electricity " at the rooms of the Society 
in the Philosophical Institute, Queen Street, Edinburgh. 


Institute of Physics.—An institute with the above title, 
from which the word Limited ’’ has been omitted by licence 
of the Board of Trade, was registered on November Ist as a 
company limited by guarantee with the objects of elevating the 
profession of the physicist and advancing and diffusing a know- 
ledge of physics. pure and applied. The management is vested 
in a board of four persons to be appointed by each of the 
Faraday and Optical Societies, and seven by the Physical 
. Society. Other societies which may enter into participation 
during the existence of the first board will have the right to 
nominate an additional member. The secretary is Mr. W. 
Buchanan, of 66, Lincoln's Inn Fields, W.C. 


. OUR PBRSONAL COLUMN. 


The Editors tavite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also eleotrio tramway and railway officials, to keep readers of the 
ELBOTBRICAL REVIEW posted as to their movements, 


In honour of his silver wedding anniversary, Mr. G. H. 
Roserts, M.P., joint president of the Industrial League, was 
on Friday, last week, presented with a silver cigar-cabinet 
from Colonel Sir William Dupree (an honorary life member 
of the League), and a testimonial from the members of the 
staff. i 

Mr. H. H. Couzens, general manager of the Toronto Hydro- 
Electric System, has also been appointed general manager 
of the Toronto Transportation System. The franchise of the 
Toronto Railway Co. expires in about a year, and the recently- 
appointed Transport Commission desires to have all arrange- 
ments perfected in advance to take over the system, so as 


to avoid confusion as much as possible due to change of 
management. Mr. E. M. Ashworth, assistant general manager 
of the Hydro System, has been made acting general manager 
with a view to giving Mr. Couzens more freedom in the 
meantime to attend to transportation matters.— Electrical 
News (Canada). 

Mr. S. I, Pearce, chief engineer of the Manchester Cor- 
poration electricity department, together with Ald. W. T. 
' Dagnall, the chairman of the committee, arrived home from 
the States on November 5th, after a trip to studv American 
methods of generating and transmitting power. Ald. Dagnall 
and Mr. Pearce had a very strenuous time during their visit. 
travelling over 10.000 miles. and inspecting most of the more 
up-to-date installations. ' So far as generation is concerned,” 
Mr. Pearce savs, " apart from the fact that America is operit 
ing on a much larger scale than ever, and utilising much 
larger plant, there is not à very great difference in the practice 
of the two countries. Tf one compares the modern plant to 
he found in America with the modern plant either operating 
in this country or being planned, we are in no way behind. 
When the present financial strain is eased, however, America 
will be on the eve of tremendous electrical development. 
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e on the fact that in the States some undertakings 
supplying both gas and electricity are controlled by t 
same parent or holding company, Mr. Pearce says this does 
not appear to have the effect of lessening competition between 
the two utilities, but bas a tendency for the gas concerns to 
concentrate in the direction of cookers, heaters, &c., and 
leave the electricity stations to cater for lighting and industrial 
power purposes. 

Mr. G. W. PARTRIDGE has been appointed managing director 
of the London Electric Supply Corporation, Ltd. 

Dartford U.D.C. has rejected a recommendation to increase 
the salary of the electrical engineer from £500 to £650 per 
annum. 

Mr. A. HUdH SkABROOK, M.I.Mech.E., M. I. E. E., is now 
practising as a consulting engineer at 11, Queen Victoria Street, 
London, E.C.4, specialising in fuel economy in connection with 
heating and power plant, and advising on electric power, 
heat, and light installations. As most of our readers know, 
he was formerly engineer and general manager of the Bark- 
ing electricity supnly and light railways, West Ham elec- 
tricity supply, and St. Marylebone electricity supply, and 
made his mark as an authority on the conduct of such 
undertakings. He has our best wishes for his success in his 
new rôle. 

It is announced in Nature that Mr. F. S. Spiers, secretary 
of the Faraday Society, was recently appointed by the King 
an Officer of the British Empire (O.B.E.), and reference was 
made to this honour at the opening of the joint meeting on 
the physics and chemistry of colloids. Mr. Spiers has been 
responsible for the organisation of the many valuable joint 
conferences arranged by the Faraday Society during Sir 
Robert Hadfield's presidency; he was secretary of the British 
Scientific Products Exhibitions organised in 1918 and 1919 by 
the British Science Guild, and is secretary of the Institute of 
lhvsics, which, there is every reason to believe, will eventually 


‘occupy a very strong position among scientific bodies. 


Obituary.—Mn. T. F. FüllER.— The death has taken place 
at Bexley Heath (Kent), of Mr. Tom Frederick Fuller, for 
many years partner, with his brother. in the firm of John C. 
Fuller & Son, electrical engineers, of the Woodland Works, 
Bow, E. He was in his 93rd year, und prior to joining his 
brother he was with the Electric Telegraph Co., The Indi: 
Rubber, Gutta Percha, and Telegraph Works Co., Ltd., of 
Silvertown, and W. T. Henley’s Telegraph Works Co., Ltd. 
He retired from the firm in 1908. 


NEW COMPANIES REGISTERED. 


John Furlong & Sons (1920). Ltd. (5,062).—Private com- 
pany. Registered in Dublin October 26th. Capital, £190,000 in £1 shares. 
To carry on the business of generators and suppliers of electricity. The 
subscribers (each with 100 shares) are: M. G. Haughton, Woodlands, Glan- 
mire, Co. Cork; C. C. Mercier, Ardmachree, Limerick. The first directors 
are: M. G. Haughton, C. C. Mercier, J. P. Goodbody, senr., J. P. Goodbody, 
junr., and G. E. Goodbody. Secretary: C. C. Mercier. Registered office: 
l.ipp's Quay, Cork. 


Oldham & Son, Ltd. (171,213).—Private company. Regis- 
tered November 3rd. Capital, £30,000 in £1 shares. To carry on the business 
of mining. mechanical, and electrical engineers, manufacturers of and dealers 
in miners' lamps and colliery requisites, founders, machinists, manufacturers 
and patentees of primary and secondary batteries and hardware, &c., and 
to acquire the business carried on by O. Oldham, at Denton, Lanes., as 
“Oldham & Son." The first directors are: O. Oldham, Cambridge House. 
Highfield, Gorton, Manchester: G. Oldham. Sunny Bank, Haughton Green, 
Denton, Manchester; E. C. Oldham, Cambridge House, Highfield. Gorton, 
Manchester; J. Oldham, Cambridge House, Highfield. Gorton, Manchester. 
Secretary. (pro. tem): J. J. Hammond. Registered Office: 36, Hyde Road. 
Denton, near Manchester. 


Thomson Woollard, Ltd. (171,146).—Private company. 
Registered October 90th. Capital, 24,000 in EI shares. To carry on the 
business of manufacturers and repairers of and dealers in motor accessories 
and other mechanical and electrical contrivances, &c. The subscribers (each 
with one share) are: H. Thomson, Alexandra Works, Brent View Road. 
West Hendon, N.W.9 engineer; G. Woollard. Alexandra Works, Brent 
View Road. West Hendon, N.W.9, engineer. The first directors are: H. 
Thomson and G. Woollard. — Secretarv: G. Woollard. Registered office: 
Alexandra Works, Brent View Road, West Hendon, N.W. 


Perfection Electrical Co., Ltd. (171.252). Private com- 
pany. Registered November 5th. Capital, £1,000 in £1 shares. To carry on 
the business of marine, mechanical, civil, electrical, steam, gas, ventilation, 
and hydraulic engineers, manufacturers of motors, machinery, plant, and tools. 
agents or brokers for or in connection with the sale of motors of all kinde 
and other electrical and engineering appliances. &c. The first directors are: 
F. W. Martin. 54. Bruce Castle Road, Tottenham, N. (director Walton Shin- 
ping Co. Ltd.; H. E. O. Ellis. 52. South Croxted Road, Dulwich, S.E. 
(director C.E.C., Ltd.) Registered office: 1, Emerald Street, M. C. 1. 


Brentwood District Electric Co.. Ltd. (171,224).—Regis- 
tered November 4th. Capital, £2,000 in £1 shares. To carry on the business 
indicated by the title. Minimum rash subscription 7 shares. The first 
directors. are: A. 6. Collis, 25, New Road, Brentwood: J. Bradford. Ivvbank. 
Levtonstone, E.; D. Cornish, Mount Lodge, Hutton. Mount; H. F Wood, 


Oaklands, Hutton Mount. Secretary: J. W. Vincent. Registered office: W. 
New Broad Street, E. C. 2 

Newcastle & Sunderland Oxv-Electric Welding & Metal- 
lurgical Co., Ltd. (171.250).— Private company. Revistere:! 
November Sth, Capital £5,000 in £1 shires. To carry on the business if 
welders and artificers in metal and all kinds of engineering works ac! 
Metallurgical and other operations, &c. The subscribers (each with one shar! 
are: J. R. Pakeman, 11, Tronmonger Lane, F.C.. solicitor: H. M. Cordrrs. 
11. tronmoner Lune, E.C.. solicitor's managing clerk, The first directors ere 
to be appointed by the subscribers, Solicitors: Pakeman, Son Read, II. 
ltonmonger Lane, E.C. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Yale Electric Power Co., Ltd. (60,493).—Return dated 
August 12th, 1920. Capital, £20,000 in 3,300 preferred shares of EI each 
and 668 ordinary shares of £25 each; 300 preferred and 668 ordinary shares 
taken up; £15, paid, 21,700 considered as paid. Mortgages and charges, 
£6,000 


English Electric Co., Ltd.—Charge on shares in various 
companies and certain lands and buildings, &c., dated October 13th, 1920, 
supplemental to indenture dated December 12th, 1919, securing £250,000 
Holders: Lioyds Bank, Ltd. 

Monometer Manufacturing Co. (1918), Ltd.—Satisfaction 
00 on February 20th, 1920, of debentures dated August 12th, 1918, securing 

000. » 


CITY NOTES. 


At the annual meeting of this company, 
on November 4th, the chairman, Mr. Ber- 
nard Drake, said the profit of £23,017 was 
about £4,000 above the average for the 
three years 1917 to 1919, and this was after reserving £1,819 for 
further depreciation of Stock Exchange investments, and about 
£900 for interest on bank overdraft. The transfer of the 
wholesale department to a separate company hus involved 
a division of the items of goodwill, stock, &c. Thus the 
item of goodwill which last year was written down to £44,000 
now appears as £26,244 3s. dd., and the item of investments 
is increased from £20,853 198. 9d. to 486,518 lls. 3d. The 
shares of the sub-company are taken at par, which is well 
justified by the return made to the parent company on the 
investment. The stock which last vear stood ut 439,355 
appears this year at £11,006, representing the portion apper- 
taning to the company. The turnover has increased enor- 
mously, and the orders in hand on July Ist, 1920, gave every 
indication of a continued expansion of business. Further 
working capital being necessary, the directors are making an 
issue of 450.000 7-year notes, bearing interest at 10 per cent., 
and redeeimable at 105. As these notes will yield nearly 1038 
per cent, to redemption, and are well covered both as regard 

rofits and assets, they should be readily taken up. The 
arge power station at Widnes, with an output of 10,000 kilo- 
watts, and provision for extensions, is now completed, and 
contracts are in hand for the electrification of mines, cotton 
"mills, and the driving of machinery of various kinds by elec- 
tric power. 


Drake and 
Gorham, Ltd. 


The Société Suisse pour l'Industrie Elec- 


Societe Suisse trique at Glarus, which has suffered heavy 


pour l'Industrie losses owing to the fall in the Continental 
Electrique exchanges, 18 about to reorganise its capital 
at Glarus. account. This company, which has a share 


capital of 20,000,000 fr. (£800,000 at the par 
of exchange), and owns 60,000,000 fr. in debentures, is holding 
shares of, and has made advances on current account to, 
various electric enterprises in Russia, Austria, France, Ger- 
many, Spain, and especially in Italy. Before the war the 
société was a flourishing concern, and the directors explain 
that, on the basis of pre-war prices and exchanges, there 
would have remained a surplus of 34,987,379 fr. after payment 
of all the creditors, debentures, and shares. ‘The total value 
of the assets would have amounted then to 131,000,117 fr., 
but on the basis of the average prices for October the value 
is only 53,183,055 fr., and with creditors, debentures, and 
shares representing together a total of 96,912,737 fr.. there 
is a total loss of 43,729,682 fr. Of this loss, however, an 
amount of 25,493,548 fr. 1s covered through exchange guar- 
antee contracts. There remains thus an uncovered balance of 
about 18,936,133 fr. As the earnings are not sufficient to pay 
the debenture interest, a reconstruction of the undertaking 
is necessary. Liquidation being not advisable in view of the 
exchange contracts, which will only fal] due in 1940, the board 
proposes to transform the whole of the debentures into 6 per 
cent. cumulative preference shares, to be repaid at 110 per 
cent., and to write down the face value of the shares from 
500 fr. to 100 fr. This would produce an amount of 16,000,000 
fr. to be set off against logs. while the remaining balance 
would be written off through the profit and loss account. The 
directors hope, if the exchanges should not deteriorate further, 
to be able to distribute a small dividend on the preference 
shares for the business year 1921. 


Stock Exchange Notices.—The undermentioned have been 
ordered to be officially quoted: 

London & Suburban Traction Co.—Four ordinary shares of 
Kl each, fully paid, Nos. 1,846,078 to 1.846.081; and four 5 per 

cent. cumulative preference shares of £1 each, fully paid, 
Nos. 1,603,495 to 1,603,438. 
. The Committee has specially allowed deulings in the follow- 
WE uon 900 W 4 oe 

rinoid.—-260, ares of 5s. each, fully paid, Nos. 740,001 

to 1,000,060. d 


Belgian Electric Cable & Rubber Works.—The Belgian 
Electric Cable & Rubber Works, Brussels, which was formed 
in September, 1919, with a capital of 3,500,000 fr., is at present 
inviting applications for 2,530 shares of 500 fr. each at a pre- 
mium of 100 fr. per share. According to the prospectus the 
company owns two factories. One is in the Rue Bollinckx, 
Anderlecht, near Brussels, where employment is given to 
about 200 hands engaged on the production of electric wires 
and cables. The works have an area of 4,200 sq. metres, but 
large extensions are in hand. The other factory is at Menin; 
it was badly damaged during the war, but the work of 
reconstruction is well in hand, and it is expected that the 
manufacture of industrial rubber goods will be commenced. 
there early next year. When the two factories are in full 
working order it is anticipated that the annual output of the 
company will attain a total of 12,000,000 fr. : 


A Swedish Company.—The report of the directors of the 
Elektrisk A. B. Chr. Bergh for the year ended on May 3lst, 
1920, shows a loss of 1,130,000 kr., us compared with net profits 
of 619,000 kr. in the preceding year. During the year a 
scheme of reorganisation was undertaken with the object of 
accommodating the company to the change in circumstances, 
and the result was the discontinuance of the less remunerative 
departments and branches and a reduction in the staff. The 
directors recommended that the loss should be met by the 
appropriation of the whole of the disposition and building 
funds and the transfer of 928,000 kr. from the reserve fund, 
and the recent general meeting approved the adoption of 
these measures. 


Amazon Telegraph Co., Ltd.—The report for the year 
ended June 30th, 1920, shows a gross revenue of £85,130, 
and working expenses £43,239. After providing £4,163 for 
income tax, 46.548 for depreciation of investments, £10,951 
for debenture interest, and £11,965 for sinking fund, and the 
payment of a dividend of 44 per cent., less tax, on the share 
capital, there is a balance of 47,131 to Le carried forward, 
subject to corporation profits tax. Nothing is transferred to 
the reserve this year owing to the heavy depreciation in 
value of the company's investments. l 


New Issues.— Westinghouse Brake Co., Ltd., is making an 
issue of £350,00) 8 per cent. first mortgage debentures at 95 
per cent. The company as now constituted is a combination 
of the Westinghouse Brake Co. and the Consolidated Signal 
Co., and the name of the undertaking will be altered to the 
Westinghouse Brake & Saxby Signal Co., Ltd. 


United Electric Tramways Co., of Caracas.—The report 
for the year ended June 30th, 1920, states that after making 
due provision for excess and corporation profits taxes the net 
revenue amounted to £16,346, which, with the balance brought 
forward, shows a disposable balance of £91,467. A dividend 
of 8 per cent. is recommended, carrying forward £7,867. 


Singapore Electric Tramways Co., Ltd.—The directors 
report that after providing £23,523 for maintenance and 
repairs, £14,076 for depreciation, and £615 for royalty to the 
Municipality of Singapore on the tramway profits for 1918, 
the accounts for the year ended December 3lst, 1919, show 
a loss of £6,537, which increases the debit balance to be 
curried forward to £11,943. 


Siemens Brothers & Co.—Dividend of 5 per cent. (1s. per 
share), free of tax, for the half-year ended June 30th, 
payable November 30th. 


Aster Engineering Co., Ltd.—Interim dividend at the rate 
of 8 per cent. per annum on the preference shares, and at 
the rate of 10 per cent. per annum on the ordinarys. 


National Telewriter Co., Ltd.—The accounts for the year 
ended June 30th, 1920, show a balance to the credit of profit 
and loss account of £1,067. 


Indian Electric Supply & Traction.—Interim dividend at 
the rate of 6 per cent. per annum, less tax, on the ordinary 
shares for the half-year. 


Anglo-Portuguese Telephone Co., Ltd.—Interim dividend 
of 3 per cent., less tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
RESUMPTION of work by the coal miners had to take a sub- 
ordinate position to other matters of greater public interest. 
Mr. Greenwood’s case, for instance, has made more impression 
than the result of the coal dispute, and there are various items 
of equal importance to detract from interest in business affairs. 
This may have something to do with the quietude which has 


befallen Stock Exchange murkets. Members of the House 
declare they have rarely seen business so uninteresting, 
although from the point of view of quantity, some firms sav 
they are snowed under with small orders, the execution of 
which hardly pays. | : e D 
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Merkel, m to be none too happy about. the, monetary, out- 
Took, ut whatever pessimism there may be in, this direction is 
answered very. effectively by the way in which British Govern- 
ment stocks 1 to rise, Such. an. influence naturally 
counts with all fixed-interest stocks, and in spite of increusing 
competition, the best class, securities command noticeable 
gitention from: the genuine investor. 
Further rises in dollar stocks are amongst the features of the 
week.. General Electric of New York fives are 3 up at 126. 
Canadian General Electric Common rallied to 120, and the pre- 
ferred to 1154. Rio Tramways firsts at par are 4 higher, and 
Sao Paulo: firsts have risen to 97. Mississippi River Power 
preferred at 76 is 3:to the good. ^ Electric Development of 
Ontario & per cents have improved 14: to 1171. Such move- 
mierits as these are made simply in order to bring the quota- 
tions into their proper relation with the rate of.New York 
exchange, and they may be accompanied by scarcely any actual 
Þbusiness:-- Ad priees advance, it naturally becoines more difti- 
ult for the remaining holders to decline such figures; but it is 
quite feasible for quotations to move 5 to 15 points without five 
hundred dollars’ worth of stock being dealt in- & 8 
+ The railway market has halted in its upward ‘march, ànd 
‘amongst the steam stocks, a general easing-off of quotations 
‘occurred.' Underground Electric A ©“ shires are a little 
Jower at 7s., but Districts improved to 184. a rise of the 
fraction. The demand for pre-ordinary stocks continues, and 
With comparatively little floating supply available, prices in 
this ‘market steadily creep up. The tendency of money nowa- 
Gays is to seek safety im sound securities rather than to adven- 
ture into more speculative directions, and for this reason, the 
prerordinary stocks of the Home Railway companies, many of 
which stand at low levels, are being examined with a view to 
1 appreciation in price in years to come. Undergraund 
come Bonds are unchanged at 70}. It is a little interesting 
to notice in connection with transport matters that one of the 
hig. shipping lines in the United States has just adopted elec- 
‘vical propulsion for half-a-dozen of its ships, and the result 
of the experiment will be watched with a good deal of atten- 
iion on both sides of the Atlantic. 

The possibility of the Income Tax going up next spring, of 
which mention was made here last week, has further improved 
‘the quotations of cable stocks and shares. Easterns have risen 
‘to 1511, Globe ordinary and China shares to 15. Moreover, 
‘there is very little stock to be obtained. It may possibly pay 
bane prospective buyer of these issues to ask whether he can 
obtain the new shares of the four leading Eastern companies 
at a rate relatively cheaper than those current for the old 
issues. The nominal prices are about £9 for the £5 paid new 
-Eastern Extension, Western and Globe shares. Eastern Tele- 
graph new, 10s. paid, stand at 188. 6d. 
allowances for the difference in dividend payments on old and 
new. shares, the latter come out the more cheaply. Apart 
from Eastern stocks, there is not much doing, but Cuba Sub- 
marines rose 3 to 7, on consideration of the high yield afforded 
Ab the present price. Even at 7, the return comes to 10 per 
çent.: on the money, and dividends hitherto have been paid 
free, of tax, which makes this equal to about 14 per cent., 
allowing for 6s, in the £. Marconis, after being 3, reacted a 
little. The. Canadian Marconi Company’ announces that a 
meeting is to be held on November 2rd in Montreal to con- 
sider resolutions to increase the capital from 22 million dollars 
to 74 million dollars by the addition of 14 million shares of 24 
Altars each. This has caused the existing Canadian Marconis 
to ease off a little to 8s. 9d. - BAR UN MM 

The slightly harder tone which developed in home electricity 
Shares is maintained, and County of London. hardened to 71, 

helseas to 34. Westminsters hold -their rise.at 51. Business, 

owever, is exceedingly quiet and interest at a low ebb. 
Amongst the manufacturing shares, Edisons recovered to 
178. 6d. Great interest is taken in what the dividend is likely 
‘to be. It may be recalled that the interim dividend was post- 

ned last May, and this came as a severe disappointment. 
For 1919, the com any, Paid 10 per cent., and in the absence 
‘of an interim dividend, it is natural that there should be a 
little misgiving as to whether this rate can be maintained in 
respect of 1920, although in the Stock Exchange, rumour says 
‘that the company will be able to do it. It should not be more 
than a week or two, however. before the question is set.at 
rest by an official announcement. 

General Electrics are better at I, and the B " preference 
stiffened to 20s. "Telegraph Constructions rose to 21. In their 
case it is pointed out that the recent heavy increases of capital 
by the Eastern group of cable companies should help the con- 
struction undertakings to a noticeable extent, inasmuch as the 
latter are likely to benefit by the expenditure of part of the 
money. Electric Constructions keep steady at 18s. 9d., and 
 Henley's, maintain their improvement at 33s. 9d., while 
Siemens are firm at 95s. Callender's B preference are 
198. 6d. buyers, with no shares offering. Amongst engineer- 
"ing shares, Babcock & Wilcox keep good at 24, on the increase 
in the interim dividend recently made, but the conclusion of 
the coal strike has passed almost without effect. To explain 
.the comparative indifference with which the public are treat- 
‘ing the markets for stocks and shares affected by coal, it is 
' pointed out that something of a rise occurred in advance of 
work being resumed, but the observer knows well enough that 
people are not buying industrials just now, seeking rather in- 
vestment securities, or else putting money into the high-yield- 
ing debentures, Notes and similar issues that are being made 


for the advance lies in the capital. progress which 
is m 
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with freedom. It is said, moreover, that there are many other 
new issues likely to be put on the market before Christmas. 

Mexicans are moving a little irregularly so far as the utilities 
are concerned, but Mexican Gavernment stocks are decidedly 
better, on the statements from Washington that the way is 
now clear for Mexico to obtain the long-talked-óf loan from 
the United States. When once this becoines an accomplished 
fact, Mexicans are likely to go shead, and indeed all the news 
from the country promises favourably enough. B 
Columbia: Electric stocks have again been rising, thé preferred 
and deferred gaining 2, the preference 14, and the 4% per cent. 
debenture stock 4 points. As already mentioned, the reason 

which the company 
aking in its traffics, and the prospect thus held out for 
better dividends.  Anglo-Argentine Tramways 6 per.--cent. 
Debenture is better at 624, and Brazil Tractions rose to 45. 
Apart from these, the main movements in the foreign list are 
concerned with rises amongst dollar stocks as indicated above. 
Calcutta Electric Supply drooped to 51 on declaration of a 
dividend at the rate of 8 per cent., and Calcutta Trams fell to 
64 in sympathy. — 

Rubber shares are dull and depressed, on the price of the 
raw material falling to 1s. Id. per Ib., at which there can be 
little or no profit for the great majority of producing concerns. 
In some cases, however, the boards of rubber companies have 
sold forward at higher levels, and this serves to temper the 
flatness of the list as a whole, although, of course, it is only.a 
temporary factor. Armament shares are unsteady, Vickers 
and Armstrongs both going back after their sharp recoveries 
from the lowest touched. The recently issued Notes by the 
Explosives Trades Company were well taken by the publie, and 
a premium of J per cent. is quoted. P | due 


1. ^£. 


SHARE LIST OF ELECTRICAL COMPANIES. _ 
Sx Home ELECTRICITY COMPANIES. ; 


Dividend Price 


— ov. 9 — Yield 
1918. 1919. 1920. Rise or fall. p. c. 
Brompton Ordinar ee ee B 13 6 — 210 0 0 
Charing Cross Ordinary ß 4 q Bi =. 10 15 6 
do. do. do. 4 Pref .. 4 2 1 — 8588 
Chelsea.. oe ee ee ee 8 4 8 t i 8 8 0 
City of London 9... „ 8 —M 1 — | 81710 
do. do. 6 per cent. Pref... 6 6 17 — 617 3 
county of London 1 8 7 +È 10 18 4 
do. do. 6 per cent. Pref. 6 6 — 998 
Kensington Ordinary ue. we 8 7 l — 9 0606 
London Electric  .. 26 ee Nil 9i 1 om 7 10 0 
do. do. 6percent.Pref... 6 8 83 — 19 0 0 
Metropolitan.. es vs e. 6 6 5A — 10 8 8 
do. t per cent. Pref, ee Ha & 9 — i, 8 00 
St. James’ and Pall Mall. I 18 . — § c9 48 
South London ine: ae t ee ee s : 5 $i 1 8 — ; T : 
South Metropolitan Pref... ef T  . 7 } Ec ; 
Westminster Ordinary n B 1 tà cs 9 8 8 
'PELEGRAPHS AND TELEPHONES. 

. . » Pref oe oo 8 6 78 zd — 7 14 10 
Anglo as cM ee "uo om. 816 6 
Chile Telephone eo ee . oo. 6 5 Mona 2 9 1 
Cuba Sub. Ord. ee ee ee 3 3 7 D il 10 0 0 
Eastern Extension .. we s. | 18 . 1 .+ È. a 18 4 
Eastern Tel. ee ea T7 8 M 15 +32 6 12 0 
Globe MUR Od; ee e 8 10 15 + t *6 18 4 

do, do. Prei. 6 8 R + €19 2 
Great Northern Tei. «„ 0 n 204 pom 10 14 8 
Indo European æ >- o B M xd = 8 88 
Marconi oe T ee ee ss sb A . — 8 10 8 
Oriental Telephone Ord, ee ee 10 19 f : so -—A * 4.18 4 
United R. Plate Tel. ev — 90 8 8 A . 5 Xu 8 
West India and Panama 15 Nil e ! ü 
Weatern Telegrapb.. e? ry) 10 15 1 6 18 4 

i Homes Balls. N 
Central London Ord. Ast en ted. 4 4 — ..9 40 
Metropolitan oe ee ee ee 1 ih — ö 5 16 8 
do. Dimen D ee 2 NH t 3 — 
cti e Ordin oe ' — HER 
xad hy po xs "nA" pies Bü Ps = 6d. BH 


do. do, Income ,. 6 4 EK 
FoxkIox Trams, Ac. 


do. 6 per cent. Bond. Nil Ni} 


Mexican Light Common .. „ Ni Nil 
do. Pref, 


— 

3 

2 
ges 


do. lst Bonds.. .. NI Ni +8. 

> MANUFACTURING COMPANIES. , 
Babcock & Wilcox ee ee 0 15 16 N -— * 0 0 
British Aluminium Ord. ee ee 10 3 10 : 1 — 10 0 0 
British Insulated Ord. .. „ Xj 16 18 — 9 4 8 
Oallenders eo oe ee ee 25 15 15 — 10 0 0 
[T] 8) Pref, ee ee eo 60 64 18/9 — 6 18 8 
Oestner.Kellner  .. eo 5^5 8 107 B — 518 4 
Orcmpton Ord. ee ee ee 10 10 17/6 . — 11 : 8 6 
EDdison-Swan, A T ee 10 10 17/6. — 6d, 11.8.6 
do. do. 6percént. Der, .. 5 5 158 — 632 6 
Blectrio Construction 2 eo 1 10 18,9 - — 10 18 4 
Gen. Elec. Pret. ee ee ee 5 06) 18/6 nai 1 0 5 
do. Ord, : ee oe ee 18 10 10 + ts . i 5 6 
Henley ee oe ee eo ee 96 15 i 142 = A p 4 8 
do, & Pref.. ee «„ „ 49 | Be — 1 1 0 
India- Rubber. 0 ee ee eo 10 10 1 i um t8 0 0 
Met.-Vickere Pref, ee ee ee — ` 8 4 m. -B I 0 0 
piemens Ord... ee ee ee 10 10 $5. — 8 0 0 
Telegraph Con. oe ve „ 10 90 at 11 8 li 0 


* Dividonds paid treo of Ineome To x. 
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STREET LIGHTING.—II. 


By HAYDN T. HARRISON. 


THAT the question of street lighting is rapidly becoming 
of primary importance is evidenced by the report of 
the committee which lately dealt with the question of 
motor-car headlights. That powerful headlights are 
necessary when travelling at the present-day speed on 
unlighted roads was admitted, but it was generally 
eagreed that such headlights should be turned off when 
the light from the street lamps produced sufficient illu- 
mination to allow a vehicle to travel with safety to the 
public. It is interesting to note that in the discussion 
on this subject at the Illuminating Engineering Society, 
Mr. J. W. T.. Walsh suggested, as the result of the 
National Physical Laboratory's experiments, that 0.1 
foot-candle was required to produce the degree of visi- 
bility necessary 200 ft. in front of the car. 

The proposed ''standard clauses for inclusion in a 
specification of street lighting," as published by Mr. 
A. P. Trotter in his paper read before the Illuminating 
Engineering Society, in April, 1913, which were re- 
commended by the Joint Committee (consisting of re- 
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case both in London and in important provincial towns 
such as Manchester and Birmingham, &c. This being 
the case, it is obvious that either the standard of street 
illumination must be raised, or the traffic requirements 
must be held back in ofder to ensure the safety of the 
public. MEE 

To raise sufficiently the standard of street illumina- 
tion would, under circumstances which existed ten years 
back, have then meant a heavy increase of rates; to do 
80 to-day only requires the expenditure of a relatively 
small sum, due to the great advance which has taken 
place in knowledge of the use of illuminating appli- 
ances. In order to save considerable expenditure, it 
is often advisable that the existing positions of street 
lamps should remain the same; it is, therefore, necessary 
to ascertain the power which such lamps should have, 
to give the desired results— which for the sake of argu- 
ment we will take as a minimum of 0.1 foot-candle 
horizontal illumination on the road, or to conform with 
the recommendation of the Joint Committee on a hori- 
zontal plane 3 ft. 3 in. above the road level. 


VIEW 


100 120 o FT. 
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Fias. 1 AND 2. 


presentatives of the Institution of Electrical Engineers, 
Institution of Gas Engineers, the Municipal and County 
Engineers, and the Illuminating Engineering Society), 
formed on the suggestion of Mr. C. P. Sparks after the 
discussion of the writer’s paper read before the Institu- 
tion of Electrical Engineers in 1910, put forward the 


following valuable recommendations, based on actual 


tests made at that time, namely, that streets should 
be classified as follows: — 


TABLE III. 


Crass A.—Having a minimum 
of 0.1 foot-candle. 

Class B.—Having a minimum horizontal illumination 
of 0.025 foot-candle, 

Crass C.— Having a minimum 
of 0.04 foot-candle. 

Crass D.—Having a minimum 
of 0.06 foot-candle. . 

Crass. E.—Having a minimum horizontal illumination 
of 0.01 foot-candle. 


This table, taken in conjunction with the discussion 
on motor-car headlights, would indicate that in order 
to allow of powerful headlights being turned off, the 
streets must be lighted up to the highest standard men- 
tioned. 


horizontal illumination 


horizontal illumination 


horizontal illumination 


A reference to Mr. Trotter’s paper will show that only | 


the best illuminated streets in London, such as Cheap- 
side, Whitehall, Regent Street, &c., reached the standard 
at that time, and with few exceptions this is still the 


These figures are given in Table IV for lamps placed at 
various distances and heights, the latter being an im- 
portant factor when dealing with horizontal illumina- 
tion. 


TABLE IV. 
Distance between lamps. ' Height. 
ft. 12 ft. 17ft. Aft.  30ft. 
C.P. C.P. C.P. C.P. 
100 in, 750 580 383 340 
120 px . 1,980 850 617 530 
140 2,010 1,320 840 787 
160 3,000 1,950 1,360 1,13 
180 4,240 2,750 1, 900 1,550 
200 5,800 3,750 2,570 2,970 
220) T 7,700 4,960 3,380 2,710 
240 "m. 10,000 6,420 4,360 3,480 
270 " 14,200 9,080 6,150 4,880 
32,000 12,450 8,380 6,620 


A glance at the above table indicates the great import- 
ance of keeping the light sources as high as possible, 
which also has the advantage of permitting the use of 
powerful units, as they are out of the line of sight, but 
such an arrangement has hitherto often proved im- 
practicable on account of both primary expense and in- 
creased cost of the more powerful units. 

The improved illumination demanded by modern 
traffic conditions would appear to eliminate the con- 
sideration of lamps at a height of less than 17 ft., as 
the use of units of more than 1,000 C. P. at a lower height 
than this would lead to unsatisfactory results due to 
glare. 
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A height of not less than 24 ft. should therefore be 
aimed at. 


TABLE V. 
617 c.. or 27,000 c.r. to the mile. 
900 


4,360 „ „ 9600 „ „ 
8,380 „, „ 110,000 „ a 


At 120 ft. apart 


99 29 


LEA 9 


Table V gives the necessary C.P. to obtain the mini- 


mum horizontal illumination of 0.1 foot-candle, and 
also the total . P. necessary per mile of street for 
different spacings. 

It will be noted that when the lamps are spaced at 
300 ft., four times the total c.p. is needed to equal that 
at 120 ft., the actual c.p. of each lamp being 13.5 times 
as much, despite the fact that the area and minimum 
degree of illumination are the same. This is due to the 
street being a narrow elongated area; the lamps actually 
illuminate a very large area beyond the limits of the 
street or road, unless some special device is adopted to 
prevent this waste of luminous energy. 

In order to realise the importance of such a device, it 
is necessary to remember that luminous energy is dis- 
tributed from light sources in all directions, but that 
the only useful erergy is that which reaches the objects 
which it is desired to see. For this reason the energy 
in the upper hemisphere is usually diverted into the 
lower hemisphere by means of reflectors or prisms, which 
preferably concentrate it into the angles from 10 and 
20 degrees below the horizontal, thus reaching the more 
distant objects, which are otherwise very feebly illu- 
minated due to the law of inverse squares. 

Such reflectors and prismatic globes are available, and 
will increase the intensity from twice to two and a half 
times the mean value. "This is a great advance in the 
right direction, but still represents a large consumption 
of gas or electricity to produce the degree of illumina- 
tion demanded by modern conditions, as owing to the 
circular distribution of the rays 75 per cent. of the 
increased power near the horizontal angles is wasted in 
illuminating the adjacent buildings, or radiates outside 
the area to be illuminated. 

Reference to figs. 1 and 2 will show how at 150 ft., 
the distance halfway between the lights, the whole area 
of a street up to a height of 25 ft. is covered by a 10 
deg. vertical angle and 20 deg. horizontal angle, and 
that more than half the distant area to be illuminated 
is covered by 30 deg. A solid angle of 30 deg. only 
represents .213/12.56 part of the total spherical flux; 
thus it follows that street lighting can be carried out 
much more economically by directing the luminous flux, 
than by allowing it to be distributed equally in all 
directions as is the case with many forms of illuminants, 
or by increasing the radial distribution over certain 
vertical angles as is done by the present improved street 
lighting devices. Apparatus for directing the luminous 
flux to the distant parts of a street or road have been 
devised by several people, but they ‘have all hitherto 
proved impracticable on account of the fact that they 
interfere with the lower hemispherical distribution, thus 
reducing their efficiency and making it essential to de- 
vise special means of illumination near the post. 

The writer has devised a means by which only the 
upper hemispherical luminous energy is directed to 
the distant area of the street, the lower hemispherical 
distribution remaining unaltered. 

With this apparatus the luminous intensity in the 
required direction is ten times that of the original 
source; this is not as high as it theoretically could be 
made, but it is the average result in practice without 
any special adjustments, and including all losses due 
to the absorption of protecting lanterns, dirt, &c. The 
illumination of the street is purposely allowed to in- 
crease near the light sources, as it has been found in 
practice that too even an illumination is a disadvantage, 
as it reduces contrast of light and shade. 

A long street lighted in this way has now been in 
operation several months in order to test the public 
opinion and that of motorists and those connected with 
fast-moving traffic; the criticisms have been universally 


`- SOME NOTES ON 


-demand, plus a fixed rate per unit. 


favourable. It is, therefore, interesting to compare the 
costs of lighting by this and other means. 

The road was originally lighted by means of 550-watt 
flame arc lamps erected 22 ft. from the ground at in- 
tervals varying from 240 to 300 ft.; the result under 
those conditions was brilliant illumination near the 
lamps, which diminished to 0.005 foot-candle half-way 
between them. With the new directive fittings the 
minimum is now 0.05 foot-candle, or ten times more 
than that previously maintained; this is being done by 
the use of gasfilled lamps giving 300 to 350 c.P. at the 
declared pressure of the supply, as they are purposely 
underrun in order to obtain a higher average life, with 
the result that the consumption of electrical energv 
amounts to 6 B.T.U. per hour per mile. 

Taking all-night lighting (4,000 hours per year), and 
the price per unit at 3d. (which is in excess of that 
generally charged at the present date), the total cost 
for electrical energy per mile of street lighting would 
only be £300 for this high standard of street lighting. 
The cost of lamp renewals, cleaning, &c., with an aver- 
age life of 800 hours for the lamps, amounts to less 
than £100 per mile of street per annum, with the result 
that the new directive street lighting allows of the 
illuminating of streets up to a standard ten times higher 
than that previously obtained at a cost not exceeding 
the pre-war figures. 

Such a result would be incredible, as it represents an 
advance of 3,000 per cent. etliciency (if such a figure 
may be used) since pre-war days; but this only empha- 


sises the remarks of Mr. Preston S. Millar referred to 


earlier in this article, namely, that if proper advantage, 
is taken of modern lamps in conjunction with 
scientifically designed fittings for them, results can 
be obtained which will not only bring the standard of 
street illumination up to that demanded by present 
road traffic, but which will do so (including the interest 
and sinking fund charges on the expenditure of capital 
necessary), at a cost which is lower than that paid an- 
nually for the present inefficient, expensive, and what 
should be obsolete methods. 


METHODS OF CHARGING 
FOR WATTLESS CURRENT. 


Bv G. W. STUBBINGS. 


Tae recent articles on the subject of power factor, from the 
pen of Mr. Turnbull, and the discussion arising therefrom, 
seem largely to turn on the matter of the most equitable 
basis on which the price of electrical energy can be made 
to vary with the power factor of the demand. The vexed 
question of wattless current has come in for its due share 
of attention, and one cannot but think that a notion which 
is, after all, a mathematical fiction, is hardly one to be put 
before the uninstructed consumer. The vital feature of a 
load of low power factor is that it draws more current from 
the mains than does the same load at a power factor of 
unity, and that for the low-power-factor load the supply 
authority, in addition to giving the required number of 
kilowatts, has also to furnish an additional number of K.v.a. 
It is the arithmetical, and not the vectorial, difference 
between the K.v.a. and the Kw. that is the matter of real 
importance. Consider, for instance, a load of 10 Kw., at 
95 power factor, and 400 volte. The current in these 
circumstances will be 264 amperes, which is 1:4 amperes 
in excess of that required for the same load at unity power 
factor. The wattless component of this current is, however, 
no less than 7:8 amperes. 

Mr. Dorey has rightly pointed out that the most rational 
method of charging for energy on A.C. systems is on the 
basis of a fixed charge per quarter per k. v. A. of maximum 
This tariff penalises 
low power factor on a basis as equitable as can be devised, 
and also takes load factor into account. The alternative 
method of & variable rate per unit, due to Dr. Arno, has 
also been referred to by Mr. Dorey, but the basis of this 
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method, and ita relation to the notion of “extra current " 
mentioned above, may be of interest, as they are not at 
once apparent. 

Dr. Arno’s system is to charge a fixed sum per complex 
unit, the number of such complex unita being a certain 
fraction, say, 1/» of the K.v.a.-hours, plus a fraction equal 
to (1 — 1/n) of the energy consumption in unite. 

If w be the watts in the circuit, and cos 4 be the power 
factor, the rate of charging is— 

(n — 1) W /n + 1n. w]eos 4 
= W + ljn (wic ¢ — W). 


The quantity (w/oos ¢ — W) in this expression is plainly 
equal to the excess volt-amperes over those actually 
necessary to supply the load. The excess K.V.A. carry no 
power, and are, therefore, in a sense wattless," although, 
of course, they are not to be confounded with the wattless 
currents of the text books. The excess k. v. A. cost the 
undertaking nothing for coal, and use none of its boiler 


MULTIPLYING FACTOR 
MULTIPLYING FACTOR 


values of tan & as given by the ratio of the consumptions 
registered by a watt less component and an energy meter. 
Meters specially adjusted to register K.v.A.-hours or com- 
plex units are difficult to test, and are only theoretically 
accurate over a limited range of power factors. On the 
other hand, wattless component meters are simple in theory, 
accurate at all power factors, and can be easily tested with 
up-to-date equipment. The latter meters would, there- 
fore, seem to be more suitable for use with a tariff speci- 
fying a variable rate per unit, and the value of tan 4, as 
given by the ratio of the wattless component and energy 
meter readings would afford a simple basis on which to 
assign the rate per unit to be pees | The average value 
of tan & as so obtained will differ from the time average of 
the values of this quantity at any instant, but will approxi- 


‘mate to a weighted mean value, one obviously more suited 


to the fixing of a charge per unit than a time average value. 
The writer puts forward the suggestion that a carve such as 
fig. 3 based on Dr. Arno’s method, might form part of 
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AVERAGE POWER FACTOR. POWER FACTOR.. T > Units 
an $ = Wattiess component ot apparent power. 


AMERICAN GAS & ELECTRICITY CO.'S 
SYSTEM. 


FId. 1. 


plant, but requiring, as they do, alternator, cable, and 
transformer capacity, they cannot be supplied for nothing. 
If a definite fraction 1/n of the normal price per unit be 
assessed by the undertaking as the price of an excess 
K.V.A.-hour, the rate of charging for the excess K. v. A. is— 


1/n (W/ eos — W), 
and the overall rate of charging for energy supplied 
w + 1/n (W/ õ,L,ũ! — w). 
This expression represents Dr. Arno's method of charging. 
Mr. Dorey gave a specific example of this method: a 


charge based on two-thirds of the energy consumption, plus 
one-third of the k. v. A.- hours. The factor 1 /n in this case is 4, 


and this tariff is fixed on the basis that the cost of a 


. v. A.- hour at zero power factor is 3 of the cost of a unit. 
An adaptation of Dr. Arno's system has been adopted by 
many undertakings in the shape of a tariff specifying a 
variable price per unit, this price depending upon the power 
factor, the variation being fixed by a schedule. The use of 
a schedale is objectionable in that the price per unit changes 
suddenly, and if the average power factor as calculated 
happens to be just under one of the changing points, the 
method of determining this very complex quantity is 
always liable to be challenged. A system used by the 
American Gas aud Electricity Co., recently described in the 
Electrical World, fixes a definite rate per unit, this 
rate being based on an average power factor of 0°85. The 
chargeable consumption is multiplied by a factor depending 
upon the power factor, the multiplier being fixed by a 
schedule, and being less than unity for power factors over 
085. Acurve showing ths variation of the multiplying 
factor with the power factor is shown in fig. 1, and an 
examination of the curve shows that it is based on the cost 
of a wattless K.V.A.-hour being 4 the cost of a unit. 
A curve showing the multiplying factor on the basis of an 
average power factor of 0:8, using Dr. Arno’s method, is 
given in fig. 2. To draw this curve, the differences 
between the k. v. A. at each power factor and those at a power 
factor of 0°8 have been calculated. When this difference is 
negative, the standard charge will be reduced. Fig. 3 is a 
carve giving the multiplying factor plotted against 


Or. ARNO'S SYSTEM, 4 = } 


Fia. 2. 


land on October 24th provides for an eight-hour da 


Or. ARNO'S SYSTEM, 4 } 
Fra. 3. 


an agreement for a power supply, this method seeming 
preferable to the series of jamps necessary with a schedule. 


"The multiplying factor for any ratio of the two meter 


readings is given by the expression— 
m=1 + 1½ ( (£ + 1) — 1cos o), 
cos a being the power factor for which m is unity, and / 


being the ratio of the meter readings. If cos a = 0:8 and 
1/n = i, the expression becomes— | 


m = 0588 + 3 J/(? + 1). 


Labour Act in Holland,—4According to the Gazelle de 
Hollande, the new Labour Act which came into force in 5 
and a 
45-hour week in all factories and workshops, but does not 
apply to offices, to agriculture, horticulture, forestry, or min- 
ing, while the stone industry and dock labour will be the 
subjects of special legislation. Sunday work is forbidden for 

ouths and women, and in the case of men may be allowed 
y special arrangement; Saturday work after 1 p.m. is 
governed by the same conditions. The day’s work must not 
begin before 7 a.m. or finish after 6 p.m., a special permit 
being required for oven and for night work. In excep- . 
tional circumstances the chief inspector may allow an exten- 
sion of work up to a maximum of eleven hours a day in the 
case of men and up to ten hours in the case of women and 
youths over 16, but the provisions of the Act limiting the 
number of hours do not apply to managers or sub-managers, 
to foremen, or overseers in charge of the hands. Child labour 
under 14 years of age is absolutely forbidden.—Economic Re- 
view. e 


High-Voltage Trausmission.— For transmitting energy 
from its new Pit river hydroelectric development, the Pacific 
Gas & Electric Co., San Francisco, will use 220,000 as the 
transmission voltage. Energy will be transformed at the 
station to this voltage by 16,667-k.v:a., 127,000-volt, single- 
phase, water-cooled, outdoor type, Westinghouse  trans- 
formers connected in star to obtain 220,000 volts. There 
will be two banks of three of these transformers making a 
total rating of 100,000 K. v. A. An additional emergency trans- 
former will also be installed to be used on either bank. 
Electrical Review (Chicago). l 
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LARGE WATER TURBINES. 


THE 100,000-H.p. extension to the plant in the No. 8 station of 
the Niagara Falls Power Co., which has been considered from 
the general engineering point of view in recent issues of the 
Electrical World, embraces what are claimed to be the most 
powerful hydraulic turbines ever built. Two of these 37,500- 
H.P. machines, with Westinghouse generators, were furnished 
by the I. P. Morris department of the William Cramp & Sons' 
Ship and Engine Building Co., and the third set by the 
Allis-Chalmers Manufacturing Co. to the same general speci- 
fications. The contracts were not placed on a basis of com- 
petitive bids, but general dimensions, external appearance, 
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Fias. 3 AND 4.—RuNNER BEFORE AND AFTER ASSEMBLY. 


paralleling characteristics, and general excellence were specified 
nstead. : ; 

Brief particulars of the machines were given in concluding 

series of four articles in our issue of September 19th, 1919, 
dealing with water-power developments in Canada, but we 
are now able to abstract from the Electrical World further 
information. 
dx the design of the entire Allis-Chalmers hydro-electric 
set was under the control of a single group of engineers, it 
was possible to consider the structure as a homogeneous unit. 
Its most striking features are the form of casing, governor, 
interconnecting barrel, brake support, and draught tubo. 

The casing is built up of a multiplicity of conical sections 
of steel plate of gradually-reducing cross-sectional area around 
the turbine. The plates are riveted to the flanges of a cast- 
steel speed ring, which forms an integral part of the casing 
and the foundation of the turbine parts. 

Water from the casing to the runner is controlled by means 
of 20 cast-steel guide vanes; each vane is operated by a lever 
through a link attached to the shifting ring on the outside 
of the turbine, and is held in position by two thrust bearings, 
one supporting the weight, and the other resisting the upward 
hydraulic thrust when in operatign. The thrust : bearings 
hold the guide vane in a central position between the dis- 
tributer plates; consequently there is no wear between the 
ends of the vanes and tbe distributor plates. A stuffing box 
around each vane stem prevents water flowing through the 
bronze bearings supporting the vane, thus preventing grit, 
which would rapidly wear the main supporting journal, from 
being carried between the surfaces by leakage. The vane 
stems are attached to the shifting ring through links so pro- 
portioned that they will fail before a guide vane or its stem 
is strained beyond its elastic limit. l , 

The runner is made of grey iron in one casting, and is 
bolted to a cast-iron hub, which is keyed to the tapered end 
of the turbine shaft. The turbine guide bearing consists of 


lignum vitæ fitted into cast-iron blocks having the end grain 
of the lignum vitæ towards the shaft. The bearing is 5 ft. 
(1.5 m.) in length, and is made in two portions for convenience 
in dismantling and is lubricated with water. 

A peculiar feature of design is the cast-iron pit liner forming 
the turbine pit and transmitting the weight of the generator 
through the liner directly to the speed ring and through the 
vanes of the speed ring to the foundation. Interalignment 
of the generator, turbine, &c., is thus permanently ensured. 

The guide vanes of the turbine are controlled by water 
pressure on two pistons connecting to opposite sides of the 

shifting ring. This arrangement keepa 

the governor pipes outside of the turbine 

chamber and enables the cover plate of 

the turbine to be removed without dis- 

turbing the cylinders and governor pip- 

ing. The position of the stems on the 

guide vanes is such that the vanes will 

be in hydraulic balance when about one- 

third open. They will require consider. 

able force to close or still further open 

the vanes from that point, but both 

forces are minimised. With a difference 

between the sides of the governor pistons 

equal to an operating pressure of 200 lb. 

(14 kg. per sq. cm.), and consequently 

by the usual method of rating governors 

the governor has a capacity of 940, 

ft.-lb. (33.120 kg.-m.). The operating 

pressure on the cylinders is controlled by 

means of a four-ported piston valve in 

the governor stand. This valve is moved 
axially by varying the pressure on each 
end of its body by means of another four- 
ported piston valve, which in turn is 
moved by a pilot valve. With this ar- 
rangement the force exerted upon the fly- 
ball mechanism is not sufficient to pre- 
vent the flyballs taking up their exact 
position corresponding to the speed of the 
set. Direct- connected flyballs are 

used. The mechanism consists essen- 

tially of a fixed collar clamped around 

the main turbine shaft and a movable 

collar held in position and away from 
the shaft by four sets of ball-bearing 

toggle joints placed 90 deg. apart. The 

governor closes the turbine gates from 

wide open to completely shut in three 

seconds, and opens them from closed to 

wide open in four seconds. It is ex- 

pected that the rise in speed with 40,000 

H.P. suddenly thrown off the machine 

will not exceed 25 per cent. 

In the turbines under discussion the 
diameter of the runner is so large 
compared with the distance from the 
runner to the tailwater level that it 
to design the draught tube in the 

Consequently a hydrocone retainer was 
used. The chamber has the genera? form which the 
jet of water would take upon striking the impinging 
surface, except that the capacity of the chamber gradually 
increases in the direction of flow more than is required to 


was not feusible 
usual manner. 


The radially extending passage 


just close the hydrocone. bir! 
also affords means of regaining the useful effect of the whl 
of the water as it leaves the runner at partial loads. 
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Figs. 1 and 2 show the two types of machine, also the 
spreading and hydrocone draught tubes, that on the right 
being the Allis-Chalmers set, and that on the left the Morris 
wheel with Westinghouse generator. The generators are rated 
at 32,500 K. V. A., 12,000 volts, and run at 150 R.P.M. under a 
214-ft. head. Figs. 3 and 4 show the. Morris runner before 
and after assembly, while fig. 5 is a sectional view of the 
largest penstock valve in the world; it is of the Johnson type, 
and measures 17 by 24 ft. overall, one valve being installed at 
the bottom of each penstock close to the entrance to the wheel 
casing. The balanced needle type valve has a movable plunger 
sliding in an internal cylinder; the plunger is of differential 
form providing two operating chambers, which are alternately 
exhausted to the air.to move the plunger, the hydraulic pres- 
sure in the penstock furnishing the sole actuating force. Local 
or remote control can be used; the valve stroke may be set 
for any time up to a minimum of 30 seconds for a complete 
stroke in either direction, and it can also be set to close 
automatically in case of a serious break in the wheel casing. 

The I. P. Morris vertical-shaft, single-runner, turbines have 
cast-iron volute casings embedded in the concrete substructure. 
The use of a cast-iron casing has made it possible to preserve 
smooth internal surface contours and to avoid abrupt changes 
in direction of flow. The casing is stayed across the dis- 
tributer by a cast-steel speed ring, the vanes of which line 
up with alternate guide vanes when the latter are in the 
maximum efficiency position. After passing through the 
runner, the water enters a straight, conical, cast-iron, draught 
tube built in sections; the remainder of the tube is moulded 
in the concrete substructure.  . 

The draught tube is of a new type, the object being to turn 
the water as smoothly as possible along paths of gradual 
curvature, and to preserve symmetry about the turbine axis 
to a point where the velocity has been reduced to so low a 
value that only a small amount of velocity head remains 
in the water. A gradual decrease in the velocity is main- 
tained by varying the transverse area of the passage at all 
points in the tube in order to avoid eddies which might cause 
severe vibration of the water column in the penstock and 
turbine. Another advantage is the ability of the form of 
draught tube used to regain the energy of whirling com- 
ponents of velocity in the water leaving the runner. This 
property increases the efficiency under part and over gate 
conditions, and also increases the margin of power beyond the 
point of maximum efficiency of the turbine. Although the 
. most valuable feature of the new form of draught tube is 
probably the elimination of vibration, it is also estimated that 
it will improve the efficiency over that which could be obtained 
with tubes containing elbows by from 0.3 to 0.4 per cent. 

The cast-iron runners are each in one piece; their specific 
speed is 158 metric or 35.5 in the ft.-lb. system. At normal 
discharge the corrected velocity of the water leaving the 
runner and entering the draught tube is 21.3 ft. (6.4 m.) per 


second, corresponding to a velocity head of 7 ft. (2.1 m.), or. 


3.8 par cent. of the effective head on the turbme. The final 
discharge velocity from the draught tube at normal gate is 
approximately 5 ft. (1.5 m.) per second, corresponding to a 
velocity head of 0.175 per cent. of the effective head on the 
machine. | 

The cast-iron casing, although somewhat increasing the 
cost as compared with the use of steel plate, is superior, because 
it 18 absolutely rigid, and can be embedded to form part of 
the concrete substructure; it will not distort under the loads 
it has to transmit, and it resists corrosion. The levers, &c., 
of the vane-actuating mechanism are made extra strong, and 
renewable breaking links are provided. The operating ring 
is supported on a ball bearing, and is turned by two cylinders 
which are bolted to brackets cast on the turbine casing, thus 
making the entire operating mechanism self-contained with 
the turbine. The operating gear is lubricated on the Taylor 
svstem; a central air pressure grease gun supplying a system 
of piping. ; 

To relieve thrust above and reduce leakage round the runner 
labyrinth seals are employed. The main shaft of the turbine 
has a lignum vite guide bearing in the turbine head cover, 
the bearing shell being split both horizontally and vertically 
to facilitate removal. Acting upon the lower face of the 
generator rotor are brakes consisting of a series of shoes 
actuated by air plungers and controlled from a cock on the 
hand-control stand. 

To avoid running a number of governor pipes from the 
operating cylinders up to the gallery, with a consequent 
increase in the length of the fluid column and increasing its 
inertia, the main governor. valves are separate from the 
governor, and placed on the level of the generator-room floor, 
so that they are immediately above the operating cylinders. 
The Taylor control svstem 1s used with fluid-operated Johnson 
plunger valves, by the manipulation of which the.operating 
cylinders can be connected to either the governor or the hand- 
control system, all the valves for changing over being con- 
trolled by a single lever. A clutch is provided by which the 
5 can be put out of operation without shutting down 
he set. | | 


New Ignition Magneto.—A new ignition magneto of 
Swiss manufacture, and known as the Scintilla, is being intro- 
duced into thia countrv by ScINTILLA, LTD, of 9, Old Queen 
Street, Westminster, S. W. 1. | 


WORKING CONDITIONS IN FACTORIES, 


REPORT OF H.M. INSPECTOR or FACTORIES. 


We have already dealt with Mr. G. Scott Ram’s portion of 
the annual report of the Chief Inspector of Fuctories and 
Workshops for the year 1919.* "There is, however, much of 
interest from an electrical or allied point of view in the other 
sections of the report, and what follows 1s an abstract of the 
more important portions bearing upon the electrical industry. 

Dangerous Trades.—Mr. G. Stevenson Taylor, O.B.E., states 
that the observance of the special rules and regulations for 
dangerous trades is still below the pre-war standard, but few 
deliberate evasions have been noted. 

Many. factories engaged in the electric accumulator industry 
were worked under considerable pressure during the war, and 
the large demand for accuinulators for use on motor cars and 
motor cycles has tended to maintain the pressure. Consider- 
able extensions have been made to several factories during the 
year. In the case of one new factory, which was brought to 
the notice of the inspector by the notification of several cases 
of lead poisoning, the occupiers had failed to obtain a copy 
of the regulations or to comply with them; the firm was 
fined £10 10s. In several factories. where extensions have 
been made, attempts to utilise the original dust-extraction 
plant in connection with them have thrown an undue burden 
on the plant and resulted in a considerable falling off in its 
efficiency. In other factories the loss of efficiency in the dúst- 
extraction plan! has been wholly due to lack of proper main- 
tenance and cleaning. Mr. Clark (West London) mentions a 
case of this kind where the pasting benches were constructed 
with grids, and materials falling through them had been 
allowed to choke the exhaust pipes. The same inspector 
states that a case of lead poisoning was apparently caused 
by the worker inhaling the dust produced when the last traces 
of a lead compound were removed from a shovel by knocking 
it on the outside of an exhaust hood. 

The overloading of cranes is undoubtedly a very common 
breach of the regulations, but one ‘which is difficult to detect 
in the absence of definite evidence of the weight of articles 
lifted. This is often only revealed after a collapse has occurred. 
Excessive overloading of electric cranes is often made possible 
by drivers and others removing the proper fuses in the electric 
circuits and replacing them by heavier ones. This is probably 
done to save the trouble of frequently renewing the proper 
fuses, as they burn out with a moderate overload on the 
erane motors. | 

In addition to overhead crane rail accidents, Mr. Wright 
(North-Eastern Division) comments on accidents due to over- 
winding, and electrical accidents to persons doing repairs or 
painting in the vicinity of overhead trolley wires. In the 
Huddersfield district, Mr. Peacock reports on a fatal accident 
to a man by electric shock. A hoist was electrically con- 
irolled, but the wall plugs had become loose, and the descend- 
ing cage fractured the lock casing and detached the metal con- 
duit carrying the electric cable, with the result that the gate 
became ''alive," and a man received a shock when trying 
to open it. ! | 

The lighting of press shops has an important bearing on 
accidents; if the natural or artificial light in such shops is 
inadequate or comes from the wrong direction in relation 
to any particular press, the operator cannot see clearly what 
18 happening between the dies of the press. 

With regard to overspeeding of grindstones and emery 
wheels, users evidently make mistakes in calculating the 
velocity, or fail to allow for variation in the speed of the prime 
mover. Mr. Hird (Bolton), describing a fatal accident due 
to the fracture of an overspeeded grindstone, mentions that 
the stone itself was quite sound and properly mounted. It 
was assumed, however, that the speed of the driving motor 
was constant, and the fluctuations due to variations in voltage 
and to heating up had not been appreciated. — 

A number of unusual explosions are mentioned; Mr. Roos 
(South-West London) describes one which occurred in a 
machine for polishing powdered aluminium. The origin of the- 
explosion is difficult to explain, as the machine was earthed, 
and there should nave been no risk of sparking from static 
charges of electricity such as appear to have given rise to 
some explosions of this nature. 

Sanitation and Lighting.—The keynote of the reports from 
practically all divisions. state Mr. C. F. Wright, O.B.E., and 
Miss Slocock, is the progress made during the year in getting 
factories back to their pre-war standard of general cleanliness, 
and there 1s a desire on the part of both employers and workers 
for better hygienic conditions in all classes of work places. 
With regard to hghting, they state that progress is generally 
recorded both by means of electricity and gas. Diffused ceiling 
lighting appears to be coming more and more into vogue, and. 
has certainly great advantage over some other svstems of 
illumination, since, if the lamps are properly placed there is 
an absence of both glare and shadow. The arc lamp is dis- 
appearing, and the gasfilled lamp taking its place. One 
objection to electric lamps of this type, however, is the glare, 
but this can be overcome by the use of proper shades—the 
indirect method of reflection being often adopted. The general 
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question of shading both electric and incandescent gas lights 
has received the attention of the staff, and the better adjust- 
ment of light to the work is also frequently noted. Mr. Eraut 
(Belfast) comments on improved illumination in linen weaving 
sheds and in handkerchief hemming and embroidery work. 

The concentration of light on the cloth being woven is 
effected by means of carefully shaded electric lamps, whereby 
the worker is protected from the glare, the reed space is 
thoroughly illuminated and at the same time sufficient Lighting 
is provided for the gangways. In fine stitching it is obvious 
that a very efficient system of lighting is essential if the eyes 
of the workers are not to be strained, and this is being secure 
by means of lamp shades with a very acute cone angle which 
concentrates the light on the work immediately under the 
machine needle, and leaves the worker's face shaded." . . 

Similarly the high degree of accuracy necessary in the work 
in many of the factories in Coventry and Rugby makes good 
lighting imperative; there most of the factories are lighted 
by means of electric lamps, which are either of the arc type 
and fixed considerably higher than the workers’ heads, or 
of the metal filament type attached to flexible cables, and taken 
to the machines which are in use, the worker's eyes being 
protected from glare by the use of adjustable coloured shades 
of metal or glass, frosted glass, or globes of the Holophane "’ 
type. The introduction of a concentrated form of lighting is 
reported also in the Norwich boot factories, more particularly 
at the machine tables where it is now frequently found that 
the lamps are carried on standards affixed to fhe tables, and 
so constructed that the light can be fully directed on the 
work and shaded to protect the operator’s eyes from the glare. 
These lights are higuiy spoken of by the workers, who appre- 
ciate the absence of eye strain. As an instance of bad lighting, 
Miss Sanderson refers to the necessity for providing separately 
for general lighting and the lighting of individual machines 
or parts of the work. 

Industrial Diseases.—Reporting on this subject, Dr. T. M. 
Legge, M.D., C.B.E., states that detailed investigations by 
Dr. J. O. Bridge, F.R.C.S., Ed., have been made into, amongst 
other things, the injurious effects on the eyes and the tem- 
porary blindness following exposure to flashes in electric 
we - 

The S dass which stands out as the one exposing workers 
to the greatest risk of plumbism is that of the manufacture 
of electric accumulators. Seeing how large is the proportion 


* 


of the cases occurring in the one operation of pasting (20 out 


of 48), effort should be directed by manufacturers to accom- 
png this by mechanical means. In this country experi- 
ments have been made in the past in this direction, but have 
not proved so successful as would appear to be the case in 
America, where Dr. Legge found that in the larger works 
pasting machines are, to some extent, taking the place of 

and pasting. g, wire brushing, filing, and lead 
burning account for nine cases, and where lead burning and 
wire brushing are done at fixed points exhaust ventilation is 
imperative. As right notions of the causation of lead poison- 
ing. are of first importance, Dr. Legge emphasises again bis 
belief, after perusal of some 25,000 reports on cases which 
have occurred in the past, that locally applied exhaust ven- 
tilation is the sheet-anchor in the protection of the workers 
from leady dust and fume, and that these alone are the causa- 
tive agents. In the cases for the past year, for instance, 

ere 1s a note of one man whose duty it was to whitewash 
the red lead room, before doing which, however, he '' brushed 
the red lead off the walls with a stiff broom." He had only 
been employed three months when he contracted lead poison- 
ing. In an electric accumulator factory a man, employed 
four months only, suffered because '' pasted lead plates were 
being ground off at the edges on an emery wheel with no 
exhaust ventilation fitted.” 

With regard to the employment of women and young per- 
sons under 18 years of age in lead processes, the International 
Labour Conference, held at Washington last year, recom- 
mended that, in view of the danger involved to the function 
of maternity and to the physical development of children, 

-women and young persons under the age of 18 years be ex- 
cluded from employment in mixing and pasting in the manu- 
facture or repair of electric accumulators, and cleaning work- 
rooms where these processes are carried out. 

It is further recommended that the employment of such 
persons in processes involving the use of lead compounds he 
permitted only subject to the following conditions: (a) Locally 
applied exhaust ventilation to remove dust and fumes at the 
point of origin; (b) cleanliness of tools and workrooms; (c) 
notification to Government of all cases of lead poisoning and 
compensation therefor: (d) periodic medical examination of 
persons emploved in such processes; (e) provision of sufficient 
and suitable cloakroom, washing, and messroom accommoda- 
tion, and of special protective clothing; (f) prohibition of 
bringing food or drink into the workrooms.”’ 

The following figures refer tò accidents due to escape of 
fumes and pases. Power and suction gas: 1914, 21; 1917. 
32 : 1918. 21°: 1919. 19'. Starting suction-gas engines 
accounted for three cases, escape from tubes and flues for 
three. and repair to tubes and engines also for three. "The 
one fatal case resulted. from the operation of charging the 
producer plant, the wind blowing the gas into the worker's 
face. Five women were affected in s polishing shop from the 
adjoining engine house, where a joint in the exhaust pipe 
became detached, and the gas travelled through the space 


around two shaftings. Study of the cases again brings out 
the necessity for equipment with proper rescue appliances 
always available and used by the worker, the danger of work- 


ing ane. and the risks often run by rescuers. 


ermatitis from zinc chloride used as a flux was investigated ; 
the condition affected girls employed soldering small parta 
of flash lamps. Considerable carelessness was observed among 
the operatives, who took little or no care to prevent splashing ; 
the means provided for washing left much to be desired. 
Greater care in work, improved washing accommodation, and 
an ointment applied to the hands prior to work rapidly re- 
duced the number of cases. 
Night Employment of Young Persons.—A general survey 
has been made, says Mr. W. K. Beard, of the position re- 


garding the employment of young persons at night in indus- 


tries where such employment is permitted. Inquiries have 
been made in all electrical stations in which 1t was con- 
sidered likely that young persons were employed. The 
exception is used only in a few small to medium-sized stations 
in the smaller towns. The figures obtained were: Works in 
which young persons are employed at night, 85; number of 
young persons employed, 191; employment is practically 
always on the three-shift system. Volt lads " regulate the 
pressure and record meter readings; some do a little more, 
and are called switchboard attendants. They are found in 
stations where there is only one engineer on a shift, and 
assist him. Oilers and cleaners, coal trimmers, and assistant 
stokers, battery fillers; these boys are not being trained as 
a rule, and the apprentices work on the day shift only. They 
are used as cheap labour, and at 18 years of age or thereabouts 
lose their employment; station engineers do not favour their 
employment, partiy for this reason, and partly because they 
would prefer more responsible persons. 


THB AWARDS OF THE WHITLEY COUNCILS 


COLCHESTER CORPORATION v. E. T. U. 


THE President of the Industrial Court had before him, on 
October 22nd last, at Westminster, the case of the Colchester 
Corporation versus the Electrical Trades Union, the terms 
of reference being: An application from the Electrical 
Trades Union that the agreed schedule of consolidated rates 
as fixed by the District Council No. 9 (Home Counties) of the 
Joint Industrial Council for the Electricity Supply Industry 
shall be paid to the workpeople concerned employed by the 
electricity department of the Colchester Corporation.” 

On behalf of the E.T.U. Mr. W. J. Webb said a Whitley 
Council had been set up for the electricity supply industry, 
and Colchester was situated in No. 9 area of that national 
body. The No. 9 District Council had fixed rates of wages for 
all the operatives einployed in electricity undertakings and 
generating stations in that area, and had issued instructions 
to all the undertakings in that area to pay those rates. With 
the possible exception of two privately-owned concerns and 
one municipality (Colchester), the fixed rates had been paid 
by all. Colchester Corporation refused to pay the rates on 
the plea that it was unable to afford the increases in wages 
which the fixed rates involved. The majority of the munici- 
pal undertakings in the No. 9 area were at present not 
paying their way; therefore, if Colchester were not made 
to pay the fixed rates, hardly any of the other municipal 
undertakings would pay them either, and that would be the 
end of the Whitley scheme. The Whitley Council was set 
up to avoid industrial strife, and it was not going to tend 
to that end if undertakings refused to conform to the decisions 
of the Council. That was the E.T.U.'s case; it was not 
interested in whether the Colchester Corporation could afford 
to pay the rates, it was principally concerned with the prestige 
of the National Joint Industrial Council. It asked the Court 
to rule that the rates of wages fixed by the District Councils, 
or National Joint Industrial Council, should be upheld by 
the bodies which were parties to those Councils; those bodies 
were directly represented on the Councils because of their 
membership of the Incorporated Municipal Electrical Asso- 
ciation. 

On behalf of the Colchester Corporation it was pointed 
out that the E.T.U. representative urged nothing so far as 
he himself was concerned; it was a claim on behalf of the 
committee he represented. It amounted to opposition on the 
part of another body which set up certain claims, inter alia, 
that the Court's power was limited to the ruling of Lea 
or " Nay " to the standard rate of pay. and that it had no 
jurisdiction to judge the case upon its merits. If that claim 
was upheld by the Court, then it was of no use continuing 
the case. Unless it could be judged upon its merits, the case 
would be of no value to the Corporation. 

The secretary of No. 9 District Council on the employers’ 
side. Mr. T. W. Cole, called as a witness for the E.T.U., said 
that the statement he was to make had been agreed to by all 
the members, both emplovers and employed, of the Council. 
As a witness for the E.T.U.. he submitted the case of the 
Home Counties (No. 9 area) Industrial Council. that the 
Court should decide whether the Colchester Corporation should 
or should not pay the consolidated rates as laid down by No. 9 
Council. Further, he stated that it was of radical im- 
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portance, not only to his Council, but to all others, that the 
Court's ruling, if in favour of payment, should specifically 
state that the rates were not applied on their own merits, 
but in virtue of their being the standard rates, which were 
issued for the district by the properly constituted Council for 
that district. He urged serious consideration of that point, 
since it would deal a fatal blow at the authority of the whole 
of the District Councils if a new principle were introduced, 
namely, that there should exist over the District Councils 
another tribunal which might alter the various rates which 
had been fixed by the District Councils. It would mean that 
in future no Corporation or company would pay the rates 
recommended by the District Councils until they had been 
confirmed by an Industrial Court. Further, seeing that the 
majority of the undertakings in the No. 9 area were paying 
the consolidated rates solely on the understanding that the 
District Council was the authority recognised by the Govern- 
ment for fixing those rates, all such undertakings would be 
placed in an entirely false position. The trade union side 
would not continue to work on the Council, and it was 
doubtful whether any representatives would be found willing 
to act on the employers’ side, if their work was mude sub- 
ject to the approval of a further tribunal. The No. 9 
Council was recognised by the Ministry of Transport as having 
a locus as a properly constituted body under the Electric 
Lighting (Clauses) Act, 1899, and the Statutory Undertakings 
(Temporary Increase of Charges) Act, 1918. Such locus was 
given in view of the fact that certain undertakings, being 
unable to pay their way, had recourse to the Ministry of 
Transport for permission to increase their maximum charges 
for electricity supplied. In such cases the schedule of con- 
solidated rates of wages issued by the No. 9 Council was taken 
as the authoritative scale, and the Council had been given 
a locus, in an interview with the Electricity Commissioners, 
to oppose applications for permission to increase charges for 
electricity if the undertakings concerned paid rates of wages 
other than the consolidated ones. ‘The Council, therefore, 
claimed to be recognised as the final authority for its district 
on the question of wages by both the Ministry of Labour and 
the Ministry of Transport. i 

Following an explanation of how the Colchester Corporation 
was represented on the District Council by virtue of its menı- 
bership of the I.M.E.A., and of the Whitley scheme's idea that 
tariffs agreed to by a majority of both sides of the District 
Council could be imposed on all constituent bodies in its area 
without final reference to, or acceptance by them, it was 
pointed out that if the relationship of the Colchester Corpora- 
tion to the No. 9 District Council was not upheld, similar 
relationships in the case of other undertakings could not be 
upheld either. It was intended that the Councils should be 
composed only of representatives of the trade unions and em- 
ployers' associations; the Whitley scheme specifically intended 
that individual undertakings should not be asked to elect 
members. 

For the Colchester Corporation it was argued that before it 
could be bound to a tariff the Corporation should have a 
voice in the arrangement of, or in the appointment of those 
who arranged. the tariff. It agreed in substance, but dis- 
agreed in fact, with the arguments set out above. It was 
not, and never had been, represented, and always strongly 
dissented from the whole thing. Although it had been a 
member of the I. M. E. A. for many years, as soon as that body 
was called upon to be a party to schemes connected with the 
payment of wages, the Colchester Corporation had informed 
it that the Corporation had no desire to be and would dissent 
from being associated with any action the I.M.E.A. might 
take. In March, 1919, the Corporation appealed to the 
Ministry of Transport in connection with the Stoker Award, 
and the Ministry gave a very definite ruling that it was a 
mistake for the Corporation to have been cited as a party to 
that award. 

For the No. 9 District Council it was stated that even in 
the event of the majority of the undertakings throughout 
the country resigning their membership of the MEA. (and 
thus ceasing to be represented on the District Councils), it 
was the idea of the Whitley scheme thut the Joint Industrial 
Council (if it still existed) should still in that case continue 
to govern the situation. Rates fixed by a District Council 
were intended to be paid whether the various undertakings 
were willing to pay them or not. The employés’ side of the 
Council was prepared to carry out all the Council’s decisions, 
because the employers’ side was also expected to abide by 
them. ‘The Ministry of Transport in sanctioning increased 
charges for electricity would take into account the under- 
taking’s willingness to pay higher rates of wages if the fact 
was mentioned in its application, but not otherwise. 

COLCHESTER CORPORATION v. E.P.E.A. ! 

The application of the Electrical Power Engineers' Associa- 
tion for the payment of a bonus of £30 per annum as from 
January Ist, 1920, to the technical engineering staff of the 
Colchester Corporation was next heard bv the Court. The 
recommendation to pay the bonus was made by the National 
Joint Board of Employers and Members of Staffs in February 
ip subsequent and in addition to the Stoker Award No. 

The Colchester Corporation maintained the saine attitude 
as it had done in connection with the previous case, namely, 
that it was not a party to the award. 

The decision of the Court will be issued in due course. 


TRADE STATISTICS OF SOUTH AFRICA. 


Tae following statement, showing the imports of electrical 
and similar goods into the Union of South Africa during the 
year 1919, has been taken from the recently-issued official 
trade statistics. Where possible the figures for 1918 are added 
for purposes of comparison, and notes of any increases or 


decreases are made, 
prevent this being done :— 


1918 1919 Inc. or Dec. 
£ £ £ 
Electrical cable and wire.— 
Total 90,000 272,000 +182,000 
From Great Britain 20,000 182,000 +162,000 
„ Japan oP 34,000 . 25, — 9, 000 
„ United States 32,000 62,000 + 30,000 
Batteries, Primary.— 
Total .. 17,000 — 
From Great Britain. * 2,000 — 
„ United States 14,700 — 
Batteries, secondary.— 
Total... 63,000 
From Great Britain d 11,000 — 
» United States 52,000 
Heating and cooking apparatus.— 
Total l 24,000 — 
From Great Britain ? 10,000 — 
„ United States 14,000 — 
Insulators, porcelain.— 
Total ... 2,000 4,000 + 2,000 
From Great Britain 1,000 3,700 + 2, 700 
Insulators, all other.— 
Total 325 500 + 15 
Irom Great Britain 85 350 + 265 
amps, incandescent .— 
Total .. 94,000 — 
From Great Britein 16,000 — 
„ Holland à i 28,500 — 
„ United States 47,000 — 
Motors.— . . 
Total, kw. b 15,000 — 
„ kd 95,000 — 
From Great Britain, Kw. 8,200 — 
: £... 49,000 — 
„ United States, Kw. 6,770 — 
2 45,000 — 
Trausformers.— —— 
Total * 17,000 — 
From Great Britain 4,600 — 
» United States 12,000 
Electrical machinery, other.— 
Total 126,000 f 180,000 + 54,000 
From Great Britain 56,000 62,000 + 6,000 
„ United States 69,000 117,000 + 48,000 
Electrical material, other.— 
. Total ... 282,000! 195,000 — 87,000 
From Great Britain 81,000 120,000 + 39,000 
„ United States 79,000 64,000 — 15, 000 
„ Japan 24,000 9,000 — 15,000 
„ Holland 95,000 500 — 94,500 
Crancs, elevators, and lifts. — 
Total 11,000 20,000 + 9,000 
Froin Great Britain 8,000 14,000 + 6,000 
„ United States 3,000 6,000 + 3,000 
Mining machinery.— 
Total 569,000 715,000 149,000 
From Great Britain 292,000 303,000 + 11,000 
» Sweden EN 4,000 1,000 — 3,000 
» United States 272,000 406,000 +134,000 
„ Switzerland : 1,000 1,000 — 
Telegraph and telephone material.— 
Total 6,000 17,000 + 11,000 
From Great Britain 2,000 8,000 + 6,000 
» Sweden 3,000 1,500 — 1,500 
Tramway rails.— 
Total 1,000 4,500 + 3,500 
From Great Britain, "ED 1500 + 500 
„ United States — 3,000 + 3,000 
Tramway rolling-stock.— 
Total 7.000 29,000 + 22,000 
From Great Britain 4,000 10,000 + 6,000 
» United States 3,000 19,000 + 16,000 
Other tramway materials.— 
Total 1,000 7,500 + 6,500 
From Great Britain — 1,500 + 1,500 
„ United States 1, — — 1,000 
„ Other countries — 6,000 + 6,000 


ut in some instances new classifications 
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an addition to the aboye the following goods were imported 


Government stores 
1918 1919 Inc. or Dec. 
Batteries, primar. £ £ £ 


From Great Britain e 7. 002 6000 E. 


„ United States see 11,000 — 
Batteries, secondary.— i ; 
From Great Britain xs pus nd 1,000 — 


Heating and cooking apparatus.— 
From Great Britain "d ii 


Insulators, porcelain.— 
From Great Britain h^ a * 


Motors and parts.— 
From Great Britain, ae ois 


* 100 — 


B 
| 


LÀ 
Eo 
A N 
| 


Electrical cable and wire.— 


Total m ... 14,000 99,500 + 85,500 
From United Kingdom .. 11,000 84,000 + 78,000 
» United States Mm — 15,500 + 15,500 
Telegraph and tclephone — — EE 
Total... 5 ... 18,000 78,000 + 65,000 
From United Kingdom  ... - 9,000 59,000 + 50,000 
„ Sweden dis 2 - 4, 9,000 + 5,000 
„ United States ate s — 10,000 -r 10,000 
Transformers.— 
From Great Britain che sa 437 
Electrical machinery, other.— 
From Great Britain 2 ous 1,500 
» United States p e 400 


Electrical material, other.— 
From Great Britain 


* Included with electrical ana other. 

t Includes motors and transformers, now shown separately. 

: Includes batteries, lamps, heating and cooking apparatus, 
&c., now shown separately. 


3,000 


— 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) " 


express!y for this journal by Messrs. Szrrowjowzs, O'DsLL aun 
8, Chartered Patent Agents, 985, High Holborn, London, W. C. 1. 


Lubbock. October 25th. 
E. Bouteille. 


90,074. “ Electric coupling." I. 

30,109. Circuit .closing and breaking devices.“ 
With. (France, November 26th, 1919.) 

30,121. “ Electric relays." McKenzie, Holland, and Westinghouse Power 
Signal Co., and W. A. Pearce. October 25th. 

30,122. '' Electro-pneumatic braking apparatus." T. H. Thomas. 
25th. (United States, April 2nd.) 

30.133. Relays for control of electric circuits.’ 
C. W. Yerger. October 25th. 

30,135. Electrically driven planers, &c.“ 
Co. and L. Miller. October 25th. 

30,148. Luminous electric discharge tubes for production of illuminated 
signs, &c." M. Schmierer. October 25th. (Germany, October 25th, 1919.) 


October 


October 
lgranic Electric. Co. and 


Metropolitan-Vickers Electrical 


30.156. Magnetic circuit of electrical motors and dynamos." H. Robinson. 
October 25th. 

30,167. ‘* Electric flame projector." C. W. Richardson. October 25th. 

30,193. “ EIE Berens signalling device for automobiles, &c." G. M. O. 


Richards. October 26th 

30,216. “Electric installations for starting and lighting automobiles." J. 
Bethenod. October 26th. (France, October 2lst, 1919.) 

30.227. Electric generator." S. Gross. October 26th. 

30,230. '' Appliance for actuating handle, &c., of electric switches [rom a 
distance.“ E. M. Stancliffe. October 26th. 

30.231. Transmitting and receiving instruments." W. Stroud, A. Barr, 
and Barr & Stroud. October 26th. 

30,265. Electrode holders for electric arc welding, &c." A. C. Cutting 
and Welding Co., W. H. Flood, and D. T. Smout. October 26th. 
30,267. Secondary electric batteries." Chloride Electrical Storage Co. 
and H. Dean. October 26th. 

30,278. “ Magneto electric machines." A. M. Allan and R. B. North. 
October 26th. 


30.287. Wind power electric generating plant." J. C. Hansen-Elle- 
hammer, October 26th. R 
30.290. Cable telegraphy.” S. G. Brown. October 26th. 

90,292. “ X-ray plates." A. L. Landau and L. A. . Levy. October 26th. 

30,301. '' Three-electrode thermionic vacuum tubes.” W. H. Eccles. Octo- 
ber 26th. | 

30. 305. Wireless telephone transmitters." Ges. für Drahtlose Telegraphie. 
October 26th. (Germany, November lith, 1919 

30,306, '' Process of telephony and telegraphy by high-frequency currents 
and stationary periodicity transformers.’ Ges. fur Drahtlose Telegraphie. 
October 26th. (Germany, December 2nd, 1919.) , 

30,307. '' Hiph frequency interrupters.” Ges. für Drahtlose Telegraphie. 
October 26th. (Germany, November 7th, 1919.) 

30,313. “ Telephones." P. E. Davenport. October 27th. 

30.380. “Electric fan heaters." A. E. Alexander (Universal Interests Inc.) 


October 37th. 
W. Ges. Gurlt. 


and Universal Interests Inc. 
30,388. ‘ Relay for signalling.“ 
November 24th, 1919.) 
30.389. « Systems of electric motor control." British Thomson-Houston 
Co. (General Electric Co.) and General Electric Co, October 27th. 
30,3196. '' Electrical signalling apparatus.“ Luftfahrzeugbau Schütte-Lanz 
and 5. “Sokal (Luftfahrzeugbau Schutte-Lanz). Octeber 27th. 
30.409. . Electrical cooking vessels." G. Durando. October 27th. 


November 20th, 1919.) " 
30,425. Dynamo electr * machines." J. B. Wiard. October 97th. 
30.432. “Sparking plugs." Brewster-Goldsmith Corporation. Octeber 27th. 
(United States, June 9th. 1919.) " 
30.433. © Electric means fer preventing theft of motor vehicles.“ J. M. 


L nd O. T. Smith. Octob r 27th. 
20:334. l 1 October 27th. 


October 27th. (Germany, 


(Italy, 


30.5 $34. "' Electric switches." J. M. Longe and O. T. Smith. 

30.458. '' Long range electric switch." A. Page. October 28th. 

30.405. '' Electro-magnetic control mechanism." S. Grossi. October 28th. 
30,473. '' Automatic electric switches." H. B. Vogel. October 28th. 


30,504. ''Vacuum tubes for wireless telegraphy and telephony." Soc. 
Independante de  Telegraphie sans Fils. 


October 28th. (France, October 
28th, 1919.) 
30,534. “ Electrode foe arc welding. &c." W. H. Boorne. October th. 
30,544. Indicator for storage batteries.“ C. C. Hewitt. October 28th. 
30,552. Drawn wire filaments.” General Electric Co. and F. S. Goucher. 


H. T. Collier, 


October 28th. 


30,569. Dynamo and switchboard for motor vehicles.” 
H. B. Elcock, and J. J. Milne. October 29th. 


30,576. '' Modulation of electrical oscillations, &c.'* Radio Communication 
Co. and J. Scott-Laggart. October 29th. 
33 “ Electric rivet heater." W. S. Johnson and J. W. Sheffer. Octo- 
r th. . 


30,599. '' Means for interlocking electric switches." C. C. Garrard and 
A. H. Railing. October 29th. 

30.605. ‘“‘ Microphones." J. Gardner. October 29th. 

30.628. *'' Electrical transmission of intelligence.“ F. E. Pernat and E. 
Potter (Pernat & Rich) and L. J. Rich. October 29th. 


30,631. *'' Apparatus for electrically transmitting images of pictures, moving 


objects, &c., to a distancc." F. S. Morgan. October 29th. 
E PEOR Electric heating and cooking apparatus." B. G. Battson. Octo- 
er 29th. 
ae Suspension chains for electrolicrs, &c." E. J. Perry. October 
th.. 
30,690. '' Tramcars, &c." & Geddis. October 30th. 
30,702. “ Magnetic circuits for electro-magnetic apparatus." T. F. Wall. 


October 30th. 
30,706. '' Telegraph relavs.” 


A. Orling and Orling's Telegraph Instru- 
ments Syndicate. October 30th. 


30.737. “ Electric insulators.” S. de la Rue and T. de la Rue & Co. 
October 30th. 

30.740. '' Electric light, gas, &c., fittings." E. Eyre and W. Harrison. 
October 30th. 


October 30th. 


743. '' Radio apparatus." T. Appleby and L. M. Knoll. 


(United States, June láth, 1919.) 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will ^ be taken. 


1918. 
244. *' Electric resistances.” H. George and J. Hebert. April 16th, 1917. 
(115,617.) 
1919. 
8,156. '' Telemotors." A. E. Alexander (Benson Electric Co.). April lst, 
1919. (152,045.) 
8,197. '' Telemotors." A. E. Alexander (Benson Electric Co.). April lst, 
1919. (152.046.) ; 
8,158. '' Telemotors." A. E. Alexander (Benson Electric Co.). April lst, 


1919. (152,047.) 
9,489. '' Electrical deposition of particles from gases." Sir O. Lodge, L. 
Lodge, and Lodge Fume Deposit Co. (in i April 14th, 1919. 


(152,051.) 
9,511. Electric heating resistance elements.“ L. V. Leonard. April 14th, 
May 7th, 1919. 


1919. (152,052.) 
F. Harrison. 
* Electric fuses.” H. Harris and J. G. Cook. June 4th, 1919. 


Electric incandescence lamps.” 


14,205. “ Electric selective signalling and like systems. International 
Electric Co. and F. R. Baldock. June 4th, 1919. (152,063.) 
16,538. '' Dynamo-electric machines," British Electric Plant Co. and A. W. 


Maudling. July 2nd, 1919. (152,070.) 


16,674. '' Apparatus for dedu step-by-step signalling systems." H. C. 
Ford. July 3rd, 1918. (129,290.) 

16.691. Thermionic amplificrs."' J. Erskine-Murray. July 3rd, 1919. 
(152,086.) 

16,751. Electric burglar alarm.” T. B. O'Brien. July 4th, 1919. 
(152,098.) 

16,828. ''Intercommunication telephones." R. L. Murray and Telephone 


Manufacturing Co. July 4th, 1919. (152,107.) 

17,345. Electrical transmission systems for use in speed controlling, 
measuring, and/or indicating in signalling by speel variation and for 
analogous purposes."  Evershed & Vignoles and J. C. Needham. June 10th, 
1919. (152.128.) 

17,365. “ Electric ignition apparatus for internal combustion engines. 
A. J. Stevens & Co. and H. Stevens. July IIth, 1919. (152.131.) 

18,016. *'' Electric furnaces.” Electro-Metals, Ltd., and T. D. Robertson. 
July 18th, 1919. (152,145.) 

18,410. “ Apparatus for use in connection with telegraphy and telephony 
and in connection with the control of electrically actuated or controlled 
apparatus situated at a distance," A. H. Branton, E. A. Bitton, A. W. 
Dransfield, and S. E. Boyce. July 24th, 1919. (Coynate application 31 11/19.) 
(152,153.) 

15,462. 

19,571. '' Induction 
(General Electric Co.). 


„ Electric. switch lock." W. H. Cole. July 24th, 1919. (152, 155.) 
electric furnaces." British Thomson-Houston. Co. 
August 8th, 1919. (152,157.) 


19.845. Electric heaters." R. Hill. August 12th, 1919. (152,162) 
20,114. “ High-voltage  insulators." F. Jaentsch. February 6th, 1919. 
(138.589.) 

21.342. “Electric arc furnaces. A. P. Heyen. August 90th, 1919. 
152,176. 

(23.400 " Telegraphic recorders, relays, telephonic receivers, or the like.“ 
J. H. Smart and J. Tucker. September 23rd, 1919. (152, 190.) 

26.267. junction or like device for use in electrical wiring systems. E. 
Wilcox. October 27th, 1919. (152.210.) 

27.570. Eleetrically-controlled application valves for pneumatic brakes.” 


R. Haddan (J. B. Regan). November 7th, 1919. (152,216.) 

29.280. Conductor rails for electric railways or the like.“ Merz and 
MeLelian and S. G. Redman. November 24th, 1919. (152,230.) 

20.933. * Electric lamp shade holder." J. A. Sargent. December Ist, 1919. 
(152,234.) 

1920. 

675. Electric heating units.” British Thomson-Houston Co. 
Electric Co.). January 8th, 1920. (152,248.) 

3.162. “ Spark plug." W. C. Rollins. February 2nd, 1920. (152 256) 

3.312. “Electrodes for electric arc welding and metal-cutting purposes.“ 
W. H. Boorne. February 3rd, 1920. „(Addition to 132,354.) (152.27.) 

4.9070. Electric signalling systems.“ luranic F'ectric Co. (Cutlet Hammer 
Manufacturing Co.). February 18th. 1920. (152,262.) 


(General 


5.586. Electric switches.“ Benjamin Electric Manufacturing Co. Decem- 
ber 26th, 1914. (139.481.) X 
7,714. Sparking plugs for internal combustion engines. R. Breton. 


October 16th, 1919. (152,270.) 

8.245. '' Electric transformers."' 
1917. (140,466) 

&.587. '' Induction regulators particularly for varving the spe of electric 
transformers." V. Martinetto. February 21st. 1919. (140,782 

13,071. "' Telephone systems.” Western Electric Co. September 1Oth, 
1919. (Addition to 141,264.) (180,727 i 

18.028. ‘System of connections for regulating the Strength of a current 
in the divisions of a two-part divided current circuits." Krupp Akt.-Gee. F. 


January 2nd, 1917. (145,730) 


Western Electric Co. November lath, 


Von LXXXVII All Hights ] 
No. 2243, Reserved. 


om, £1 148. 8d.: Canada, 


ork City. TonoNTo, 'Oxr,.: Wa. 1 — & Sons, LiD., M 


Telegraphic Address : 


LITHOLITE 
INSULATORS, Ltd. 


65—57, Hackney Grove, London, E. 8. 
‘Phone and Telegrams: Dalston, 592, London, 


FIREPROOF AND OTHER GRADES. 
ABLISHED NEARLY 20 YEARS. 


Birkby’s “ELO” 


For all purposes for which moulded in- 

sulation is required specify ELO 

which is water, oil and fireproof. 1 
999999999999 999999999949949 


FLEMING, BIRKBY & GOODALL, LTD. 
LIVERSEDGE, YORKSHIRE. 


WRIGHT Tel. : Motor. 
MOTORS. 


WRIGHT MOTORS, Ltd., HALIFAX. 


A.C. amd 
D. G. 


EVERY DESCRIPTION OF 


SMALL TURNED PARTS and CASTINGS 


for ELECTRICAL ENGINEERS. 
A. MORTON, 
6, Tenby Street North, Birmingham. 


BROOK 


ONE, TWO and THREE-PHASE 


MOTORS. 


See Sup. 70. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON, 


MICA & MICANITE 
TAYLOR & PETTERS, LTD., 


40, Hatton Garden, London, E.C. 1. 
Bee Page ii, 


DYNAMOS. 


Phone: 
4575 Central. 


MOTORS. * 


VICTORIA DYNAMO & MOTOR Co.,. 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
Phone: Gerrard 1245, 


NOVEMBER 19, 1920. |* 


LONDON: PUBLISHING, OFFICE, 4, LUDGATE HILL, E.C. 4. 
. 6d.; Colonial and 2 £2 18. 6d. per annum. —Naw York: D. VAN NOSTRAND Co., 25, Park Place, New 

Chambers. Paris: Borveau & & CHEVILLET, Librairie, Etrangére, 22, Rue de la Banque. 
"Ageekay, Cent., London.” A B C Code. Telephone Nos. City 997; Central 4425 (Editorial only). 


CHURTON e 
a and PoLy?® 


e MOTORS 


T. HARDING CHURTON & CO., LTD.. 
Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker : 


FRANK GILMAN, 
9, Westfield Road, BIRMINGHAM. 


See Advertisement this week, page xxxvii. 


“EMPIRE” 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED, GLASGOW. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON, E. 


TELEPHONES & CABLES. 


Bee Advertisement last week, p. xvi.. 


CONNOLLY'S (BLACKLEY). Lo. 


for 


WIRES AND CABLES. 


Bee Advertisement this week, p, Ul. 


WHITE / 
Electrical Instrument Co., Cid. 


2, 4 & 6, GLOUCESTER ST., 
CLERKENWELL, LONDON, E.C. J. 


Wire 'Phone: 
Voltograph, London, City, 8660, 


ELECTRIC MOTORS. 


One, Two and Three-Phase. 


BRITTAIN’S ELECTRIC MOTOR Co. 
(Late Langdon-Davies Electric Motor Co.), 
110. Cannon Street, London, E.C. 4. 


INSULATING 
-= BEADS - - 


Immediate Delivery. 
35/37, Noble St., 


HOLDER-HARRIDEN LTD., 


London, E.C. 


Advertisement Index, see page xxxvi 


Registered at G.P.O. as a Newspaper and 
Canadian Magazine rate of Postage. 


SUBSCRIPTION RATES, Postage Free: 


United 


THE 
J.P. WIRING SYSTEM. 


See page xIII. 


Better than Rubber, Leather and Gutta-Percha. 


Neate St., London, S.E. 5 


SHUNT REGULATORS. 
MOTOR STARTERS and all classes of Resistance Work. 


REPAIRS 2 MOTOR STARTERS. 


THE SOLENOID REGULATOR co., 


HIGHGATE SQUARE, CAMP MILL, 


Midian d cor. BIRMINGHAM.,.,,,, i: Divanka AER 
——U— ————— 


MAVOR & COULSON, Ltd., 


GLASGOW. 


MOTORS, DYNAMOS, 
SWITCHGEAR. 


H. DUNN & SON, 


NewingtonCauseway, 
* LON DON. S.E. 1 


RAYNER & HEALD, LTD., 


DUKE STREET, DERBY. 


TWO & THREE-PHASE 
MOTORS only. 


FU LLER' UNITED ELECTRI 


„ LIMITE 
NUFAOTURERS 
ACCUMULATORS 
WIRES & CABLES 


WORKS: CHADWELL HEATH, ESERX, 


Tel.: Hor; 1167. 


BATTERIES 
CARBONS, . 


General Sales Offices : - 
IDDESLEIGH HOUSE, Caxton $t., Westminster, 


‘Grama Blocbat, Vie, London, ‘Phone: Victoria 6868. 


INGLEBY & CO., 


ELLAND ROAD, LTD. 
MOTORS LEEDS. 
FOR DIRECT AND Tel. 378 
ALTERNATING CURRENT VT 
Delivery from Stock up to 50 H. P. 1122 
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ENCLISH 
EDISWAN 
EVERYTHING 
ELECTRICAL 


ERE is an illustration bf a Water 
Cooling Plant supplied to the 
Borough ef Bermondsey Electric 
Supply Co. Our 

long experience in p- > 
constructing and 7 : — 

cons ant 3 » ds 

* A ER sd b. 

| EE. "OREL" d 
T: 


erectind Water 
.Coolers of every 
description and 
for all purposes to 
many of the 
largest — organis- 
ations in the 
country, enables 
us to give advice 
as to the most 
suitable Cooler 
for any conditions. 
Consult witb us. 


The house of Ediswan 1s 

the best equipped to deal 

with all enquiries for 
Everything 
Electrical. 


ENTIRELY BRITISH. 


The Edison Swan Electric Co., Ltd. 


PONDERS END, MIDDLESEX, 
London and Provincial Depots. 


— THE PREMIER COOLER AND ENGINEERING COMPANY, LIMITED, 


Makers of Water Cooling Plant, Dry and Wet Air Filters, 
Oil Separators and Steam Traps. 


Station Works, Shalford, nr. Guildford, Surrey. 
‘Grams: '' Precooler, Shalford.“ Telephone: Shalford 27. 


MICA«MICANIT 


JNSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 


'PHONE—4575 CENTRAL. 
TELEGRAMS—" MICAYLOR, LONDON- 


TAYLOR& PETTERS, l. 


40, HATTON GARDEN, 


, Contractors for Air Board. War Office and Admira'ty Requirements. LONDON, EC 4. 
CUTT NG AND GAUG:NG OUR SPECIALITY (The Oidest Established Mica House in the country. : 
BEST QUALITY MICA ONLY. AND ALL BRITISH. 


— 


HIGHTENSITE 


—ĩ tektites sg = PU 8. 
e M P HEMICAL VESSELS, &e., 
illl c Ae y LINED WITH EBONITE. 


— 


© SEND US — —— 


rum eR 
s 


"d 5 
Telephone: " ' * 
ephone: CITY 3115. Telegrams : " VANDUARA. CENT. LONDON 
Contractors to H.M. Government. | 


ee INSULATING TAPES, WEBS, CORDS, SLEEVING, &c. | 


DELIVERY FROM STOCK. 


JOHN MACLENNAN & CO, 


115, NEWGATE STREET, LONDON, E.C. 1. ano ar 188, INGRAM STREET, CLASGOW. 


Sheets.Fods-Tubes €P t 
c 
FO 
P pie TORS 
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A CRISIS l IN ELECTRICITY SUPPLY. 
Tue letters from the Electrical aise ig need A6: 
ciation and the National Joint Board of Employers and 
Members of Staffs, of which we give summaries in our 
Business Notes "' to-day, leave no room for doubt that 
a very serious crisis has arisen in the electricity supply 
industry. Wearied with the prolonged delay on the 
part of the supply authorities, the great majority of 
which have refrained from compliance with the schedule 
of salaries drdwn up by the National Joint Board, thé 
Association has decided by à huge majority of votes to 
submit no longer to the undoubted injustice under which 
its members are suffering. . Unless the schedule is 
adopted by December 11th, the members of the E.P.E.A. 
will cease work on December 14th, and the supply of 
electricity will inevitably be cut off in all the areas 
where the electricity works and sub-stations are operated 
by them—that is, practically throughout tlie country. 

The situation 1s rightly described as very grave; the 


functions of electricity are so intimately interwoven 


with the industrial, commercial, social, and domestic 
life of the community in general that the cessation of 
supply would immediately make itself felt in every phase 
of our existence. To electrical readers we need not 
elaborate the point, with which they are familiar; they 
are well aware, too, that a strike of power station stafis 
could not be fought with voluntary labour. Like the 
miners, they are irreplaceable, and if they withhold 
their services the supply cannot be maintained, except 
in the smallest stations, where the chief engineer can 
perform the technical duties himself. 

The Association demands that the schedule agreed 
upon in May last shall be accepted without reservation 
and put in force at once. The fact that the schedule 
has been adopted by some undertakings indicates that 
its terms are not unreasonable; it is not & demand 
emanating from employés alone, but one that has been 
formulated by a Joint Board on which both employers 
and employed are represented. At the convention of 
the Incorporated Municipal Electrical Association, 1n 
June last, à resolution was unanimously passed urging 
all municipal undertakings to comply with the awards 
of this Board as well as those of the National Council. 
The Ministry of Labour has induced the Electricity 
Commissioners to inquire whether an undertaking has 
adopted the schedule, before they grant permission to 
increase ¢he charges for electrical energy. In the 
face of these facts it is impossible to impugn the 
justice of the claim. To urge that the industry 
cannot afford to pay the scheduled rates is utter futility ; 
it is paying three times pre-war prices for coal, and 
nearly three times pre-war rates for labour, and to meet 
these costs the price of electrical energy has been raised 
like that of other commodities, but not so much. To 
put the matter in its true light, the value of money has 
fallen to two-fifths of its pre-war standard ; & man who 
was paid £200 a year before the war should now receive 
£900 merely to maintain his original position, without 
regard to the advances that should have accrued to him 
during the six years’ interval. But while the claims 
of coal and labour have been conceded, the staff men 
have been left out in the cold to struggle on as best 
they can. Even before the war, the salaries prevailing 
in electricity supply were absurdly. low compared with 
those ruling i in other professions, and only the engineer 8 
love of his work, and never-failing cheerfulness in ad- 
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versity, kept him at his post. It is indeed high time 
that his unquestionable claims for adequate remunera- 
tion were recognised. 

The position of the Association in this matter is un- 
assailable. The question has been decided by the Joint 
Board ; ample time has been given for deliberation ; and 
some authorities have already accepted the schedule. 
The régime of autocracy has been swept away by the 
war ; the claim of each authority to fix its own scale is 
inadmissible. The only hope of industrial peace resides 
in the maintenance of the authority of the Whitley 
Councils, one of which the Joint Board is officially 
recognised to be. We do not anticipate that the conflict 
_ will be carried to the point of actually stopping the 

supply of electricity, because the Association is the 
master of the situation. The Employers’ Side of the 


Board is exerting every effort to avert the threatened : 


strike by securing the recognition of the schedule to 
which it is a party, and we sincerely trust that its en- 
deafours will be successful. But in the contrary event 
the country must face the inevitable consequences. We 
have always upheld the Whitley system as the best means 
to prevent industrial conflicts, but if its awards are not 
honoured the use of force is unavoidable, and our sym- 
pathy is wholly on the side of the party which adheres to 
the system. We, therefore, regard the action of the 
Association as fully justified ; while we abhor strikes and 
shall continue to hope that milder methods may prevail, 
we abhor injustice still more, and we whole-heartedly 
support the claim of the Association that the decision of 
the Joint Board shall be honoured. 


It will be noted that in the present case it is sought | 


to establish the principle that the industry shall act 
as a whole. The strike threatened by the E.P.E.A. is 
a national one. It calls upon all undertakings not only 
to pay the schedule rates themselves, but also to take 
steps to ensure that all other undertakings pay them. 

The issue is of immense importance to the industry. 
As we have never been tired of urging in these columns, 
what is called for is & consistent industrial policy on 
the part of employers, a settlement of basic principles, 
a statesmanlike outlook on the whole field. The E.P.E.A. 
letter shows that somehow or other many undertakings 
must be hopelessly out of touch with their immediate 
superintending staffs. 


THE pocket is a very sensitive spot, 
and we were not surprised to receive 
a number of letters from readers on 

this subject, not all of which were in- 
tended for publication. The chief point for comment 
is a familiar one—the question of relative advantages 
as between town and country members, with which the 
headquarters building of the Institution is usually 
coupled. Those who are unable to attend the London 
meetings see no reason why the London members should 
rejoice in the possession of palatial premises at the 
common charge. 

Whilst we regard the matter, as a journal, from a 
purely external and disinterested point of view, we 
cannot help feeling that this attitude is somewhat paro- 
chial and unworthy of the members of so large and 
influential a society. The mere accommodation is but 
one. aspect of the question.. Undoubtedly the Institu- 
tion’s own building is the most convenient and suitable 
locus for the Institution meetings—but that in itself 
would not justify the purchase of a costly building. The 
housing of the offices and the splendid library of the 
Institution is an important consideration, and would 
involve no small expense if the building were not avail- 
able; moreover, there is the question of prestige, which 
is not to be ignored. "That a society numbering over 
8,000 members, of whom some 2,400 are within the 
London area, should have no suitable home in London 
would be unthinkable, and therefore, to our mind, the 
onlv uncertain factor is the question whether the build- 
ing is too costly. In view of the scarcity of accommoda- 


The I 9 E. E. 
Subscriptions. 


tion that prevails in London, we have no doubt that 
the portions of the building which are not immediately 
needed by the Institution for its own purposes will 
readily be leased. Another valuable consideration is 
the ability to offer hospitality to kindred institutions 
which is afforded by the possession of roomy head- 
quarters; while no rent can be charged for such user, 
the out-of-pocket expenses are repaid, and this form of 
hospitality—which has been freely conferred upon the 
Institution in the past—is a useful means of maintain- 
ing a close connection with the numerous allied associa- 
tions such as the Post Office Engineers, the Wireless 
Society, the Society of Engineers, and many others, 
which have enjoyed it in the past. The building, there- 
fore, appears to us to be thoroughly justified. — 

But another point has been raised by country mem- 
bers, namely, why should they, who cannot enjoy the 
privileges of the London members, pay the same sub- 
scriptions ?—and this, we think, is a well-founded com- 
plaint. Where a country member is within reach of a 
Territorial Centre or. Sub-centre, which necessarily 
incurs expenses that are defrayed out of the common 
chest, the claim for relief may not be justified, but many 
members are domiciled far from any meeting-place, and 
not only pay the full subscription, but if they do attend 
a meeting they have to incur heavy travelling and hotel 
expenses in addition. It certainly seems that some con- 
cession is due to members in such a position, cough 
whether it is possible to devise a workable method of dis- 
crimination is a difficult question to answer. Elsewhere 
we give the schedules adopted by the two great Institu- 
tions most closely akin to the I. E. E., which will enable 
members to form their own opm ans regarding this 
subject. | 

At this time, when expenses are increasing, the old 
question of a common home for all the engineering in- 
stitutions may appropriately be raised again; this 
would greatly diminish the cost to each society, whilst 
adding very greatly to the benefits derived from it by 
individual members, and would of course increase the 
utilisation factor '' of the lecture theatres, &c., which 
under present conditions is often very low. The United 
States and several of the British Dominions have 
already adopted this policy. But this subject must be 
deferred to a later issue. 


THERE is a good number of non- 
Non-statutory statutory electricity supply companies 
Companies. scattered up and down the country. It 


is difficult from the nature of the case 
to say how many, but all of them are small, of course. 
Under the Electricity (Supply) Act, 1919, there is a 
section (No. 26) by which these can be regularised by 
special order, which abbreviates the former method of 
Provisional Order procedure. The special rules and 
directions under which such special orders could be 
obtained have recently been issued, and are at the service 
of any non-statutory company which is disposed to be- 
come a statutory undertaking. There is one point which 
1s would be particularly well to cover in such cases. 
namely, that the company in becoming statutory should 
be considered as having complied with Section 14 of the 
Electric Lighting (Clauces) Act, 1899. This section 
obliges the undertaker to give notice to the local autho- 
rity when mains are being laid. The importance of com- 
pliance is that later (Section 17, Sub-section (i)) provi- 
sion is made as regards repayment of expenses in con- 
nection with alterations in the roadwav, and such like, 
which require consequential alteration in the position 
of the mains. Where, for instance, a local authority 
decides upon an alteration in the level of the road, or 
straightens a road, or does any work that compels an 
undertaking to take up. relax. or in any way work on 
its supply mains, the local authority has to pay the 
cost. But the section onlv applies to authorised under- 
takers; a non-statutory company is left out in the cold. 
Hence the importance of the retrospective provision 
above mentioned when anv company becomes statutory 
after its mains have been laid. 
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ELECTRIC ROLLING-MILL EQUIPMENT FOR MESSRS. STEEL, PEECH & TOZER, LTD. 


THE past few years have witnessed no mous strides in the 
application of electricity to steel works. Originally looked 
upon as merely a convenient means of operating such 
auxiliaries as cranes, live rolls, screw-downs, &c., electricity 
is now deservedly recognised as a highly efficient and 
economical means of driving the rolling mill itself 
irrespective of its capacity or type. As an illustration of 
what has been done in this direction, the following 
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Fic. 1. —GENERAL VIEW OF SUB-STATION, SHOWING H.T. 
SWITCHBOARD. 


description of the equipment installed at Messrs. Steel, 
Peech & Tozer’s Templeborough Works, Rotherham, by the 
British Thomson-Houston Co., Ltd., of Rugby, with Mr. 
G. M. Brown as consulting engineer, may be of interest. 
For the purpose of this article the electrical equipment 
may conveniently be divided into four sections, as 
follows :— | 
Sub- Station Equipment.—The supply for the entire mill 
is taken from the Rotherham Corporation“ by means of 
three-phase, 50-cycle, mains at two 
voltages. the larger proportion being 
at 6,3.0 volts, and the remainder at 
3,000 volts. The sub-station contains 
switchgear for distributing the power 
to the various mill equipments, together 
with suitableconverting plant for giving 
a D.C. supply for the operation of the 
various mill auxiliaries. ; 
The 6,300-volt supply is controlled 
by means of solenoid-operated remote- 
control switchgear, the oil switches 
being mounted in moulded stone cells ; 
thearrangement of the gear is illustrated 
in fig. 1. Duplicate bus-bars are 
provided throughout, each set being 
capable of carrying the full load of the 
board, and separate compartments are 
provided in the cellwork for each 
set of bus-bars, each set of bus-bar 
selector switches, oil switch, and in- 
strument transformers. The various 
compartments are closed by means of 
sheet-iron doors, and suitable intei- 
locks are fitted between the bus-bar 
selector switches and the isolating 
switches, rendering it impossible for the attendant. to 
have acces to the oil switch and instrument transformer 
chambers unless both sets of isolating switches are in the 
“off” position. 


* KLE, REV., Nuveuber ov, 1920; p. b83. 


This arrangement of compartment-cell structure greatly 
facilitates the handling cf the switchgear when access to 
the individual equipments is required for inspection or 
cleaning purposes, as when the bus-bar selector switches are 
disconnected on any unit the oil switch and instrument 
transformer on that particular unit are entirely “ead.” 

The oil switches are of the solenoid-operated type, each 
switch consisting of three single-pole units. "The oil tanks 
are cf the welded type, built up cf boiler plate and rein- 
forced with stout channel iron. The contact units are of 
the controller-finger type provided with special steel backing 
springs. The incoming feeder switches are cf the split 
conductor type, fitted with special contact units: the latter 
switches have a rupturing capacity of 100,000 K. v. A. at 
6,600 volts. The bus-bar isolating switches are of the 
triple-pole rotary type, and arranged to be operated from the 
outside, a special detachable handle being provided for the 
purpose. 

The operating panels for this switchgear are of the flat- 
back type, consisting of enamelled slate panels mounted on 
pipe framework, and are mounted on the floor of the sub- 
station in front of the stone cellwork. The incoming feeder 
equipments are provided with split-conductor protective 
gear, the outgoing feeder units being fitted with overload 
and low-volt protection. The aboveswitchboard is built up 
cf the following equipments, commencing at the right-hand 
side :—Four split-conductor incoming feeder equipments ; 
one total output bus-bar metering equipment; one bus-bar 
coupler equipment; one 8,000-H.P. feeder equipment for 
the cogging mill; one 1,250-Kw. rotary converter equip- 
ment ; one spare 1,250-Kw. rotary converter equipment ; 
one 5,0U0-H.P. feeder equipment for the billet mill; one 
1,200-H.P. feeder equipment for the slab mill; one spare 
300-ampere feeder equipment; and one 300- Kw. trans- 
former equipment for hydraulic pumps. 

With regard to the control board, two panels are 
provided for the metering equipment to accommodate 
duplicate meters, and synchronising equipments are provided 
in the case of the rotary-converter panels. 

The 3,000-volt supply is controlled by means of a truck- 
type switchboard consisting of four panels as follows : — One 
incoming feeder panel; one outgoing feeder panel for the 
Templeborough sub-station ; one outgoing feeder for the 
1,250-Kw. motor-generator; and one spare feeder panel. 

The converting plant for supplying D.c. to the various mill 


Fig. 2.—Two 150. f. P. INDUCTION Moronms DRIVING PUMPS. 


auxiliaries consists of a motor-generator set and a rotary: 
converter, each of 1,250-Kw. capacity. The motor-generator : 
set comprises a 3,000-volt, three-phase, 50-cycle, slip-ring: 
type induction motor taking its supply from tbe 3.000-volt: 
truck-type switchboard, and direct-coupled to a 1, 250-K W., 
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375-R. P. M., A 5,000-ampere, compound-wound 
commutating pole generator. The set is started up by 
means of a tramway-type controller and a cast-grid resist- 
ance connected in the rotor circuit of the induction motor. 
The rotary converter is of the induction-motor started, self- 
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characteristic of the machine is such that it can be run in 
parallel with the motor-generator set if required. At the 
time the mill equipment was put in hand, the converting 
plant described above was considered sufficient to meet the 
immediate demands for a D. o. supply, but it was recognised 
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FIG. 3.—- ATB. T. H. 6,000-15,500-H.P. DOUBLE Motor DRIVING COGGING MILL; EXCITER SET. IN FOREGROUND. 
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Fig. 4.—A B.T.H. 1,250-3,125-kw, FLYWREEL MoTor-GENERATOR SFT. 


synchronising type, rated at 1,250 KW., 500 R. P. u., 


50 cycles, six-phase, the D.C. voltage being 200/250. The. 


machine is compound- wound, and takes its supply from the 
6,300-volt switchboard through a 1,980-K.v.A. self-cooling, 
oil-immersed transformer mounted in the basement. The 


that the demand for direct, current would be likely to 
exceed the capacity of this plant when the entire mill was 
put in commercial service. This point has now been 
reached, and a duplicate rotary-converter equipment is in 
course of manufacture at the works of the B.T.H. Co., 
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Rugby. For controlling the D.c. supply from the above 
two machines a 25-panel black-enamelled slate switchboard is 
installed, which consists of one 1,250-KW. generator 
control panel; one 1,250-Kw. rotary control panel; and 21 
1,200 - ampere feeder panels, the remaining two panels 
being blank. 


X 2 
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FId. 5.—FLYWHEEL BARRING GEAR DRIVEN BY 30-H.P. MOTOR. 


Reference has already been made to the hydraulic pumps 
in describing the functions of the various units of the 6,300- 
volt switchboard. These pumps are of the Davy ram type, 
and supply various hydraulic auxiliaries in the mill through 
the medium of a hydraulic accumulator. There are two 
pumps, each driven by a 150-H.P. induction motor. The 
supply for these motors is taken from the 200-K.v.A. trans- 
former mentioned above, and is controled by means of 
pedestal type ironclad switchgear of the B.T.H. Co.'s o. D. 
type. The rotor circuits are controlled by automatic con- 


tactor type starting panels operating in conjunction with : 


tappet switches worked by the accumulator, the motors being 
automatically started or stopped in accordance with the 
fluctuations in the demand for hydraulic power. The 
pumping equipments are clearly shown in fig. 2 with the 
converting plant and 220-volt p.c. switchboard in the 
background. 

Cogging Mill Equipment.—The cogging mill is one of 
the largest in existence, and is of the two-high reversing 
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type having rolls 36 in. in diameter. It is driven by a 
double unit motor, shown in fig. 3, having a normal rating . 
of 6,000 H.P. and a peak rating of 15,500 H.P. The 
machine was guaranteed to develop a torque of 760 ton-ft. 
at any speed up to 48 R. P. u., but was actually tested under 
conditions corresponding to a torque of 1,000 ton-ft. ' 

The supply for the mill motor is ob- 
tained from a motor generator set con- 
sisting of a 3,000-H.P., 6,800-volt, 600- 
R. P. x. induction motor coupled to four 
1,250/3,125-Kw., 375-volt generators, and 
two 30-ton flywheels 11 ft. 6 in. in 
diameter. 'The set is shown in fig. 4, 
from which it will be seen that the 
generators are arranged as two double- 
unit machines. The flywheels are placed 
between the two double generators, and 
are enclosed in a sheet steel casing, as 
are also the two special B.T.H. flexible 
couplings connecting the flywheels to the 
generators on either side. 

For starting the set from rest and for 
rotating it slowly for inspection or 
adjustment, the barring gear shown in 
fig. 5 is provided. This operates on the 
shaft of the generator, remote from the 
-induction motor, and is so arranged as 
to automatically disengage the gears when 


Fig. 7.— VIEW or MILL CONTROL PULPIT. 
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the induction motor picks up the load at starting. The gear 
is driven by a 30-H.P., 220-volt, B. T. H. motor. The mill 
motor is controlled on the well-known Ward Leonard prin- 
ciple, the main controller being shown in fig. 6. This con- 
troller is mounted on the main control pulpit over the mill, 
as shown in fig. 7. The four generators of the flywheel set 
are connected in series, giving a maximum voltage of supply 
to the mill motor of 1,500 volts, the circuit between the 
generators and the mill motor being controlled by two 
solenoid-operated circuit-breakers arranged for remote 
control either from the p.c. switchboard in the motor-house 
or from the pulpit in the mill. The circuit-breakers are 
shown in fig. 4. A special exciter set, shown in the fore- 
ground of fig. 2, provides the excitation for the generator 
fields, the mill motor field being excited direct from the 
mill supply at 220 volts. 

It will be seen from fig. 6 that the main controller is 
provided with two levers. The right-hand lever controls 
the exciter field and enables the generator voltage to be 
built up for either forward or reverse rotation of the mill 
motor, according to the direction in which the lever is 
moved from its mid position. The full movement of the 
lever gives a voltage of supply to the mill motor of 1,500 


volte, under which conditions the specd is 48 R.P.M, The 
second lever controls a contactor panel by means of which 
resistance can be inserted in the mill-motor field circuit, 
increasing the speed of the machine to a maximum of 
100 R.P.M. The two levers are so interlocked that it is 
impossible for the operator to weaken the mill motor field 
until full pressure has been applied to the armature. A 
special arrangement of field windings on the generator 
exciter enables the operator to obtain practically instan- 
taneous response at the mil] motor to the movement of hi; 
control lever, t.e., the time lag in building up the generator 
fields is reduced to a minimum. The same result is 
obtained when operating at speeds above 48 R.P.M. by means 
of a special differential relay fitted to the mill-motor field- 
contactor panel. 

The extent to which the desired resulta have been 
obtained will be realised from the following result: of 
oscillograph teats taken on the equipment, when it is 
remembered that the weight of the mill-motor armature is 
approximately 90 tons: Time for reversal from 100 k. P. M. 
forward to 100 R.P.M. reverse is 44 seconds, and for reversal 
from 48 R. P. M. forward to 48 R. P. M. reverse it is 24 seconds. 

(To be.concluded.) | 
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THE ASSOCIATION OF MUNICIPAL ELECTRICAL ENGINEERS. 
(Union of South Africa.) | 


Tue fourth annual Convention of the Association of 
Municipal Electrical Engineers was held in Pretoria, 
during the third week in September. The retiring 
president, Mr. Bernard Sankey (Johannesburg), pre- 
sided over a large attendance of members and coun- 
cillors from all over the Union. 

An official welcome was given to the Association by 


the Mayor of Pretoria (Mr. C. W. Giovanetti, M. B. E., 
M.L.A.), after which the retiring president read lis 
valedictory address. 

The officers for the next vear were then elected: Mr. 
T. C. Wollex-Dod (Pretoria), president; Mr. G. H. 
Swingler (Cape Town), vice-president ; Messrs. T. Millar 


(Harrismith), E. Poole (Durban), L. Bickel! (Port 
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Elizabeth), and L. B. Proctor (Boksburg), members of 
the Council. Mr. L. L. Horrell, of Pretoria, was 
elected hon. secretary and treasurer in the place of Mr. 
Poole, who had resigned. 

On the conclusion of the morning's business the Mayor 
entertained the menibers, together with the Town Coun- 
cillors, to luncheon at the County Club, and in the after- 
noon à visit was paid to the Municipal power station. 

On the Tuesday morning the president addressed the 
Conference, after which Mr. Mercier (Bethel) read an 
interesting paper on gas-engine plants, with special 
reference to their use as prime movers in small generat- 
ing stations. The Conference then adjourned to visit 
the Pretoria iron mines. 

ln tbe afternoon cominittees were elected to deal with 
the following subjects: ‘‘ Licensing of Electricians’ By- 
laws," ‘‘ Conditions of Supply and Wiring Regula- 
tions," '' Remuneration of Electrical Engineers," and 
Statistics and Accounts. 

On the Thursday the members were taken to see the 
Premier Diamond Mine, and on the return journey a 
call was made to see the Hatherley glass works. In the 
evening the annual dinner was held in the Pretoria 
Club. Mr. T. C. Wolley-Dod presided, and was sup- 
ported by his Honour the Administrator of the Trans- 
vaal, Mr. A. G. Robertson, and the Mayor of Pretoria. 
Many other well-known men were present, including 
Councillor H. J. Ralev. Mavor of Standerton, and 


Councillors A. Cunningham (Cape Town), T. Hoy (Port 
Elizabeth), and J. A. Clark (Johannesburg). ~ 
On the Friday the Committees submitted their reports 


to the Congress. f 


Licensing of Electricians and Registration of Contractors.— 
The Committee dealing with this report felt that it was useless 
to license electricians for wiring and subject them to penalties 
for bad work or infringement of the regulations, unless the 
municipality had some control over their employers. It was, 
therefore, strongly recommended that all wiring contractors 
should be registered, and draft regulations dealing with the 
inatter, together with the regulations for licensing electricians, 
were submitted to the meeting, which, after discussion, were 
passed. 

By-Laws, Conditions of Supply, and Wiring Regulations.— 
The president introduced the report of the Committee, and, 
after discussion and some amendments, it was passed. 

Remuneration of Electrical Engineers.—As this matter had 
already been taken up by a committee of members of the 
S.A. Institute of Electrical Engineers and members of the 
Municipal Electrical Engineers’ Association, the Congress 
passed a resolution to be submitted to the Joint Board, i.e. :— 

That the minimum salary of a whole-time municipal elec- 
trical engineer shall be 15 per cent. above the standard rate of 
wages paid to skilled engineering artisans in the district," and 
suggested that the Joint Committee should draw up a scale 
of salaries for the larger stations. 

Statistica and Accounts.—The Congress considered that it 
would be advisable to get the views of the different town 
treasurers on the subject, and bring the matter up at the 
next Convention, which will be held in Cape Town about 
October, 1921. 

After appreciative references had been made by the visitors 
with regard to the week's work, the session concluded with 
a visit in the afternoon to the Government railway workshops. 


THE ELECTRIFICATION OF LAUNDRIES. 


By B. 


As a laundry is an establishment in which clothes and 
other articles are washed and made clean (?), it natur- 
ally follows that it is one of the last places that should 
not contain anything which consumes gas. Just recently 
the writer has been permitted to contribute a series 
of electrical articles to an important laundry journal, 
with the result that innumerable gas appliances have 
been consigned to the scrap-heap. The use of elec- 
tricity in laundries vastly improves the conditions 
under which the workpeople perform their duties, and 
increases the output. It is said, in fact, that in some 
laundries where at one time it was difficult to get any 
work done at all, the introduction of electricity has 
made the workroom so congenial that it is now often 
next to impossible to get the emplovés to stop work and 
go home. 

One of the iis that is essential in a laundry is, 
of course, good light. Operators éannot be blamed for 
damaging goods if they are compelled to work with 
inadequate and unhealthy illumination. What is 
wanted, and what is adopted by all go-ahead laundry 
proprietors, is electric light produced by gasfilled 
lamps used in conjunction with scientifically designed 
reflectors. Good lighting invariably reduces the num- 
ber of compensation claims of the customers, who 
strongly object to haviug their goods torn and scorched. 
Half the troubles and disputes that arise in connection 
with washing are attributable, directly or indirectly, 
to gus, but when electrical appliances are adopted the 
shirts and collars, blouses, petticoats, and so forth leave 
the laundry free from damage, and when all the mem- 
bers of the washing and dveing and cleaning profes- 
sions utilise electricity the resultant benefits will be felt 
and appreciated bv the entire community. 

Years ago Messrs. Eastman & Sons, the well-known 
dyers and cleaners, who employ some 300 workers in 
their ironing rooms alone, adopted electric irons, with 
excellent results. The irons eliminate the risk of scorch- 
ing the work and of making it dirty. The workrooms, 
moreover, are always clean and cool, and the workers 
consequently perform their duties under good condi- 
tions, and are always happy and contented. In this 


AUSTIN. 


particular case, the irons used are those made by the 
Dowsing Radiant Heat Co., Ltd., which has applied 
electric heating to various other appliances used in 
laundries and dyeing and cleaning establishments. 
Goffering machines, neck-banders, collar-edgers, collar- 
ironers, "body- -ironers, ard similar machines of all the 
principal makes have been successfully fitted with elec- 
tric heating elements made in ac ‘cordance with the East- 
man and Warne patents. For all heating work usually 
done with gas, electricity can be utilised with infinitely 
better results. All the fumes which pollute the atmo- 
sphere and make it unhealthy can be eliminated by the 
adoption of electric heating, and even in the summer 
inonths the workrooms ‘are not unduly hot or ‘stuffy. 
Besides light and heat, laundries require power. 
Vast numbers of electric motors have been installed in 
laundries for driving the washing and other machines, 
and it is invariably found that they answer the pur- 
pose adinirably. Group-driving is usually adopted, and 
the grouping of severa} washers and extractors works 
out very well. Hydro-extractors, however, are frequently 
fitted with independent motors of the vertical type, and 
several firms, such as Messrs. Thomas Broadbent, of 
Huddersfield, and Manlove, Alliott, of Nottingham, 
supply electrically-driven extractors in various sizes 
and suitable for large and small laundries. Large iron- 
ing machines can he, and frequently are, fitted with 
independent motors, when the speed can be varied 
electrically, and overtime ironing jobs can be accom- 
plished without running the entire driving equipment. 
An ironing department of a large laundry provided with 
these electricallv-driven machines with independent 
motors is a far more congenial place than a similar 
apartment equipped with machines that are driven 
mechanically. All the belting and shafting inseparable 
from the mechanical driving svstem are, of course, 
absent, and the workroom is a lighter, cleaner, 
healthier, and in every way a better place to work in. 
Electric driving has often proved a tremendous boon 
to those who run small laundries. In laundries of 
this sort a single motor is in many cases used to drive 
all the machinery, instead of an engine. Often when 
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engines have been scrapped, and the electric drive has 
been introduced, the capacity of ‘these small laundries 
has been considerably increased. By fixing motors on 
-wall brackets or to overhead girders valuable floor space 
can, of course, be saved, and it has in many cases been 
possible to install another washing machine, and so in- 
crease the output without extending the building. 
Moreover, the electric drive renders the laundry prac- 
tically immune-from breakdown. . 

The installation of electric light and power in laun- 
‘dries naturally calls for care. In the wash-house, 
moisture is, of course, present, and care must be exer- 
-oised to protect the lighting fittings and motors. For 
.driving the wash-house ‘equipment, totally enclosed 
motors are essential, or alternativelv the motors must 
be placed outside the wash-house, where they are un- 
affected by dampness or steam. In other parts of the 
laundry where dampness is absent, senii-enclosed motors 
may be adopted. The wiring of a wash-house is another 
matter which calls for special precaution. In conse- 
quence of the presence of steam and water, an unsuitable 
wiring system or unsuitable fittings may lead to no end 
of trouble and’ expense, and cause laundry owners to 
wish that they had never abandoned gas. The best 
wiring system to adopt is perhaps a debatable point, but 
the writer understands from Mr. J. H. C. Brooking that 
for wiring laundries, and, in fact, all other places 
in which arduous conditions are encountered, cab-tire 
sheathed cable is admirably adapted. 

The production of sodium hvpochlorite for cleansing 
and sterilising linen is another use to which electricity 
can be put in laundries.  Electrolysers for this purpose 
made by Messrs. G. W. Thornton & Co., of Salford, Man- 
chester, have been supplied to many important laundry 


firms, as well as to shipping companies, such as the 


White Star and Cunard Co.'s. In Liverpool alone no 
fewer than twelve of these electrolysers are in operation. 
It is invariably found that the electrolytic bleach which 
they produce reduces the work of the rotary washers, 
thus diminishing the baneful grinding and pounding, 
whilst at the same time the linen is made as white as 
When it was new. Moreover, as a disinfectant, germi- 
cide, deodoriser, or antiseptic, sodium hypochlorite is 
extremely effective and cheap. The liquor placed in 
the electrolyser merely consists of water and coarse 
salt, such as that used for curing fish, and in pre-war 
days 12 gallons of the bleach could be made at the cost 
of ld., which is considerably below the cost of any other 
sclution used for tie same purpose. The electrolyser 
itself consists of a rectangular stoneware box, divided 
by carbon plates into a number of compartments, the 
end plates forming the anode and cathode. The passage 
of the current from one end of the electrolyser to the 
other produces a lively effervescence in the cells, owing 
to the evolution of hydrogen, and the liquor required 
for use overflows at openings at the sides of the elec- 
trolyser into a storage tank, and fresh liquor enters 
through holes at the bottom. 

When the clothes have been washed, starched, and 
ironed, it remains to distribute them to the customers 
or branch shops. For this purpose nearly all laundries 
are at present using horse or petrol vans, but sooner 
or later they will undoubtedly employ vans propelled 
by electricity. Once the laundry owners recognise that 
electric vans are clean. and inexpensive to run and 
maintain, and are practically immune from breakdown, 


the vans they are now using will soon be abolished. 


The high cost of petrol and the great expense involved 
in keeping imechanically-propelled vehicles in repair, 
are causing many business people to investigate the 
merits of electricity. For laundry work electric trans- 
port is, of course, ideal, and electric vehicle manu- 
facturers should not fail to keep well in touch with the 
laundry business. 


Receivership.—RorTasruERE Co., Lrp.—Mr. J. Grant, 
of 47, Victoria Street, Tue Brook, Liverpool, ceased to act as 
recelver Or manager on October 26th, 1920. 


CALCULATING MACHINES APPLIED TO THE 
ELECTRICAL INDUSTRY. 


Bv A. CLEGG, A. C. IS. 


DuniNG the last few years the importance of introducing 
labour-saving machinery and devices has been acknowledged 
in almost every factory and works in the kingdom. It is 
up to the office organisation to keep pace and increase 
production by introducing the latest  labour-saving 
machinery and devices into the 0 ffi-c, and, unlike many of 
the machines which are installed in the works, it will often 
be found that office machines pay for themselves in a few 
months. America has left this country far behind in this 
respect, figure-work in that country being done almost 
entirely by machinery which is still being done by hand 
here. The writer read an article a sbort time ago, setting 
out a new system of accounting adopted by the Phil- 
adelphian Electric Co., from which they estimate a saving 
of $50,000 a year, the saving being mainly brought 
about by labour-saving machinery and devices in the 
office. tS 
Office staffs of electricity undertakings are usually not 
on the lerge side, and the employment of office machinery 
will enable detailed statistics and data to be placed before 
the management which could not otherwise reasonably be 
called for, owing to the labour involved in collecting such 
information. | 

A certain amount of antipathy may be evidenced by the 
average clerk at the mention of office machinery, but once 
the machinery is installed, and the staff understand its 
working, the extra work turned out soon overcomes their 
prejudice, and many now object to performing the calcula- 
tions by mental operations. 

The engineer carries his slide rule about with him, and 
brings it out every time figures are mentioned ; these save 
labour, and many clerks also use them for rough calcula- 
tions; but for accurate calculations the clerk must use a 
* calculating machine."  Tbere are many different kinds of 
calculating machines on the market ; the uses to which they 
can be put are percentag.s, costings, invoice extensions, 
dissections, and actuarial and statistical calculations. 
Calculating machines can be divided into two broad 
classes—key-operated and crank-operated machines; this 
article will deal with the latter class as applied to calcu- 
lating large power electricity accounts and pay-roll work. 

The tendency of large generating stations is to supply 
electricity for power purposes, and as the prices vary 
according to the load, &c., I do not propose to enter into 
details, except to say that the calculating machine can be 
used equally well whether the price is a flat rate of so 
much per unit or so much per k. v. A. of maximum demand. 

In the undertaking with which the writer is acquainted 
the charges are based on the K.v.a. of maximum demand plus 
a unit charge, and also an addition for any increase in the 
cost of coal. 

The working out of the K.v.a. returned by the meter 
reader is checked by a calculating machine, the charges 
to a consumer are all done on the calculating machine, and 
the accounts have been sent out in half the time they were 
under the old method, and have also been found to be much 
more accurate, and the additional consumers connected have 
hardly been felt by the staff concerned. 

It will, perhaps. be clearer to the reader if I give an 
example of the work of the consumers’ clerk dealing with 
the accounts, beginning with the meter sheet. 

When a large power consumer is connected, this meter 
sheet is made out from the particulars on the connection 
note, and needs little explanation except that current trans- 
formers are mainly used, and therefore in calculating the 
maximum demand a constant must be brought into the 
calculation ; a space is provided for this. | 

The reader may also be curious to know what the space 
marked multiplying factor“ signifies ; this figure (assum- 
ing a three-phase supply) is made up of — 


volts x constant x v :/1,000, 


and does not vary unless the equipment is changed, so saving 
75 per cent. of the calcnlation each month. For example : 


— 
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Suppose the demand indicator reads 5 amperes, supply is 
400 volts and current transformer 25/5 = (constant 5), to 
get at the K.v.a. the old method would be— 

5 x 400 x 5 x 1°73/1,000 = 17°3. 

Inthe new method the multiplying factor would be shown 
as 3°46, which only requires multiplying each month by the 
amperes, in this case 5, which is 17:3. Now that the 
maximum demand has been checked on the calculator we 
can proceed to the working out of the account. Let us 
assume the price of energy is 68. per K.V.A. + 0°45d. per 
unit. 

METER SHEET, 


District dS N VAT VIT 
Name %3Jqqnͤͤ ͤĩ ß½ßßßdß E aA 
JJ44%/////öÜͤ— dd èx . ³ A tL 
W. Meter No. Amps . Volta......... Duty......... Coss 
INO. iei . viii dV C c quts 
C.T. P.T. 
I Ratio „ Ratio 
Suppl Multi- 
D.I. No. ......... Amps volta Duty plying 
factor 
CCC 
| | 
Date. | Reading. Difference. aoe mps. SD K. V. A. Read by 


| | | | | 


The keys of the calculator representing 17:3 would be 
depressed, and the crank-handle turned three times as 
6s. = 3 of a £, the answer appearing on the dial in pounds; 
the only thing to be careful about is the decimal point, and 
small pointers are attached to the machine for this purpose. 
The same method is used for the unit charge; say, 12,796 
units have been consumed, the keys representing these 
numbers are depressed, and the crank turned five times, 
the whole carriage moved one to the left for the tens, and 
the crank turned four times, keeping the decimal point 
carefully indicated, the answer appearing on the dial in 
pence ; this is brought to pounds by depressing the keys 240 
and reversing the crank-handle for division. It will be 
seen that the metric and decimal systems play a large part 
in this class of account, and these in themselves facilitate 
the use of the calculating machine. 

The calculating machine has also been found extremely 
useful on pay roll work, and has considerably reduced the 
work each week, and the extra work involved in calculating 
the ante-dated recommendations of Whitley Councils, &c., 
has been got through with the minimum of time and labour. 
In this case lists of reciprocals are prepared for the use of 
the wages clerk, representing the wages of the various 
grades. Taking &.47-hour week and requiring the answer 
to be read as a decimal of £1, we divide 47 into 05 (Is. as 
a decimal of a £1) which gives us a permanent reciprocal 
for a 47-hour week of 00 106383. This figure is put into 
the machine and multiplied by the rate per week, viz., 

00106383 x 698. = 073405. 

This figure of 073405 becomes the wages reciprocal 
whilst the rate is in force; these reciprocals are tabulated in 
money order on cards, and all that the wages clerk has to 
do each week is to put into the machine the figure shown 
against each rate and multiply (by turning the crank) by the 
number of hours worked, the answer being read in pounds 
and decimal parts, for example :—72 hours at 698. for 47 
hours would be :073405 x 72 = £5°285 (£5 5s. 8d). 
The reading of these decimal points becomes quite simple 
after a little practice. 

. One big advantage of the calculator is that the reciprocal 
need not be taken ont of the machine for each man’s wages, 
bat for the different houra worked all that is needed is the 
crank turning to meet the change of hours. The machines 
can also be used for all classes of work, such us working 
out the various departmental costs per unit generated or 
sold, and extensions of invoices, including the long calcula- 
tions of cable invoices based on the fluctuating prices of 
copper and lead. 


ELECTRICAL EXPORTS OF THE U.S.A. 


BELOw are given the values (and quantities where available) 
of electrical machinery and appliances exported from the 
United States of America during 1919, showing the principal 
countries of destination. For purposes of comparison the 
figures d 1918 are added, and notes of increases or decreases 
are made. 


1 1918 1919 Inc. or Dec. 
e Dol. Dol. Dol. 
i Total 3,178,000 5,998,000 + 2,820,000 
To Norway  .. 131,000 212.000 + 81,000 
„ Great Britain 175,000 526,000 + 851,000 
„ Canada iv 1,087,000 1,780,000 + 693,000 
„ Cuba 62,000 276,000 + 114,000 
„Argentina 148,000 377,000 + 229, 000 
„ China 70,000 153,000 + 83,000 
, Australia 308,000 412,000 + 104,000 
„ New Zealand  .. 208,000 229,000 + 21,000 
„British South Africa 150.000 311.000 + 161,000 
Carbons.— 
Total 1,001,000 1,392,000 — 209, 000 
To Italy 158.000 45,000 — 118,000 
„ Norway 50,000 101.000 + 51,000 
» Great Britain 123.000 83,000 — 40, 000 
„ Canada ; 778,000 759,000 — 19,000 
„ Japan = 179,000 73,000 — 106,000 
Dynamos or generators.— 
Total 3,363,000 5,800,000 + 2,437,000 
To France 604,000 782,000 + 178,000 
„ Italy 3,000 344,000 + 311,000 
„ Norway 102,000 141,000 + 39,000 
„ Great Britain 96,000 92,000 — 4,000 
„ Canada 522,000 775,000 + 253, 000 
„ Mexico 45,000 185,000 + 90.000 
» Cuba 7 100,000 368,000 + 268,000 
„ Argentina ... 45,000 — 111,000 + 66.000 
„ Brazil 61,000 157,000 + 96,000 
„Chile 231,000 66,000 ~ 221,000 
„ Uruguay 3,000 131,000 + 128,000 
„China 136,000 314,000 + 178.000 
„India 105,000 146,000 + 41,000 
„ Japan 401,000 1,054,000 + 653, 000 
„ Australia 90,000 156,000 + 66, 000 
Fans.— 
Total No. 54,600 76,500 + 21,900 
» $ 847,000 1,421,000 + 574,000 
To Canada, No. 14,000 22.000 + 8,000 
121,000 280.000 + 168.000 
, Argentina, No. 1,800 5,000 + 8,200 
; 26,000 91,000 + 65,000 
„China, No. 8,000 19,000 + 4,000 
$ s 196,000 278,000 + 82,000 
,, British India, No. 15,600 600 — 8,000 
$ 245,000 322,000 + 77,000 
Heating and cooking apparatus.— 
Total 636,000 1,580,000 + 894,000 
To Norway : 125,000 274,000 + 149,000 
„Great Britain 2,000 107,000 + 105.000 
„ Canada 942.000 314,000 + 72,000 
„ Argentina . 38.000 95,000 + 57.000 
» Japan e" 780 5.000 96,000 + 91, 000 
Insulated wire and cables.— 
Total 5,605,000 8,815,000 + 3,210,000 
To Belgium — 116,000 + 116,000 
„ Denmark 3,000 230,000 +` 997,000 
„ France m" 383,000 135,000 + 248.000 
,, Netherlands — 473.000 ＋ 473.000 
„ Norway 163,000 1,671,000 + 1,508,000 
„Portugal 22.000 — 110,000 + . 88,000 
„ Spain 205,000 107.000 — 188,000 
„Sweden — 139,000 + 139,000 
„ Great Britain 251.00 — 258,000 + 7,000 
„„ Canada 181.00 198.000 + 17.000 
„ Mexico 301.000 340,000 + 39,000 
» Cuba E 615.000 550,000 — 65.000 
„ Argentina 354.000 691,00 + 337.000 
„ Brazil 564.000 979,000 + 415.000 
„ Chile 4906.0 800000 — 196.000 
„ Peru 127.0 144.000 + 17.000 
„ Uruguay 106,000 — 978,000 + 172.000 
„China "m 126.000 | 311,000 + 185,000 
„ British India 33.000 192.000 + 159.000 
„ Dutch East Indies 282.000 292.000 + 10.000 
„ Australia . Ls 444.000 128.000 — 316,000 
„, Philippine Islands 14:000 — 291,00 + 149.000 
„ British South Africa 5.6.00 083,000. -+ 180,000 
Interior wiring supplies and iet . | 
Total 1,429,000. 2:319 ,000. -4 890,000. 
To Norway ws (MM) 107.000 M 19 (XX) 
„ Canada $20,000 493,000 4 164.000 
, Mexico 72.6000 153,000. + 81.000. 
„ Cuba 170.00 — 221,000. + 42.000 
„ Argentina . 107. % 154,000 + 47.000 
„ Brazil 73.000 247,000 + 174,000 
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EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR OCTOBER, 1920. 


THE October returns of electrical business show considerably 
increased values in the export section as compared with the 
previous month, the figures being £1,321,252, as compared with the 
September total of £1,145,191. This excellent result is largely 
accounted for by the increase in telegraph and telephone exports of 
£140,000, electrical goods £25,000, and carbons £18,000, a falling 
off ocourring in the export values of insulated wire (£14,000), 
and meters (£7,000), whilst electrical machinery exports remain 
stationary at £270,000. 

For comparison, we give the figures showing the exports of 
electrical goods and apparatus and electrical machinery for the 
first 10 months of 1913, 1919, and 1920 :— 


1918. 1919. 1920. 
Electrical goods & apparatus, £4,121,152 24, 392,231 29,046,006 
June to October. 
Electrical machinery, 1,872,028 1,487,633 1,878,525 
January to October. GRE — 
£5,993,180 45.879, 767 810.924.631 


Imports of electrical goods and machinery for the month of 
October totalled £432,439, as compared with £298,382 for Sep- 
tember, an increase of £134,000; increased import values are 
recorded in electrical machinery, £80,000 ; telegraph and telephone 
cable and apparatus, £12,000; batteries, £23,000; and oarbons, 
£14,000; the total of electrical imports for the 10 months 
January to October, 1920, is £2,316 386, as against £1,645,423, 
and £2,400,688 for the corresponding periods in 1919 and 1913 
respectively. 

Re-exports of Foreign and Colonial electrical material amounted 
to £22,902, as against £20,398 for the previous month. 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR 
OCTOBER, 1920. 


D 
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650 
1918 1919 
Dol Dol. 
Metal filament lamps.— 
Total No. ... 14,585,000 17,072,000 
be D . . 3.369, 4,674,000 
To Italy, No. ... 210,500 583,000 
ja 43,000 188, 000 
„ Canada, No. 2,422,000 3,061,000 
$ 582,000 902,000 
» Mexico, No. 941,000 1,632,000 
223,000 352,000 
„ Cuba, No. 1,702,000 984, 000 
s y 437,000 310,000 
„ Argentina, No. 1,860,000 1,424,000 
8 on 454,000 448,000 
„ Brazil, No. 2,375,000 2,987,000 
464,000 687.000 
„ Australia, No. 882,000 956,000 
$ » .. A 188,000 232,000 
„ British South Africa, No. 443.000 489,000 
$ 89,000 127,000 
Lamps, arc... gk 14,000 17,000 
" carbon filament 103,000 203,000 
Magnetos, spark plugs, éc.— 
Totai 2,750,000 3,035,000 
To Italy ey 673,000 526,000 
„ Great Britain 485,000 195,000 
„ Canada 543,000 633.000 
» Argentina ... 118,000 128,000 
„India 53.000 101,000 
„ Japan 2,000 180,000 
„ Australia 143,000 278, 000 
Meters and measuring instruments.— 
Total 1,888,000 2,891,000 
To Canada 249,000 402.000 
„ Argentina 153,000 28, 000 
„ Brazil 147,000 327, 000 
„ China 37.000 136, 000 
„ Japan 432,000 639,000 
Motors. 
Total 8,925,000 10,635,000 
To France Dm 443,000 591,000 
„Great Britain 1,622,000 877,000 
» Can 1,455,000 1,611,000 
„ Mexico 296, 498,000 
„ Cuba 499,000 505,000 
, Brazil 146,000 344.000 
ji ina 164,000 443.000 
„ India 574,000 — 572,000 
, Japan : of ,000 1,068, 
Rheostats and Controllers.— 
Total 289,000 515,000 
Switches and accessories.— 
Total 2,195,000 3,565,000 
Telegraph apparatus.— 
Total 379,000 831,000 
To Great Britain 107,000 200.000 
„ Canada 106,000 198.000 
„ Japan 63,000 97,000 
Telephones.— 
Total 2,687,000 3,783,000 
To France 1025 140.000 197,000 
„ Italy 955 151,000 204.000 
„ Netherlands — 157,000 
„ Norway 160,000 189,000 
» Spain NA 34,000 — 167,000 
„ Great Britain 113,000 233.000 
„ Canada 283,000 678.000 
» Brazil 553,000 380.000 
„ China 15,000 158,000 
, Australia 446,000 182.000 
„ New Zealand 95,000 132,000 
Transformers.— 
Total 3,528,000 3,788,000 
To France 768,000 194.000 
„ Italy Mn 37,000 224.000 
„ Netherlands 9.000 141,000 
» Spain 421,000 . 230,000 
„ Mexico 136,000 235.000 
» Brazil 195,000 538.000 
„ Chile 194,000 241,000 
» China 201.000 193.000 
„ Japan 300.000 366.000 
„ Australia 232.000 273.000 


All other electrical. machi- 
nery and appliances 
(ercept locomotives) 


Grand total of electrical 
machinery and appliances 
(except locomotives) 


17.84.6000 27,827 000 


. . 99,984,000 89,090,000 
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+ 29,106,000 


went to Italy, and one-fifth to France. 


Exporta. Importe. Re-exports. 
Electrical goods and apparatus £225,622 £100,757 £4,552 
(unenumerated) 

Insulated wire ... ave 988 312,657 19,149 84 
Glow lampe ae s si 40,236 10,480 3,675 
Arc lamps and parts 1,711 1,159 289 
Batteries ... ‘ioe 71,901 33 791 1,116 
Meters m 31,402 9,017 3,669 
Carbons ud RAM 26,912 24,117 665 

Electrical machinery : — 
Railway and tramway motors... 877 — — 
Other motors and generators ... 176, 146 — — 
Electrical machinery (unenu- 

merated) wae kas sks 85,456 197,123 8 247 
Switchboards (not telegraph or 

telephone) ae — ss 7,818 216 — 

Telegraph and telephone cable 

and material :— 

Telegraph and telephone wire 

and cable (not submarine) ... 81,621 2,496 — 
Submarine telegraph and tele- 

phone cable des “ae 144,411 — — 
Telegraph and telephone instru- 

ments and apparatus ... ; 114 579 34,141 05 


Totals... —. £1,321,252 £432,439 422,902 


Italian Electrical ladustry.—The progress which the 
Italian electrical industry is making in recent years is shown by 
statistics compiled by the Associazione fra Esceroenti Imprese 
Elettriche (Association of Working Electrical Undertakings), based 
upon returns made by those companies. The capital invested by 
companies purely electrical, from July, 1914, to July, 1919, came 
to over 757,000,000 lire, rising from 8,000,000 lire in the second 
half-year of 1914 to 114.000,000 lire in the first half of 1919. 
Completed by statistics down to October of the last-named year, 
the following table exhibits the number of working companies and 
the capital invested in each of the provinces of Italy :—  . 

No. of Capital No. of Capital 


com- invested, oom- invested, 
panies. lire. panies. lire. 

Pie dmont .. 81 122,94, 500 Lazio . a .. 24 117.300, 000 
Lombardy .. .. 94 536,811,995 Abruzzi & Molisa.. 8 2,207,000 
Veneto P .. 24 120,268,000 Compania .. .. 80 133,260,0 5 
Liguria as .. 17 168,830,000 Puglie Ra .. 12 8, 54. C000 
Emilia ile ss 8 26, 700, 000 Calabria .. 11 6,266,000 
Tuscany  .. .. 22 132,495,700 Sardinia "M 120,000 
The Marches .. 12 12.505.000 Sicily.. zs .. 9 4,430,793 
Umbria i sa 8 1,900,000 — — 
Totals 806 4,458,082, 288 


Swiss Aluminlum.— Its wealth in hydroelectric power 
has made Switzerland one of the principal producers of aluminium. 
In 1918 that country exported 10,500 tons of raw aluminium, to a 
value of 51,000,000 fr. To the figures stated must be added 
2,000,000 fr. of bar and sheet aluminium, 6,500,000 fr. of technical 
appliances, and 3.200,000 fr. of other articles in aluminium, With 
the end of the war in 1919, the export of aluminium technical 
articles fell off, while that of household items was doubled. The 
latter exports rose to a value of 6,200,000 fr., of which one-fourth 
The Scandinavian 
countries only took 900,000 fr. worth of these goods, and Spain 
320,000 fr. 


— 2 — i 


—— DADA Yob, 


Vol. 81, No. 2:248, NOVEMBER 19, 1020. THE ELECTRICAL REVIEW. 


651 


LEGAL. 


A Street Box IN COLLISION. 


JUSTICES ROWLATT and McCanpis, in the King's Bench Divi- 
sional Court on November 12th, had before them appeals by 
Mr. Alfred Hawdon, baker, of Stockton Road, Sunderland, and 
Mr. John V. Thompson, of Boughton Street, Sunderland, 
against a judgment of his Honour Judge Moore at Sunderland 
County Court in favour of the Sunderland District Electric 
Tramways, Ltd. The action was brought by the company 
against both appellants for damages in consequence of injury 


to a street electric box while Thompson was towing with his 


lorry & disabled motor van belonging to Rawdon and steered 
by his roundsinan. Appellants contended that there was no 
evidence of negligence to support the judgment. Without call- 
ing upon counsel for the respondent company their Lordships 
dismissed both appeals, on the ground that the Judge was 
right in holding that both defendants were negligent. 


EXTENSION OF PATENTS. 


IN the Chancery Division on Wednesday Mr. Justice Sargant 
granted an application by Mr. Henry Stafford Hatfield and 
the Reason Manufacturing Co., of Lewes Road, Brighton, for 
an extension of two patents. Nos. 20,500 and 20,770, of 1906, 
the former relating to improvements in mercury electro- 
lytes for electrolytic cells ° and the latter to improvements 
in cathodes." Sir A. Colefax, K.C., who appeared with Mr. 
Whitehead for the applicants, said the ground of the appli- 
cation in the case of each patent was that the applicants had 
suffered loss and damage by reason of the war interfering with 
the working of the patent. There was no opposition by the 
Board of Trade to an extension. His Lordship extended the 
patents for four years from the date of expiry in 1919. 


CHARGES DISMISSED. 


HASLINGDEN magistrates, on November 8th, dismissed charges 
of forgery and false pretences brought by the Postmaster- 
General against Mr. Barnes Kay, manager of the Haslingden 
Corporation Tramways. ` 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, C should forward therr communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The I.E.E. Subscriptions. 


I hope that the members present at the I. E. E. meeting 
called tor December 2nd will thoroughly explore the Council's 
reasons for the proposed increase of subscriptions. I hope 
they will ask whether the possession: of the Embankment 
building is à paying proposition in these post-war days. 

Do we really need the building, and, if not, is the present a 
favourable time for selling it and taking a smaller building or 
suite of rooms? 

Was the building used to any great extent as a club by 
london or country members before it was taken over by the 
Government? If the London members use the building as a 
club, should they not pay a higher subscription than country 
members? 

As a country member, the building is of: little service to me, 
and I suppose about 70 per cent. of the members live outside 
the London area. 

As a means of saving expense I suggest that all papers read 
before the Institution on telegraphs and telephones, both wire- 
ful and wireless, should be sent only to those members who 
ask for them. I only take telegraphs and telephones as an 
illustration of my point, which is, that in these days of 
specialisation there is a lot of matter published in the Journal 
which is only read by the specialist. but all this matter is 
posted indiscriminately to every member, 

I am asked to pay £1 2s. 6d. per aunum extra, and I submit 
that it would have cost far less than £1 2s. 6d. per member 
for the Council to have printed and posted to each member 
the “ full statement ” of the Council's case. The proxy voting 
is an unsatisfactory arrangement, and I hope the members at 
the meeting will demand that a questionnaire formulated by 
them shall be posted to each member. Foreign members 
would, of course, receive the questionnaire. 

Lastly, I would ask if the Institution is considering questions 
of ‘ status and compensation on the lines of the article in 
vour issue of October 29th? It 1s reasonable that there should 
be both oculists and dentists, but it is expensive when an 
electrical engineer on the ''salariat '" must subscribe to one 
society to get “ status " and to other societies in the hope of 


getting “ compensation.“ 
Country A. M. I. E. E. 
November 10th, 1920. 


A good number of members of the I.E.E. may be eom- 
plaining about the increased subscriptions now asked for. : 

It is, however, my opinion that the members wherever 
practically possible would have done well to have compounded 
for their annual subscriptions years ago. 

The I.E.E. is the parent electrical institution, and I con- 
sider that there are at present too many smaller branch 
institutions, which may have doubtful usefulness. | à 


London. D. R. Broadbent. 
November 15th, 1920. 


It is quite clear that the proposal contained in the circular 
issued by the Institution on the 4th inst. should, for reasons 
it is not desirable now to discuss, be opposed. 

It is equally clear that the only opportunity afforded by the 
Council for those who cannot attend the meeting on Decem- 
ber 2nd to oppose the recommendations, is to send their 
proxy papers to some member who can attend the meeting. 
and is likewise opposed to the proposals 

As I propose to attend the meeting, I shall be agreeable 
to receive the proxy papers of those members who would 
desire me, on their behalf, to use their vote in opposition 
to the Council's proposals, and at the same time I shall be 
glad to have any comments from such members on the matter. 


Fredk. W. Purse. 
84 and 86, Romford Road, | | 
Stratford, E. 15. i 
November 13th, 1920. 


Cheap Wiring for Small Houses. 


The announcement in your current issue that the price to 
be paid for the lighting installations for the Hythe housing 
scheme is 288. 6d. per point raises questions of some import- 
ance. 

In the first place, it will be interesting to hear the opinions 
of wiring contractors as to the possibility of satisfactory work 
being done at this figure. I have before me a copy of the 
specification for this work, and from this it appears that there 
are to be seven points in each house. The wiring is to be laid 
in steel conduit tubing with the necessary solid (not split) 
elbows, bends, tees, &c., and with slip joints.“ All con- 
nections to be properly formed to ensure continuity through- 


out." The whole to be formed in two circuits with a proper 
distribution-board with fuses to control each circuit." All 
distribution-boards to have ordinary ó-amp. cut-outs.” Each 


house to have a D.P. main switch and a pair of fuses, and each 
point is to be complete with a E. v. metal-filament, lamp and 
an opal shade. 

Although believing that much might be done to reduce in- 
stallation costs by the withdrawal of many unnecessary 
" rules and restrictions, I quite fail to see how this specifi- 
cation can be complied with under present conditions at 
288. 6d. per complete point. 

The second question raised by this contract is the respon- 
sibility for the design of the installation by a competent elec- 
trical engineer. It will have been noticed from the above that 
the tubing is to be slip socket," and that continuity is to be 
obtained. The attention of the Borough Surveyor, who issued 
the specification, was drawn to this point by an inquiry as to 
the grip fittings to be used. He,replied: *' Surely it is pos- 
sible even with slip joints to ensure continuity throughout. 
There is no intention of using grip fittings, as this will con- 
siderably increase the price.” 

If this absurd specification is a fair specimen of the working 
of the Hythe housing scheme or of that of any other town, 
these houses will be truly '' homes for heroes ’’—indeed, it will 
need a hero to inhabit one! 

E. A. Pinto. 


Rainsgate, 
November 10th, 1920. 


— —— ͥ́ ———— — at 


Shop Lighting. 


Referring to your note on this subject, with some 
twenty-two years in contracting experience, my opinion 
is that the contracting firms are not so much to blame as 
the proprietors themselves. An enormous amount of time 
is given to soliciting orders and advising on the best means 
for lighting shop windows, but it is on few occasions that the 
advice is taken, the question with the shop-keeper being 
not which is the most efficient lighting, but which is the 
cheapest. Most tradesmen are prepared to discuss the best 
means of lighting, but few are prepared to pay for it.. Your 
correspondent goes on to say that the electrical retail trade 
has not yet learned the first lessons in salesmanship.” This 
I do not agree with. For some years I kept, in a private 
house just off the main road, a show-room well equipped with 
fitings, heating and cooking apparatus, electric motors, &c.,. 
backed up by about £2,000 worth of electrical stock; I did 
good business, not with the people who came in casually, but 
with the people I brought into the show-room by various 
methods. I then purchased premises in the main road, and 
spent quite a good sum of money in fitting up the show-room.. . 
and had a good window display, but on reviewing the turnover 
one found that the extra business done did not warrant the 
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expense. I therefore restocked the premises with other lines 
and made electrical goods less prominent. My experience has 
been in the suburbs of London, and, speaking from that point 
of view, 1 contend that a properly equipped show-room in a 
main road does not pay for itself, but it can be made to pay 
if carried out in inexpensive premises off a main road, pro- 
ns that the contractor is sutliclently active to draw in 
enis. , i TE 
Where orders are continually given only to the lowest 
estimate, it stands to reason that the man with big premises 
and show rooms cannot stand up against the firms working 
in the back yard. 
The industry would be in a different position altogether if 
the. wholesale firms kept strictly to supplying the trade, but 
one comes against numerous cases where fittings, lamps, and 
other accessories are sold at wholesale prices through all sorts 
of weird and wonderful channels. At the present time I do 
not know; of a motor firm that is properly supporting the 
wholesale trade. I am every day meeting cases where the 
quotations given to people outside the line are the saine as 
those I receive myself. Unless the contractors will properly 
and, themselves together with some really live organisation, 
[ am afraid these conditions will continue to exist, and the 
muçh-desired purely electrical shop where everything electrical 
can be, seen and demonstrated under ideal conditions cannot 


exist. | T 
November 9th. 1920. The Retailer. 


A Large Totally-enclosed Dynamo. 


Referring to the above article in the current issue of the 
ELECTRICAL Review, as the concluding remarks may be some- 
what misleading; I should like to state that Lo-Thermo, Ltd., 
is & distinct firm formed for the purpose of granting licences 
for enclosed dynamo electric machinery fitted with heat dis- 
sipators—one type of which was described in the article. 

Furthermore, my firm hold a licence to manufacture this 
class of machinery. mE MEE 
4 | Newtons, Ltd. 


Taunton, — a H. N. Hickley, 
November 16th, 1920. Managing Director. 


[UA Lifelong Reader has omitted his name and address 
from his letter.—Eps. Erec. Rev.] 
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THE PHYSICS AND CHEMISTRY OF COLLOIDS 
AND SOME INDUSTRIAL APPLICATIONS. 


FARADAY SOCIETY AND PHYSICAL Society DISCUSSION. 


We have already made brief reference to the symposium and 
general discussion on colloids held on October 25th in the 
hall of the Institution of Mechanical Engineers, under the 
auspices of the above societies. Seeing that the meeting lasted 
from 2.30 in tbe afternoon to nearly 1l o'clock at night— 
with. the necessary intervals reduced to a minimum—and 
covered a bewilderingly large: field, it will be impossible here 
to give an adequate account of the proceedings. We propose, 
however, to draw attention just to two or three salient 
features of the discussion, dealing more particularly with 
points of physical interest and such industrial applications as 
were referred to by way of illustration. 

When it is remembered that all living beings, most of our 
food and clothing, and innumerable substances of everyday 
use and importance, from glue and starch to bricks and 
mortar, are made up, or largely made up, of colloidal matter, 
the importance of the study of colloids will be at once appre- 
ciated.. i 

The survey of our present knowledge of the subject, and 
especially of its physics, given by Pror. Tug SvEDBERG, who 
came from Upsala for the purpose, was an admirable exercise 
in precise statement based on wide and exact knowledge. The 
science of colloids was well-defined as the science of the 
micro-structure of matter, the domain between macroscopic 
and molecular dimensions. One should speak of the colloidal 
state rather than of colloids. The definition led directly to 
a review of the methods of inducing the colloidal state; dis- 
persion when from matter in the macroscopic form, con- 


densation from matter in the molecular or infra-micro- | 


&copic form. An important example of the former process, 
which obviously involves doing external work against surface 
tension forces, and therefore absorbs energy, i8 the emulsifica- 
tion of fats or hydrocarbons. The process may be facilitated 
by the addition of agents. such as soap, which lower surface 
tension. Another method is a combination of grinding with 
the addition of agents that prevent aggregation. An example 
of the condensation method is afforded by the well-known 
method of producing colloidal metals by arcing under a liquid; 
such condensation needs the presence of nuclei, which may 
be ions. P | 
Dr Svedberg proceeded to review the methods of studying 
the structure of colloids, such 88 microscopic and ultra- 


microscopic examination with accompanying measurements, . 


behaviour in magnetic and electric fields. optical methods, 
such as the absorption, scattering, or polarisation of light, 
viscosity measurements, and by means of the absorption of 


charged ions. The effect of the addition or removal of ions 
in causing aggregation or disaggregation was reduced to the 
form of a simple mathematical theory. 

The section on emulsions was opened by Pror. F. G. 
Donnan, C. B. E., F.R.S., who defined an emulsion as a 
system in which one liquid is dispersed in the form of small 
giobules. The importance of emulsions from the theoretical 
standpoint results trom the light they throw on many colloidal 
phenomena, for the electric double layer which forms round 
the globules and prevents coalescence gives to a pure emulsion 
all the properties of a very stable suspension colloid on a 
somewhat rough scule. Discussion largely centred round the 
inversion of emulsions, when on the further addition of 
the dispersed liquid the latter exchanges its róle with the 
liquid which was previously the continuous medium. Elec- 
trolytes play an important part in this phenomenon of re- 
versal of phases. Mr. S. S. BHATNAGAR contributed a study 
of reversal due to the action of ions. He drew a parallel 
between this power of cations and their precipitating power 
on suspensions which was much criticised by subsequent 
speakers. 'lhe practical aspect of the subject was emphasised 
by Mr. W. CLAYTON, who spoke on emulsion problems in 
margarine manufacture, which, be said, offered a splendid 
field for colloid research. Prof. Svedberg drew attention to 
the case of emulsions of mercury and water and mercury and 
oil, which were of interest on account of the high surface 
tension of the one phase. The mercury could constitute either 
the disperse or continuous phase. 

Mr. EMIL HaTSCHEK initiated discussion on physical pro- 
perties of elastic gels, which showed how greatly divided 
opinion is on the structure of jellies, and how little we 
really know about it. Phor. PnocrER's solid solution theory 
is not a convincing picture of a substance containing, say, 
99 per cent. water, which yet behaves like an elastic solid! 
And what is one to make of an extraordinary experiment 
described for the first time by Mr. Hatschek, in which after 
straining a gelatin prism for five days, the stress was found 
to disappear, but the optical anistropy caused by the strain 
remained. The discussion emphasised the complications intro- 
duced into a gel such as gelatin, which has been almost 
exclusively experimented with, by the necessary presence 
of an electrolyte—water. It was thought that a better ap- 
proach to this section of the subject would be through non- 
aqueous gels—for example, rubber gels—which have been 
almost entirely neglected. Prof. J. W. McBain, however, 
claimed that recent studies of soap solutions throw consider- 
able light on gel structure. The fact that the same solution 
of sodium oleate could be made. to assume either a sol, gel, 
or opaque curd form, seemed to him to overthrow entirely 
the favourite cellular conception of gel structure and sub- 
stitute a micellar structure theory which regards the colloidal 
particles as being identical in sol and gel, but as independent 
in the former and linked up in the latter. This view was 
supported by independent evidence put forward by many 
speakers, and most strikingly of all in an experiment described 
by Prof. Svedberg, in which a cadmium sol in a non-aqueous 
medium is found to set to a jelly on the oxidation of the 
cadmium. ‘Touch it with a glass rod, however, and it at 
once reverts to the liquid form. . 

Bare reference must suffice to the next two sections of 
the discussion. Sir HERBERT JACKSON, in a chatty discourse 
crowded with highly-interesting but little-known facts, and 
devoid of all pretensions to theory, talked about glass, the 
colloidal character of which he doubted because it can be 
made quasi-crystalline, and coloured glasses, some of which 
are undoubtedly in the nature of colloidal suspensions. Sir 
Herbert succeeded in convincing everyone of the extraordinary 
interest and fascination of this subject, which deserves muc 
more attention than it has up to the present received from 
investigators. Somewhat different views were stated by Dr. 
M. W. Travers, who quoted recent experiments on the visco- 
sity of molten glass, which lent undoubted support to the 
colloid theory. 2 

Discussion on non-aqueous colloidal systems, the great 
importance of which to an understanding of colloids has 
already been referred to, was opened by Sir ROBERT ROBERT. 
SON, who dealt exclusively with nitrocellulose, and continued 
by Mr. F. Sproxton. This substance derives its importance 
from its applications to celluloid, artificial silk, explosives, 
and other derivatives, and on this account it has been some- 
what extensively studied, particularly as regards the viscosity 
of its solutions in organic solvents, ether, alcohol, and 80 
forth. The relations established between viscosities of the 
solutions and the mechanical properties of the dried colloid, 
enable the manufacturer to control the latter, but the rationale 
of the relationship is hardly understood as yet. Even more 
complex is the colloid chemistry of solid celluloid, the manu- 
facture of which from nitrocellulose is the gradual transfor- 
mation of a gel to a solid. Mr. B. D. Porritt dealt with 
the allied subject of rubber, and described experiments on 
the sol-gel transformation—in other words, its deterioration— 
produced in rubber solutions by light and oxygen, the latter 
acting as a catalyst. Dr. E. H. RAYNER remarked in tbis 
connection on the variation of resistance of ebonite due to 
the action of light. It appears that the sulphur in the 
ebonite becomes oxidised to sulphuric acid, and it has hap- 
pened that the resistance of a standard coil has from this 
cause been known to become reduced to one-tenth of its 
true value. 
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` | BUSINESS NOTES. 


Bankruptcy Proceedings.— Harrison & Son, electrical 
engineers, 93, Princes Street, Southend-on-Sea, Essex.—The first 
meeting of the creditors was held on November 9th at the offices 
of the Official Receiver, 14, Bedford Row, London, W.C.1. The 
statement of affairs showed gross liabilities £916, of which £665 
was expected to rank, while no assets were disclosed. A creditor, 
stated to be fully secured, held a bill of sale for £250 over the 
stock: in trade, fixtures, and fittings. A meeting of the debtor's 
creditors appeared to have been held on October 2nd at the office 'of 
his solicitors, when an offer was made of 10s. in the &. payable by 
two instalments, but was not accepted. It was decided to leave 
the matter in the hands of the Official Receiver. 

G. W. LESTER (Lester & Browne), wholesale electrical engineer, 
formerly trading at 44-6, Surbiton Road, Kingston, under the 
style of Lester & Browne. The first meeting of creditors was held 
at the London Bankruptcy Court on November 16th. Mr. F. T. 
Garton, Official Receiver, reported that no accounts had yet been 
lodged, but the debtor roughly estimated his liabilities at £1,200, 
and had no assets. Thedebtor attributes his failure and insolvency 
to trading losses, to a further loss of £150 on horse races during 
the last 12 months, and to family illness. In the absence of any 
offer, the case was left with the Official Receiver to be wound up 
in bankruptoy. 

W. H. 8. WARD, electrical engineer, 56, High Street, Acton, W. 
First meeting November 23rd at 14, Bedford Road, W.; public 
examination, December 7th, at the Court House, Brentford. 


Company Liqnidations.—Rxx ACCUMULATOR Co., LTD. 
—A meeting of membars is called for December 14th, at Dash- 
wood House, New Broad Street, B.C., to hear an acoount of the 
winding up from the liquidator, Mr. M. Leggett. 

SUBMARINE MOTOR SHIP CLEANER SYNDICATE, LTD.—Petition 
presented to the High Court, July 1st. Winding up order made 
November 9tb. 

FooTE & MILNE, LTDb.—Winding-up voluntarily. Liquidator, 
Mr. R. J. Ward, 10, Serjeants' Inn, E.C. Meeting of creditors, 
November 24th, at . s Hotel, Fleet Street, E. C. Particulars 
of claims to be sent to the liquidator by November 20th. 

ELecTRIO CHEMICAL DEVELOPMENTS. LTD.— Meeting of 
oreditors, November 25th , at 66, London Wall, E.C. 


Trade Aanonacements.—Tu& ENTERPRISE MANUFAC- 
TURING Co., LTD., has removed the Glasgow branch to more con- 
venient premises, at 47, Oswald Street, Glasgow. Telephone 
number, Central 2526 ; telegraphio address, si Unopposed, Glasgow.” 

HOLLAND HOUSE ‘ELECTRICAL Co., LTD., has recommenced 
business at 58, West Regent Street, Glasgow. Mr. H. Watson will 
be in charge of the company’s business as managing director and 
secretary. Telephone, Douglas 1360; telegrams, “ Electrical, 
Glasgow." 

Messrs SINCLAIR, PAG&£gT & Co, LTO, electrical engineering 
spec'alists, Eepeaco Works, New Inn Yard, Shoreditch, announce that 
having completed extensive structural alterations and enlargement 
of premises, they sre in a position to execute repairs to dynamoa, 
motors, &o., at short notice, owing to the large stocks of all sizes 
of wire held. 

Me. H. J. READ, M. I. E. E, who severed his connection with 
Messrs. Edmundsons' Electricity Corporation in March last, after a 
service of over 3) years, has joined forces with Mr. H. J. Butcher, 
A. M. I. E. E, and Mr. W. J. Bransom, A. M. I. E. E., who were on the 
staff of Messrs. Edmundsons’ for 30 and 20 years respectively, and 
Mr. D. Dunham, B.Sc., recently in the service of the British 
Thomson-Houston Co., Ltd. Under the title of Read & Partners, 
Ltd., they are specialising in electrical installations for country 
houses, farms, worke, &c., their address being 53, Victoria Street, 
Westminster, Telephone, No. 8081 Victoria. Mr. Jas. Garnett, 
who was for over 3) yeara with Messra. Edmundsons’, has joined 
the staff of the new company. 

Mg. W. BARRETT, manager of the Kingswood Engineering 
Works, Bristol, is commencing business as aa electrical contractor 
at 86, Third À venue, Bath, under the style of Barrett & Blake, 
and will be pleased if manufacturers will send catalogues of 
electrical goods. 

Messrs. MILLIKIN Bros, MANUFACTURING Co. (INc.), have 
removed their offices to Amberley House, Norfolk Street, Strand, 
W.O.2. Telephone, City 5814. 

MESSRS. STEPHEN GLOVER & CO , engineers, have removed from 12, 
Eldon Square, to 13, Akenaide Hill, Qaayside, Newcastle-on-Tyne. 
Telegrams, “ Apparatus, Newcastle-on-Tyne ` ; telephone, 153 City. 


Catalogues and Lists.—ATLAS CENDON AND BATTERY 
Co., LTD., 19, Ewer Street, E C.—Two leaflets illustrated i in colours, 
dealing respectively with Atlas porous pots, and ." Sovereign " 
and " Dania " dry cells. 

HUNTALITE, LTD., 25, Newman Street, W.1.—A priced and 
illustrated booklet (8 pp.) dealiog with wireless reflectors for 
shop lighting. &c., and " Huntalite" electric candle lamps. Also 
two illustrated leaflets dealing with these matters. 

CABRRON Co., Falkirk —A show-card (18 in. x 13 in.) bearing 
the title The Cosy Comfort of a Carron Electric Fire," and a 
reproduction of a water-colour drawing of a mother and child 
whose faces are illuminated by a cheerful glow. 

HE B&ITISH THomson-HovustTon Co., LTD., Mazia House, 77, 
Upper Thames Street, E.C. 4.—A small folder giving prices and 
illustrations of Mazda vacuum and gas-filled lamps, and 

Stages in Mazda Progress." 


Also a blotter in the form of a card bearing a reversed ad vertiss- 
ment of Mazda” lampe, to be read by holding the card in front of 
a mirror. 

J. H. SANKEY & Son, LTD. 74, Cheapside, E. O. 2. -A list of 
temperatures, melting, freezing and boiling points, &o., ranging 
from the temperature of the sun to absolute zero, with a coloured 
chart for rough estimation of temperatures. On the reverse 
Sankey’s fire-bricks, fire-clay, &o., are advertised. 

E. P. ALLAM & Co., 107-109, Gray's Inn Road, W. O. 1.—Monthly 
stock list of D.C. motors for sale and hire, ranging from } to 50 H.P., 
new and secondhand. 

BRITISH INSULATED & HELSBY CABLES, LTD., Prescot, Lanca,-— 
A leafist (4 pp.) giving sizes and prices of aluminium wire, strip 
and sheet, with comparative figures for copper. 

THE FALCON Iron Works, LTD. Oldham.—An illustrated 
booklet (71 pp.) dealing with numerous types of electrically-driven 
hauling and winding plant. principally for colliery work. Agent, 
W. M. Harris-Burland, 63, Queen Victoria Street, E.C. 4. 

R. A. Evans, LTD. , Prospect Road, Leicester. —A well illustrated 


description (12 pp ) of lift engines, cars, switchgear, &o. 


THE BRITISH THOMSON-HovaTON Co., LTD., Rugby.—Dasoriptive 
List No. 1,160 (92 pp.). An interesting and minutely detailed 
brochure dealing with turbo-compressors, blowers and exhaustera. 
With numerous diagrammatic and photozraphic illustrations. 

THE A. & A. ELECTRICAL Co., LTD., 13, Farringdon Road, 
E. C. 1.—An illustrated and priced leafist giving details of electric 
fires, irons, boilers, hot-plates, &c. 

THE GALVANIZING EQuIPpMENT Co., LTD., 294, Port pool Lane, 
Gray's Inn Road, EC. 1.—A well- illustrated booklet (23 pp) 
giving examples of applications of the firm's method Of galvanising 
to various types of fittings, &o. 

THE FALKIRK IRON Co, LTD., Falkirk.—A new series of 
leaflote, No. 219, illustrating the '' Falco " electric cooker ; No. 280, 
domestio electric applianoes ; and No. 235, electric fires and heaters. 
All fully priced. 

FRASER & CHALMERS’ ENGINEERING WORKS, Erith, Kent.— 
Illustrated les flet (F and C 2,367) dealing with the manufacture 
of eleotrically-welded fire-proof doors. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C. 1.— Illustrated and priced leaflet (H 2,372) dealing with the 
„Ideal electric log fire. 

JORDAN & Sons, LTD., 13, Broad Street Place, Liverpool Street, 
E.C. 2—Two leafl-ta describing ateel office filing cabinets and 
transfer drawers. Dimensioned, illustrated, and priced. Also list 
of works on company law and practice. 

T. Francis & Sons, 231, St. George's Road, Bolton.—An 8-page 
leaflet illustrating and describing hand-feed aros, standard resist- 
ances, stage arc boxes, kc. Fully priced. 

ELECTRIC SUPPLIES Co., S.A., Barcelona, (Agente for Wild- 
Barfield" electric furnases).—An illustrated leaflet (E S. 50), in 
Spanish, describing Wild-Barfield " furnaces and accessories. 


Imports of Manufactured Goods.—In the House of 


Commons on November 8th, the President of the Board of Trade 
(Sir Robert Horne) replying to Mr. Ramer (U., Macclesfield) said 
the value of the wholly or mainly manufactured goods imported 
from Germany during the first nine months of the following 


years was :— 
19122 . 4 „ 36,400,000 
1912223 . . 41,000,000 
1919. ce; us pine mus aeia 43,000 
1920—0Ohu .. ... 17,191,000 


The flgures for 1912 and 1913 are estimates based on annual 
totals, and during 1919 trade was permitted only as from 
July 12th, 

Questioned as tothe difficulty of British manufacturers competing 
against cheap foreign goods and as to whether he would consider 
the introduction of a Bill affecting the collapse of the exchange, 
Sir Robert Horne replied: “I am considering that very difficulty 
now." — Financial Times. JW 


Foreign Trade.—OorosER Ficures.—The following 


are the values of importa and exports of electrical goods and 
machinery in October :— 


October. Ino. or 10 months, 1920 
1920. deo, Inc, or dec, 
IMPORTS. £ & £ 


Electrical goods, &. ... 235,316 + 153,703 ＋ 287,086 
Machinery "T „ 1,953,214 + 677,747 + 4, 103,211 
EXPORTS. y | - 
Electrical goods, &c. ...1,058,773 + 468,527 + 4,653,729 
Machinery ixi .. 6,251,326 73,004,584 + 24,663,092 

RE-EX PORTS. 
Electrical goods, ko... 14,655 + 7,138 + 34,002 
Machinery . . 187,206 + 80,898 + 664,233 


Mexican Trade Openings.—An article in the Financier 
gives the views of a leading Mexican merchant on the possibilities 
of trace with Mexico. He states that Germany and the United 
States are busily cultivating that market, which has immense 
potentialities. The Republic will shortly be recognised by the 
United States, and our trade rivals are laying plana for developing 
business on a large scale in the future. Owing to the vast oil and 
other mineral wealth of Mexico that country will become of great 
importance. 
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Lead Report.—Mesers. G. A. Cawson & Co., in their 
report dated November 13th say: Final prices are about 30s. 
to 40s. lower as follows: November, £34 108. to £34 15s.; 
December, £34 to £34 5s.; January, £33 15s. to £34; February 
and March, £33 10s. to £33 lós. Prompt lead is scarce and 
difficult to obtain at £35 to £35 5s. The Board of Trade 
returns just issued show how serious the situation has become. 
Imports for the ten months to the end of October are only 
122,787 tons, against 202,435 tons for the same time last year, 
showing a falling-off in supplies of 79,648 tons. The exports 
show a very large increase, the total of English and foreign 
lead for the ten months being 54,740 tons, against 24,106 
tons last year. These figures combined show a total of 
110,282 tons decrease in supplies for home consumption. It 
is not surprising, therefore, that practically the whole of the 
Government stock of 120,000 tons has disappeared. It also 
goes to show that the general consumption of lead has not 
declined. Even tbe small quantity still in warehouse is 
being drawn upon almost daily, and stocks will show a further 
decline at the end of the month. Supplies are still coming 
in very slowly, and there seems to be very little lead available. 
. . . The Australian strike is reported settled, but very little 
lead can reach this country for at least four to six months. 


Trade with Canada.—Mr. F. W. Field, H.M. Trade 
Commissioner in Toronto, who is at present at the Depart- 
ment of Overseas Trade, prepared to interview firms interested 
in the extension of British trade with the Dominion, says: 
There was never a better time for United Kingdom manu- 
facturers to establish or strengthen their trade connections 
in Canada. While there is a temporary lull in demand there, 
this is likely to be of brief duration. Canadian importers are 
anxious to place their orders in the United Kingdom, and 
they can pay cash for most of their requirements. They 
have been compelled during recent years to purchase large 
quantities of merchandise. in foreign countries, but there is 
an earnest desire to transfer this trade, as far as possible, 
to the United Kingdom, and to other parts of the British 
Empire. ' 

It is a mistake for United Kingdom manufacturers to 
believe that Canadian import trade is so largely in the hands 
of foreign countries, that Britisn traders have little oppor- 
tunity to extend business there. Canada is probably a more 
difficult market than are certain others, but it offers con- 
siderable scope for the development of British trade. It is 
necessary, however, to approach the market in the manner 
best suited to local conditions, having in view its geographical 
position, its extended area, and the competition likely to be 
met. The Department of Overseas Trade is in a position to 
advise United Kingdom manufacturers on these matters.” 


A Memorial Tablet, — On Armistice Day a bronze 
memorial tablet in honour of the 89 men from the English 
Electric Co., Ltd., Siemens’ Works, at Stafford, was dedicated 
by the Bishop of Lichtield, in the presence of 2,500 persons. 
Mr. W. Parker, works manager, presided, and performed the 
unveiling ceremony, and the heads of the various departments 
were also present. Mr. Parker stated that when war broke 
out the undertaking was given that the dependents should 
be provided with such assistance as would keep them in 
reasonable comfort, and also that those who returned should 
be taken back into the service of the company; 834 men 
went and 520 returned, and the promise had been fulfilled. 
The tablet, erected in the vestibule of the main offices (and 

aid for by the employés at the works), bears the following 
inscription: " To the glory of God and in memory of the 
following brave men who gave their lives fighting for the 
cause of liberty in the Great War." Then follow the names 
of 89 men, giving ranks and regiments. The sounding of the 
“ Last Post” and the Réveillé ’’ concluded the ceremony. 
Scrolls are being presented to all returned soldiers. 


Cuba as an Electrical Market. — Considering the size 
of the island, 700 miles long by from 22 to 160 miles in width, 
with a population of nearly 24 millions, the number of electric 
lighting stations is not at present large. They are, however, 
now being largely augmented, and it is in connection with 
the new plants and their equipment that opportunities for 
the introduction of British manufactures would be found. 
Importers bere say that British electrical goods are well 
appreciated where they have been acquired, and inasmuch 
as similarly-priced manufactures from the United States are 
frequently several months in transit, and in some cases prove, 
when delivered, to be not according to specification, there 
should be an excellent opening for the products of other 
nationalities. 

Cuba offers a particularly attractive field for small motors 
suitable for medium-sized factories, of which a considerable 
number have been commenced during the last few months 
when large sums of money had been gained through successful 
sugar speculation and general trade prosperity. The. people 
are well accustomed to the use of machinery as well as to 
the employment of electrical power, while the comparative 
abundance of money (the strictures imposed by the recent 
moratorium are only likely to prove temporary) has. until 
recently enabled purchasers to pay cash for their acquisitions. 
—RHeuter's Trade Service (Habana). 


New French Electrical Companies.— To specialise in the 
electric equipment of motor vehicles and aircraft L'Equipe 
inent Electrique de Futeaux has been formed at Paris, with 
a capital of 3,500,000 fr. Its works are at Puteaux, and its 
offices at 2, Avenue Velasquez, Paris. 

The Société Electrique Koda has been formed at Paris (1%, 
Rue de Faubourg St. Honoré) for the manufacture of electric 
pocket lamps, dry and wet cells, and electric mechanical ap- 
pliances. Its capital is 1,000,000 fr. 

I.. Poulain et Cie has been registered a company at Paris 
(56, Rue de la Glaciere), with a capital of 200,000 fr., for the 
trade in, and manufacture and repair of, electric apparatus. 

With the title of Comptoir d'Electricité Franco-belge hus 
been formed a company at Paris (19, Rue d'Athénes), with 
a capital of 100,000 fr., for the purchase and sale of electric 
apparatus. 

The Sociét^ Commerciale des Industries Mécaniques has 
been constituted at Paris (3, Rue de Chaillot) to trade in 
electric, mechanical, and other machines required in agricul- 
ture, aviation, and in chemical products, heating apparatus, 
&c. Its capital is 300,000 fr. | 

There has been formed at Boulogne-sur-Seine (17, Rue 
Gambetta) the Compagnie Générale des Appareils Norvelectri- 


` ques, with a capital of 1,200,000 fr., for the manufacture, 


purchase, sale, and installation of time measuring apparatus 
of all kinds, and especially the sale or licensing of patents 
for the Moulin-Favre-Bulle electric clocks. 

L'Electricité Appliquée au Spectacle et à la Décoration is 
the name of a company started at Paris (85, Rue Pellaporti. 
with a capital of 400,000 fr., to spread the use of electricity 
for decorative purposes. 

There has been formed at Calais (67, Rue de Vic) the 
Société Industrielle d'Appareilage Electrique et Mécanique 
for the manufacture of electric and mechanical apparatus. 
Its capital 1s 40,000 fr. 

Under the style of Massardo et Cie a company has been 
embodied at Gentilly (Seine) (17, Rue Barré) for the manu- 
facture of electric appliances. Capital 80,000 fr. 


At Roubaix (75, Rue Nain) has been established the Societe 
Auxiliaire de l'Agriculture et de l'Electricité, with a capital of 
1,500,000 fr., for the promotion of the use of electricity in 
agriculture. 

At La Varenne St. Hilaire (Seine) has been formed a com- 
pany under the style of C. l. Falconet, Heller et Cie, for 
the manufacture of copper gauze used in electric machine 
construction. Its capital is 180,000 fr. 

Under the style of the Anciens Etablissements Saintville 
has been launched a company at Paris (42, Boulevard de la 
Bastille) whose objects are the production and use of elec 
tricity for heating and other purposes. Capital 166,400 fr. 


The following increases of capital have been sanctioned: 
Société Industrielle des Telephones, from 15,000,000 to 
36,000,000 fr.: Société Versaillaise d'Electricité et de Tramways 
Electriques, from 3,000,000 to 10.000.000 fr.; Compagnie 
Generale de Télégraphie et de Téléphonie, from 1,500,000 to 
5,000,000 fr.; Les Fabricants Electriques, from 800, 00 to 
1,100,000 fr.; the last two increases have been just realised. 

An extraordinary meeting of the Energie Industrielle, held 
on October ls5th, has given its approval to the schemes 0 
amalgamation arranged with the Société Francaise d'Exploita- 
tion Electrique and the Société Electrique de l'Orléannais, 
and appointed MM. Lanier and Fourrier to make a valua- 
tion of those companies’ assets. It is proposed to ex- 
change one share in the Energie Industrielle for two shares 
of the amalgamated companies, 279 shares being thus appor 


tioned to the former, and 1,181 shares to the latter company. 


The capital of the Energie Industrielle will, therefore. be 
raised to 90,000,000 fr., divided into 200.000 shares of 100 fr. 
each. A very satisfactory account of this company's various 
operations, especially in Madagascar, was given. 


British Trade Mark Applications, — Appended is 8 
summary of the recent applications for British trade marks 
in respect of goods associated with the electrical industries 
and trades :— 

Astra, No. 404.942, Class 6.—Electrical machinery and parts. 
Astra Dynamo Co., 110, Victoria Street, Westminster, 8. W., 
June 7th, 1920. l 

I. N. S., No. 407.221, Class 5.—Electrolytic copper. Nichols 
Copper Co.. 95, Broad Street, New York. August 94th, 1920. 

Magnet, No. 406,073, Class 18.—Electric heating and cook- 
ing apparatus. General Electric Co., Ltd., 67, Queen Victoria 
Street, London, E.C. July 14th, 1920. , , 

W. J. Electric Tools (lettering combined with design), 
404.385, Class 6.—Electric tools. White, Jacob: & Co., Ltd. 
48-56, Bavham Place, Camden Town, N.W. May 2lst, 192. 

Memco, No. 404.808, Class 13.—Electric switches, fuses, 70 
cut-outs. Midland Electric Manufacturing Co., Ltd., Staffor 
Works, Barford Street, Biriningham. June 3rd, 1920. fe 

Hilstan, No. 404.024, Class 18.—Electrie lighting sets ^ 
motor cycles, &e. Stanley G. Muir, 27, Melrose Gardens, 
Hammersmith, W. Mav llth, 1920. 

Apex. No. 401,508, Class 6.—Pumps, dynamos, dynamo 
brushes, and electromotors. J. Gooderidge, Colmore 
House, 21, Waterloo Street, Birmingham. August 5th, 1920. 
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Electrical Power Station Engineers’ Salarles.— We 
have received from the Secretary of the Electrical Power 
Engineers’ Association a copy of a letter, dated November 12th, 
regarding the conditions of employment and schedule of salaries 
for technical staffs in electricity undertakings, which has been 
sent to all electricity supply undertakings of 1,000 kw. and upwards 
in the United Kingdom, in which the National Executive Council 
points out that, as a result of the most unsatisfactory treatment 
which the members of the technical staffs have recejved at the 
hands of so many electricity undertakings, a serious situation has 
arisen which may have very disastrous consequences to the industry. 
The letter explains that on February 18th, 1919, an arbitration was 
held in London as a result of a claim made by the E.P.E.A. upon 
electricity undertakings throughout the kingdom for a war bonus 
for the technical staffs. The award, known as the No. 9,231 
Award, conceding a bonus of 20 per cent., plus £90, wai given on 
February 27th by Mr. W. H. Stoker, K.C., who acted as arbitrator. 
Embodied in the terms of the award was a recommendation tb at 
the bonus should be operative until a certain date, which was to be 
mutually agreed upon, and that in the meantime both parties were 
to meet and proceed to settle basic rates of remuneration for the 
various grades. In order to facilitate these negotiations, and in 
conformity with the advice given by the Ministry of Labour, it 
was decided to form a Whitley Council for the staffs in the elec- 
tricity supply industry. This Council came into being on December 
12th, 1919, with the title of the National Joint Board of Employers 
and Members of Staffs (Electricity Supply Industry), and was 
formally approved by the Ministry of Labour as being the com- 
petent body to deal with all questions affecting the members of the 
technical staffs in the electricity supply industry. It represents on 
the employers’ side through their respective associations —such as 
the I.M.E.A.—all the various undertakings, both municipal and 
company—&nd on the employés’ side the members of the staffs 
through their respective associations—such as the E.P.E.A. 
Immediately after its formation, the board appointed a committee 
to negotiate conditions of emp'oyment and schedule of salaries for 
the technical staffs. The negotiations were completed, and a 
schedule of salaries was appruved in May, 1920, by the National 
Joint Board. This schedule was issued by the National Joint 
Board as an agreed claim on all statutory electricity undertakings 
of over 1,000 Kw. capacity on May 21st, 1920, with the recom- 
mendation that it should be put into operation from June lat, 
Several official communications on the matter have also been sent 
since that date to all the undertakings, both from the National Joint 
Board and from the constituent Associations represented on that 
Board; further, the constituent Associations have on several 
occasions urged their members to accept the findings of the Board. 

It is now nearly six months since the schedule was submitted to 
the undertakings and a claim made for its adoption, but up to the 
present only a small proportion of such undertakings have adopted 
the oonditions of employment and schedule of salaries. The 
members of the Association are extremely disappointed with the 
treatment meted out to them and the extent of their dissatisfaction 
is evidenced by the fact that 81 per cent. of the total membership 
of the Association has, by & ballot vote, empowered the N.E.C. to 
take whatever action it considers necessary to enforce the adoption 
of the schedule. The N.E.C. has considered the matter in all its 
aspects, and has decided that if the conditions of employment and 
schedule of salaries are not adopted in their entirety by all under- 
takings concerned by November 27th, 1920, they will be compelled 
to withdraw the services of the whole membership in the electricity 
nadertakings covered by the schedule, on November 30th, 1920. 

We have also received a letter signed by Alderman W. Walker, 
chairman of the National Joint Board of Employers and Members 
of Staffs (Electricity Supply Industry), and dated November 15th, 
and headed " Crisis in Electric Supply Industry." It refers to the 
foregoing letter, and states that at a meeting of the National Joint 
Board held ast the Ministry of Labour on November 13th, the 
position was fully discussed, and at the special request of the 
employers’ side, the Electrical Power Engineers’ Association agreed 
to alter the dates given in the notice to December 11th and 14th 
respectively. The object of this postponement is to enable the 
omployers' representatives to communicate with every elec'ricity 
supply undertaking to avert the possibility of a national stoppage 
with all its consequences, by adopting the schedule which has baen 
agreed by representatives of every section of the industry. We 
refer to this matter in our leading columns, 


Book Notices, —'' Cardiff as a Commercial and Industrial 
Centre" (273 pp.)—This illustrated handbook is divided into 
sections dealing with various phases of the city's business life, and 
it gives details of the municipal undertakings. A copy of the guide 
may be obtained post free from the Development Agent, City Hall, 
Cardiff, by any manufacturer or trader. 

" Punch’s Almanack” for 1921. Pp. xlvi + 28 and coloured 
supplement. London: Bradbury, Agnew & Oo. Price 18. net.— 
The incomparable art and humour of the venerable, yet sprightly, 
Mr. Punch remains at its constant high level. A ridiculously 
amusing story is contributed by Mr. A. A. Milne. 

"Cheap Steam.” Vol. IV. No. 6 (16 pp) Published by 
Ed. Bennis & Co., Little Hulton, Bolton. Price 1s. post free.— The 
November issue contains an article on The Comparative Reliability 
of Engines,” by Edward Ingham, A. M. I. Mech. E.; A Modern 
Colliery " (illustrated), &c. 


New Belgian Company.—La Société Electro-Moteur is 
the name of a new company which has just been formed at Kiel. 
Antwerp (237, Ohaussóe Saint Bernard), with a capital of 
1,200,000 fr., to manufacture dynamos, electric motors, electric 


Institute of Cost and Works Accountants.—The first 
of a series of leotures, arranged by the Institute, will be held on 
Wednesday, December 1st, at the Institute of Chartered Patent 
Agents, Staple Inn Buildings, Holborn, W.C., at 7 p.m. The 
lecture will be given by Mr. F. W. Pitt, on " The Influence of 
Production Costs on Designing." Admission is by ticket only, 
which may be obtained from the Seoretary. 


Wharf Cranes, &c.—The Department of Overseas Trade 
informs us that the Board of Harbour Commissioners, Vanoouver, 
desires detailed information from United Kingdom manufacturers 
of mechanical equipment for loading and unloading vessels at the 
wharf side. Firms interested should write to Colonel G. H. Kirk- 
patrick, Chairman, Board of Harbour Commissioners, Vancouver, 
B.C., enclosing catalogues and full particulars as to prices, dates 
of delivery, &o. 


Time Switches.—The Department of Overseas Trade has 
received an application from a firm in Winnipeg to be placed in 
touch with United Kingdom manufacturers of time switches for 
operating electrical signs. Quotations by cable, if possible, for the 
following quantities :—30 for 30 amperes, and 50 for 60 amperes, 
both at 250 volts. British firms may obtain the name and address 
of the firm from the Department. 


For Sale.— Blackpool Corporation Electricity Department 
has for disposal the complete plant of the late Bispham Urban 
District Council Electricity Works, comprising three gas-producer 
plants, with three D.C. generators, switchboards, &c. For particulars, 
see our advertisement pages to-day. 


German Industry.— German industry has recently 
received some very large orders from abroad. Speaking at 8 
conference at Dresden, Herr Kraemer, head of the Saxon Coal 
Distribution Department, according to the Daily Chronvle, said 
that Russia and Poland alone had ordered many millions of marks 
worth of goods, payment for which accompanied the placing of the 
order. Chemnitz firms bad received orders from abroad to the 
extent of 77,000,000 marks (nominally £3,850,000). Wittgensdorf, 
near Chemnitz, was only prevented by lack of ooal from oom- 
pleting orders valued at many million marks, which had recently 
been received from England. At Falkenstein Messrs. Siemens 
were planning the erection of a large factory equipped with the 
most modern machinery. Scarcity of coal, however, Herr Kraemer 
said, was proving a serious drawback in completing big orders. 
He had entered into direct negotiations with the coal miners of the 
nearest coalfield— dealings with the Berlin Government being 
worse than useless—and he was glad to say he had found them 
inolined to increase the output by working longer hours. 


Swiss Electrical Iudustry.— The Swiss electrical industry 
appears to be very successful in maintaining its position in Spain. 
A Swiss concern has recently obtained an order from the Sociedad 
Productora de Fuerzas Motrioes, a branch of the Energia Eléctrica 
de Cataluna, for two complete hydro-electric installations for the 
stations the company has under construction.—Reuter’s Tr. icio 
Service (Madrid). 


Trade with China.—At a recent conference of British 
Chambers of Commer æ in China and Hong-Kong, resolutions were 
passed recommending affiliation with the Association of Chambers 
of Commerce of Great Britain, and recording anxiety to co-operate 
to the fullest and most practical extent with the manufacturers of 
Great Britain in the advancement of the Empire's trade. 

Mr. H. H. Fox, C.M.G., His Majesty’s Commercial Counsellor from 
Shanghai, has now completed his tour of the industrial centres 
of the United Kingdom, and, pending his return to China in the 
first week of December, will be at the Department of Overseas 
Trade, London, at the service of any firms or individuals who 
may care to consult him on the subject of trade with China. 


For Sale.— Llangollen and District Electric Light and 
Power Co., Ltd., invites offers for one 12 ft. x 6 ft. boiler, also 
one Howden's steam engine direct-coupled to a Crompton 220/240- 
volt dynamo, For particulars see our advertisement pages to-day. 


LIGHTING AND POWER NOTES. 


Australia, —SvDNEY.—YxAR'S WonRkING.— The report 
on the Sydney Municipal Electricity Department states that the 
total revenue for the year ended December, 1919, was £601,000, 
while working expenses amounted to £364,000. Of the gross 
balance of £237,000, capital charges, &c., absorbed £218,000, leaving 
a net profit of £18,900. 

New SouTH WALES.—Notification has been given by the Glen 
Innes Municipal Council of its intention to borrow a sum of 
£14,00) to provide for the town electric lighting scheme. The 
plant proposed will include three suction gas engines of 85 H.P. 
each and three 50-KW. generators. — Tenders, 


Accrington.—YEAR's Workina.—The total revenue for 
the year ended March 31st last, was £54,084, as against £43,097 
for the previous year. Thegross expenditure amounted to £43,369 
(£33,422), leaving a gross profit of £10,716 (29.675). The 
payment of capital charges resulted in a net loss of £989, which ig 
an improvement on the deficit of £1,698 in 1918-19, 
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Batley.—Year’s Workina.—The abstract of accounts 
of the Corporation for the year ended March 31st last, issued laat 
week, shows that there is a net loss on the electricity undertaking 
of £326 for the year, though there was a gross profit of £4,650. 
The loss is caused by interest on loans and sinking fund instal- 
ments. The loss, added to the deficiency at the end of the previous 
year, makes a. total deficit to date of £4,176. For the past four 


years there has been a loss; the past year, however, showed an 
Improvement on the previous year. i 


Buenos Alres.—WaTER Power.—A report prepared by 
the Minister of Public Works demonstrates the possibility of 
utilising the cataracts of Iguazu for the production of power. The 
cataracts would furnish 230,000 H.P., which would provide an 
average of 100,000 kw. for use in Buenos Aires, It is proposed to 
submit the project, which originated with the Minister Senor 


Pueyrredon, to adjudication, open to the whole world.—Reuter's 
Trade Service (Buenos Aires), 


_Clacton-on-Sea,— Loans SANCTIONED. — The Urban 
District Council has received sanction to the loan of £9,670 for a 


new Diesel generating plant, and £858 in respect of excess expen- 
diture on the present plant. ; ' 


Continental.— BeLaium.—The Compagnie d'Electricité 
de la Dendre, of Brussels, in its report for the year ending June 
30th last, states that owing to delays in delivery of the material 
ordered, it has only been able to maintain a supply to its clients by 
means of small temporary generating stations. The first 2,C00-Kw. 
set at the permanent station hae, however, now been started; the 
second is in course of installation, while the company has been able 
to purchase a 5,000-K'w, set for immediate delivery so that by the 
end of the year the permanent plant will gave a capacity of 
9,000 Kw. The company’s distribution system comprises 47 miles 
of underground, and 66 miles of overhead cable working at 6,000 


and 15,000 volts, The company is supplying energy to 25 small . 


towns and villages, with a total of 7,950 customers ; contracts 
have, however, been completed for the supply of electricity to 


16 more districts which are all expected to be connected up during 
the course of the current financial year. 


Russia.—Near Moscow are enormous deposita of peat waiting 
to be exploited. Already, before the war, an attempt was made 
to utilise this fuel on the spot, and in 1912 the first distriot 
electrio power station, flred with peat, was erected to supply the 
needs of industry in the neighbourhood of Moscow. 

Ekonomicheskaya Zhizn, of J uly 29th, is entirely devoted to the 
subject of an experimental electric power station which has been 
built near the Shatura bog, about 80 miles from Moscow, on the 
Lyubertai-Arzamas Railway,and which began working on July 25th. 
For the present this station will serve as an auxiliary to the 
Moscow supply, and if the experiment proves successful a 
10,000-Kw. power station is to be built in the neighbourhood to 
provide for the needs of the districta around Moscow by means of 
& 115,000-volt tranemission cable. The Shatura bog and that of 
Petrov-Kobelev had deposits anffcient to provide for an annual 


supply of electrical energy amounting to 100 million KW.-hours for 


about 100 years, An important item in the experiment is the use 
of marine boilers taken out of torpedo boats, for of such there are 
plenty ready to hand, but it is difficult to obtain new boilers: from 
abroad, or to construct them in the country.— Economic Review, 


GERMANY.—The Bargomaster of Berlin having addressed an 
ultimatum to the strikers at the electricity works, calling on them 
to resume work on penalty of dismissal, a ballot was taken on 
November 11th amongst the strikers which is stated to have given 
a majority in favour of resumption, and the Berlin City authorities 


announce that work has begun again in all the establishments 
involved.— Reuter's Trade Service (Berlin). 


Huddersfleld.— NEw TURBEO-GRENERATOR. — The new 
6,000-Kw. turbo-generator set was recently put into commission 
It is a 6,600-volt, three-phase set, running at 3,0C0 R. P. u., made ly 
the English Electric Co., Ltd. The condensing plant, supplied by 
Messrs, Mirrlees, Watson & Co., Ltd., is capable of dealing with half a 


million gallons per hour. The new boilers have an output of 
45,000 lb, of steam per hour. 


Liverpool. NEW Sration.—It is hoped to complete. 
by the end of the year, the new installations at Lister Drive power 
station. These installations are, it ia claimed, far ahead of those 
in use at any other electrical power station in the country. Mr. 
F. C. Wilson, who, as chairman of the Tramways Committee, is 
particularly interested in the municipal electrical supply, has come 
back from a visit to the United States in the belief that there, too, 
they have nothing better in this line, although their power stations 


in some cases are very much larger.— Lirerpoul Daily Post and 
Mercury. 


London.—The electric light in the House of Lords failed 
on Monday, owing, it is thought, to fusing of the wires, which 
could not be traced. The Law Lorda adjourned for a long luncheon 
cin in order that temporary lighting arrangements might be 
made, 

STOKE NEwINGTON.— Mr. C. H. Wordingham, C.B.E., has 
submitted a report upon the proposed extension of plant and 
mains at the electricity works, 'The first stage recommended ia 
the installation of a 500-Kw, rotary converter and switchgear, as 
well as mains extensions, at an estimated cost of £30,000, The 


scrapping of the existing storage battery and the substitution of a 
night shift is advised, = 


STEPNEY.—The acoounts of the Corporation electricity. under- 


taking for the year ended March 31st, 1920, show a total revenue of 


£205,156, as compared with £175,835 for the previous period. 
Working expenses amounted to £139,421, against £110,154, leaving 
a gross profit of £65,736 (£65,681). After payment of capital 
charges the result was a net profit of £23,376 (£22,245). The 
number of units generated rose from 28 811,770 to 30,836,840. 


Mosley Common.— FinE.—About 400 miners were 
unable to go to work on the 15th inst. at the Mosley Common pit 
on account of the central power station having been burnt down. 


Nelson,—ExTENsSIONS.— The Council is committed to 


heavy expenditure on such schemes as additions to electrical 
plant, &c., the estimated cost being £750,000, 


New Zealand. — WATER Power.— The Southland 
Electric Power Board is energetically pushing forward its hydro- 
electric works. The preliminary work connected with the system 
is proceeding at first, for a plant giving 8,000 H.P., with a diatri- 
bution over 1,700 miles, and a reticulation of 3,000 sq. miles. The 
greater part of the third pipe line for the Lake Coleridge station 
has arrived in Auckland ; it is 4 mile in length, with a diameter 
of 52 in., and is from ł to ;- in. thick. It is made of British steel 
plate, rolled, drilled, and curved before shipment; it will be 
riveted on the site. The additional machinery for the Lake Cole- 
ridge plant is already on site, and will be used as soon as the new 
pipe line is ready. It will provide 4,000 H.P., equivalent to 
3,000 KW., which will increase the capacity of the Lake Coleridge 
station to 12,C00 H.P., but the new equipment will do little more 
than ease the present overload, and serve as a standby. Tenders 
have been accepted for the final unit of 4,0C0 H.P. to complete the 
original 16,000 H.P. for which the station was designed. "Tenders 
are yet to be called for the fourth pipe line.— Renter's Trade Service 
(Melbourne). | 


Nottingham.—N kw Power SrATION.—No time is being 
lost in preliminary arrangementa for the ereotion of the new super- 
station, the Corporation's scheme having now received the sanction 
of the Electricity Commissioners to the exclusion of the Notts. and 
Derbyshire Co.'s application for authority to exercise powers of 
supply within the municipal area. The approximate cost of the 
first stage of the project is £850,000, the total estimated expendi- 
ture being set down at £1,250,0C0. Preparation of the detailed 
plans is now being effected by Mr. J. H. Rider, the Corporation’s 
electrical expert. 


Peterborongh.—Loan SANCTIONED.—The Town Council 


has received sanction to borrow £52,890 for electricity extension 
purposes, 


Plymonth.—FiNANCIAL RETURNS.—A return by the 
borough treasurer shows that during the past 21 years there has 


been a net profit of £40,671 on the eleotricity underteking, ihe 
net value of which is £220 931, 


South Afrlca.— POWER From Waste Gases.—The 
Dundee Coal Co. proposes, in connection with its Waschbank 
by-product plant, to utiliee waste gases in the generation of elec- 
tricity for transmiesion to the Burnside oolliery—a distance of 
10 miles, 

BLOEMFONTEIN EXTENSIONS.—At a meeting of Bloemfontein 
ratepayers, the Town Council was authorised to raise a loan of 
£50,000 for the purpose of extending the electric power system. 
Experts had recommended the erection of a new power station at 
an estimated cost of £150,000, but, in view of the present state of 
the financial market, it was not thought advisable to proceed with 
the big scheme immediately, and two stop-gap schemes were put 
forward, The first of these was calculated to coat £16,500, of 
which £10,000 would be lost in moving to a new station at the 
expiration of three years. The second scheme, which the Town 
Council recommended for the approval of the ratepayers, waa esti- 
mated at a cost of £30,000, to last for five years, at the end of 
which £18,000 would be lost on moving to the new station. It 
was also estimated that after five years of working, the second 
scheme would show a loss of £5,000 less than the first scheme and 
would also provide more reserve power for use when neoessary.— 
S.A. Wining and Engineering. Journal. 


Walsall.—Loa4N.—Application is to be made to the 
Electricity Commissioners for sanction to borrow a sum not 
exceeding £32,000 for four E.H.T. feeders (£20,000) and switchgear 
(£12,000) required to meet the anticipated demand for electricity 
during the ensuing three years. 

The Electricity Committee is to raise no objection to the 
inclusion of Walsall in the proposed new North-West Midlande 
Electricity District, and is to renew the representations made two 
years ago in favour of the linking-up of generating stations in South 
Staffordshire. 

The Electricity Commigsioners having consented to the com- 


pletion of the Birchills generating station, the Committee has . 


authorised the obtaining of tenders for the remainder of the plant 
required. i 

ELECTRIC POLICE LaAMPs, — The Watch Committee recom- 
mends that 50 electric police service lamps be purchased, at a cost 
not exceeding £55. 


Whitehaven.—LoAxs.—The Town Council has applied 


for loans of £2,500 for new condensing plant, and £41,000 for 
meters for four years. ME 
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York.—ELECTRICIANS! WadES.— A conference on tlic 
working conditions and rates of pay obtaining in the electrical 
trades has been concluded. The terms offered by the employera 
were :—Time and a-third for night shift, time and a-half for over- 
time up to midnight, with double time after, and an out-of-town 
allowance of 4s. 3d. per day. Representatives were present of the 
National Federated Eleotrioal Association and the Electrical 
Trades Union, but the Electrical Contractors Association of Scot- 
land was not represented. An agreement was reached with regard 
to educational facilities for apprentices, but the settlement of the 
rates of pay for apprentices was deferred. The men's representa- 
tives declared themselves unable to confidently recommend the 
night shift and out-of-town allowances, but ultimately agreed to 
aubmit the proposals for branch consideration. 


TRAMWAY AND RAILWAY NOTES, 


Bradford.— YEAR'S WonKiNc.—The annual report on 
the Corporation tramways, for the year ended March 31st last, 
shows that the total receipts were £608,991, as against £494 2416 
in the, previous period. The total of working expenses was 
£501,534, compared with £375,074, leaving a gross balance of 
£107,457 (£119,172). The payment of capital charges left a net 
profit of £44,838. Last year's profit was £60,826. 


Brazil, — Ratmway ELECTRIFICATION. — The Senate 
Finance Committee has reported favourably on the question of 
a oredit of 60,000 oontos for the electrification of the Brazilian 
Central Railway.— Reuter Irado Serrice (Rio de Janeiro). 


Continental. — Spain. — According to A. B. C.,“ the 
Norte Co, has a project for the electrification of tho railway line 
from Barcelona to Tarrasa. The work will be put in hand at the 
beginning of next year, and will be terminated, it is hoped, in 
1923. Further plang under consideration relate to the electrifica- 
tion of the line as far as Saregossa.—Reuter's Trade Service 
(Madrid). 


Lancashire.—W AGES DuRING SrRIKE.— The curtail- 
ment of tramway services during the miners’ coal strike has led to 
several disputes with the tramway employés in Lancashire. The 
employés of the Ashton Corporation and the Stalybridge Joint 
Board struck work on Saturday, on the refusal of the authorities to 
grant the men's demand, presented on 21 hours' notice, that they 
should be paid for short time during the miners’ strike. Some +00 
men are out, and the dispute affects the whole of Ashton, Staly- 
bridge, Dukinfield, Mossley, and Hyde, with a population of a 
quarter of a million. A similar dispute at Burnley was averted, at 
the eleventh hour by the men accepting the Corporation's terms: 
They demanded a full week's pay from the day the miners’ ballot 
settled the ooal trouble, but have accepted the Corporation's terma, 
which meant a loss of only six hours. Manchester avoided any 
drastic action by conceding the employés! demands. 


London. — ELECTRIC VEHICLES. — The Shoreditch 
Highways Committee recommends the Council to authorise the 
purchase of two Orwell elestric dust collecting vehicles at a cost of 
£1,750 each. | 

PROJECTED TUBE RaiLwaAYy.—Mr. H. J. Buckland, general 
manager of the Crystal Palace, in acknowledging a presentation 
made by the chief exhibitors in the Oil Section of the recent 
Victory Exhibition, mentioned that the exhibition was visited by 
1,175,664 persons. The Crystal Palace was now Government 
property, run asa semi-Government undertaking, without any funds 
or any subsidy. But the exhibition bai b2en so successful that 
they had now got some funds, and he looked forward to the future 
of the Palace with optimism, especially in view of the projected 
tube railway to Sydenham Hill. The tube would run from 
Finsbury Park, through the Strand, to Dulwich and the Palace. 
The Bill would probably receive the Royal Assent next May or 
June, and the cost of the undertaking would be about £11,000,C00, 
of which £7,000,000 was already assured. The other £4,000,000 
would be offered to the publio.— The Times. 

BREAKDOWN.—Owing toa breakdown at a power station, the 
Metropolitan Electric Tram waya were held up for about 15 minutes 
in the Highgate district early on Monday. 


Potteries.—STRikKE.—The tramway employés struck 
work on November 8th, and no tramway cara or omnibuses have 
run in the district since the Sunday night. The dispute arose out 
of the restricted service in operation during the coal strike. When 
the agreement guaranteeing a 48-hours week or equivalent pay was 
suspended on November 6th, the Stoke-on-Trent branch of the 
United Vehicle Workers’ Association demanded its reinstatement, 
The Potteries Electric Traction Co. stated that if it complied, it 
must suspend some of the men more recently engaged until traffic 
again became normal. The Union refused to azree, and, without 
consulting the parent association, called a strike on the morning of 
November 8th. A prolonged conference between the Potteries 
Electric Traction Co. and representatives of the men, at which 
Mr. F. S. Jackson (of the Ministry of Labour) was present, ended 
in a deadlock, The men resumed work on November 13th. The 
Potteries Electric Traction Co. has consented to the reinstatement 
of the agreement guaranteeing a 48-hours week or equivalent pay, 
and agreed that there should be no reductions in the staff without 
consultation with the union representatives.— Daily Telegraph, 


Stretford.—Loan.—Application is to be made to the 
Ministry of Health Ifor loans amounting to £64,000 for tramway 
extensions. This provides for the doubling of the single line, and 
a new double line along Seymour Grove, with a connecting line 
along Talbot Road. The new lines will extend about a mile. | 


Sunderland.—INCREASED FARES.—It has been decided 
to take the following steps :—To increase the fare from 2d. to 3d. 
on special cars between the Town Hall and Roker Park Football 
Ground; to extend the service from 10.30 to 10.45 p.m. on wesk- 
days ; to double the present single line of tramway between Side 
Cliff Road and Browne Road, in Fulwell Road, at a cost of £1,267 ; 
and to make an additional entrance to the Wheat Sheaf depot by 
laying a double line ria Dundas Street, at an approximate cost of 
£2,560. | . 

WaGeEs.—For the past six months the undertaking has. been run 
at a loss of £939, the total revenue being £83,000. The traffic 
employés have asked for an advance of 12s. per week in wages, 
which, if granted, will mean a further expenditure of £12,000 a year. 


Wage Demands.—INceeasep Fares.—In the report 
of the National Joint Industrial Oouncil for the Tramway 
Industry issued on the 13th inst., in connection with the 
demand of 47,273 employés of 81 municipal authorities for 
an increase of wages, as from October 15th, of 12s. per week 
for adulte, and 6s, for youths under 18 years of age, the con- 
clusion come to is that if the tramway industry is to be saved 
from financial disaster, fares must inevitably be increased. : The 
application was first heard three wceks ago, when the company 
representatives retired, declaring their inability to concede an 
advance. The municipsl authorities. proposed an adjournment to 
permit of an inquiry (resulting in the above report) on the relation 
of increased wa zes aud bonuses to the inoreased ooste of living, 
and the effect of increassd fares on the financial conditions of the 
undertakings. As a whole the industry was carried on ata dead 
loss of at least £1,555,859 during the last financial year, and the 
present demand of the employés would involve a further charge of, 
approximately, $1,481,100 per annum. - 

* On Octobar lst when the cost of living had increased by 164 per. 
cent. over the 1914 figares, the percentage increases in wages 
were :— Drivers, 132; conductors, 147; car repairers, 140. aud car 
cleaners, 163, Mr. J. Cliff, joint secretary for the Trade Unions, 
says that with the reduction of working hours from 60 to 48 the 
increase in the hourly rate of wages has not increased the number 
of shillings earned. In fact, outside the London aree, it has meant 
a reduction in weekly wage. On the side of the municipalities, Mr. 
Beckett says that in spite of the 20 per oent. reduction in, work, 
the wages in many cases have gone up by 25 pər cent. on both basic 
and tonus rates. While 47 undertakings earned not more than 11d. 
per cat-mile in 1913-14, 61 earned not less than 18d. in 1919-20. 


In September and October this year no undertaking earned. less 


than 151d. a mile, and only 17 out of the 81 earned less than 20d. 
The present application for increased wages, if granted, would cost 
an extra £1,481,100, or 159d. per car-mile; aud as the annual loss 
now amounts to £3,310,753, the loss in 1920-21 on 223, 825.536 car- 
miles would be £4,793,597. This is a serious problem if the tram- 
way industry is to be savei from financial disaster. At present 
the actual revenue of the whole industry falls short of expenditure 
by 3°65d. for every car-mile. With the extra wages it would be 
5'14d., or 48. 81. loss on every £1 of traffic receipts. " This,” says 
the report, “is a condition under which no industry can survive.” 
Twenty-five out of 98 local authorities owning tramways have 
applied for orders to inorease fares. j 

An Official statement has also been issued by the Conference of 
Tramway and Light Railway Companies, all of which declined to 
take part in the investigation, which puts the case for the compsny 
undertakings and shows that tramway companies are in an even 
more difficult position than the municipal undertakings, as they 
are unable to call upon the rates to make up their trading losses. 
So much time has been occupied by the Ministry of Trausport in 
considering data put before it, that even to day many companies 
have not yet received permission to bring any increase of fares into 
force ; but ever since March the increased wages have been paid. 
Taking the tramway industry as a whole, the financial position is 
worse to-day than it was when the Tramways (Temporary Increases 
of Charges) Act, 1920, was passed, relaxing the statutory restriction 
of fares to enable higher wages to be paid. The present demand is 
being pressed at a time when the companies have not been able to 
adjust their revenues to the scale of wages which was put in 
operation last March. Even when that adjustment is completed. it 
will take a long period to make good the excess of expenses which 
has accumulated since that date. Further, there are signs that the 
economic limit of fares is being approached, if it has not already 
been reached in many cases, and some relief from the onerous 
legislative conditions, in any case, is imperatively required, The 
time has come when it has to be decided whether tramway under- 
takings shall be carried on as commercial enterprises and be self- 
supporting, or whether they shall depend upon subsidies from one 
source or another. Municipal undertakings are in a position to 
meet the situation by a subsidy from the rates, Company under- 
takings have no such remedy, so they are unable to negotiate any 
further increase in wages which the exhaustive inquiry made last 
March showed to be financially impossible. Whereas an employé 
earned, on an average, 6d. per hour in 1914, he ig now earning 
about 1s. 6d. an hour, without overtime. This is a greater per- 
centage advance than the percentage increase in the cost of 
living as shown by the “ index figure " published by the Ministry 
of Labour. A tramway company spends to-day on labour some- 
thing like £300 per annum for every £100 per annum spent in 
1914, i 
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TELEGRAPH AND TELEPHONE NOTES. 


Anglo-German Cable Communication.—It is semi-oflicially 
stated in Berlin that hitherto only three of the six telegraph 
cables between Emden and the English coast which were 
damaged during the war have been reopened to traffic, but 
a fourth cable has now been put in order by British and 
German ships. Repairs on the other two cables will take 
some time to complete. It is expected that telegraphic com- 
munication with England will be substantially improved by 
the restoration of the fourth cable.—Rcuter's Trade Service 
(Berlin). ) 

The Conference on international communications now sit- 
ting at Washington, U.S.A., is approaching the end of its 
labours. According to the Daily Telegraph, the main point in 
the American contention concerning France and Britain was 
that the two cables formerly joining up America and Germany 
which had been landed by the British at Penzance and Halifax, 
and by the French at Brest, shall be re-established in their 
former positions, and be used again in order to secure direct 
communication between the States and Germany. ‘The British 
Government has just decided to give way to the American 
pressure, provided the ownership of the cable continues to be 
British. It is very likely that France will have to adopt a 
similar attitude for the Brest-New York cable. 


Australia.— TELEPHONE EXTENSIONS.—A sum of £350,400 is 
to be expended in 1920-21 on the improvement of the 
telephone and telegraph services in New South Wales, allotted 
as follows: Telegraphs, £9,460; telephones, £117,000; new 
trunk lines, £30,000; switchboards, £39,000; cable and con- 
duits, £183,000; and miscellaneous, £2,000. In addition, ten- 
ders for further materials are to be accepted and paid for 
this year, and other tenders are to be invited and paid for 
in 1921-22 up to a total of £500,000. This year £43,000 has 


already been expended by commitments; the estimated cost 


of providing additional switchboards at the new automatic 
exchange in Sydney is 481, 784, and £3,750 has been provided 
for increasing the country service, which will enable 15 lines 
to be erected; 25 others have been approved, and material is 
to be obtained. All essential materials can be procured if 
funds are provided, but deliveries are subject to delay. 


The increase of 3d. on general telegraph rates and a pro- 
portionate increase on Press message rates is expected to 
bring in a revenue of £184,000. The 25 per cent. increase, 
with exemptions for country districts, on telephone rates is 
expected to result in £275,000 extra revenue. 

WIRELESS TELEPHONY.—The use of wireless telephony for 
communication with remote districts is being experimented 
with by the Postal Department. If the experiments justify 
it, the P.M.G. hopes in the near future to establish a wireless- 
telephone service for residents in remote places where land 
line communication would be prohibitively costly. He points 
out, however, that the use of wireless telegraphy, which is 
developed to a greater degree than wireless telephony, for 
commercial purposes, offers more satisfactory conditions as 
regards skilled attendance, cost, and facility of operation, and 
he has already approved of licences being granted for the 
erection of such stations in the Northern Territory and remote 
parts of Queensland and South Australia. They will be in 
communication with existing Commonwealth radio stations. 


British Cables.—The British Isles were entirely cut off 
from the rest of the world during the two minutes' silence 
on the morning of November IIth, all telegraph cables being 
released from traffic. 


Dutch East Indies.—Nrw CaBLE.— The Dutch Government 
has placed an order with the Norddeutsche See Kabelwerke 
for from 1,500 to 2,000 sea miles of cable, destined to establish 
telegraphic communication among the islands ct the Dutch 
East Indies. The important contract will keep the above- 
mentioned works busy for a considerable time. The gutta 
percha used in the manufacture of the cables comes principally 
from the Dutch colonies. The two cable ships formerly used 
by Germany have, by the terins of the Peace Treaty, been 
delivered to the Allies. One is in the possession of England 
and the other of Italy. They will be definitely disposed of 
at the International Communications Conference at present 
being held at Washington. In the circumstances the cables 
will be laid by a large German freight boat, converted for the 
purpose into a cable ship, and which will proceed to the Dutch 
East Indies at the beginning of next year.—Financier. 


France.—New WIRELESS Station.—The French wireless 
station of Croix d’Hins, whose construction was begun in 
1917 for the use of the American Expeditionary Force, has 
just made its first transmission trials. This post is 23 km. 
south of Bordeaux, and consists of an antenna of 20, 40/10- 
wires, 1,500 metres long, covering an area of nearly 70 hectares. 
The antenna is supported on eight metal standards, forming 
a triangular pyramid, having 60 metre sides at its foot and 
being 250 metres high, spaced 400 metres apart. The genera- 
tors have a power of 1,000 Kw., feeding an arc and a high-fre- 
quency alternator. The length of the wave is 20,000 metres, 


Sweden.—TELEPHONE CHARGES.—Ihe increased telephone 
fees recently imposed have aroused indignation all over the 
country. According to the Financier, before the State Tele- 
graph Department bought the Allmanna Telefonbolaget, its 
only competitor, it tried to keep the fees low, but no sooner 
had it bought the company than its policy was changed. 


Switzerland.—LEAGUE or NATIONS’ WIRELESS STATION.— The 
Geneva wireless station, by means of which journalists attend- 
ing the Conference of the League of Nations are securing a 
rapid distribution of their messages, is situated on the Bel 
Air plateau at Chene Bourg, about three miles south of the 
city, and at an elevation ot about 1,400 ft. The station em- 
bodies all the latest deveiopments in commercial wireless, 
including a Marconi valve transmitter operated automatically 
at high speed, but the outstanding feature in this instance 
is the speed with which the station has been erected. In 
the case of the Geneva station a normal three months’ job 
has been completed in a fortnight, including the erection of 
a lattice steel tower 200 ft. high and weighing many tons. 
The first wireless gear, owing to delays on the railways, did 
not reach Geneva until November 4tn, yet on November 9th 
the station commenced its trials. Three special buildings 
have been constructed on the site. In the first is the power 
plant, where current obtained from the Geneva electric service 
drives a motor, which in turn rotates a specially designed 
generator. As a precaution against any interruption by the 
failure of the external supply the plant is duplicated, the 
second motor being driven by an Austin petrol engine. In 
the second building are housed the 6-Kw. valve transmitter, 
the Creed high-speed signalling devices, and all the usual 
wireless auxiliaries, whilst in the third building, nearest the 
aerial tower, are the instruments for the translation of the 
messages into tape form, which tape is fed at high speed 
through a Wheatstone automatic transmitter. This building 
is in direct telegraphic and telephonic communication with 
an office in Geneva adjoining the Conference Hall, and also 
with a station tive miles distant, where the acknowledgements 
from various European stations are received. The transmitting 
aerial is of the umbrella type, the wires being radiated from 
the central tower to the tops of the numerous masts ranged 
around the tower at a distance. The earth system is located 
beneath the aerials. Motor cyclist dispatch riders are being 
employed to supplement the telegraphic communication be- 
tween Geneva and the wireless station. Direct wireless com- 
munication is being provided by this station between Geneva 
and a specially-erected receiving station at Witham, Essex, 
which is connected by telegraph to the Marconi Co.'s London 
offices. The transmitting station in this country is at Chelms- 
ford, and is in direct telegraphic communication with Witham. 
Wireless services from Geneva to Nauen (Germany), Amster- 
dam, Budapest, and Lyngby (Denmark), have been arranged, 
and it is hoped to extend the scheme to Norway, Spain, Italy. 
and other European countries. The local authorities at 
Geneva have been unsparing in the support and assistance 
they have extended to the Marconi ofticials entrusted with 
the work of constructing the station, and on November 14th 
the President of the Swiss Republic visited the Geneva station. 


Wireless Telegraphy.—Direction Finpina Stations.—In- 
structions are given in a Notice to Airmen ” recently issued 
by the Air Ministry, with regard to the employment by 
aircraft of the wireless direction-finding stations established 
at nine points along the British coasts by the Royal Navy. 
Such means of identifying locality should prove very useful 
to aircraft. 

FIXINxd LONGITUDE.—It is proposed to utilise wireless tele- 
graphy in determining the exact position of the boundary 
between South and West Australia. The boundary is fixed 
by Act of Parliament as the 129th degree of longitude east 
of Greenwich. The exact position of the longitude will be 
ascertained by the use of time-signals from a high-power 
wireless station situated at some point between the Greenwich 
Observatory, in England, and Sydney, in Australia, the signals 
being received simultaneously at both stations. Most of the 
great observatories of the world are now collaborating in a 
redetermination of the longitudinal division of the earth's 
surface by means of wireless time-signals. Given favourable 
static conditions, it has been found that signals from the 
Lyons wireless station, in France, can be received in Australia 
as well as at Greenwich, and signals from other stations more 
favourably situated are also being tested. The co-operation 
of the United States as well as the British Government has 
been invited. The scheme is the first step towards a com- 
prehensive redetermination of the whole longitudinal survey 
of Australia.—The Times. 


Wireless Telephony.—Mr. Godfrey Isaacs, managing 
director of the Marconi Co., sailed on the 13th inst. for the 
U.S.A., where he hopes to complete plans for the creation 
of a trans-Atlantic wireless telephone service between New 


Vork and London, Paris, and other European centres. He 


is sald to believe that such communication can be established 
at & cost only slightly greater than that of cablegrams, and 
that a marked saving of time will be made. 

A wireless telephone set, operated with current from the 
batteries of & motor car and transmitting and receiving over 
an aerial wire stretched from the top of the wind screen .to 
the radiator cap, is the latest equipment provided for the 
modern motor car or truck, says the Daily Despatch, 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW in whioh the “ Official 
Notice” appeared.) 


OPEN. 


Australla.— January 19th, 1921. Victorian Railways 
Department. Electric furnace and equipment, &c. Particulars 
from the Agent-General for Victoria, London, 8.W.— Tenders. 

WESTERN AUSTRALIA.—December 28th. Postmaster-General's 
Department. Telegraph and telephone instrumente and parts, 
(Schedule 689), 

TASMANIA.—December 13th. P. M. . s Department. Instrument 
parts, schedule T 301. (November 12th.) 

QUEENSLAND.—P.M.G.s Department. Testing and telegraph 
instruments (schedule 517). (November 12th.) 


Belgium. — December 14th and January 25th. The 
municipal authorities of Antwerp, ‘Electric motor and pump, for 
the raising of the bridge over the Royers Dock. 20 5-ton eleo- 
trically-ope 
Hotel de Ville, Antwerp. 


Canterbury.— December 6th. Electricity Department. 
E.H, pressure and medium pressure D.C. switchgear and cable oon- 
nections to the same. (See this issue.) 


France. — November 26th. French State Railway 
authorities. Two electrically - operated travelling oranes at the 
La Garenne electrical repair shops. Particulars from the Service 
Eleotrique, 88, Rue de Rome, Paris. 


Grimsby. — November 29th. Electricity Department. 
Sub-station converting plant, traction oonverting plant, com- 
prising one 250-KW. and one 500-K w. converter, and one 250/300-Kw. 
converter, (November 12th.) 


Leeds. — December 13th. Electricity Department. 
iu) a switchgear for the generating station. (November 


Liverpool,—November 26th. Cheshire Lines Railway 
Committee. Stores during 1921, including (6) telegraph materials 
and carbons, Stores Superintendent, Warrington. 


London.— November 24th. Metropolitan Asylums Board. 
Alterations and extensions to the electric lighting and power 
installations in the motor workshops at the head ambulance 
station, Carnwath Road, Fulham ; hot water supply apparatus at 
the Eastern Hospital, Homerton ; continuous drying machine at 
Leavesden Mental Hospital. (November 12th.) 

November 22nd. Great Western Railway. Three or six months' 
supply of stores, including telegraph instruments and apparatus, 
electrical wires and cables, &o. (See this issue.) 


Monte Video. — January 14th. Management of the 
Usinas Eleotricàs de Monte Video. Steam turbo-alternator of 
10,000 Kw. with the steam piping and cables; surface condenser 
with pumps, &c. Copy of conditions and specification (in Spanish) 
may be seen at the Department of Overseas Trade (Mr. Holloway) 
up to December 4th, after which date it may be borrowed by 
British firms, 


New Zealand.—January 17th. Napier Municipal Council. 
Supply of one 500-Kw. gas-electric generating set. Heuter's Trade 
Service (Wellington). 


Plymouth.—November 80th. Electricity Department. 
ae E.H.T. switchgear ; oil-cooled transformers. (November 


Rhodesia, — SALISBURY. — January 13th. Municipal 
Council. Electric generating plant, switchgear, cable and con- 
verters. Specification (£3 3s.) from the Council's Consulting 
Engineer, Royal Chambers, Johannesburg. 


Whitehaven.— December Ist. Electric Supply Depart- 
ment. One D.O. turbo-alternator and condensing plant. (See 
this issue.) | 
A York.—November 25th. North-Eastern Railway Co. 
ix or 12 months’ supply telegraph apparatus, tel h wire, and 
line stores. (See this 4 55 ER R 


CLOSED. 


Australia.—P.M.G.'s Department. Queensland : — 


10 tons 12 owt. H.D, copper wire (200 lb. per mile), £1,742.—Metal Manu- 
facturers, Ltd. 


P.M G.'s Department. S. Australia :— 
20 selectors and 10 P.B.X. connectors for the Port Adelaide Exchange, 
£800.—Siemens Bros. & Co., Ltd. 


P. M. G.'s Department, West Australia :— 


4 tons 11 cwt. H. D. copper wire (200 Ib. per mile), 4792.— British Insulated 
and Helsby Cables, Ltd. 
Selectors, repeaters, and associated equipment for Perth Main Exchange, 
4664.— Automatic Telephones (Australia), Ltd. 
Accepted :— 


SYDNEY.—N.S. Wales Railway Commissioners. 
18,750:kw. turbo-generator, for the White Bay power house,—English 
Electric Co. (Australia), Ltd. S 
Tenders, 


rated oranes. Specifications can be obtained from the 


Aberdeen.—Rewiring work in connection with the re- 
conditioning of Oldwill Hospital, £399—A. B. Robertson and 
Son, Ltd. 

Belgiam.—Fourteen firms submitted tenders last week 
to the municipal authorities of Schaerbeek, near Brussels, for the 
supply of 1,675 single-phase and three-phase electricity meters. The 
lowest offer was that of M. E. Lejour, of Couillet, the M«tro- 
politan-Vickers Co. being second. A Belgian firm submitted a 
tender on behalf of a German manufacturer, but this was not 
considered. 


Sunderland.— The Town Council has accepted :— 


Ferranti, Ltd., 72 meters. 
Ferguson, Pailin & Co., Ltd., H.T. switchgear. 


FORTHCOMING EVENTS. 


Edinbur Electrieal Society.—Friday, November 19th. At the Philoso- 
bical Institute. At8 p.m. Paper on Medical Electricity,“ by Dr. W. 


ope Fowler, $ 


Institution of Mechanical Engineers.—Friday, November 19th. At the 
Institution, Storey's Gate, B. W. Paper on Sterilisation of Water by 


Chlorine Gas," by Capt. J. 8. Arthur. 


Junior Institution of rs.—Friday, November 19th. At 89, Victoria 
Street, B. W. At7p.m. Annual general meeting. Discussion on Econo- 
mical Transmission of Power,“ to be opened by Mr. G. H. Ayres. 


Institute of Marine Eogieeers. Tuesday, November rd. At the Institute, 
Minories, E. At f. 30 p.m. Paper on Some Suggestions on the Traini.g of 
Engineers," by Mr. J. A. S. Hall. 

Institution of Electrical Engineers.—Thursday, November 2th. At the 
Institution of Civil Engineers. At 6 pm. Papers on The Distribution 
of Electricity," by Mr. W. B. Woodhouse, and on Some Economic 
Aspects of £ H. r. Distribution by Underground Cables,“ by Mr. R. O. Kapp. 


(Students' Section).—Friday, November 19th. At the City and 
Guilds (Engineering) College, South Kensington, S.W. At 6.80 pm. 
Opening address by Mr. C. C. Paterson on The Incandescent Electric 
Lamp from the Inside.“ 

"cg d November 93th. At the City apnd Guilds Teohnical College, 
Leonard Street, Finsbury. At 6.80 PD Paper on Electricity and the 
Paper-making Industry," by Mr. A. J. C. Watts. 


(North-Midland Centre.)—Monday, November 22nd. Joint meeting 
with the Sheffield Society of Engineers and Metallurgists. At the Marpin 
Hall, Sheffield. At 7.80 p.m. Paper on Permanent Magnets," by Prof. 
E. H. Capper. 

North-Eastern Centre —Monday, November 22nd. At the Armstrong 
College, Newcast'e- upon - Tyne. At 7 p.m. Statement by the local 
chairman on the proposed increase in the Institution subscription, 
followed by Mr. W. B. Woodhouse's paper on The Distribution of 
Electricity." 

(North - Western Centre). — Tuesday, November 28rd. At the 
Engineers’ Club, Manchester. At 7 p.m. Papers on The Distribution of 
Electricity," by Mr. W. B. Woodhouse, and on! Some Economic Aspects of 
k. H. T. Distribution by Underground Cables,“ by Mr. R. O. Kapp. 


Wireless Sectional Meetiug.— Wednesday, November 24th. At he 
Institution of Civil Eng neers, Gt. George Styee*, S.W. At 6 p.m. Address 
by Dr. W. H. Eccles, Chairman of the Wireless Section. 


Physical and Optical Societies.—Friday, November 86th. At the Imperial 
College of Science and Technology, South Kensington, S.W., At 7 p.m. 
Joint discussion on The Making of Reflecting Surfaces.“ 

Manchester Association of Engineers.—Saturday, November 27th. At the 
Memorial Hall, Albert Square. At 7 p.m. Paper on Modern Develop- 
ments in the Manufacture and Utilisation of Coal Gas," by Mr. F. J. West 
and Mr. J. A. Tomlinson. 


NOTES. 


Wireless Operators, &c.—A bounty of £100 will be 
paid to a certain number of trained wireless operators, eleo- 
trioians, fitters, and instrument repairers who are finally approved 
for the Royal Corps of Signals on passing the necessary trade test. 
For particulars see our advertisement pages to-day. 


Miners’ National Wages Board.—The first meeting of 
the Miners’ Executive Committee with the Coal Owners’ Association 
took place on the 12th inst., when business of a formal and prepara- 
tory character was transacted. Sub-committees were formed to 
deal with various matters, including ways and means of increasing 
output and the setting up of the proposed National Wages Board. 

Electricians! Strike.—Electricians, fitters, and labourers 
employed at Garston Docks, near Liverpool, are on strike owing to 
a wages dispute. As a result, night work at the docks has been 
seriously interfered with owing to the absence of illumination. 
For two months past electricians and joiners at Liverpool have 
been haggling over whose right it is to erect electric lift guides. 

It is stated that, following the strike of the E.T.U. at Belfast, 
a number of the electricians have resigned, or will resign and join 
another Trade Union. Some of the strikers returned to work last 
week, The shipyards, factories, and other public works in Belfast 
were practically unaffected by the strike, the main issue being 
connected with contractors’ firms. 


Electric Road Rollers.— The suggestion of Mr. A. Blake, 
electrical engineer to the Willesden Borough Council, that electrio 
propulsion might be applied to road rollera is, we understand, 
receiving attention. In dealing with the subject, Electricity 
remarks : “The fundamental principle of all rollers, viz., weight 
over the axis of the rollers, would be materially assisted by the 


use of a heavy battery.” - 
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Diesel Engine Users’ Ássociation.—AÀ summary has 
been prepared of information and recommendations with regard.to 
the life of connecting-rod bolts of Diesel and semi-Diesel engines, 
and their treatment. The subject has been discussed at several 
meetings of the Association, and the principal poiats elicited in 
the course of the discussions should be useful, not only to members 
of the Association, but to other engineers who are concerned -with 
the care of reciprocating engines. 


Theft ‘of Cable and Fittings.—In Clydebank Police 
Court, on November 1st, A. Cairns (46), eleotrician's mate, was 
sentenced to 80 days’ im nment for stealing a quantity of elec- 
trical fittings, cable, wire, brass fittings, &o., from the electrical 
department of the Dalmuir Naval Construction Works. 


The Industrial Court,—THe ELECTRICAL TRADES UNION 
AND COLCHESTER CORPOSATION.—4À8 we go to press we learn that 
the Industrial Court has decided that the schedule of wages fixed 
by the District Council No. 9 of the Joint Industrial Council for 
the Electricity Supply Industry shall be paid by the Corporation 
to the respective grades of workpeople concerned, as regards half 
the advance from May let, 1920, and as regards the remaining 
half. from January Ist, 1921. The claim of the Electrical Trades 
Union is therefore upheld by the Court. 4 


" Russian Trade.—The Cabinet was to again discuss the 
proposed Russian Trade Agreement this week. Although some 
members of the Cabinet favour the resumption of trade with 
Soviet Russia, others are against the proposal on the ground 
that further guarantees are necessary with regard to Russian 
national debts. It is reported that a suit will be instituted by 


a firm of. London solicitors, on the conclusion of the trading 


tréaty with Soviet Russia, on behalf of more than 1,200 British 
firms and- private individuals, against the Soviet Government 
for the ‘arhount of money lost through the confiscation of their 
property and securities in Russia. Our suit will be lodged 
on the grounds that the conclusion of the trading treaty will 
constitute a diplomatic recognition of the Soviet Administra- 
tion a8 e de facto Government," the head of the firm which 
will conduct the suit told a Daily Mail reporter. '' An injunc- 
tion will also be brought against M. Krassin to prevent him 
from disposing of the Bolshevist gold until our case is tried.” 
The me of money involved runs into many millions of 
pounds. 


Housing asd Electric Transport. — Discussing the 
subject of Railways and Real Property: A Glance into the 
Future, at a meeting of the Auctioneers’ and Estate Agents’ 
Institute, Mr. F. R. E. Davis (of the Great Western Railway) 
said that lack of transport facilities in the past had unques- 
tionably contributed to the overcrowding which existed in most 
large towns and other busy centres of industrial activity. The 
remedy was to be found in the establishment of a frequent, 
rapid, and reasonably cheap train service, to. enable the 
workers to reside in more healthy surroundings, and yet reach 
their places of employment without the necessity of having 
to spend an unduly long time in travelling. The need could 
largely be met by the introduction of fast suburban electric 
train services. A satisfactory solution of the means of pro- 
viding easy access to suitable housing sites some distance 
from town areas not only put the advantage of rural life 
within the reach of the worker. but also enabled a substantial 
saving to be effected in the initial cost of the schemes, since 
the price for building land should be considerably cheaper in 
outlying districts than in towns. The necessity, in preparing 
a town-planning scheme, for co-operating from the initial 
stages with the authority responsible for providing the rail- 
way facilities was obvious. | 

Mr. Frank’ W. Hunt, chief valuer to the London County 
Council, said that probably one of the most important and 
diffieult subjects with which every public authority had to 
struggle to-day was the provision and the improvement of 
means of transport. They saw the difficulty, of course, in 
the most exaggerated form in London. As Mr. Davis rightly 
said, the capacity of the existing lines could be enormously 
increased by conversion to electric traction. 


Sclence and Research.— At the annual meeting of the 
National Union of Scientific Workers, held on Saturday last, 
Prof. Soddy moved a resolution, which was unanimouslv 
adopted, disapproving. of the policy of the Department of 
Scientific and Industrial Research, which handed over to the 
private. use of profit-seeking monopolies valuable knowledge 
obtained.at the expense of the whole community. and placed 
the research associations in a position to exploit the scientific 
workers of the country for their own benefit. 

Prof. Soddy said it had been laid down explicitly in the 
White Paper No. 8,005 (1915) that discoveries aided by public 
money should be made available, under proper conditions, for 
the public advantage. At present the public had no share in 
the resulta of what thev paid for. and the researcher lost his 
property in his own discoveries. - The Government had capitu- 
lated to the big business interests in politics and departed 
altogether from its original intentions. 

In his presidential address, Dr. J. W. Evans said he regretted 
that the scientific and technical faculties of universities played 
only a subordinate part in the scheme the department had 
adopted for the promotion of research. Tn his view, a teaching 
staff engaged in research work was in a more favourable 


position to discover and develop new principles, applications, 
and methods than in the laboratories of research associations, 
or even Government institutions established for scientific in- 
vestigations.—The Times. 


The Workers’ Direct Interest in Output. —Mr. Stanley 
Machin, president of the London Chamber of Commerce, 
discussing labour troubles and the remedy, at a gathering of 
the Castle Baynard Ward Club, said poisonous doctrines could 
be removed by personal contact with the workers, the develop- 
ment of welfare work, and the encouragement of the truth 
that workers were not mere details in a machine. Disputes 
should be dealt with in a common-sense way, and the Govern- 
ment should intervene only as a last resort. No one wished 
to see nationalisation extended. Business men were united 
in a demand for the abolition of Government control. The 
State should get out of business as soon as possible. There 
was much to say for co-partnership, but it seemed impossible 
to apply it; while labour claimed a share in the management 
it declined to share in the responsibility. Another system of 
co-partnership was in the form of production bonus. A fair 
rate should be fixed and agreed upon for output, and additional 
earnings allowed for everything produced, beyond the mini- 
mum, so that every worker had a direct interest in the result 
of his labour. The system had been employed in. his own 
business for several years with great success, and in many 
cases very large wages were earned. By opposing piecework 
or payment by results, trade unions had assumed an untenable 
position. No system of co-partnership could suoceed -unless 
the campaign of suspicion and mistrust so assiduously culti- 
vated by the extremists was counteracted and exposed.—Daily 
Telegraph. i 


Training Ex-Service Men.—A s heme has been prepared 
by the Ministry of Labour to help ex-officers and ex-Service 
men to obtain employment. The scheme proposes that train- 
ing shall be restricted to courses of business training with 
commercial firms in the United Kingdom. The duration of 
the scheme is to be limited to one year, and every case will 
be reviewed at the end of six months. April 30th, 1921, has 
been fixed definitely as the time limit for all applications. 
Men undertaking such training will be paid necessary main- 
tenance grants. Full particulars can be obtained from the 
Ministry of Labour, Montague House. London, or ‘from: any 
office of the District Directorate of the Appointments De- 
partment, Ministry of Labour. MP E pa 


church Lighting.— Theartifi. ial illumination of churches, 
especially those where the architectural features possess the 
beautiful simplicity associated with the Early English period, 
has proved one of the most difficult problems that the modern 
illuminating engineer has had to solve. Such a case occurred 
lately in the ancient city of Canterbury, where the church of 
St. Dunstan's, one of the first resting-places of the Canter- 
bury Pilgrins who flocked to do penance at the shrine of 
St. Thomas à Becket, has lately been converted from gas to 
electric light. T " 

The rector and church wardens, desiring to obtain the best 
results of modern illumination, consulted Mr. Hadyn T. Har- 
rison, M. I. E. E., who advised the use of direct concealed light- 
ing, in order that the architectural features should not be 
marred by any fittings of modern design. i É 

The beautiful result is clearly shown in the illustration. 
The illumination obtained is of a high standard, being from 


ARTIFICIAL CHURCH LIGHTING. 


2 to 3 foot-candles; the expenditure of power is 0.3 watt per 
square foot of floor area, which high efficiency is obtained by 
the use of gasfilled lamps in combination with '' X-ray "' 
reflectors. 

The installation was carried out by Mr. S. Terry, electrical 
and mechanical engineer, of Canterbury; the wiring was done 
in a very short time, and at a cost much lower, we under- 
stand. than is generally expended upon the garish installations 
which so often disfigure some of our most beautiful buildings. 
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Late Legal.—BRiTISH THomson-Hovston Co., LTD., v. 
Corona LAMP Works, LTD.—The Court of Appeal, consisting of 
the Master of the Rolls and Lords Justices Warrington and Younger, 
on Monday delivered judgment in the cage of the British Thomson- 
Houston Co., Ltd., v. the Corona Lamp Works, Ltd, upon an appeal 
of the plaintiffs from a judgment of Mr. Justice Sargant, in the 
Chancery Division, dismissing their action for an injunction (and 
ancillary relief) to restrain the alleged infringement of their 
patent, which was granted in 1913 for improvements in incan- 
descent electric lampe. The lamp in question was the gasfilled 
lamp, popularly known as the half-watt lamp. Hie Lordship held 
that the patent was invalid by reason of insufficiency, and 
dismissed the action, with ooeta. 

Their Lordships unanimously upheld the decision of Mr. Justioe 
Sargant on all pointe, and dismissed the appeal, with costa, 

A report of the judgment will appear in our next issue. 

OATHODES FOR CZECHO-BLOVAKIA.—Mr. Justice P. O. Lawrence, 
in the Companies Winding-up Court, on Tuesday last, made a 
compulsory order for the winding-up of Messrs, Clarke, Jones and 
Co., Ltd., of Blackfriars House, New Bridge Street, on the petition 
of Messrs. Brandeis Goldsmidt & Co., financial agents. 

It was stated that the petitioners were creditors for £47,C00 
money lent to the respondent company to purchase 600 tons 
of electrolytic ooppar cathodes and other material for ship- 
ment to Prague for the Postal Department of the Czecho-Slovakia 
Government. Liability was admitted, and psyment was promised, 
but had not been made. l 

ACTION FOR NUISANOE.—In June last an action for nuisance 
was brought against Stepney Corporation, in which an injunction 
was granted to restrain the Corporation from causing a nuisance at 
its electricity works in Limehouse, but it was suspended for some 
months to enable the Corporation to make necessary alterations. 
On Friday last the operation of the injunction was further sus- 
pended until the first Friday in the Easter Sittings. 


. Appointments Vacant.— Assistant (£370) in the physics 
and electrical engineering department of the Sunderland Technical 
College; draughteman for the Bombay Electric Supply and Tram- 
ways Co., Ltd.; plumber-jointer for the Derby Corporation elec- 
tricity department; overhead linesman for the Rawtenstall 
Corporation tramways ; mains foreman (110s.) for the Southend-on- 
Sea Corporation electricity department ; generating engineer (£500) 
for the City of Bradford electricity department ; armature-winding 
instructor for the Government Instructional Factory at Ponders 
End ; charge engineer (£322) for the Hampstead Borouzh Council 
electricity department; sub-station engineer (66s. + 33s. 6d. + 
124 per cent.) for the Walthamstow Urban District Council elec- 
tricity department ; telegraph engineer ($360 per month + 20 per 
cent., dollar = 28. 4d.). for the Posts and Telegraphs Departments of 
the Government of the Straits Settlements. See our advertisement 
pages to-day. 

The Electro-Harmonic “ Ladies’ Concert.” —“ To-night's 
the Night” exclaimed an enthusiastic Electro-harmonican to a 
friend as they rushed up the stairs leading to the Central Hall of 
the Cannon Street Hotel on Friday evening last. He was right! 
The new President of the Institution of Electrical Engineers was in 
the chair; the hall was filled with a brilliant and appreciative 
audience, and the ooncert was an unqualified success from every 
point of view ; one of the best, indeed, if not the best ever given 
by the Society, certainly since pre-war days. Excellent vocalists, 
an admirable humourist, a perfect accompanist, and a choice 
orchestra of picked members of the London Symphony and prin- 
cipal London orchestras, provided by the generosity of the President, 
himself an ardent lover of the Divine Art, and conducted by a 
popular member of the King’s private band, combined in giving an 
evening's entertainment which will not readily fade from the 
memories of those who were present toenjoy it. With such an 
innovation on the part of Mr. Ll. B. Atkinson, who, we feel sure, 
was pleased beyond measure at the result of his munificence— for, 
after all, the orchestra was the outatanding feature of the evening 
—is it too much to hope that some other affluent member of the 
Society may be induced to provide a similar attraction for the 
remaining Ladies Night" of the season? It would be not only 
a gracious compliment to the fair sex, but a welcome engagement to 
the many eminent musicians who were so hardly hit during the 
years of thé Great War, and who have not yet completely recovered 
their pre-war status. AD 

Plucky Apprentices.—At a meeting of the Nelson Town 
Oouncil, Alderman Cooke, chairman of the Electricity Committee, 
referring to the recent collapse of a generator at the electricity 
works, paid & tribute to the pluck and coolness shown by two 
apprentices named Hunt and Kenyon. The machine, he said, went 
to pieces without warning. As it was collapsing, with metal 
flying in all directions, Hunt promptly stopped the machinery, 
while the other apprentice, at great risk, attended to the switches. 
The Council could not do leas than warmly compliment the boys 
for so pluckily doing their duty. It was suggested that they 
should receive financial recognition. 

Fatality — William Flemine Douglas, overhead crane- 
man, in the employment of the Kilmarnock Corporation electricity 
department, was instantly killed, on November lat, at Annanhill Pit, 
by receiving an electric shock. The current had been switched off to 
enable repairs to be executed, and while Douglas was on one of the 
poles, the current waa inadvertently switched on, and he fell 30 ft. 


International Patents.—It is reported that the French 

binet is submitting a scheme to the Allied Governments for the 
creation of an international patent for inventions, which it is 
Proposed shall be granted by a central office at Brussels. 


EVE 
Lo 


INSTITUTION NOTES. 
Institution of Electrical Engineers.—THe New SUBSCRI- 
TION Rates.—For the information of members interested in 
the subject, we give below the schedules of subscriptions in 
force in the Institutions of Civil and Mechanical Engineers 
respectively. The scale of the Institution of Civil Engineers 
has stood for many years unchanged; but the question. of in- 
creasing it is now under consideration. The scale of the 
Institution of Mechanical Engineers was revised early 'this 
year. The proposed new scale of the Institution of Electrica 
Engineers was given in our issue of November 5th, p. 597. 


INSTITUTION OF CIVIL ENGINE ka. 
Resident. Non-resident. 
£ s.d. £ ad. 
Member T NS it ET 440 3 3 0 
Associate Member and Associate 330 212 6 
Student is Mule cue ~. 2 20 1 u 6 
Admission fees: Full member, £21; Associate Member and 
Associate, £10 10s.; transfer fee, Associate Member to Mem- 
ber, £10 10s. | l | n 
INSTITUTION OF MECHANICAL ENGINEERS. 
Resident. Non-resident. 


£ s.d £ 8. d. 
Member fae du Cts, 400 300° , 
Associate Member m .. 3800 210 0 
Graduate es 110 0 1100 
2s over 28 years 8 3 0 0 2 10 0 
Associate No | . 400 3 0 0 


Entrance fees: Member, £5; Associate Member, £2 10s.; 
Associate, £5. | pc 
Resident means resident in the United Kingdom. 
INFORMAL MEETINGS.—On Monday the first informal meeting 
of the session was held, the President, Mr. Ll. B. Atkinson, 
opening a discussion on the question: ''Is Specialisation a 
Danger? Starting with a treatise on the subject of 
specialised production by Babbage, he referred to the gradual 
development of the practice throughout the manufacturing 
nations, and to the industrial nausea ’’ to which it led. Mr. 
Atkinson suggested that a palliative might be found in a 
system of rotation of duties, whereby a worker's occupation 
would be varied between wide limits. This system would be 
immensely facilitated by the universal distribution of electrical 
energy. He considered that uncongenial occupations were 
one of the greatest causes of industrial unresꝶt. 
NORTH-EASTERN CENTRE.—Members of this Centre are to 
meet on Monday next, at 7 p.m., at the Armstrong College; 
Newcastle-upon-Tyne, for the purpose of hearing a statement 
by their local chairman on the reasons which have made the 
proposed increases in the Institution subscription .imperative. 
Following the chairman’s statement, Mr. W. B. Woodhouse 
will read a paper on The Distribution of Electricity.“ 
LivERPOOL SUB-CENTRE.—Mr. A. E. McColl read his paper. 
on Automatic Protective Devices for a.c. Systems before 
the Sub-Centre on Monday last. A very interesting discussion 
followed the reading of the paper. E 


The Physical and Optical Societies.—A joint discussion 
will take place next Friday night, at 7 p.m., at the Imperial 
College of Science and Technology, South Kensington, S.W., 
on the subject of The Making of Reflecting Surfaces.” 
Papers will be presented by Messrs. H. N. Irwing, J. W. 
French, F. Ellerman, J. Rheinberg, R. S. Whipple, C. W. 
Davidson, J. W. T. Walsh, W. G. Collins, R. W. Cheshire, 
and Prof. Féry; Messrs. H. A. Hughes and F. Simoon will 
demonstrate. F Ae eh 

Royal Society of Arts.—During the experimental address 
on wireless telegraphy and telephony delivered on November 
17th, by Mr. Alan A. Campbell Swinton, F.R.S., chairman 
of the Council of the Society, there was to be shown, it was 
hoped, amongst other things, the automatic printing in 
ordinary Roman type of wireless messages received in the 
lecture hall from a distance. That would have been the first 
time that this fresh departure in wireless telegraphy had 
been exhibited. The automatic telegraphic printing apparatus 
that was to be employed is the invention of Mr. F. G. Creed, 
of Croydon. ; 

Liverpool Wireless Association.—A meeting was held at 
the Royal Institution on November 10th. he following 
gentlemen were elected to further augment the committee : 
Messrs. Grindred, Lewey, Johnston, Balmer, Eden, Lapthorn, 
and Adlington. Mr. J. Wainwright was elected hon. 
treasurer. It was decided to commence a course of. pro- 
gressive elementary studies in wireless, especially for be- 
ginners, and the first lecture dealing with the subject will . 
be given on November 24th. The meetings in future will : 
start at 7.30 p.m. prompt, and the first half hour each evening 
will be devoted exclusively to beginners. Mr: Lewey and 
Mr. Hyde have undertaken the duties of joint lecturers to 
beginners. Mr. Lewey also promised to give a demonstration 
with his wireless apparatus on November 94th. Mr. J. Coulton 
announced that he was in a position to offer members a 
discount of 20 per cent. on all wireless apparatus. A sub- 
stantial sum of money has already been given and promised. 
towards the Association's apparatus fund, and further offers 
of cash and apparatus continue to be made. . n 
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Association of Municipal Electrical Engineers (Union of 
South Africa).—1n the course of his presidential address at 
the annual convention, Mr. T. Wolley-Dod pointed out that 
while the cost of labour and materials necessary to electricity 
supply had forced up the price of electrical energy, the only 
item that had not risen in eost to any extent was the cost of 
brain work, without which no successful electricity supply 
concern could exist. The status and remuneration of electrical 
engineers were receiving the serious attention of the Institu- 
tion of Electrical Engineers in England, the Institute in South 
Africa, and kindred societies, and representatives of the Asso- 
ciation were in consultation with the South African Institute 
on the subject. 

The President also commented on the variations of the 

powers of municipalities with regard to electrical undertakings 
in the different provinces of the Union; in the Cape Province 
the regulations provided for an unnecessary amount of 
Government control and interference, whereas in the other 
Provinces the powers of the municipalities were less restricted. 
It was proposed to adopt a uniform code of by-laws and regu- 
lations throughout the Union, to decide upon the compulsory 
licensing of electricians for wiring work, and to adopt a 
common form of statistical returns and accounts; these 
matters would form the principal work of the Convention, 
and therefore the programme had been kept almost free from 
papers on technical matters. 
. The Faraday Society and Institute of Metals.—A joint 
meeting of the Faraday Society and the Sheffield Section of 
the Institute of Metals was held at the Mappin Hall of the 
Department of Applied Science of the University of 
Shetheld on November 19th, Sir Robert Hadfield, Bart., 
F.R.S., and Prof. C. H. Desch, D.Sc., Ph.D., pre- 
siding. The afternoon session was devoted to the dis- 
cussion of problems relating to electroplating generally, 
and the evening session to the consideration of papers 
on silver plating. Among the papers were to be the follow- 
ing: Electroplating for the Prevention of Corrosion," by 
Leslie Aitchison, D. Met., B. Sc.; The Use of Colloids in 
Electrodeposition of Metals, by W. E. Hughes, B. A.; The 
Electrodeposition of Cobalt," by Byron Carr; Electro Silver 
Plating and its Technical Development,” by W. R. Barclay, 
A.M.I.E.E.; The Chemical Composition of Old Silver Plat- 
ing Solutions with Observations on their Working Proper- 
ties, by G. B. Brook, F. I. C. and W. L. Holmes; ‘A New 
Maximum Current Density in Commercial Silver. Plating,” 
by Frank Mason, A. M. I. E. E.; and The Crystalline Structure 
of Electrode posited Silver, by G. B. Brook, F. I. C. 

South African Institute of Electrical Engineers. — The In- 
stitute has recently forined a Telegraph and ‘lelephone Section, 
and applications for membership in the new section are being 
received from all parts of the Union. 

Birmingham and District Electric Club.—At the last 
meeting of the Club, a paper was read by Mr. H. C. Young, 
A.M.I.E.E., upon Some Aspects of Modern Works Manage- 
ment." The paper was very exhaustive, and dealt with the 
effects of physical conditions upon labour efficiency. The 
lecturer showed many graphic records of the effects of hours 
of work, fatigue, temperature, ventilation, lighting, &c., in 
which connection he referred to the research. work of Dr. 
Leonard Hill, and Dr. Scott Haldane. Mr. Young laid great 
stress upon the importance of careful selection of works staffs, 
foremen, and charge hands, and showed by records that the 
personnel of a works staff had a very definite bearing upon 
labour efficieney and upon that bugbear of all employers, 
labour turnover." Einphasis was also laid upon the fact 
that under the new conditions of industry class distinctions 
tended to disappear, both the commercial and works staffs and 
the workpeople all came from the same social class. This 
new factor must be taken into account in dealing with the 
problems of works organisation. The lecture was a long one, 
fully illustrated by lantern illustrations, and was enjoyed by 
a large audience of members and visitors. 


OUR PHRSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
ceohmoal or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTBRICAL REVIEW posted as to their movements, 


Halifax Tramways Committee has decided to recommend 
the appointment of Mr. J. W. GALLOWAY, as tramways man- 
ager, with sole charge in all departments except finance. 

The new mayor of Stafford (Mr. R. E. MEADE) was formerly 
chief of the Corporation electricity department in that town, 
and now the head of the Gaol Square Motor Co., Ltd. 

Mr. J. TuoMrsoN, the new mayor of Wolverhampton, who 
is interested in an important local firm of boiler makers, has 
heen for some time chairman of the Wolverhampton Elec- 
tricity Conmmittee. 

Mr. R. G. Rawkins, who has been elected mayor of Windsor, 
ix secretary of the Slough and Datchet E.S. Co., Ltd., and 
ulso secretary and manager of the Kensington and Notting 
Phill Electrical Installation Co.. Ltd. 

Mr. J. J. WALELATE, who was associated with the construc- 
tion and management of the Kidderminster and Southport, 


South Staffordshire and Potteries Electric Traction Co., Ltd., 
has been appointed acting town clerk of Auckland, N.Z. He 
went to New Zealand some years ago to take over the general 
management of the Auckland Electric Tramways, Ltd., which 
was recently disposed of to the City of Auckland Corporation. 

Mr. E. P. Beare has been re-elected chairman of the 
Birmingham Electric Supply Committee. 

Amongst the new London mayors are the following : Bethnal 
Green, Coun. J. J. Vaughan, electrician; Deptford, Ald. W. H. 
Green, engineer-secretary, Greenwich and Deptford Trades 
Council; Greenwich, Ald. B. J. Lemon, a fitter employed by 
the L. C. C. Tramways Department; Lambeth, Coun. W. S. 
Bishop, engineer. 

Crewe T.C. has increased the salary of Mr. A. LAWTON, 
of the electricity works stall, from £240 to £260 a year. 

Worcester City Council has increased the salary of the 
electrical engineer (Mr. Shaw) to £900 per annum frorn 
September Ist. 

Mr. A. G. BELL, the telephone inventor, has come over from 
the U.S.A. to pay a farewell visit to his native city, 
Edinburgh. Born in 1847 and educated at the Royal High 
School and at Edinburgh University, he first exhibited his 
apparatus for the transmission of sound by electricity in 1876. 
At the last meeting of the Edinburgh Town Council, in reply 
to a generous tribute by the Lord Provost, Mr. Bell recalled 
some of his early memories. Although he had been an 
American for 50 years, he was glad to be at home once 
again. 

Loup SYDENHAM OF CoMBE has been elected to the office of 
President of the British Empire Producers' Organisation. 

Mr. A. Preston, A.M.LE.E., manager of the Ammanford 
Electric Supply, which he originally carried out over 1l years 
ago, has been appointed electrical engineer to the Carmarthen 
Electric Supply Co., Ltd. 

We regret to learn from the Tones that Mr. A. RICHARDSON, 
M.P. for Gravesend, became seriously 1l early this month 
and was at once ordered to a private hospital. It will be son e 
time before he can resume his Parliamentary duties. 


Obituary.—Mn. F. Prestox.—On November 10th, at 35. 
Portland Avenue, Stamford Hill, N., the death occurred of 
Mr. Frederick Preston, late superintendent Central Telegraph 
Office, London, E.C. | 

Mr. A. SroklEV.— The death has taken place of Mr. Arthur 
Stokley, for over 25 years chief inspector of the Northampton 
Tramways. He was 48 years of age. 

Mr. WILSON HanrNELL.—We regret to learn from The 
Times that on November 10th the death took place at Round- 
hay of Mr. Wilson Hartnell, M.I.Mech.E., M.I.E.E., after a 
few days’ illness, at the age of 81. 

Will.—Mr. W. Peech, partner in Messrs. Steel, Peech 
Tozer, of the Phonix Steel Works, Sheffield, left £533,699. 


NBW COMPANY REGISTERED. 


Ionoid Co., Ltd. (171,317).—Private company. Regis- 
tered November 9th. Capital, £1,000 in £1 shares. To take over the business 
carried on by W. H. Eccles, of 23, Leonard Street, E.C. 2, and to carry on 
the business of electrical and mechanical engineers, manufacturers of electrical, 
mechanical, or scientific instruments, &c. The first directors are: W. H. 
Eccles, 2, Ryder Street, S. W. 1, and 23, Leonard Street, E.C. 2, inventor and 
designer; Miss N. F. Paterson, 186, Alexandra Road, N.W., secretary; G. V. 
Twiss, 62, Queen Street, E.C. 4; T. A. Henry, 70, Doneraile Street, Fulham, 
S.W. Registered office: 186, Alexandra Road, N.W.8. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Chippenham Electric Supply Co., Ltd.—Satisfaction to the 
extent of £700 on July lst, and £500 on July 23rd, 1920, of debentures dated 
February 13th, 1913, securing £1,200. 

Cox-Cavendish Electrical Co., Ltd.—Particulars of £15,000 
debentures authorised October 12th and covered by trust deed of October 25th, 
1920; present issue £13,750; charged on company’s undertaking and property, 
present and future, including uncalled capital and certain lands and premises 
in Acton. Trustees: W. N. Howard and H. M. Moore. 


W. A. Meadows & Co., Ltd.—Particulars of £500 deben- 
tures authorised October 19th, 1920, present issue £300, charged on company’s 
property, present and future, including uncalled capital, subject to existing 
charge. 

Baico Patents, Ltd.—Satisfaction in full on October 2nd 
of debentures dated June 23rd, 1920, securing all moneys then due or to 
become due, not excecding £5,000. 

Electric Motors (South Wales), Ltd.—Deposit on October 
26th, 120, of deeds of J. Wood Street, Cardiff, to secure all moneys due 
or to become due from the company to Lloyd's Bank, Ltd., not exceeding 
£50,000. 

British L.M. Ericsson Manufacturing Co., Ltd.—Issue on 


November Ist, 1920, of £50,000 debentures, part of a series already registered, 


Portable Electric Motors (1919), Ltd.—Satisfaction in full 
on August JUth of debentures dated June 16th, 1920, securing £5,000. 


Direct West India Cable Co., Ltd. (53,956).—Capital, 
£190.000 in £5 shares. Return dated September 30th, 1920; 12,000 shares, 
£00,000 paid. Mortgages and charges, nil. 
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CITY NOTES. 


Presiding at the annual meeting, last 
week, the chairman, the Rt. Hon. Viscount 
St. Davids, said it was mentioned at the 
last meeting that they had provisionally 
arranged a draft concession with the re- 
presentatives of the Uruguayan Government, and while await- 
ing the official ratification of this agreement, were surprised 
to receive a cablegram in March last stating that the Ad- 
ministration of Posts, Telegraphs, and Telephones had invited 
tenders for a complete underground telephone installation 
for Monte Video, with exchanges equipped on the central 
battery system of working. The date fixed for the presenta- 
tion of the tenders was August 7th last, and only two tenders 
were lodged—numely, one by themselves and another by the 
Western Electric Co., Ltd. Under the law as it existed at 
that date it was illegal for the Government to consider any 
tenders unless at least three were submitted, and under those 
circumstances the two tenders which had been submitted 
were returned unopened. Presumably the law had since been 
altered, as an official announcement was made in September 
last extending the time for receiving tenders to December 
18th next, when they will be opened irrespective of the 
number lodged. They still hoped that a satisfactory conces- 
sion would be granted to the company that would permit the 
necessary capital to be raised and the City of Monte Video 
provided with the most up-to-date telephone system that is 
at present known. . 


Monte Video 
Telephone 
Co., Ltd. 


International Light & Power Co., Ltd.—At a meeting of 
shareholders, on November llth, Mr. F. Holt (the president), 
referring to the company's South American properties, said 
the Venezuelan subsidiary had yielded results in excess even 
of the favourable expectations, and unless political events 
upset calculations, the outlook for 1921 was equally favourable. 
As regards Mexico, both municipal and State administration 
were suffering from a financial crisis entailing serious hard- 
ship to the electric company. The situation with the Regu- 
lardo, the Government State banking institution, which holds 
deposits of the company of 150,000 dollars (U.S. gold) has 
not improved, although strong pressure is being brought to 
bear on the Mexican Government in the matter. The Munici- 
pality of Méreda has fallen behind in the payment for public 
lighting supplies by the company, the arrears at the end of 
the financial year amounting to 200,000 dollars (Mexican). 
The annual general meeting of the company w4ll be held in 
Toronto on December 13th. 


Stock Exchange Notices.— Application has been made to 
the Committee to appoint special settling days in the follow- 


ing :— i 

Benn Brothers, Ltd.—47,000 ordinary shares of £1 each, 
fully paid (Nos. 1 to 47,000). 

The Committee has specially allowed dealings in the under- 
mentioned under temporary regulation 4 (3):— 

Fuller's United Electric Works.—50,000 8 per cent. cumula- 
tive participating preference shares of £1 each, fully paid 
(Nos. 1 to 50,000). 

Stewarts & Lloyds.—845,542 new deferred shares of £1 each, 
fully paid (Nos. 1,782,501 to 2,628,042). 

Benn Brothers.—47,000 ordinary shares of £1 each, fully 
paid, Nos. 1 to 47,000. 

The Committee has ordered the following to be specially 
quoted: 

Maclellan (P. and W.). - 300.000 ordinary shares of £1 each, 
fully paid, Nos. 1 to 300, 000. 


New Issues. Sie mens Brothers. — The British Bank for 
Foreign Trade, Ltd., is offering for subscription 481,875 shares 
of £1 each at the price of 22s. per share, the balance of the 
unissued share capital of Siemens Bros. & Co., Ltd. The shares 
will participate in the final dividend for 1920. The new 
capital will be used for extensions in hand and contemplated, 
and for the financing the increasing volume of orders; the 
value of unexecuted orders is approximately £2,750,000. 

Aldershot Gas, Water ck District Lighting Co.—Issue of 
50,000 7 per cent. redeemable mortgage bonds at par; redemp- 
tion at par on January Ist. 1931. 

Falkirk Iron Co., Ltd.—Subscriptions are invited for 
£200,000 8 per cent. first mortgage convertible debentures at 
£95. Holders will have the right to convert into £1 ordinary 
shares at the price of 25s. per share on any interest date up 
to and including September 30th, 1980. Annual drawings, 
commencing 1926 at 102 will redeem all outstanding debentures 
by maturity on September 30th. 1935. 


General Electric Co. (U.S.A.).—The General Electric 
Co. has authorised the issue of additional stock to the amount 
of 97,000,000 dollars.—Reuter's Trade Service (New York). 


Chloride Electrical Storage Co., Ltd.—Interim dividend 
of 5 per cent., free of tax. 


Ever Ready Co. (Great Britain), Ltd.—Dividend at the 
rate of 7 per cent. per annum on preference and ordinary 
shares for the period ended September 90th last. 


Canadian General Electric Co., Ltd.—Quarterly dividend 
of 2 per cent. on the common stock. 


Altrincham Electric Supply Co., Ltd.—Interim dividend 
at the rate of 74 per cent. on ordinary shares. 


STOCKS AND SHARES, 


TUESDAY EVENING. 


Ir must be admitted that the record of Stock Exchange 
markets this week is not particularly inspiring. The Russian 
news and the Greek crisis abroad, and the financial stringency 
at home make a trio of disturbing elements which compel 
dull prices in Stock Exchange markets. So great is the de- 
mand for capital that new issues offer 8, 9 or 10 per cent. on 
remarkably good security, and yet the investor complains that 
when he takes up such stock, the price all too frequently 
drops to a discount after allotment. Underwriters have to be 
flattered with tempting terms before they will support new 
issues. ‘The trouble of it is that nobody can foresee when 
this state of affairs may be expected to come to an end. But 
the Stock Exchange, ever hopeful, says that conditions will 
change for the better early in the new year. To which a 
fervent Amen will be breathed by everyone who is interested 
in stocks and shares. 

Manufacturing prices are distinctly dull. Edisons have 
fallen to 168. 3d.; it is evident that the forthcoming dividend 
declaration is awaited rather anxiously. The company’s first 
debenture stock is down a point to 744. General Electrics 
have lost the 1/16 gained last week. Siemens gave way to 
93s. 9d. in spite of the interim dividend being maintained, 
and the hope that a new issue of shares might provide some- 
thing in the shape of a bonus to existing holders. But the 
offer of the shares at 228. affords nothing of this sort, for the 
old issue, allowing for the difference in dividends, stands at 
practically the same price as the new. 

Electric Constructions have dropped to 17s. 6d. Babcock & 
Wilcox fell to 93, not benefiting for long from the advance in 
the interim dividend. Vickers weakened to a guinea. Several 
important amalgamations are declared to be pending in the 
world of engineering. Whether these be correct or not, there 
is nothing unreasonable in the assumption that the industrial 
and financial difüculties will tend to promote closer co-opera- 
tion between firms in most branches of trade. 

Foreign stocks make the best showing in the electricity 
departments. Mexicans are better again, Mexico Tramways 
firsts rising 5 to 46, and the seconds gaining 3 at 35. Pachuca 
fives are also 3 up at 50, and Mexican Light and Power issues 
are 1 to 4 points higher. These advances pay tardy recog- 
nition to the improved situation in Mexico. Nevertheless, a 
rumour circulated one day last week to the effect that further 
revolutionary trouble had broken out in Mexico. Unsup- 
ported as it was, the rumour gained a certain degree of 
credence all the same. Everyone felt that it was not in- 
herently improbable. But nothing official came to confirm 
the report. 

The Brisbane Electric Tramways Investment Company has 
issued a notice to the holders of its 44 per cent. debenture 
stock proposing to postpone redemption for three years, in- 
stead of paying off the stock at par on January Ist next, the 
proper date of repayment. It appears that the ene 
Government, returned to power recently with a diminished 
majority, have not exercised their right to purchase the tram- 
ways, and the company has not the money to redeem the 
stock. The position that has arisen is peculiar and un- 
expected. A meeting is called for December 8th to consider 
resolutions for postponement of repayment of the stock, of 
raising the interest after January Ist next to 8 per cent., 
and of providing a premium of 2 per cent. if the stock is 
redeemed within the three years' period. 

Home Railway stocks have weakened with the rest of the 
investment markets. and Underground Incomes at 683 are 
9 points lower. The £10 shares at 24 are 7s. 6d. down. 
Metropolitans have fallen a point to 20}, Districts to 18. 
There is nothing doing in the prior-charge stocks. British 
Columbias continue to go ahead, the preference, preferred and 
deferred all rising. Anglo-Argentine Tramways 5 per cent. 
debenture stock lost its rise of the other day, and is back to 
594, showing a return of over 8 per cent. on the money. On 
the other hand, the company's 41 per cent. debenture is 2 


higher at 614. i ] 

Electricity supply shares are quiet. Tondon Electrics have - 
been weak. bargains taking place at 15s. 3d. and 16s. 3d. The 
middle price is called J7s. 6d., and shares could probably be 
bought at this, if not more cheaply. Chelseas and County of 
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London keep their recent improvements, but otherwise the 
list is uninteresting. North Metropolitan Electric Power 6 per 
cent preference improved to 12s. Adelaide preference are 
harder at 13s. 9d. Calcutta Electric Supply shares at 5 have 
gone back. , 

There is no indication of dulness amongst cable shares, the 
Eastern group being again to the front with further improve- 
ments. Eastern Extensions, Globe Ordinary and Westerns 
have all risen, and Eastern Ordinary changed hands the other 
day as high as 154. ‘The attraction in these cases, as fre- 
quently mentioned here, is the fact of the dividends being 
paid free of tax. Anglo-American deferred has gone back a 
shade. Marconis are lower at 23. The Marconi Company is 
substantially interested in a new concern called the British 
Danubian Trading Corporation, which has been formed to 
open up and promote commercial relationship between the 
United Kingdom: and Hungary, Austria, Russia, Rumania, 
Turkey, Poland. &c. In Canadian Marconis there is nothing 
doing, and the wireless group is quiet as a whole. 

Amongst the dollar stocks, Canadian General Electrics 
at 1104 and the preferred at 1054 are decidedly below the best. 
Consolidated Gas and Electric of Baltimore weakened to 1324 
after being 135. Rio Tramway firsts at 97 and Sao Paulo firsts 
at 914 have both come down. Shawinigans braced up to 
1253, a gain of 3, and Milwaukee Electric fives are good at 
132. Electrical Development of Ontario bonds improved to 
119. | 
Rubber shares are the turn above the worst. No sustained 
improvement is looked for until after the end of the year, for 
weak speculative positions in the raw produce are said to 
exist in the United States, and these are not likely to be 
cleared up on this side of 1021. 


Home ELECTRICITY COMPANIES. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Dividend Price 
, — — Nov. 16, Yield 
i 1918. 1919. 1920. Rise or fall. p.c. 
Brompton Ordinary.. ee ee 8 13 6 —. £10 0 0 
Charing Cross Ordinary .. 4 1 8i — 1015 6 
do. do. do. Pro..  & 2 — 8 8 B 
Chelsea.. ee oe oe ee 8 4 NE: 0 8 0 
City of London oe ve ee ; 8 10 1 -— 8 19 10 
do. ðo. 6percent. Pref... 6 6 17 — 6 17 3 
County of London „ 7 8 1 + 18 18 4 
do. do. 6 percent. Pref. : — 1 1 : 
Kensington Ordinary oe eo — 
London Electric  .. " „„ NII B 1 - 3 B19 6 
do. do. 6 per oent. Pref... 8 6 B = 10 0 0 
Metropolitan. . ee ee ee B 8 $i — 10 8 8 
40. 4 r cent. Pref, o U ( — 800 
St, James’ an 1Mall.. eo 19 B — 9 48 
South London š eo ee B 8 m 9 12 0 
South Metropolitan Pref. .. ee 7 7 16:8 — 819 8 
Westminster Ordinary ee ee a 19 tà = 9 58 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref T . 6 6 114 2d — 7 14 10 
00 me 1 ig -i 818 6 
Onile Ted ee ee oe 6 bg = *§ 9 1 
Cuba Sub. EI) ee ee 1 7 7 — 10 0 0 
Eastern Extension .. ee ee 8 19 184 + i *8 19 4 
Eastern Tel, Ord. .. cof cf 8 10 i +1 ‘611 4 
F ti 4 d 
D, LÀ ee ee — 
Great Northern Tel. ' «k « 2 38 20$ — 10:4 8 
Yndo- Pnropean oe ee 0 0 18 10 80 xd =. 8 8 
Marconi T oe ee e. S 23 2 — dx 810 0 
Oriental Ord. .. e 18 18 — *4 18 ( 
United R. Plate Tel. ae e» 8 8 — 8 10 8 
Western Telegraph.. |. o 10 1 +3 * 12 4 
Home RalLs. 
Central London Ord. Assented .. 4 4 4 — 9 40 
Metropolitan... gn. (d it í -1 6 2 0 
do. una Efectile Ordinary. Mo Ni 21 - i m 
d Electiio we 
Une "do, A". ND Mn : » NU 
do. Income .. 6 4 683 2 Z 
PFPonxion Trams, 40. 
„Tram First Pref, .. Nil 8 - 9 3 
i do. 2nd Pre. NI N at - Nil 
do. do. 5 Deb. ee 6 59 —B 8 8 0 
Brazil Tractions .. és - Mil Nil 15 = Nil 
. Rly. Pice. 6 8 69 +13 29$ 
um eo. Rly. b 
pun o. Preferrred » 6 68 +1 5 19 8 
do. do. Deferred N 8 t9 +1 5 17 8 
5 u. Bons... mh mh 40 +6 Td" 
8 r oen = 
x do. 6 er cent. Bonds. T. pi n" 1 m 
ezic Light mmon .. ee + n 
xi 355 3 995 . NI Ni 28 4 Nil 
do, Ist Bonds. Nil Nü t8 4 8) Nil 
MANUFACTURING COMPANIES, 
Babcock & Wilcox ° ee e 18 15 4 = *$ 6 4 
British Aluminium Ord, .. » 10 10 1 - i 10 0 0 
British Insulated " oo ee 1% 16 1g — 9 4 8 
Oallenders ee ee ee eo 265 15 lg xd — 10 0 0 
" | e so ee ee E t Ai — 915 : 
Oastner- er ee ee ee == 
Ord. oo ee ee jT. n 185 — 11 8 6 
Bdison , — ee ee [3 nero. 12 6 2 
do. do. 8 per cent, Deb. .. 6 b 149 zs 814 8 
Blectric Construction un 10 10 i — „ 11 8 6 
Gen, Bleo, Pref, eo ee ee 06 63 18/6 — 7 0 5 
40. Ord. ee oe eo 10 10 17. — A 17 12 8 
H oy ee oe . ee ee 26 16 Daa — 9 4 8 
do. «4 Prei.. ee ee se 43 a Be = 7 4 0 
Indja-Rubber.. e@ ee ee 10 10 1} -— 8 0 0 
Met.-Vickers Pret. .. ee er ~ 8 2 — 8 0 0 
Biemens Ord... ee ee ee 10 10 18 = ts ** 8 6 
30 20 2i +1 *6 14 8 


Telegraph Con, oe ee oe 
® Dividends paid tree of Income Tax, 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstanves, 


Tuesday, November 16th. 


. CHEMICALS, ac. | Pu etn 
a Acid, Oxalic ,, sse  ..  .. per lb. | 1/10 Id. dec. 
a Ammoniac 8al E ave . per ton | 110 £10 inc. 
a Ammonia, Muriate (large crystal) P 93 es 
a Bisulphide of Carbon TP IIT 99 | eee ove 
a Borax tee T ase T " . 4A P 
@ Copper Zul hate cee coe see ot 442 ess 
a Potash, Chlorate ...  .. . per lb. 10 i6 
a » Perchlorate " m " ie 
a Shell ao. „ per OWS. £82 108. = 
a Sulphate of Magnesia 89 .. per ton P | 15 
a Sulphur, Sublimed Flowers oad [1] 294 21 dec: 
@ 9» Lump ace oe eve LEJ £40 £i dec, 
a Boda, Chlorate em icd per lb. 6d. = 
a 5 RE He = per ton £13 2 
a Bodium ichromate, casks per lb. eee ER 

METALS, &c. 
p Babbitt's Metal Ingots ... € r ton 395 to £800 zv 
c Brass (rolled metal 2” to 19" basis) per ib. 1/2} id. dec. 
c „ Tubes (solid drawn). ... „ 1/5} to 1/54 = 
c „ Wire, basis ., sss [T] 1/24 H. dec. 
e Copper Tubes (solid drawn) » 13 " 
c » Bars (best selected) per ton A1 ay 
C iy) Sheet ove ceo ave 0 Lu £149 T 
c LI] Rod IH ees ooo eee 97 £149 m 
d „  (Electrolytic) Bars dc " £101 £8 inc. 
d [T] y Sheets ove 99 143 822 
d n i Wire Rods.. ” £118 £3 ine. 
d 9s 1 H.C. Wire ., per lb. 1/21 i4. ino 
f Ebonite Rod m" TT TII ene $9 8/6 pes 
f oe Sheet TT eee TT 09 8/- one 
a German Silver Wire 85 TN is 8/- E 
h Gutta-percha, fine. " 14). to 16/- " 
A india-rubber, Para fine ... i $i 1/83 iei 
4 Iron Pig (Cleveland Warrants) .. per ton Nom, ER 
l „ Wire, galv. No. 8, P.O. qual. » £59 p 
g Lead, English Pig... ANE. £33 21 5s. dec, 
g Mercur. per bot. £15 15e. to £16 " 
e Mica (in original cases) small . per lb. 6d. to 4/6 " 
9 wn» [T] [T] medium e » 57 to 10/- e. 
€ » " » large „ »" 19/6 to 25/. & up m 
p Phosphor Bronze, plain castings is | 1/6 to 1/11 ur 
p 15 „ rolled bars and rods M | 2/5 to 2/8 ia 
p ; », rolled strip & sheet a 2/5 to 2/9 75 
d Siliolum Bronze Wire .. Der lb. 1/11 = 
r Bteel, Magnet, in bars ee i ' 1/8 m 
n Tin, Block (English) " .. per ton £340 £20 deo. 
n Wire, Nos. 1 to 16 . e, per lb. ' 49 d 
p White Anti-friction Metals. .. per ton | 278 to £800 
Quotations supplied by— 
a G. Boor & Co. James & Shak 
€ Thos, Bolton & Bons, Ltd. f Edward Till & Go. 
d Frederick 8mith & Co, i Bolling & Lowe. : 
e F. Wiggins & Sons. | Richard Johnson & Nephew, [4d 
f India-Rubber, Gutta-Percha and a P. Ormiston & Bons. 
Telegraph Works Co., Ltd. 51 l 


r W. F. Dennis & Oo. 


Post Office Telephone Charges. —Messrs. Rashleigh, 
Phipps & Co., Ltd., wrote us recently saying that they were 
very much interested in an article which appeared in 
Times on the 29th ultimo under the heading of Telephone 
Demand Withdrawn,” having undergone a similar experience. 
Some time ago they advised the London Telephone Servic 
that the firm had been converted into a limited company, but 
beyond changing the style of the firm, business was being 
carried on on exactly the same lines as in the past. However, 
before the Department would agree to register the firm $ 
correct title in the Telephone Directory, it sent in a new 
agreement for the telephone, Museum 9106, with a demand for 
a surcharge of £4, which the firm considered an unreasonable 
demand. The department insisted, and owing to pressure 
work, the firm sent a cheque for £4. On the 18th instant à 
letter was received enclosing three new agreement forms for 
the other three lines, namely, Nos. 2107, 2108, and 2109, with 
demands for a surcharge of £12. > 


In view of the withdrawal in the case of the Ideal Films, 


Ltd., mentioned in The Times, the firm considered that it ws? 
not only entitled not to pay the £12 demanded, but also to 
Insist on the return of the £4 already paid. ° "— 

Since then the Post Office has withdrawn the application for 
the new claims and has refunded the £4 already paid. 


German Magneto Invaslon.— It is reported that a 
numbers of German magnetos are being imported into 
country, at prices below the bare cost of materials to t 
British manufacturer, owing to the state of the exchange, ia 
that British magneto works are in danger of closing 1n ed 
quence of this underselling. According to Mr. 5. i 


McQuisten, K.C., who was to address a question to the Presi- 


dent of the Board of Trade on the subject on Wednesday, 
7,000 British emplovés in the magneto industry are out x 
work and the rest are working half-time. As magneto e 4 
facture has been proved to be a key industry, steps to prote 
1t are urgently needed. 
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THE SHIPBUILDING, ENGINEERING AND ELECTRICAL EXHIBITION.—II. - 


1 


(Continued from p. 615.) uc P B s 


Mxsens, FERGUSON, PAILIN, LTD., are. exhibiting a very excel- 
lent display of switchgear. The main features are three cubicle 
sets—a truck type cubicle, an interlocked type, and a non- 


` interlocked type. The truck type cubicle possesses a number of 


features which will recommend it for sub-atation work. Thetruck 
cannot be drawn out while the switch is in, and an arrangement 
comprising a bar, which runs along the top of the case and through 
the front of the truck, and & small padlock, enables the whole 
apparatus to be locked up, thus preventing unauthorised inter- 
ference. When the truck is drawn out, the bus-bar oontacts are 
automatically covered up by slides fitting over the openings in the 
front of the bus-bar chamber, and all live parts are therefore out 
of reach from the front unless the partition is removed. The 
leading-in trifurcating box and feeder isolating switches are also 
in a separate compartment. The contacta on the bus-bars are of 
the split circular plug type, aud the connectors are porcelain 
insulated plags—this ensures a certain contact while any want of 
alignment is corrected by the flexibility obtained by fitting spring 
washers on the plugs. The wheels which run on steel rails are 
fitted with ball bearings giving an easy-running movement. The 
oil switch fitted in this and other types of cubicle made by the 
firm has a no-volt release coil in quite a amall box in front. This 
is & special feature permitting the releases to be fitted on any of 
the firm’s switches after installation without re-arranging the rest of 
the gear. The overlcad release is very efficient, and if there is a 
short circuit in the line, the device acta immediately the oontacts 


touch, leaving no chance of freezing in or welding the contacts. 


The tripping mechanism is so arranged that with a shunt trip 


coil the switch can be tripped with two ordinary primary cells. 


The ring-type current traneformer used is arranged with a porce- 
lain wall 4 in. thick between primary and secondary. The inter- 
lock cubicle is designed for operation by the inexperienced. Instead 
of separate handwheels for each operation—taking out oil switch 
and feeder and bus-bar isolating switches—one handwheel is 
employed to carry out theoperations in their proper sequence. The 
position is clearly indicated by a pointer on a dial fixed under the 
wheel. From the full on position the wheel gradually pulls out 


Fig. 3.—A 41,00)-AMPRBE OIL SWITCH. 


the oil switch and then the isolating switches, until the final point 
marked “ Door release ” is reached when the operation is complete. 
À number of oil awitches for various purposes appear on the stand. 
Among these is a 4 000-ampere switch which has no fewer than 133 
contacts (fig. 3). All contacts are brought straight through, and 
stema and nuts are not relied upon. Another switch shown is 
designed specially for furnace work where a quick make 99 
well aa break is required. Apparatus of several types appear on a 
board in the centre of the atand, arid includes pillar type isolators 
capable of dealing with a pressure of 44,000 volte, a three-pole, 
1 000-ampere, and a 2,250 ampere single-pole switcher, as well ag 
remote-control switches. On the front of the stand is a motor- 
operated photograph exhibitor which releases a photograph every 
three seconds, and which can be stopped by a push-button control. 

Messrs CAMPBELL & ISHERWOOD, LTD.—This stand has as main 
exhibits two small lighting and power sets. The larger is a 
15-Kw. generator direct-coupled to a Robey engine; the other 
has an output of 74 Kw., and is driven by an " Albion" portable 
engine, The C. & I." electric hoist which is shown (fig. 4) ie 
notable for ita extreme simplicity of operation. The motor runs 
continuously, and is always ready for immediate use The load is 
raised or lowered by a aimple downward or upward movement of a 
lever. Lowering sped is limited by a centrifugal brake avoiding 
danger from asceleration of the load. The reduction gears are 
machine cut and noiseless, and all moving parts are mounted on 
ball bearings. The hoist works on the slack belt principle, avoiding 
the use of clutches. A range of electric hand-drills ia exhibited. 
These are in three sizes, the largest with a consumption of from 
800 to 1,500 watts (depending on the size of drill aud material), 
the next size, 400-800 watts, and the smalleat has a consumption 
of 409-600 watts. The motors are in all cases compound-wound 
and weather-proof ; all live parts are well protected, and the 


machines are fan-ventilated. The switch case and magnet frame 
are in one piece, and the cover forms a handle through which 
passes the spindle connecting the. switch to a knob at the end 
The switch is constructed to give a qpick make and “ break " 
action. The feed pressure is taken by ball thrust washers oon- 
tained in the outer housing of the gear- ate. Each machine is 


Fig. 4.— C. & I.” ErLgoTRIC Horst. 


speed motor, carriage, universal movement drill head, sliding shaft 
and switch. This is made in three sizes, and can be supplied witha 
three-speed gear and attachments for reaming, tapping and grinding. 
The power consumption of these drills is 1'1 KW. for the smallest 
nize, 1'54 Kw. and 3 kw, Magnetic drill stands form another item 
of the exhibit; these are very adaptable to curved as well as fiat 
surfaces. A great deal of ships’ installation work is executed by 
Messrs. Campbell & Isherwood, and samples of the switchboards 
made by them areon the stand. . 

IGRANIC ELECTRIC Co, Lrp.—The main exhibit is a 75-H.P. 
contactor panel intended for use in connection with ore unloading 


cranes, This has a load-discriminating device which ensures a 


regular motor speed, whatever the load. Series relays are fitted to 
prevent too rapid acceleration or deceleration. Dynamic braking 
is provided so that should the power fail the load would still be 
under control, and not thrown violently on to the brake, There 
are also a number of contactor panels for steel works service, such 
as the operation of screw downs, live rolls, racks, &c., these panels 
being of the magnetic lock-out type. There are in addition A.C, 


Fia. 5.—IaRANIC CONTACTOR CONTROL GERAR. 


panels for ships’ plate-rolla and mangles, two panels for push- 
button control of machines, and automatic atarters for printing 
machines with magnetic disk brake. The space oocupied by this 
gear is very amall, and the moving parta are arranged to operate 
within a limited distance reducing wear to a minimum. Fig. 5 
illustrates & shunt type steel worka contactor with butt contacts 
and magnetic blow-out, which is a feature of the exhibit. The 
special construction gives increased speed of operation, high contact 
pressures, accessibility, and low maintenance cost, 


~ = 
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Messrs. MA vox & COULSON, LTD.—One of the largest stands in 
the Exhibition has been taken by this firm, whose products are tvo 
well known to need much explanation. The stand is devoted 
practically exclusively to mining gear. Two underground con- 
veyors occupy a large amount of space. One is a shaker conveyor 

& of a shallow trough or tray, in sections, supported on 
rollers. It is intended for use on inclined ways, and can be 
employed with advantage on small gradients. The “jigging.” or 

aking motion is imparted by an electric motor, or by a compressed 
air motor. The electric driving gear is extremely compact and 
robust. Under normal conditions, the power required varies from 
6 to 8 H.P., but the standard gears are fitted with 15-H.P. motors. 
The whole of the motor and switch are completely enclosed. The 
reciprocating motion is communicated to a rocking arm through a 
crank and massive connecting rod with adjustable bearings. Among 
the advantages of this type of conveyor are quietness in operation, 

l bility, small lateral space occupied by the trough, and the small 
height of the trough permits the use of the conveyor in the thinnest 

/ 


Fic. 6.—“ M. & C." Minina Tyre SWITCHGEAR. 


workable seams, The other conveyor is of the endless band type. 
A number of coal cutters appear on the stand. These are of bar, 
disk and chain types. One of the latest developments of 
M. & C." coal-cutting machines is sn easy method of converting a 
bar cutter into a chain cutter, or vice rersd. Originally this was 
effected by changing the whole of the front half of the machine, 
but the design has been improved upon to enable the change to be 
made by removing the "banjo" portion only. A great deal of 
mining switchgear is shown, and the adaptability of ironclad 
switchboards is demonstrated. Fig. 6 depicts a typical mine in- 
stallation consisting of five panels built up with "M. & 0.” 
standard industrial units. A three-panel truck-type switchboard 
is included in the exhibit, as well as an extremely compact type 
of control pillar, housing controller, fuses, cut-off switch, resistance 
and ammeter ; all internal connections are made before the pillar 
lea res the works. 


THE HART ÁCQUMULATOR Co.—This exhibit comprises a good 
display of many types of storage batteries. One of the exhibits 
consists of a battery of six cells, 21-plate type, in lead-lined boxes, 
suitable for central station work. Another set, suitable for 
country house lighting or small central stations, consists of 16 13- 
plate cell$ in glass boxes ; these have adischarge rate of 32 amperes 
for 10 hours, or 54 amperes for 5 hours. A set of 28 cells of the 
nine-plate type, suitable for small electric lighting installations 
and general purposes, is shown. In addition to these are numerous 
batteries for yacht lighting, telephones, wireless telegraphy, hand 
lampe, and for car lighting and starting. The various processes 
and stages in the manufacture of the plates are illustrated by 
photographs and plates at varying points of production. 


THE RADIO COMMUNICATION Co., LTD.—This company exhibits 
an item of particular interest—namely, the 14-xw. ‘‘ Polar" ship's 
wireless equipment, shown in fig. 7. The transmitter is of the 
“switchboard type constructed on the unit principle, and all 
recording instruments, adjustment controls, &c., are placed on the 
front of the switchboard penel, while the various elements of the 
high- and low-frequency circuits are arranged behind it. Four 
standard wave-lengths are arranged for—300, 450, 600 (normal) 
and 750 metres. The emergency transmitter supplied with the 


set gives powers of 100 and 500 watts on the same wave-lengths. 
The receiver is of the triode-valve type capable of receiving spark 
or continuous-wave signals. The closed circuit of the receiver is 
calibrated throughout its entire wave range of from 300 te 7,000 
metres for ease of tuning-in to an unexpected signal. Communi- 
cation up to 300 miles between ships is guaranteed with this 
apparatus. An automatic starter is fitted and controlled by 
"start" and “stop” push-buttons. The mechanism is of the 
multiple finger type, resistance being cut out in four successive 
stages. The low-frequency transformer is rated at 14 Kw. at 500 
cycles per second, The input voltage is 200, and the outpat is at 
10,000 volts. The primary inductance is built up from thin copper 
strip in the form of a flut spiral ; the eddy currents set up are thus 


Itc. 7.—'' Pouar " 14-KW. Suir's. WIRELESS EQUIPMENT. 


extremely small, and the wave may b» continuously varied between 
the minimum and maximum limits. The emergency set is operated 
by the same Morse key, a change-over switch, which contains a 
contact starting up the emergency motor-interrupter, being pro- 
vided. In addition to this, the firm shows a 6-KW. continuous-wave 
set for passenger boats requiring long range communication ; a 
4-Kw. lifeboat set with rotary interrupter and a } KW. Polar” 
set on the same lines as the 1j kw. emergency set. Many 
types of instruments are exhibited, including an automatic 
“call” apparatus, which will only respond to the ship's call sign 
or the 8.0.8. signal; a Townsend wavemeter in which the 
oscillatory circuit oondensers are fixed, and the wave-length 
adjustment is made by means of a variometer, as well as a Kal- 
ilotron" c.w. oscillator, “Turner” valve relays, amplifiers, 
valves, &o. | 

Messrs. Davipson & Co, LTD., Belfast.— The apparatus 
exhibited by this firm includes a marine forced-draught set, con- 
sisting of a Sirocco forced-draught fan, 35-in. diameter, direct- 
coupled to a Sirocco 4 in. X 4 in. enclosed double-acting, forced- 
lubricated engine. This set, which supplies the air to special 
furnace fronts through a pre-heater arranged in the boiler up-take, 
has a capacity of 5,000 cb. ft. per minute at 24-in. watergauge 
pressure. For the ventilation of ships the Sirocco fans are of high 
efficiency and of small size in comparison with their volumetric 
capacity, and during the war over 8,00) of these fans were supplied 
to the Navy and the mercantile service for this purpose alone. 
Messrs. Davidson & Co. are showing one of their marine combina- 
tions suitable for placing on theexposed boat deck. It consista of a 
20-in. diameter Sirocco exhaust fan direct-coupled to a watertight 
type motor by the Sunderland Forge and Engineering Co. The 
firm's exhibit is not confined to shipwork alone, as its products are 
extensively used in shipyards and engine works, Thus a Sirooco 
air washer, which has been supplied in numbers for cooling elec- 
trical machinery and for furnishing clean air to compressors and 
buildings, is shown in operation. The washer in question is 
capable of dealing with 8,000 ob. ft. of air per minute, which, by 
passing through a thick bank of very fine spray, is thoroughly 
cleansed of its impurities, and after passing through the scrubber 
and eliminator plates, is delivered by the fan in a very clean condi- 
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tion, and without containing any free moisture. In machine shops 
it has met with great success, A Sirocco steam-heater unit, suit- 
able for low-pressure steam, is on exhibition on the stand. An 
induced-draught set exhibited is 30 in. in diameter, and is direct- 
coupled to an enclosed-type engine made by Messrs. Ashworth 
and Parker. 

High-preasure fans for blowing cupolas and forge fires are also 
represented, one of these being in connection with that 
interesting phenomenon of the suspended ball, which has caused 
many visitors to speculate as to the reason an ordinary football 
remains stationary in the blast of air emitted by the fan. 

The Sirocco mine fan is well known, and a model of this fan is 
also to be found on the stand. The model representa the double- 
inlet type of fan, and is arranged for the reversal of air current, 
which is very clearly shown in this exhibit. 


THE LEEDS ELECTRICAL CONSTRUCTION Co.—This company bas 
a good show of electric furnaces, rivet heaters, Ko. A number of 
thase furnaces were described at some length in a recent issue of 
the ELECTRICAL REVIEW. The types shown are rotary furnaces 
for carbon and alloy steel, tilting type for non-ferrous metals, &c. 
The rivet heaters include portable and stationary patterns. An 
example of the R.H. 3 type appears (fig. 8); this is capable of heat- 
ing all s'zea of rivets up to and including ł-in, diameter, and has 
an average capacity for four rivets per minute. In this heater 
the rivets are fed into the furnace with the shank-end foremost, 
and are automatically discharged at the other end. This is effected 


E ae) 


Fia. 8.—AUTOMATIC ELECTRIC RIVET HEATER. 


by the rotation of the cylinder, which can be adjusted to give the 
desired output. The gear for controlling the motor and current 
input is mounted on a panel situated for convenient and easy 
control. An automatic temperature regulator, consisting of a 
thermostat and circuit-breaker can be supplied with thistype. The 
time taken for the heater to reach its maximum temperature from firat 
switching on is approximately 25 minutes. The heating chamber 
is constructed of refractory materials capable of withstanding 
temperatures up to 1,600° C. without softening or distortion, and 
the heating element consists of a winding of special alloy wire. 
This is a totally British invention. 

OALLENDER'S CABLE AND OONSTRUCTION Co., LTD.—The range 
of produvtions exhibited by this firm is very oomprehensive. 
Sections of numerous cables of the firm’s manufacture make a very 
interesting display; all types—paper, rubber, and bitumen 
insulated, high and low pressure, and various arrangements of con- 
ductors, are shown. Cable accessories of all kinds are included, such 
as joint boxes, fuse boxes, pillars, &o. Wall insulators of porcelain 
containing oil chambers for E.H.T. work, make an imposing feature. 
The Kaleeco wiring system, with ite accessories, is included in the 
exhibit, as well as a small motor-driven pump, an electric hoist, 
and samples of “ Kalanite" moulded insulation. 

MESSRS. MARRYAT & PLACE.—Lifting magnets and a welding 
machine form the most important parts of this stand. Demon- 
strations are carried out on the welding machine showing great 
ease and efficiency of operation. This machine is designed to deal 
with mild steel up to j-in. thickness. A new roller spot electrode 
is used in conjunction with the apparatus; this can be used in 
place of rod electrodes. The lifting magnets shown include u 
Standard "B" type magnet, operated by an improved oon- 
tactor pattern of control gear. This magnet can deal with 500 tons 
of steel rails per day at the coat, it is stated, of about 2d. per hour 
for power. The master switch is of very robust construction, and 
is provided with three positions lift,“ off,“ and "drop"; it 
takes up a small amount of space, and can be fixed in any con- 
venient position in the crane-cab without interferenoe with the 
crane controllers, With the switch in the off position a dis- 
charge resistance is put across the magnet terminals, and in order 
to make the magnet release its load smartly, a small reverse current 
pol rea the magnet by placing the switch in the “drop” 


(To be continued.) 


THE INSTITUTION OF ELECTRICAL - 
ENGINEERS. 


SourH MIDLAND CENTRE. 


Ar Birmingham, on November 3rd, the chairman of the above 
Centre, Mr. F. Forrest, M. I. E. E., delivered an address, of 
which an abstract follows :— 

From a purely engineering point of view, the Electricity 
(Supply) Act, 1919, wisely administered, is likely to prove an 
important means towards national industrial progress. The 
resultant economy consequent upon the concentration of large 
and economical generating plant will go far towards counter- 
acting the effect of the recent heavy increases in the price 
of fuel and labour upon the selling price of electricity. As 
an indication of what may be found possible in the direction 
of waste heat utilisation, in a paper read before the Institu- 
tion recently, Mr. S. H. Fowles stated that the amount of 
blast-furnace gas which was at present either being entirely 
wasted or used in a very wasteful manner in this country 
had a heat value equivalent to 750,000 Kw. Furthermore, 
the Water Power Resources Committee of the Board of Trade 
in a recent interim report on the water power available 
showed that although only nine sources of water power in 
Scotland had been investigated up to the present, they were 
calculated to yield a total of 183,000 Kw., whilst a good case 
could be madg out for the immediate development of a further 
300,000 Kw. | EE 

Although owing to the present difficult financial situation 
the full development of the national scheme as outlined in 
the Act may be considerably retarded, it will not be inap- 
propriate just now to consider some of the engineering ques- 
tions to which the Act will direct special attention, 

The type of prime mover chosen for use in the generating 
stations will be that which under normal working conditions 
gives à maximum of economy, reliability, and convenience 
for a minimum investment of capital. As far as our present 
knowledge goes the high-pressure steam turbine fulfils thee 
conditions best, and is, therefore, likely to be adopted. The 
size of each individual unit is not likely to exceed 40,000 kw. 
for single generators, owing partly to difficulties of transport. 
but also because the increased economy with larger sets will 
be very small, and this is more than offset by the additional 
risks incurred due to a smaller number of units being in- 
stalled. A safe rule to adopt would be that the size of the 
largest generator installed should not exceed in capacity 20 
per cent. of the maximum load on the system it supplies, 
and spare plant equal in capacity to the largest set installed 
must be provided and kept available for immediate service. 
The first and chief consideration must be continuity of supply, 
and unless some such limit is imposed on the size of the 
unit, too great a striving after the lowest possible costs may 
lead to grave embarrassment in case of breakdown. "The trend 
of modern engineering in its search after economy is towards 
still higher steam pressures and increased superheat. Some 
of our largest new stations are to run with steam pressures 
as high as 350 lb. per sq. in. with a total temperature of about 
700 deg. F., whilst at one large station now approaching com- 
pletion it is proposed to reheat the steam between the H. p. and 
L.P. cylinders of the turbines. The present is, as it were, a 
transition period in the design of the modern power house. ` 

Gas firing of boilers is at first sight an exceedingly attrac- 
tive proposition. It cannot be too clearly stated that every 
process of coal distillation for boiler firing involves con- 
siderable heat losses, and the extra heat lost must be coni- 
pensated for by the production of by-products or substances 
of greater value than the heat so lost. Unfortunately this 
is not the case even with the present high price obtainable 
for the by-products, so that gas firing, with its promise of 
higher boiler-house efficiency, 18 not vet a financially sound 
proposal. | 

The efficient burning of low-grade fuels has been made 
possible by improvements in the design and arrangement of 
mechanical stokers and furnace brickwork, and also by the. 
gradual introduction into boiler houses of men of superior intel- 
ligence supervised by expert steam engineers. These men are 
now greatly assisted in carrying out their work by. various 
accurate instruments, and we are hopeful that shortly it will be 
possible to replace the CO, indicator with an instrument for 
indicating accuratelv the excess of oxygen in the flue gas, 
which is what we really want to know. Further elasticity 
in the working of the boiler house might be obtained by sub- 
dividing the overhead coal bunkers into two unequal parts, the 
larger part holding fuel of average quality for use durin« 
periods of light or moderate loads, and the smaller part hold- 
ing fuel of better quality for use during periods of heavy 
load or in case of emergency. 

Even with the most economical plant the over-all thermo- 
dynamic efficiency of the big generating stations now being 
considered is not likelv to exceed 20 per cent., when running 
with a load factor of 40 per cent. This is a great advance on 
what is being accomplished to-day in our smaller and older 
stations, and it will be found very difficult in everyday 
practice to greatly improve this efficiency whilst steam is 
used as the working substance. It is as well to point out that 
in the average public supply gasworks the gas in the holder 
only contains 25 per cent. of the heat energy of the coal from 
which it is obtained. Whilst electricity can be utilised for 
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power production at a constant efficiency of about 90 per 
cent., gas can only be utilised for the same purpose at an 
efficiency of, say, 25 per cent.. when the gas engine is new, 
and at a very much lower figure when it is old. In comparing 
the relative thermal efficiencies of gas and electricity for the 
production of power, we see that in the case of electricity the 
rincipal loss is incurred in the generating station, and is 
rne by the supply authority, whereas in the case of gas 
the principal loss is incurred in the gas engine, and is borne 
by the consumer. Perhaps it is largely because of this fact 
that (according to Sir Dugald Clerk) the whole of the towns“ 
gas industry in this country only supplies about 448,000 
B.H.P. of gas engines, which is a mere fraction of the total 
H.P. of motors connected to the mains of our public electricity 
supply undertakings. ° l 

The outstanding features of the design and arrangement 
of the controlling switchgear which will be installed in the 
large stations of the future will be safety and absolute 
simplicity. Current limiting reactances, so arranged that 
every main switch in the station will be capable of satisfac- 
torily breaking the maximum short-circuit current of the 
circuit which it controls, are likely to be adopted. The pre- 
judice against the use of reactance for the main switchgear 
which has undoubtedly existed hitherto, is giving place to 
a better appreciation of the benefits accruing from its use. 

Both safety and simplicity are increased by keeping the 
number of circuits connected to the main busbars down to 
the absolute minimum. For instance, if there are six genera- 
tors installed in the station the number of circuits connected 
to the main busbars should not generally exceed eighteen, 
viz., six generator circuits and twelve group feeder circuits, 
each of the latter supplying through current-limiting react- 
ances a sub-busbar to which a group of feeders would be 
connected. 

With the increased size of the new electricity districts, 
- feeder and transmission line voltages are likely to be much 
higher than the standard pressure of 33,000 volts adopted 
by Manchester and Birmingham for their new stations. For 
pressures over this amount three-phase trunk feeders will 
probably each consist of three single-core, lead-sheathed cables, 
the copper conductors being stranded over a hemp core 
to increase their diameter with a view to reducing the 
potential gradient. We mav be sure that British cable manu- 
facturers will be ready to supply F.H.P. cables when required, 
and guarantee their satisfactory working. I am assuming, 
as I hope will be the case, that all main transmission feeders 
will be placed underground (full advantage being taken of 
the compulsory wayleaves provided by the Act), and only 
a ia transmission lines of secondary importance placed over- 
: head. 

Although probably not more than 10 per cent. of the output 
of the big stations will be used for purely domestic supplies, 
l want to refer particularly to a means for giving this class 
of supply from sub-stations connected to the main FE. H. p. 
distributing system. For small r.p. domestic supplies D.C. is 
on the whole more satisfactory than a.c., apart altogether 
from the larger question of power factor, and the fact that for 
equal declared pressures a.c. is at least 41 per cent. more 
dangerous to touch or handle than p.c. "Thé latter point is 
of special importance now that so much portable apparatus 
is being introduced into the modern household. Low- pressure 
A.C. can at present, however, be supplied to small consumers 
more cheaply and economically than p.c., because with the 
former step-down static transformers with an efficiency of 
about 98 per cent. are employed, and require no regular 
attention, whereas with D.C., rotary converters must be used 
having an efficiency of about 92 per cent., and requiring con- 
stant skilled attendance. Entirely automatic rotary con- 
verter sub-stations have been working with considerable suc- 
cess for some vears in the United States, where labour costs 
are even higher than ours, but I cannot believe that this 
method is likely to meet with much favour in this country. 
The ideal towards which we are working is a completely 
automatic and static sub-station for converting E.H.P. three- 
phase a.c. into low-pressure D.C., with an overall efficiency 
approaching that of the modern transformer. The remark- 
able development during the last few years of the mercury 
vapour rectifier for sub-station work in sizes up to 500 Kw. 
each, has brought us much nearer to our ideal, and I believe 
it is apparatus of this character which will be adopted for 
small traction and lighting sub-stations in the future. As 
an indication of their successful operation, rectifiers having 
an aggregate capacity of 55.000 Kw. have already been sup- 
plied, or are under construction, in Switzerland. A 250-KW. 
set, l hope, will be working this winter in Birmingham. l 
have seen these large rectifiers in course of manufacture at 
Baden. and witnessed them in operation on both traction 
and lighting svstems, working alone or in parallel with rotary 
converters, and was impressed by their noiselessness, the 
sinall space occupied, and the fact that they require. no 
regular attention. They are insensible to variations in fre- 
queney, their regulation or voltage rise between no load and 
full load can be adjusted. between 5 and 17 per cent., and 
their overall ettieieney, including the step-down transformer, 
is about 93 per cent. at 200. volts, and their efficiency is 
practically constant at all loads. In first cost they are 
cheaper than rotary converters, and they can be installed in a 
less expensive building. One disadvantage is that the arc 
(and, therefore, the D.C. supply) is not self-restoring after 
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an interruption of the a.c. supply, but has to be restarted by 
means of & small ignition arc temporarily set up between 
an electrically controlled steel rod plunger and the mercury 
bath cathode. It is, however, not difficult to foresee that 
when a fully automatic sub-station js required, some simple 
instrument of the relay type will be devised to restart a 
rectifier, and connect it to the busbars after the a.c. supply 
has been restored. 

The work of electrical engineers is expanding daily as new 
discoveries are made or more etlicient methods devised. It 
is a splendid tradition of our profession, which we must all 
faithfully observe, that particulars of any new knowledge 
gained shall be published and made known for the benefit 
of all, and the proper channel for the dissemination of such 
knowledge is through the Institution to which we all have 
the honour to belong. 


' . NORTH-EASTERN CENTRE. 


AT Newcastle-upon-Tyne, on November 8th, the chairman of 
the above Centre, Mr. J. R. Beard, M.Sc., M. I. E. E., delivered 
an address at the first meeting of the 1920-21 session, choosing 
as his subject ** Post-war Conditions and Developments, with 
particular reference to the Electricity Supply Industry. 
There follows an abstract of the address :— 


Mr. Beard referred to the exceptional circumstances of the 
times, and drew an analogy between the present times and 
those which followed the Napoleonic wars. He reviewed the 
industrial position at some length before turning to the more 
particular subject of his address—electrical problems. He 
urged the supreme importance of national recovery, and said 
when it was viewed from the material side, it was apparent, 
both from a study of economies and from the experience of 
other nations in the past, that the most important factor in 
quickly raising the burden of taxation and restoring national 
wealth was some special development of applied science. The 
general application of steam power to industry was the main 
source of England's recovery from the after effects of the 
Napoleonic wars. To what should one look for similar assist- 
ance to-day? Beyond the bare possibility of the discoverv of 
the key to the almost unlimited energy locked up in the atom, 
only two main sources were in sight: scientific organisation of 
production and the closely allied question of the general appli- 
cation of electric power. There was no doubt but that in the 
electrification of industry this country held a natural advan- 
tage, due to the low cost of distribution resulting from its 
dense population, its relatively small area, and the absence of 
the necessity for expensive long-distance transmission. During 
the abnormal growth of certain industries in the war period, 
it was estimated that 95 per cent. of the new mechanical 
power was applied through electric motors, while in 557 under- 
takings the average increase in plant capacity was 101 per cent. 

With regard to the question of the adjustment to post-war 
conditions, the Chairman emphasised the fact that both the 
actual and relative values of various materials and labour had 
appreciably changed. He quoted figures by Mr. Frank Walker 
(published in the Beama " Journal), referring to the in- 
fluence of the war on costs, and added approximate figures of 
his own as being of direct interest to those engaged in the elec- 
tricity supply industry. From his figures the following general 
conclusions might be drawn :—(1) Transmission and distri- 
bution of electricity were relatively favourably situated as re- 
garded materials due to the comparatively low increases in cost 
of copper and lead. (2) The electricity supply industry bene- 
fited from the small amount of unskilled labour emploved. (3) 
It had been affected by the changed conditions no more than 
the gas industry which was its rival in the domestic field. (4) 
The relative proportions of capital costs, labour and fuel were 
approximately the same as they were pre-war, but due to in- 
creased rates of interest, capital charges were relatively greater. 
(5) Revenue had not increased by anything like the same pro- 
portion as the working costs, due to a lurge proportion of the 
capital employed having been expended in pre-war times. 
'This difference must, however, gradually become smaller since 
the pre-war plant was steadily wearing out, and all repairs. 
renewals and replacementg must be carried out at post-war 
values. Economy in generation could be sought in at least 
eight directions : —(1) Increased use of plant; (2) reduction in 
the proportion of spare plant for overhaul and stand-by; (3) 
utilisation of all available forms of waste energy ; (4) reduction 
in capital costs per kilowatt: (5) reduction of operating 
expenses; (6) improvement in thermal efficiency: (7) utilisation 
of low-grade fuel; and (8) combination or co-operation with 
other allied industries. The first six headings depended upon 
supplying the requirements of each industrial area from 3 
single unified system, while on the most cursory examination 
the same could be said of the remaining two: The first re- 
quirement of a unified svstem was a general network of mains 
of the same frequency, but not necessarily of the same volt- 
age. covering the entire industrial area and so much of the 
agricultural fringe as could be conveniently incorporated with 
it. The natural development of the unified network was the 
concentration of generation. on the most suitable sites, using 
the largest units of plant. Advantages immediately accrued 
under headings (4), (5) and (6) due to the mere increase in 
size, While further advantages could be obtained under (6), (7) 
and (8) from the more skilled and specialised design and super- 
vision which could be afforded by a large »ndertaking. The 
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six ways of improving economy were interdependent and, in 
consequence, the design of such a station was one of the most 
interesting problems in modern engineering. Perhaps the 
most fundamental problem was to form the correct balances 
between capital charges and running expenses on the various 
sections of the plant, and by far the most important balance 
was that involving the thermal efficiency. 

The Chairman submitted a diagram, fig. 1, showing the 
adaitional capital expenditure that it was economical to expend 
in order to save 1/10 lb. of coal per unit, taking into account 
load factor, cost of coal, and rate of capital charges. For 
typical present day A 40s. per ton for coal and 124 per 
cent. for interest and depreciation, the maximum additional 
capital was £6.3 at 100 per cent. load factor, or £3.15 at 50 per 
cent. load factor. During the last few years, progress had 
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been made in cable manufacture, and most makers were pre- 
pared to supply cables for a working pressure of 44,000 volts, 
while 55.000-volt cables were being made commercially in small 
quantities; there was a general expectation of carrying the 
maximum pressure to 66,000 volts. The co-ordination of rail- 
way electrification with general power supply would have a 
great influence in facilitating the development of transmission 
systems. | | 
Considering how capital charges on the distribution network 
might be reduced, the speaker suggested various methods, sum- 
marised under seven headings: (1) Revision of regulations and 
of antiquated safety precautions; (2) increased use of non- 
duplicate or semi-duplicate supplies; (3) increased use of over- 
head lines; (4) reduction of unduly high factors of safety of 
cables and overhead lines; (5) maximum use of the carrying 
capacity of the mains; (6) reductions in the amount of switch- 
gear; and (7) savings on buildings. : 
With regard to safety they had erred from too great caution, 
and it was time that the regulations were thoroughly revised. 
He understood that steps were already being taken by the In- 
stitution, at the invitation of the Electricity Commissioners, to 
consider what changes were desirable. It was surprising to 
what extent unnecessary switchgear was installed. One im- 
portant direction in which improved economy could be ob- 


SUB STATION 


PART OF ADIACENT 
' UB. ~ TATION 


PART OF ADJACENT 
SUBSTATION 


ee | 
= m — em AP — m = = — wierd 


———— —— 22 


[| 
[ 
[| 
t 
tæ 


— . —„— o m — — — Te um m ew ee wee | — Uum. E ee 
& HIGH RUPTURING CAPACITY. NW G LOW RUPTURING CAPACITY SwitcH 


Ber nef FFOTELTIVE GLAR SCT WEEN 5.4 A4. 88.66. c. 00. 


Fia. 2. 


tained without capital expenditure was by concentrating the 
attention of the station operating staff upon the boiler-house 
und by increasing the technical skill of those responsible for 
supervising the burning of the fuel. As regarded the problem 
of combination or co-operation with other allied industries, 
most of it was in connection with low-temperature carboni- 
sation of coal previous to its being burnt under the boilers, the 
object being to obtain the valuable by-products. In other 
directions mutual economy was possible by interworking; with 
the gas industry, with electric vehicle companies, such as that 
recently formed in the Newcastle district, and with certain 
electro-metallurgical industries, and with schemes for public 
supplies of hot water. l b 

In this country there had been hitherto little high-pressure 
transmission, as with cheap coal and relatively poor water- 
power resources it bad been economical to generate in 
proximity to the load. While loads were small, it was unneces- 


sary to use pressures in excess of those which could be taken 
into industrial sub-stations direct. But that stage had already 
been passed in some areas. It was quite usual when a non- 
duplicate supply was given to find a switch on both the high 
and low-pressure sides of the transformer, when it was obvious 
a switch on the high-pressure side was sufficient. When it 
came to duplicate-supply sub-stations for important consumers, 
the cost of switchgear was a serious item. The need for the 
usual arrangement was very remote, and he suggested a sim- 
plified arrangemenf shown in fig. 2, which reduced the number 
of switches from five to three, and lent itself to an arrangement 
of balanced-protective gear which included the whole of the 
switchgear, whereas in the usual arrangement the switches 
and busbars could not be protected without considerable com- 
plication. Asa result of the protective arrangements the new 
scheme permitted of the use of lighter and cheaper switches 
for controlling the transformers, since if, due to a specially 
severe fault, they should fail to clear, the fault would be no 
more serious from the system's point of view than the failure 
of a cable, and would be cleared by the high-rupturing capa- 
city switches on either side. Due to the reduction both in 
number of switches and in the average rupturing capacity, the 
aea cost of the switchgear should be reduced to practically 
alf. 

The questions of industrial and domestic tariffs seemed 
urgently to require a settlement, and he suggested that the 
Institution might usefully call a conference of associations re- 
presenting the various groups of electricity supply authorities 
with a view to an agreed standardisation of these tariffs. 

Referring to the provision of capital, the Chairman said that 
to induce a flow of the necessary capital a satisfactory return 
proportioned to modern conditions must be assured, and it 
seemed illogical to refuse permission to raise maximum prices 
until hardship had been proved, based on pre-war rates of in- 
terest. In conclusion, the speaker spoke of the importance and 
need of co-operation, and concluded with the words: ‘‘If we 
are equal to the task and can raise this country to a high level 
of electrical development, we shall be amply repaid both 97 its 
effect on the prosperity of the industrial life of the country 
and by the assistance which it will afford to our electrical 
manufacturing industry in obtaining a worthy share in the 
markets of the world.” | 


RBVIEWS, 


The Engineering Inquiry (Electrical and Mechanical). By 
ToMEY THoMPSON. Pp. 367. London: Simpkin, Marshall, 
Hamilton, Kent & Co., Ltd. Price 7s. 6d. net. ` 


This book is not intended for, and is not needed by, the 
expert engineer specialising in some particular branch of engin- 
eering, but is more for officials who are responsible for the pur- 
chase of numerous widely varying types of apparatus or 
machinery used in general mechanical and electrica! engineer- 
ing work. Purchasing and selling engineers, estimating clerks, 
agents, and managers will find that the book will greatly assist 
them to eliminate the continual loss of time and money due to 
much cross correspondence, by helping them to specify, in 
the first instance, in their inquiries, the full information needed 
by manufacturers or sellers, for prompt and efficient tendering 
pur 3 
It is well known that preliminary inquiries for engineering 
material are seldom put into such a complete form as to be 
answerable without delay and expense; and it is generally 
agreed that preliminary interviews with customers are designed 
invariably by 1nanufacturers for the purpose of obtaining com- 
plete information as to possible specifications. It is only 
when such information has been obtained that the seller or 
manufacturer can closely estimate on the best or most suitable 
apparatus he can offer, to meet the various: conditions desired. 
In most cases it is felt that the prospective buyer or his en- 
gineer could readily submit a complete inquiry in the first 
Instance, if he were prompted as to the full information 
desired by the seller or manufacturer, and the aim of the book 
18 to try and do this poe 

The electrical side of the book appears to be more advanced 
than the mechanical, but as the book is not by any means 
complete, and is not likely to be for some time, considering 
the amount of general information required for such a book, 
subsequent editions will no doubt be revised and supplement&d. 

The book might be improved by adding a few typical speci- 
fications in full, and by leaving the index portion free from 
advertisements.  ' 

The compiler is to be congratulated upon the large amount 
of really useful information, and the number of promptings 
contained in this little book.—E. P. 


Direct Current Motor and Generator Troubles, Operation and 
Repair. By Tuto. S. Ganpy and ELuxꝝR C. SCHACHT. Pp. 
1555 10 figs. London: McGraw-Hill Book Co. Price 
58. net. l | 


In an appreciative introduction, Dr. C. P. Steinmetz de- 
scribes this book as '' a biology, pathologv, and therapy of the 
electric machine." It contains a great amount of thoroughly 
practical information, most of which is fairly well known to 
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experienced electrical engineers, but which, so far as the 
.reviewer is aware, has never before been collected into so 
bandy and compact a form. 

The authors never depart from the subject thev set out to 
deal with, and all sections are clear ind interesting. The 
sections comprise types of D.C. machines, erection and assembly 
of dynamos and motors, starting and operation of v.c. 
machines, D.C. switchboards, troubles and their remedies, tests 
and repairs. 

The chapter on erection and assembly is noteworthy for 
giving clear and ‘systematic instruction in handling all parts 
of machines. This work is often left to semi-skilled men. who 
devise their own methods as occasion arises. The reviewer 
is of the opinion that a siniple course of instruction for work- 
men based on Messrs. Gandy and Schacht's notes would well 
repay many British firms. 

er subjects which are dealt with in a specially interesting 
and useful way are commutation and brushes, while the safety 
dris given at the end of the book could hardly be improved 
upo 

Ehe illustrations are excellent. but the complete wiring 
diagrams, as distinguished from the line diagrams, are some- 
what difficult to follow. 

It is somewhat unfortunate that the authors did not include 
A.C. machines in their treatment of the subject, as most of the 
work is applicable to both a.c. and D.C. machines; and a slight 
extension would have made a very general treatise of reference. 

The book should be greatly appreciated by the great army 
of engineers who dread mathematical symbols, as the small 
amount of theory included is of the snnplest description. Tt 
would also be an excellent text book for the practical side of 
a works training scheme.—O. W. M. 

Lignes Electriques Aériennes. By P. BEnGEON and A. CASTEN. 
Fp. 240; 96 figs., and 3 plates. Paris: Albin Michel, 
22 Rue Huyghens. 1920. Price 12 fr. 


This book is one of a series the Bibliothéque de V Ingenieur 
Electricien published under the direction of Prof. Barbillion, 
Director of the Polytechnic Institute of the University of 
Grenoble. The book is one intended for the use of the 
practical man and the student, and is written by men in 
close touch with recent development. 

The first chapter starts with the factors which determine 
the calculation of the percentage loss taken with refer- 
ence to the energy delivered at the point of departure, and 
the percentage drop in voltage based on that at the receiving 
end of a line. It is pointed out that although in an alternat- 
ing current circuit the voltage drop depends not merely on 
the resistance, but is also a function of the power factor of 
the working load, of the radius of the conductor, and of the 
distance apart of the conductors, yet in the cases. usually 
met with this percentage drop in voltage does not differ 
materially from the percentage energy loss. This point is 
demonstrated a few pages later. The useful factor is the 
percentage voltage drop, and not so much other voltage 
relations. Methods are given for the calculation of line 
reactance, and useful approximate methods are given. The 
advantage of subdivision when considerable current capacity 
is required is demonstrated. The influence of Kelvin's law 
on. the choice of section of the conductor is noted, and some 
factors in the choice of voltage are given. It is pointed out 
that 15,000 volts is about the maximum distribution voltage 
desirable, when small transformer posts are concerned and 
simple apparatus is desirable. 

Chapter II starts with the mechanical factors; lines on the 
level and on a slope; the effects of wind pressure. of snow 
and ice, and temperature variation, are then dealt with. ihe 
French Government regulations are based on a pressure of 72 
kg. per sq. metre (15 lb. per sq. ft.) on the projected section 
of the conductor. A factor of safety of 5 is necessary accord- 
ing to these rules when crossing roads or passing houses, 
and 3 elsewhere. A calculation is given of a Al-inetre span 
across the Rhone. The calculation of voltage drop is dealt 
with in some detail, and an example given. The mutual 
induction of two circuits, and the effect and practical calcula- 
tion of the capacity of a line are then dealt with, and a table 
is given showing the maximum densities desirable for copper 
and aluminium conductors. 

The fourth chapter deals with the materials used as con- 
ductors. Besides copper and aluminium, the authors con- 
sider that there is scope for galvanised iron or coppered steel 
for short, low-powered lines. In general aluminium comes 
out cheaper than copper, the variations in the price of the 
former bemg also smaller than those of the latter. With 
regard to aluminium, it is stated that practical experience 
shows that the deposits of snow and ice do not depend on 
the diameter of the conductor. It is urged that above 50,000 
volts aluminium has a distinct advantage when allowing for 
atmospheric discharge losses. A list of some of the French 
power companies using aluminium is given. About 400 miles 
are in use in the neighbourhood of Grenoble. No mention 
is made of steel cored aluminium, which is now used to a 

materia] extent in. Germany and in the U.S 

Chapter V deals with insulators; glass and porcelain are 
compared: the lower price of the former is noted. Further 
space could have been given with advantage to suspension 
insulators for verv high voltage, an illustration of a Vedovelli 
chain does not show the type of insulator usually associated 


with the makers in question. Electrical and mechanical 
tests are then dealt with. The losses at insulators from con- 
duction, hysteresis, surface leakage, and capacity charge are 
briefly touched upon. For cementing pins Portland cement 
is preferred, sulphur and litharge arc condemned. 

The next chapter deals with supports, the minimum height 
of which depends on the. maximum sag at summer tempera- 
ture and clearance from the highest point of the ground. In 
France along public roads this clearance is 6 metres, 8 metres 
at road crossings, and 7 metres from rail level when crossing 
railways. The three usual methods of arranging pin insulators 
for three-pbase circuits are shown, the superimposed, the 
upright triangle, and the sideways triangle are shown. The 
calculation of strain on supports is given. It is pointed out 
that if the line breaks on a straight line, the bending of the 
support relieves the strain. The different preservatives for 
wood poles are dealt with. A simple method is given for the 
calculation of poles to the French regulations. Twin poles, 
stay poles, stay wires, and anchorages are touched upon, stay 
Wires are rarely used in France. Several tvpes of armoured 
concrete poles are described, then I section and channel 
section steel, and tubular poles. House brackets and brackets 
supporting short uprights are largely used in France, the 
latter often being used in the Alps to carry high tension 
mains over the eaves of houses. Thirty-six pages are devoted 
to lattice work supports and their calculation, the illustrations 
show supports for pin type insulators only. To reduce the 
inconvenlence of painting, the upper part of such supports 
ure galvanised. Some graphic diagrams are shown, and an 
example of a 200-metre river crossing is worked out and 
illustrated with a folding plate. Practical notes on the lay-out 
of overhead lines are given in the next chapter. In France 
a usual span for wood poles is 35 to 45 metres, and with steel 


supports 100 metres; practical notes on the pegging out and 


erection of supports are given, and then come notes on 
jointing, branches, and inlets. Road and railway crossings 
are dealt with, and a short section is given on lightning: 
protection; more details could perhaps have been given with 
regard to this latter. Difficulties with horn arresters are 
noted, and the controversy regarding the use of a super- 
imposed earth wire is mentioned. 

In the last chapter notes are given on the testing of lines 
and the location of faults. An appendix gives extracts from 
the French regulations. | . 

The authors in their examples and notes have very largely 
relied on the practice current in the French Alps. In the 
book there is almost an entire absence of that undigested 
scissors and paste which is such an objectionable feature in 
many modern technical books. Most of the notes given 
apply to lines up to 70,000 volts, that is to sav. of a character 
most likely to be dealt with in the British Isles in the near 
future. No attempt is made to enter into elaborate explana- 
tions of phenomena or formule, and the calculations are of 
a simple character. 

It might be noted that as a large proportion of the technical 
words are nearly the same as in English, and the text is 
written in short sentences, the book can be understood by 
those who have only a moderate knowledge of French. 

It 18 understood that amended regulations for the erection 
of overhead lines will be drawn up very shortly, and it is 
well known that those which exist. and the policy which has 
been adopted in the past by the B.O.T., have not been 
favourable to the development of overhead transmission or 
distribution in the United Kingdom. As this book has been 
written by practical men in a country where probably well 
over thirty times as much overhead mileage has been erected 
as there exists here, the perusal of this interesting little book 
is to be commended to those who will be responsible for 
the drawing up of the regulations, and for the departmental 
supervision of overhead lines when erected.—T. R. 


— —— — — 


Electric Wiring. By W. S. InsrrsoN. Pp. vi+463; 218 figs. 
London: E. & F. N. Spon, Ltd. Price 188. net. 


The new edition of this handbook on electric wiring is. 
according to the preface, intended primarily for the use of 
students who propose to sit for the examination of the City 
and Guilds of London Institute, and must presumably be 
judged by the scope of those examinations. This makes it 
rather difficult to judge its value as a general handbook, as it 
involves limitations on the author. He naturally tends to 
scheme the book in a fashion that suits the examinations 
rather than the working needs of the student, and the two 
do not always correspond. 

The sections devoted to theory —Chapters I to [V—are, for 
example, too brief to be really of much value. They would 
no doubt give a wireman sufficient knowledge of the units of 
electricity, and so on, to pass the examination, but hardly 
sufficient theory to be of much practical value to him. One 
oversight in then should be corrected, viz., the ignoring of 
the efficiency of the motor in examples 61 and 65. 

In a somewhat similar way the chapters devoted to the 
details of actual apparatus—filament lamps, arc lamps, fuses, 
switches, &c., are perhaps unnecessarily detailed. The student, 
who may be assumed to have some practical experience with 
such apparatus, hardly needs large-size illustrations of direct 
and indirect lighting fittings, lamp holders, switches, and plugs. 

Tt is probable that the space devoted to these items would 
be better used in a more complete description. of wiring 
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systems, in fuller discussion of their relative advantages and 
disadvantages. For example, no mention is made of Stannos 
wiring, and even though the author may think it an unsatis- 
factory system, it should be considered, as it 18 sometimes 
used. The use of slip tubing, and the practice of threading 
conduit on wires, should also be condemned much more 
strongly. REPE a 
Another important matter that has been omitted is some 


reference to and discussion of the use of the small automatic 


plants that have been so much developed in recent years. 
These also have many defects in principle, and this may 
account for the omission of all reference to them, but they 
are being largely installed, and the section dealing with the 
subject of small isolated plants with batteries should have 
included details of the principles involved in their use. 

In spite of these omissions—due doubtless largely to the 
scope of the book, which is perhaps too great for a single 


volume—the book is well written, and covers the essentials 
of the subject fairly exhaustively.. ‘The examples are for 
the most part clearly worked out—though there. is a ganing 
arithmetical error in paragraph 473—and the student woul 
undoubtedly find the book of great assistance to him in work- 
ing up for his examination. It would have been advantageous 
if all the tables could have includeq the new cable sizes, 
as it is rather annoying to see these properly given in table 10, 
but the old sizes used in tables 1 and 5. It is also annoying 
to see again the old Simplex schedule of wiring capacity 
of conduits." Standard tubing properly installed will take 
appreciably larger cable than in this table, and it is rarely 
that an experienced wireman does not use (what is the same 
thing) smaller conduit than this table allows. The I.E.E. 
should investigate the question, and get it properly settled, 
as a table quoted so largely in text books and usually ignored 
in practice 18 not satisfactory. 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Headers are invited to submit particulars of new or improved devices and apparatus, which will be published 
| if considered of sufficient interest. 


The Telometer. 


Measured service is the only practical method of selling tele- 
phone service, but the essential requirement, a satisfied sub- 
scriber, is only to be obtained by installing a recorder at the 
subscriber's terminal so that he may keep an accurate check 
on all his completed calls. An instrument which is claimed to 
fulfil all the necessary requirements is fully illustrated and 
described in the October issue of the Telephone Engineer 
under the name of the ''telometer." The device, shown in 
fig. 1, is compact and substantial, with little to get out of 


Fig. 1.—TuHe TELOMETER. 


adjustment, and it can be attached to or adjacent to any type 
of telephone instrument. The subscriber has control of the 
recording mechanism; he must partially record the call before 
he can signal the exchange, but. he cannot prevent the subse- 

uent recording of the call when it is completed, as this is 
dona automatically by the response of the called subscriber, 
and no additional work or dependence is placed on the 
operator. To initiate a call the subscriber depresses a button, 


Fic. 2.—THREE-WIRE AND Two-winE LixE Corb METER 
CIRCUITS. 


which action turns the recording dial one step, and by a com- 
bination of levers and latches locks the meter in the operative 
position. When the receiver is removed from the switch hook, 
the operator answers in the usual manner. When the called 
party responds, advantage is taken of the action of the super- 
visory relay and light to operate a quick-acting relay (5). 
fig. 2, and send an impulse of excess voltage over one side of 
the line to the meter through contact springs and thence 
through electromagnets to earth. The electromagnets com- 


plete the recording of the call. The action of relay (5) allows 
the battery current to flow through relay (6); the latter relay, 
however, de-energises (5), thus stopping the flow of excess 
voltage and locking (5) to prevent any further impulses of 
excess voltage going out. Consequently only one record can 
be made on any one call, even though the subscriber should 
inadvertently depress the button. If the called party does not 
answer, the impulse of excess voltage is not sent out and the 
meter remains in a locked operative position ready to signal 
central on the next call; yet the button is locked and the 
recording device cannot be moved forward until after a call, 
originated at this telephone, is completed; thus the total num- 
ber of calls recorded is determined by the actual number of 
calls completed. In the case of a wrong number call; when 
the wrong party answers the call will be recorded, but when 
the calling subscriber ascertains he has received the wrong 
party he can again signal central without pushing his button, 
by working his hook switch which will operate the super- 
visory isgnal. As long as relay (6) is in a locked position it is 
impossible to completely record another call, even though the 
subscriber has again depressed the button, thus only useful 
und intended calls are recorded. On a reverting call, i.e., 
where one party on a line desires to talk to another party on 
the same line, the operator, after ascertaining that the parties 
are talking, will press a key, which registers the call on the 
meter, but does not interfere with the service, as relay (6) has 
locked up, controlling the circuits that were routed through 
this key. Reference to fig. 2 will show that the meter cannot 
be operated on a busy test. The margin between the regular 
voltage on the line and cord circuits and the voltage of the 
impulse to unlock the meter is so great that there is no prob- 
ability of the meter operating until intended. The trans- 
mission of voice currents, however, is in no way impaired, as 
all meter apparatus is electrically disconnected when the meter 
operates. In the circuit drawing is also shown an extra relay 
in the line circuit which is necessary only when a certain 
office peg count is desired in connection with the subscriber's 
station meter. This constitutes no part of the invention and 
is shown only for its possibilities. 'This circuit and apparatus 
has been tested and found to operate satisfactorily over a line 
with a total loop resistance of 800 ohms. With the electro 
magnets in the meter wound to 500 ohms the supervisory 
signals will operate perfectly. 


Fire-proof Doors. 


One of the specialities manufactured at MEssRs. FRASER & 
CHALMERS’ ENGINEERING Works, Erith, Kent, is fire-proof 
doors, the use of which is an effective means of preventing the 
spread of fire in large buildings. The firm's design has been 
approved by the L.C.C. and other authorities, including the 
principal insurance companies. The frames are welded up solid 
from steel angles and T sections, providing a structure which it 
is claimed will not distort under the influence of heat. More- 
over, the method of construction permits the doors to be fitted 
and every'detail, including locks and handles, to be completed 
by the manufacturer prior to dispatch, and facilitates erection 
on site as the frames are delivered together with the doors 
intact, leaving only the final grouting in the wall openings. 
Each wall opening is provided with double doors, which may 
be either single-panel or multiple-panel folding section doors. 


The Edison: Acme " Accumulator. 


The EpisoN-SwaN ELECTRIC Co., Lrb., of Ponders End, 
Middlesex. is manufacturing an accumulator under the nam: 
Edison- Acme to a special design and constructed in such a 
manner as to enable it, it is claimed, to withstand vibration 
and give an ampere-hour efficiency of 92 per cent. The cell 
cases are made of strong double-weight celluloid, and are fitted 
with sealed lids, vent plugs, and non-corrosive terminals: 
nickel-plated screw terminals are fitted if specified when 
ordering. The cells may be grouped in polished wood cases, 
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crates, or enamelled metal boxes with stray handles as desired. 
They are made in a variety of sizes in both the vertical and 
horizontal types, the latter being intended to meet the require- 
ments of positions where height is limited and the elevation 
is too low to permit the use of the vertical type. The 
batteries, besides fulfilling ordinary requirements, can be made 
up to suit any make of motor ear for both lighting and ignition 
purposes. 
The Ideal“ Log Fire. 


Realising that there always has been a large section of the 
public to which: a log fire makes an irresistible appeal, the 
GENERAL ELECTRIO CoO., I/D., of 67, Queen Victoria Street, 
E. C. 4, has designed an electric log fire, known as the“ Ideal.“ 
and illustrated in fig. 3. It is a realistie imitation of a stack 
of burning tree logs on an iron cradle stand, the logs“ being 
moulded in earthenware, and from the crevices, representing 
the natural roughness of the bark, red-hot resistance wires 


— — 


Fic. 3.—" Theat? ELECTRIC Los FIRE. 


emit a pleasant glow, giving the cheery and comfortable effect 
of a log fire with none of its drawbacks of pungent smoke or 
dirt from charred fragments. No work in cleaning up is 
required, and the ''logs'' are permanently im’ position, the 
heat being controlled by a switch on the wall. The consump- 
tion of electricity is 2 units per hour, and the overall dimen- 
sions of the fire are 16 in. high, 20 in. wide, and 12 in. deep, 
and the weight, including the stand, is 42 lb. 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. SzgrFrON-JowzS, O'Dell AND 
Srur mus, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


30,775. “ Electric heating and cooking apparatus." J. R. Baird and G. 
Pate. November Ist. : 

30,783. '' Terminal for electric connections," A. J. Cheyne. November Ist. 

30,788. Protective ferrule for electrical. conduits, e.“ F. W. Uren. 
November Ist. 

30,805. “ Electric light fittings." E. Stroud. November Ist. 

30,825. '' Recording and reproduction of sounds." W. H. 
E. Waltz. November Ist. (Germany, November Ist, 1919.) 

30,826. “ Amplifier connecting apparatus for telephonic installations.” 
Siemens & Halske Akt. Ges. November Ist. (Germany, October 31st, 1919.) 
20.829. Electric switches," Edison Swan Electric Co. and F. Shergold. 
November Ist. 

30,863. '' Transmitter for talking machines, &. L.L. 


Meusser and 


Fountain. Novem- 


30,937. '' Electric stoves.“ 
2nd. 

30,946. “Sparking plugs." A. W. Armstrong. November 2nd. 

30.963. Power plant for vehicles." P. C. Leidich. November 2nd. 
30,984. '' Induction relays. Cutler-Hammer Manufacturing Co. and 
Igranic Electric Co. (Cutler-Hammer Manufacturing Co.), November And. 

E g 

30.985. Thermally controlled circuit interrupters.” Cutler-Hammer 
Manufacturing Co. and Igranic Electric Co, (Cutler-Hammer Manufacturing 
Co.). November 2nd. 

30.988. Motor control stems,“ Cutler-Hammer Manufacturing Co. and 
Igranic Electric Co. (Cutler-Hammer Manufacturing Co.). November 2nd. 
30,987. ''Conirollers for electric motors,“ Cutler-Hammer Manufacturing 
Co. and Igranic Electric Co, (Cutler-Hammer Manufacturing Con. Novem- 
ber 2nd. 

31,016. '' Electric motor car lamps." E. G. Sanguinetti. November 3rd. 
31,035. '' Motor car electric lighting sets," Automobile Service, Ltd., and 
E. J. Were. November 3rd. 

31.042. Electrical sounding device." W. E. Rademaker. November 3rd. 
31,052. *'' Apparatus for electro-deposition of metals." W. Turton, Novem- 
ber 3rd. 

31.053. Electric ^ harmoñic analyser." M. Walker. 
31.059. Luminous electric discharge lamps.” E. 
3rd (Germans, July 14th.) 

31.093. Means for transmitting and recording telephone, &c., 
T. H. Robertson N OX ember 3r * 

31.0304. Electric relays.” M. D. Dimitrievitch. November 3rd. 

41,098. „ Electric lamp shades, &c." J. Mebber November 3ed. 

31.147. “ Are generators for producing oscillating currents of high fre- 
quency. P. O. Pedersen. November 3rd (Denmark, August Sth.) 

31,150. Electric transmission." A. M. Tailor. November 3rd. 
31.166. Electric motors." Lancashire Lynamo & Motor Co. and R. S. 
McLeod. November 4th. 

31.176. '* Etectrical heatfng or cooking utensils.” H. Cheshire, Cranmer 
and Cheshire, and V. Summicthayes. November 4th. 


Quain Electric Co. & J. R. Spink. November 


November 3rd. 


Schaeffer. November 


messages.” 


31.180. Electric heating units." II. 
and V. Summerhayes, November 4th. ° 

31,182. *' Switching apparatus for automatic; &c., telephone exchange sys- 
tems." D. L. Lienzen. November 4th. < ` it wa c 

31.206. Medical coi!s for use with dry batteries.“ I. M. Ford. Novem- 
ber 4th... 

31.207. Means for charging secondary batteries." E. L. Burne. Novem- 
NM ox nv N dr n eom + Be 

31.225. Locking lamp holder for incandescent electric lamps.“ A. I. 
Barker. November 4th. 

31.230. Electrical speed regulator." E. Dick. November 4th. 

31,233. Electric transformers." Metropolitan-Vickers Electrical Co. (West- 
inghouse Electric & Manufacturing Co.) and Westinghouse Electric & Manu- 
facturing Co. November 4th. ] 

31,244. '' Telephony," A, J. Roberts. November 4th. 

31.275 / 6. Electric kettle, &c.” J. M. Colson, November 4th. " 

341,284. * Battery ignition systems for internal combustion engines." R. 
Bosch. Akt. Ges. November 5th. (Germany, November 13th, 1919.) 

31.298. Telephone systems." Automatic Electric Co. and Automatic 
Telephone Manufacturing Co. (Automatic Electric Co.). November Sth. 

31,301. -** Employment of /thermo-electric principles in steam engines fot 
condensing vapours." A. L. P. Mark-Wardlow. November 5th. 

31317. Electrical wiring systems." H. F. McLoughlin. November Sth. 

31,318. *' Continuity devices for metallic conduits and fittings for electric 
cables." H. F. McLoughlin and Simplex Conduits, Ltd. November 5th. 

31,340. ‘ Electric glow devices.” British Thomson-Houston Co. (General 
Electric Co.) and General Electric Co. November Sth. 

31,344. *'' Electric switches." G. Lehmann. November Sth. 

31,346. '' Terminal banks for selector switches." Western Electric Co. 
(Western Electric Co.). November Sth. 

31,362. “ Oil-cooling stators of dynamo electric machinery." H. N. Dutton. 
November 5th. 

31,371. ''Call distributing arrangements for telephone plants." G. A. 
Betulander. November 5th. (Sweden, November 22nd, 1919.) d 

31,372. **' Electrically heated vulcanising apparatus." H. Frost & Co., 
W. H. Welch. November 5th. 

31,376. '' Electron discharge devices for wireless communication." J. 
Scott-Taggart. November 5th. 

31.43. Electric toasting apparatus." A. Ness. November 6th. 

31.426. Adjustable joints for electric light stands, show stands, &c.” 
J. S. Bruce. November 6th. 

31.49. Signalling apparatus." J. Meyes. 


Cheshire, Cranmer & Cheshire, 


November 6th. 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1916. 


17.916. Method of and means for producing alternating elecfric currents.” 
British Thomson-Houston Co. (General Electric Co.). December 13th, 1916. 
(152,365.) 

1919. 


11,687, “ Manufacture of incandescent electric lamps." F. Harrison. May 
9th, 1919. (152,377.) 

11.800. Electric incandescent lamps." F. May 10th, 1919. 
(152,378.) 

11.935. Manufacture of incandescent electric lamps." F. 
I3th, 1919. (152,379.) 

14.994. Receivers of wireless signals." E. E. Franks. June 13th, 1919. 
(152,386.) 

17.247. Process for electrolytic decomposition of anhydrous magnesium 
chloride and the production of magnesium and chlorine," E. A. Ashcroft. 
July 9th, 1919. (152,402.) 

17.424. Static electrical condensers. British Thomson-Houston Co. and 
R. C. Clinker. July llth, 1919. (Cognate application 24,106/19.) (152,409.) 

17.521. Brush rocking gear and terminal mechanism for dynamo-electric 
machines." H. D. Rohman. July 12th, 1919. (152,418.) 

17,583. *' Radiating antenna systems." British Thomson-Houston Co. 
(General Electric Co.). Julv 14th, 1919. (152,422.) 

17,701. “ Electric radiators and the like." English Electric Co. and R. 
Weaving. July 15th, 1919. (152,429.) 

17,870. *' Electrical low-tension oil switches," R. T. Norton. July 17th, 
1919. (152,438.) 

17,893/4, “ Switching apparatus for selecting and operating sets of electrical 
contacts," Relay Automatic Telephone Co. April 2nd, 1919. (141,005/6.) 

18,963. *'' Electrical switches.“ W. H. Tonks and W. Sparks. July 31st, 
1919. (152,451.) 

20,209. *' Electric August 16th, 1919. 
(152,469.) 

21.113. Connectors for wires and clectrial conductors.” 
August 28th, 1919. (152,480.) ' 

21,618. Electric light fittings “eet ae 
(152,483.) 

22,371. '' Electric motor control stems.“ T. 
lith, 1919. (152,490.) 

24.813. Electric resistance heaters and furnaces for high temperatures." 
Soc. Anon. des Ateliers de Secheron. October 10th, 1918. (133.706.) 

24.816. Printing telegraph systems.“ Western Electric Co. (Western 
Electric Co.). October 10th, 1919. (152,514.) 

26.013. Electric light carbons.” Siemens & Co. Geb. August 5th, 1916. 
(134,225.) 

26,333. *'' Electric heating apparatus." W. B. Smits. May Sth, 1919. 
(142,779.) 

27.933. Apparatus for electrically controlling air brakes," W. J. Mel- 
lersh-Jackson (E. P. Waterhouse and B. A. Prince). November llth, 1919. 
(152,535.) l 

28,743. “ Electric furnaces. Soc. Anon. des Ateliers de Secheron. Feb- 
ruarv 12th, 1919. (Addition to 133,706.) (138.858.) 

28.744. Electric resistance heaters and furnaces for high temperatures." 
Soc. des Ateliers de Secheron. February 12th, 1919. (Addition to 133,706.) 
(138,859.) 

30,191. “ Electric lamps for illuminating dash boards of motor vehicles 
or for like purposes," Rotax Motor Accessories Co. and E. Hill. December 
3rd, 1919. (152,541.) 

30.520. Electric resistance heater for melting furnaces," Soc. Anon. des 
Ateliers de Secheron. December 28th, 1918. (Addition to 133.706.) (137.376.) 


Harrison. 


Harrison. May 


Zweigbergk. 


locomotives." T. 
J., A. Halpin, 
September 3rd, 1919. 


Jordan. 


Zweigbergk. September 


1920. 


5,586. ''Electric circuit closers.” Benjanun Electric Manufacturing Co. 
March 3rd, 1915. (139.485) 

7.224. Cord grips for elecaric lamp holders," V. Hope 
(Divided application on 14,614 19) (152.572. 

8.484. Electric musical instruments," C. E. 
(142,447 .) 

8.914. Alternating current d«namo-electric machines.“ Siemens-Schuckert- 
werke, March 99th. 1916. (140,811 ) 

17.189, *'' Field magneto for dvnamo-clectric machines!“ 
werke. July Soth, 1920. (148,745.) 


June 10th, 1919. 


Hugoniot. April 30th, 1919. 


Sitme ns-Schuckert- 
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LITHOLITE 
INSULATORS, Ltd. 


65—67, Hackney Grove, London, E. 8. 
"Phone and Telegrams: Dalston, 592, London, 


FIREPROOF AND OTHER GRADES. 
ESTABLISHED NEARLY 20 YEARS. 


ELECTRIC INSULATION, 


NON-HYGROSCOPIC. 
SHEET 


and 
MOULDINGS. . 


THE SILUMINITE 
' INSULATOR Co.,Ltd., 
The Green, Southall. —— 
gee Large Advt., rum lo SENE, SEE, 3 if. 


FERGUSON; | dk le 
PAILIN, 

LIMITED, 

SWITCH BOAR 
75 W a em t 

MANCHESTER. a 0 

l - INSTRUMENTS, CIRCUIT-BREAKERS, 

AUTO-CUT-IN & CUT-OUTS. 


E Record Electrical Co., 3 


BROAOHEATH. MANCHESTER. 
TELEPHONE : 164 ALTRINCHAM. 


BROOK 
ONE, TWO and THREE-PHASE 


MOTORS. 


See Sup. 78. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
overnment Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON, 
"——————————— ÀÉ Á— — À——Há& Q—Á—— 


Phone 
Southall 
59. 


‘Cantie’ Switches 


NOTE NEW ADDRESS: 
THE "CANTIE" SWITCH CO. LTD. 
LEIGHTON STREET. 
. NOTTINGHAM. 


"* SAXONIA 


ELECTRICAL WIRE CO., LTD. 
GREENWICH, S.E. 


ALWAYS 
ALL BRITISH 


FLEXIBLE CABLES. 


Advertisement Index, see page xxxvi 


‘FIREPROOF, 


* 


CHURTON e 
ev and PoLy?® 


as MOTORS. 


T. HARDING CHURTON & CO., LTD. 
Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 


BOILER SCALING TOOLS. 


Sole Maker : 


FRANK GILMAN, 
9, Westfleld Road, BIRMINGHAM. 


See Advertisement last week, page xxrvii, 


“EMPIRE” | 
AUTOMATIC CONTROL 


FOR . 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL. LIMITED. GLASGOW. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON. E. 


TELEPHONES & CABLES. 


See Advertisement this Weeks p. Xvi. 


CONNOLLY'S (BLACKLEY), Lo. 


for 


WIRES AND CABLES. 
Beo Advertisement last week, p, lil. 


STEEPLEJACKS 
8 Pointed My etim 
The CHIMNEY CONSTRUCTION and 
BOILER SETTING Co. Ltd, 


7, Princes Street, 5 S. W. 1. 


Telephone : 


haie 046v. Chimbosste ^ Phone. London. 


— STAMPINGS, 


Tokens, Checks, Blanks, Press 'Tools, 

Cutters, Punches, Dies, also Name Plates, 

Instruction Plates, Meter Dia!s, Switcb- 

board Labels, Advertising Novelties, Club 
es, Address Plates. 


RELIANCE euere 


JULIUS SAX 
HOLOPHANE FITTINGS. 


24a, HIGH STREET. 
NEW OXFORD STREET, 
LONDON. W.C. f. 


ADDISON ROAD. 


See page xiil. 


MOTORS. 
VICTORIA DYNAMO & MOTOR GO., 


‘CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
‘Phone: Gerrard 1245. 


FULLER'S woms, "wird 
ACCUMULATORS BATTERIES 


WIRES & CABLES CARBONS, d». 
WORKS: GHADWELL HRATH, BSSEX. 


General Bales O: | 
IODESLEIQH HOUSE, Caxton St., Westminster, 


‘Grams Bleebat, Vie, London, ‘Phone: Vieterta . 


MAVOR & COULSON, Ltd., 


GLASGOW. 
MOTORS, DYNAMOS, 
"^ SWITCHGEAR. 

| THE 
BRITISH 
ALUMINIUM 
COMPANY, LBD., 

109, Queen 

Vietoria 8t., 


LONDON, E.G. 4. 


RAYNER & HEALD, LTD., 
DUKE STREET, DERBY. 


TWO & THREE-PHASE 
MOTORS only. 


CONTINUOUS CON TROL 
of COAL CONSUMPTION 


BY MEANS OF THE 
LEA COAL METER 
for Chain Grate Stokers. 
Ask for Leaflet K. C. M. 
The LEA RECORDER Co., Ld., 28, Deansgate, Manchester. 


M.E.M. 


M.E.M. represents the Best Value obtainable 
in Low Tension Gear. 

Midland Electric Mfg. Co., Ltd.. Barford St.. 

Birmingham. 


GEAR 


Bee large Adot, 3/12/20. 
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THE 
WESTOOL 
No. 3 
DRILLING SET. v 
. 


For Direct Coupling to Dynamos, Fans, 
Pumps, &c. 
For Ship Lighting and Industrial Works | Io — 
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AN “ELECTRICAL REVIEW. 


THE reading of the Presidential address before the Institu- 
tion of Electrical Engineers is always a notable event in 
the electrical world; and that of Mr. Llewelyn Atkinson 
was no exception, though, .as he suggested, these i8 a 
tendency nowadays to overestimute ite importance. Mr: 
Atkinson poesesses in high degree a well-ordered mind—a 
mental card-index, replete with references to every hing 
electrical—and he is able, without effort or. confusion of 
thought, to draw upon any compartment of that compre- 
hensive store at pleasure, and to discuss any subject either 
cursorily or in minnte detail, according to the needs of the 
moment. Thus: he touched lightly upon telephony, 
mentioned relativity, and delivered an essay on agriculture 
which revealed an intimate acquaintance with ite mysteries. 
So catholic are his interests, and so pregnant his ‘remarks, 
that it is impossible for us bere to refer to more than a 
fraction of the topics dealt with in his: address, in‘ which 
he reviewed the progress made in the electrical ‘industry 
during the past half-century. a 
One point relating to the office which he fills is deserving 
of special attention on the part of the Institution—naimely, 
the excessive burden imposed upon the President by his 
multifarious duties, which, as Mr. Atkinson observed, 
practically absorb the whole of his time during his period 
of office. From thia two undesirable results ensue: that 
those who consent to occupy the post are seriously over- 
worked, and that many of the most eminent members are 
debarred from accepting the honour on account of the 
exorbitant demand upon their time. That steps should be 
taken to remove these disadvantages cannot be denied, and 
we venture to suggest that the situation might be met 
effectively by deputing a considerable proportion of the 
duties of the President to the Vice-Presidents, who at 
present have little scope for their energies. This course 
would not only relieve the pressure on the President, but 
would also enhance the dignity and responsibility of the 
Vice-Presidents. We are not in a position to elaborate the 
suggestion by entering into details, but we see no reason 
why this rather obvious plan should not be found to afford 
a satisfactory solution to a very real and pressing problem. 
Referring to the development and extension. of the 
activities of the Institution during recent years, to which 
Dr. Ferranti gave the initial impulse, the President justified 
it in the light of the circumstances peculiar to the electrical 
industry. He might have justified it also on the ground 
that it had proved successful in raising the prestige, and, 
consequently, increasing tbe membership of the Institution, 
which is now the largest and most active society of its kind 
in this country. As Mr. Atkinson pointed out, it is also 
the most useful to its members, and in the future, we have 
no doubt, it. will increase its lead in that. direction. 
Incidentally, it is embarrassed by its own endeavours, and 
before our next issue appears the members will be called 
upon to decide whether they are willing to pay for the 
privileges which they enjoy. Seeing that the cost of other 
services has generally doubled, whilst the I. E. E. subscrip- 
tions have remained unchanged since 1912, we anticipate 
that the necessity of the moderate advance proposed by the 
Council will be readily recognised by the members. In our 
“Institution Notes’ we give particulars of the much 
greater increments proposed by the Institution of Civil 
Engineers. By the system of proxy voting every member 
can now take part in the decision, and in the interests both 
of the Institution and of the industry to which they belong 
we trust that they will honour the call of the Council. 
_It is interesting to note that cables for 50,000 volts can 
be obtained from manufacturers, The investigations that 
oh ese | ao 
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cable-makers are known to be carrying on in this direction 
have been kept very secluded, and it was not generally 
known that such cables had yet advanced beyond the 
experimental stage. There is & certain fascination in the 
proposition to imprison conductors at a potential difference 
of 50,000, or even, as the President hinted, 100,000 volta, 
within a fraction of an inch of one another, over a length 
of 30 or 40 miles, with confidence in their falfilling their 
purpose for as many years. "That this feat will be success- 
fully achieved, however, we bave no doubt, although there 
are great difficulties to be overcome ; seeing that insulating 
paper is at present stressed only to one-tenth of its ultimate 
dielectric strength, it is obvious that there is an ample 
margin to work upon. 

We are glad to see that Mr. Atkinson lays stress upon 
the very grave industrial problems with which the whole 
country is faced, and the serious threat that they offer to 
its future prosperity, though we are unable to agree with 
his diagnosis of the disease from which they spring. He 
considers that the symptoms point to a general dislike of 
work, due to its monotony under modern conditions; we 
venture to question that conclusion, and to suggest that 
there is very little evidence to support it. Mr. Atkinson, 
at the last informal meeting, referred to the Ford car 
factory as touching the limit of specialisation in repetition 
work ; but are the employés of the firm discontented ? On 
the contrary, we have always understood that they were 
exceptionally content and very highly paid, and that 
employment in those works—whether in the United 
States or in this country — was eagerly sought 
for. Again, in the textile industries, for example, 
much of the work appears to be exceedingly monotonous; it 
bas been done on the same lines, more or less, for generations 
but the textile operatives are amongst the quietest workers, 
and get on very well with their employers, not a few of whom 
spring from the same class Nor are the engineering indus- 
tries, as a whole, markedly averse to repetition work or 
piece work, On the other hand, a coal miner's work is 
comparatively varied owing to the constant change in the 
conditions of his working place, and he is exceptionally well 
paid— yet, would anyone call him contented ? Similarly, 
agricultural work, in which Mr. Atkinson is so keenly 
interested, involves a continual change of duties, from day 
to day and from season to season—why, then, is it so difficult 
to keep labour from deserting the fields and crowding to the 
towns? Formerly low wages could be blamed, but with 
the higher wages now obtaining labour is still very scarce. 
The late Prof. Miinsterberg, in his book on “ Paycholcgy 
and Industrial Efficiency," challenges the popular view on 
the monotony of repetition work, and cites examples of his 
Investigations into this very question, which tend to show 
that the supposed victims of monotonous tasks vigorous! y 
dispute the lack of variety and interest in their work, 

No! The real root cause of the industrial unrest, in our 
opinion, is the workman’s feeling that, no matter how long 
or bow hard he works, he is a mere tool for the enrichment 
of his employer, with no prospect of securing a share in the 
business in which he has invested his labour; and he is 
determined that in future that atate of things shall cease. 
That is why the sober element demand a share in the control 
of the business—and in the profits ; while the extremists 
clamour for the more violent course of confiscation, or, whut 
is little different, nationalisation of industries. Lhey will 
nof go on working lo enrich the buss. 

The justice of that view has been admitted by many of 
our leaders of industry, including Mr. Atkinson in his 
address, and we are pleased to see that he sets a limit to the 
“rent” of capital, beyond which the surplus would be 
shared between the managing and the operative workers, 
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AN interesting case, of which 
account is given in our 


Grants to Aid 
Research. 


an 


Justice Ev 'erne | 
e. It concerned the right of a manu- 


facturing compan, to devote a portion of its 
surplus funds to the furtherance of scientific 
education and research, on the ground that that 


| | Legal“ 
columns, has just been settled by Mr. 


allocation was conducive to the welfare of tlie 
ccmpany, although it was not applied to a specifie 
object. We are glad to record that the decision 
was in favour of the action of the directors. Had it 
been otherwise, it would have been difficult, if not in. 
possible, for manufacturers to assist in providing for 
the scientific training of the men whose services, us 
managers and investigators, are essential to the develop- 
ment of British industries. As we have pointed out, 
unless the manufacturers give attention to this subject, 
and help to furnish the necessary funds, they will only 
have themselves to blame for a shortage of scientific 
staffs, which is, indeed, already making itself felt, 


We learn that early this week a num- 
An Unfortunate ber of members of the Electrical Power 
Coincidence? Engineers’ Association, who are also 
| members of one of the leading scientific 
iustitutious, have received from it forms Inquiring 
whether they are willing in case of emergency to serve 
in power stations. Clearly these forms are being sent 
broadcast to the members of that institution. 

Now, it is well to prepare for emergencies—in ad- 
vance; but when, as it appears to these members of tlie 
E.P.E.A., a mean advantage is taken of the additional 
fortnight's grace (which they conceded on the request 
of the Joint Board for the purpose of negotiation) to 
take measures for their defeat, the circumstances inevit- 
ably suggest to them that treachery is afoot. Their 
reply to tliat may not unnaturally be a rescission of the 
fortnight's extension, in which event the matter will 
come to a head within a few days.  Doubtless there is 
no insidious meaning attaching to the said circulars, 
but nevertheless the consequences of this ill-advised 
action may be serious—and sudden. It is of the first 
importance that no interruption of supply shall occur. 
and we most earnestly hope that no action will be taken 
which tends to precipitate that disastrous event. 


AN engineer who has recently had 
ample opportunity of thoroughly study- 
ing the situation in Germany writes 
as follows:—A recent visit to Berlin and other parts of 
Germany conclusively demonstrates that the captains of 
industry and the working people are all putting their 
backs into production, and that they realise that by that 
means alone can their conditions of living be improved. 
Although in some of the big works a 464-hour week has 
been introduced, the skilled labourer is producing more 
now in 46} hours than he did before the war in 51 
hours. The miners and the iron and steel workers are 
prepared, if the necessity is shown them, to work 10 aud 
more hours a day without asking for higher rates, and 
their output is rapidly increasing. 

Law and order prevail, and railways are operated as 
punctually as before the war, although lower speeds are 
adopted and fewer trains are run, resulting in over- 
crowding. 

Wares have, of course, risen; workmen to-day get 
© to 10 times the pre-war rates, which, at the present 
rate of exchange, are equivalent to between one-third 
and one-half of the rates previously ruling in this coun- 
try. The technical staff has had nothing like such ìn- 
creases, and whilst highly trained is costing one-third 
or less what it costs in this country. 

All the large industries, such as electrical werks. loco- 
motive and wagon works, steel works, &c., are full ol 
work, and have heavy and pressing orders, including 
large orders from England, France, Belgium, and South 
America. f 

Even with the help of anti-dumping laws and with the 
protection of key industries, the situation from dur 
point of view is very serious unless our people realise 
that our future, nay, our very existence, depends up” 
Ingreased output per man and economy in production. 


German Recon- 
struction. 
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ELECTRIC -ROLLING-MILL EQUIPMENT FOR MESSRS. STEEL, PEECH & TOZER, LTD. 


. (Concluded from page 646.) 


Wet air filters and fans of Messrs. Heenan & Froude’s 
manufacture are provided to ensure efficient ventilation of 
the machines. They are two in number, and have a 
capacity of 20,000 cb. ft. of air per minute ; each filter 
with its fan is driven by a 25-H.P. 220-volt motor. Owing 
to the low speed of the mill motor the provision of forced 
ventilation is essential for the satisfactory running of the 


machine. 'The machines comprising the fly-wheel set, how- 
ever, in view of their higher speed, are self-ventilating, but 
on account of the large amount of dust which is always 
present in rolling mills, the second filter equipment was 
installed to ensure a supply of clean air for the machines, 
thus preventing the possibility of the windings becoming 
choked with dirt. Further, the second filter forms a con- 
venient stand-by for the mill motor, 
and arrangements are made so that in 
the event of failure of one filter, that 
which usually supplies the fly- wheel set 
can take over the duty, the fly-wheel set 
running in the meantime without forced 
ventilation. 

Fig. 8 shows the switchgear for this 
equipment. The 6,300-volt truck type 
switchgear for controlling the 8,000-H.r. 
induction motor is shown on the right, 

the D.C. switchgear in the centre, and a 
combined sta:ting and slip- regulating 
panel on the left. The wet air filters 
also appear in the background of this 
illustration. A closer view of the start- 
ing and slip-regulating panel is shown 
in fig. 9, from which the arrangement 
(f the gear can be clearly seen. The 
panel i8 of the contactor type, and is 
connected to banks of metallic resistance 
in a basement. Whilst starting the 
current taken by the motor is auto- 
matically kept within predetermined 
limits by means of current-limiting rc- 
lays. When rolling is in progress an 
overload on the induction motor causes 
certain of the contactora to come under 
the control of the special high-speed 
relay shown at the top of the panel on 
the right-hand side. This relay opens 


` 


Fig, 9,—AUTOMATIC STABTING AND SLIP-REGULATING PANEL FOR FLYWHEEL SET, 


induction motor and the su 
overloads, even when the 
build up 
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the regulating contactors in succession, thus inserting 
resistance in the rotor pircuit of the induetion motor, the 
actual number of contactors opened, and hence the amount 
of resistance inserted, depending upon the magnitude and 
duration of the overload. This causes the motor speed 


Elec Rev Jl 


FIG. 10.—CoNTACTOR GEAR FOR MILL MOTOR AND 
Us AUXILIABIES, 


to fall, allowing the fly-wheels to assist in driving the 
generators. 


The action of the relay is extremely rapid, and both the 


| F1G. 


4 


pply mains are protected from 
peak loads on the mill motor 
very rapidly. Further, no time is Jost in 


accelerating the fly-wheels to full speed again after the 
peak load in preparation for the next pase. To prevent the 
drop in speed of the fly-wheel set being transmitted to the 
mill, the regulating contactors are £o arranged as to auto- 
matically cut out resistance from the exciter field when 
inserting résistance into the rotor circuit of the induction 
motor. This resistance is so adjusted as to maintain a 
constant voltage across the armature of the mill motor 
independent of the speed of the fly-wheel set. 
The whole of the auxiliaries for this mill are driven by 
means of B. T. H. 220-volt D. 0. motors. They include a 
40-H.P. motor for the special ingot chariot, two 100-m. 
motors for the live rolls, a 60-H.P. motor for the screw- 
down, and a 25-H.P. motor for the manipulator. In the 
case of the live rolls two spare motors are installed along- 
side the main motors so as to cut out, delays in the event of 
a breakdown. The motors are all controlled by contactor 
gear, which is illustrated in fig. 10. Reading from left to 
right, there are shown :—The double mill motor field con- 
tactor panel; two small control panels for the motors driving 
the pinion oil pumps; two panels for the 100-H.P. live roll 
motors; a 60-H.P. panel for the screwdown, and a 25H. p. 
panel for the manipulator. | 
The above equipment was designed for a maximum output 
of 100 tons per ipm when cogging down from three-ton 
ingots having a mean section of 19 sq. in. to billets of 
6 sq. in., but this output has been considerably exceeded on 
one or two occasions. Two sets of shears are installed 
between the cogging mill and the billet and slab mills; 
they are of Messrs. Davy Bros.’ construction, and each set 
is driven by a 200-H. P. B. T. H. motor. ; 
Billet Mill Equipment.—The billet mill is of the Morgen 
type, and consists of four stands of 21-in. rolls and six 
stands of 18-in. rolls. The 6-in. sq. blooms from the 
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The motor driving this mill is a 6, 300-volt, 50-cycle 
three-phase B. T. H. slip-ring type induction motor having a 
normal rating of 5,000 H.P. and a peak rating of 10,000 H. P. 
The motor runs at 92 R. P. M., and is coupled on either side 
to a long shaft driving the various stands of rolls through 
bevel gearing. The machine is shown in fig. 11. The 
motor is controlled by means of the special contactor panel 
shown in fig. 12. A change-over switch is provided on 
this panel to enable the motor to be started-either auto- 
matically, or under hand-control, by means of a master 
controller. Two stator switches are provided, one for 
forward and one for reverse rotation, the two switches being 
mechanically interlocked to prevent both being closed 
together. The object of this arrangement is to enable a 
stalled billet to be backed out from the rolls, the arrange- 
ment of the control gear being such as to allow the motor 
to exert twice full-load torque at starting when running 
reversed under hand-control. | 

The 14-in. billets from the 18-in. rolls are cut into 30-ft. 
lengths by steam-driven flying shears, and pass thence to the 
skew assembly table, which is operated by a 40-H. P. B.T.H. 
motor. A run-through, also driven by a 40-H. P. motor, 


FId. 12.—CONPACTOR PANEL FOR BILLET MILL MOTOR. 


transfers the billet& to the cooling bank, where & set of 
jobbing shears, driven by a 75-H.P. B. T. H. motor, is 
installed for cutting them to suitable lengths for stock if 
required. _ 2 
Slab Mill Equipment.—This is at present under con- 
struction. It will consist of two stands of 21-in. rolls, and 
will be driven by a 1,200-n.P., 6,300-volt, three-phase, 
50-cycle, B.T.H. slip-ring type induction motor. This 
motor will be started by means of contactor gear, and, as 
as in the case of the billet-mill motor, both forward and 
reverse stator switches will be provided, but no provision for 
hand-control is to be made in this instance. When rolling 
slabs, the cogged blooms are skidded across from the out- 
going roller table of the cogging mill to the slab shears, 
which have ulready been referred to, and after cropping the 
ends, they are passed on to the 21-in. slab mill. The con- 
veyor which removes the crop-ends from the shears is driven 
by a 25-H. p. B. T. H. motor. | | 


THE MEASUREMENT OF POWER FACTOR. 
Bv P. SCLAR, 


I HAVE read with considerable interest the discussion on 
power factor which has been taking place in the columns of 
the ELECTBiCAL Review, and I wonder how many engi- 
neers know the power factors of the systems they are 
5 in; I am sure the figures would indeed surprise 
them. 

I know of a works where a 75-K.v.A. transformer was 
installed to take the load of three induction motors whose 
rated H.P. was equal to 100. However, these motors were 
very much underloaded, their total load only amounting to 
22 H.P., ata power factor of 30 per cent. The transformer 
was therefore loaded to 55 k. v. A., although the meters con- 
nected in the circuit only registered 16:5 kw. The wattless 
component of the power can for this case ke shown to equal 
52:5 K. v. A. 

I should, therefore, like to mention some methods of 
measuring the power factor of acircuit where a power-factor 
indicator 18 not available. | A 

The most common method is by the 
use of an ammeter, voltmeter, and watt- 
meter. The current and voltage of the 
circuit are measured, the product of these 
two giving the apparent watts of the 
circuit when the supply is single-phase. 
However, the wattmeter gives the true 
watts of the circuit. The power factor 
is then the ratio of true watts to the 
apparent watts, the true watts and ap- 
parent watts being equal at unity power 
factor. 

For a two-phase load the current, 

voltage, and the watts of each phase 
„should be taken, thus enabling the power 

factor of each phase to be obtained. 

For a three-phase circuit the power 
factor is given by the ratio of the true 
watts to root-three times the product of 
line current and line voltage. 

The three-ammeter and three-volt- 
meter methods of obtaining power factor 
can be resorted to where a watt-meter 
is not at hand; but. neither of these 
methods is of much practical use on 
three-phase circuits. 

On a load being supplied from one 
phase and neutral of a three-phase 
circuit, the power factor can be obtained 
with the aid of a wattmeter only, no 
ammeter or voltmeter being necessary. 

First, the power of the circuit is 
measured by a wattmeter in the usual 
way ; say, this is equal to w,. The volt 
coil of the wattmeter is then connected 
across the remaining two lines, this 
reading giving, say, Ws; Ws must now 
be divided by 4/3, which gives a 
quotient equal to, say, Way. 

The tangent of the angle of phase 
difference between the voltage and the current in the 
circuit is then given by the ratio of Wai to W., i.e.— 

lan ¢ = WWI " 

The cosine of 4, gives the power factor of the circuit. 
If w, should be a negative reading, the leads of the 
volt coil of the wattmeter should be reversed, so as to make 
the reading positive. Before using the above method, it 
should be known whether the power factor is leading or 
lagging. 

The proof of this method is as follows :— 

Wi reads e v cos 4. | l 
w, reads / ec cos (90° — &) (cos ¢ leading 
or Js ec cos (90° + ) or lagging). 

.. W. reads 3 ec sin ꝙ (neglecting sign). 

„ W, reads / 3 ec sin f//3 = ec sin q. 

SO W/ w. = ec sin ojec cos ꝙ = tan ꝙ. 

er Sin ꝙ is the wattless component of the power in the 
circuit. 


— — — 
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Wattless component/energy component = tan 4. 


Example :—Power in circuit = 100 kw. = reading of 


meter W, == ec cos 4. 
Reading of w, = 300 kw. = V 8 ec sin . 
Then W. = 300 V 8 = 173 Kw. ; OT 
Then tan 4 = 173,100 8 / V 3, and q = 60°. 
Oos 69° = 0'5 ; power factor of circuit = 0*5. 

If the volt coil of the wattmeter be only able to stand up 
to the phase pressure, and not the line pressure of the system, 
then the above method of finding the power factor may be 
adopted with a slight modification. . 

The power of the circuit is measured as before, and, as 
before, call this w, = ec cos 4. 

Two other readings, w, and wi, are taken; 

These readings are obtained by now connecting in turn 
the end of the volt coil of the wattmeter to each of 
the other two lines not already connected to the wattmeter, 
care being taken chat the remaining end of the shunt coil 
is still connected to the neutral point. This precaution 
ensureg that the current in the volt-coil of the wattmeter 
is in the same direction as in w.. 

Then—w, reads ec cos 4. 
W, reads ec cos (120? — 4). 
W, reads ec cos (120° + ). 

Should w, or w, be a negative value, the connections of 
the voltmeter coil of the wattmeter will have to be reversed 
so as to obtain a reading on the meter, but these readings 
must be considered as negative. 

The difference of readings w, and w, can be shown 
to be— 

= /3 ec sin g. 

This value divided by v3 gives the wattless component 
of the power of the circuit, and when this quotient is 
divided by the power of the circuit w, the tangent of the 
angle of phase difference is obtained 

i. e., tan ¢ = ec sin ec cos ¢ = difference of 
W. and w,//3 x wy, 

The power factor is then given by the value of the 
. cosine of the angle 4. 

In this method, as in the former, it should be known 
whether the power-factor is leading or lagging. 

Example :— 

Say the same power factor as in the last case = 0:5. 


W, reads, say, 100 Kw. 
w, reads „ + 100 kw. 
w, reads ,, — 200 Kw. 
Difference between w, and w, = 300. 
Tan ¢ = 300//3 x 100 = V3, and g = 60’. 
Power factor of 0°5 = cosine of 60". 

In a three-phase circuit where the power of the circuit is 
being measured by a three-phase three-wire unbalanced 
meter working on the two-wattmeter method of three-phase 
power measurement, the power factor can be obtained by 
reading the wattmeter with either of the two elements 
working separately. This is effected by breaking the shunt 
coil of one element, say, reading equal to wi. The total 
power, measured by both elements working together, must 
also be measured. | 

Say the total power is equal to w,. 

Then tan ¢ = (2 wi — wj) V3/w,. 

Cosine q is then the power factor, 

or tan &//3 = (W,. + , — ww, = (W. — wj) (w, 
+ Ws). | 

W, — W, is the difference of the readings of the two 
elements, whilst w, + w, is the sum of the two readings, 
equal to the total power. It is well known that the sum of 
the two readings is equal to J; er cos 4,', and that the 
difference of the two readings is equal to kc sin . Now, 
the wattless component of the power in a three-phase 
circuit is equal to V3 ev sin %. If, therefore, we multiply 
the difference of the readings by /3 we obtain the wattless 
component of the power. 


Wattless com ponent of power 


„ner sin 4 
Energy componens of hower Vi cos d, 
= V3 (Ww, — W/ (W. + w,) = tan 4. 
Example— 
Total power of the circuit = 60 Kw. 
W. reads 40 KW.; W, reads 20 Kw. 


Tang = V3 (w, — W)/ w. + w) = 20 „ 
3/60 = 1/73. 
Angle whose tangent equals 1/4/3 = 80°. 
Cosine 80° = 0:866 = power factor. 

In a two-phase circuit where the power factor is required 
and there is only a single-phase wattmeter available, the 
following method can be adopted :— 

The wattmeter is connected up so as to read the power of 
one phase, eay, equal to w,. 

The volt-coil of the wattmeter is then connected so as to 
read positively across the other phase; take this reading 
to be equal to w, Then— 

W, reads e c cos d, 
w, reads ec cos (90 + .), 

*. W, reads e c sin o, y 
which is the wattless component cf the power in the circuit. 
The tangent of the angle of phase difference is now given by 
the ratio of w, to W.. 

Tan 4 = wv, 

The cosine of ¢ is the required power factor of the phase 
under test. The other phase may be done in the same 
manner if the power factors of both phases are not alike. 


Example:— w, reads 100 kw. 
W, reads zero. 
Tan4 = zero. 420 
cos ¢ = 1 = power factor unity. 

From the above it can be seen that the approximate 
power factor of any circuit can be found, with the use of a 
wattmeter only, by the introduction of another known 
voltage, the phase angle between this voltage and the voltage 
of the circuit under test being known. 


Deterioration of Nickel Resisters.— Messrs. F. A. J. 
Fitzgerald and Grant C. Moyer, of the Fitzgerald Labora- 
tories, Inc., presented at the thirty-eighth meeting of the 
Ainerican Electrochemical Society (Cleveland, September 30th- 
October 2nd) a communication showing that, under certain 
precautions, pure nickel wire ‘is applicable as a substitute 
for the nichrome alloy now much used. This alloy is ex- 
pensive, and certain onerous conditions are attached to a 
licence for its use. Nickel has a high thermal coefficient. of 
electric resistance and a liability to oxidation, but it was 
thought that these disadvantages could be overcome. Tests, 
however, showed early deterioration, by the wire becoming 
brittle, although no marked oxidation had occurred. It was 
thought at first that the result was due to absorption of 
carbon, as the insulating material was infusorial earth and 
a refractory cement, both of which contained organic matter. 
Some of the brittle wire was tested. by being heated in a 
current of oxygen, and it was found that the emitted gas 
produced a precipitate of bariun carbonate. The inference, 
however, was not correct, and details are given in the original 
paper of experiments by which it was proved that combina- 
tion with suplur is the cause of deterioration. From the 
experiments it appears that sulphur makes nickel brittle at 
low temperatures; and nichrome wire is also affected by 
sulphur, but less markedly. Wire rendered brittle by sulphur 
can be softened by heating in a current of oxygen. Pure 
nickel seems to stand up well as a resister when not exposed 
to contamination with sulphur.—Journal of the Franklin In- 
stitute. 


A Thermionic Vo'tmeter.— In the Journal de Physique 
for August last MM. H. Abraham, E. Bloch, and I. Bloch 
describe their direct-reading thermionie. voltmeter which is 
manufactured. by Carpentier. The invention of this instru- 
ment is a notable step in the development of the science of 
electrical measurement. Hitherto it has been impossible to 
get a direct-reading vollmeter which would read one volt of 
alternating pressure accurately. This instrument gives a 
direct reading for the ten-millionth part of an alternating volt. 
It consists of two thermionic amphfers, followed by two 
thermiome valves in parallel, the ©“ plate current of which 
is measured. by an ordinary direct-current milliammeter. 
With the help of this instrument the measurement of very 
minute alternating currents and pressures is as simple as 
everyday measurements with ordinary. voltmeters and am- 
meters, By its use absolute measurements of inductances and 
capacities are made in a few minutes with a maximum 
Inaccuracy of about ! in 1.600. By the use of suitable electrical 
“filters "approximately sine-shaped waves are obtained 
by blocking out the disturbing harmonies. The authors have 
shown ‘recently in the same journal how the frequency of 
an alternating current can be determined with high accu- 
racy. Its sensitiveness is shown by the fact that it can 
measure, by means of a direct reading of the pointer, the 
capacity of a sphere. one millimetre in radius. The instru- 
ment has very many useful applications. Nature. 
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THE CROWN-MAGNETIC MOTOR CAR, 


The Entz 


Petrol-Electric Transmission. 


By F. H. 


HUTTON. 


An exhibit of outstanding interest at the recent Motor 
Exhibition was to be seen at the White City, and con- 
sisted of two complete Crown-Magnetic cars.“ It was 
to be regretted that both the cars were shown complete, 
since a chassis without a body would have demonstrated 
to the public that here, at last, was a radical departure 
from the conventional system, which it is to be feured 
was not apparent to a very large number of spectators 
who judge mainly by external appearances. However 
that 1nay be, there is no doubt that some change in the 
transinission system of motor cars is long overdue, the 
wonder is that the prevailing system of sliding gear- 
wheels into mesh has survived so long. The only merits 
of the standard system ure that it provides a direct 
drive on top gear, and that as regards maintenance 
and upkeep it is comparatively ‘‘ fool-proof "; that 
ugly, but expressive, word by no means applies to its 
operation, for a high degree of skill is necessary to 


ensure ‘‘clean’’ changes of gear under all circum- 
stances, *' double-declutching ’’ being essential in the 


majority of cases. 

Many different systenis have been put forward for 
transmitting the power from the engine to the road 
wheels of a car so as to overcome the inherent disability 
of an internal-combustion engine with regard to torque 
at low speeds, but none have met with any great suc- 
cess or general adoption. Among such systems are 
friction drives, with one disk sliding across the face 
of the other, which, although convenient for small cars, 
do not seem likely to find a place on the larger ones, and 
suffer from the defect of having no direct drive. 

Hydraulic transmission, generally using oil as the 
medium, is, of course, well known, and gives very beau- 
tiful results on such comparatively heavy and slow- 
moving mechanisms as machine tools, capstans, hoists, 
cranes, presses, ship's steering gear, &c. Older motor- 
ists will perhaps remember the Pittler rotary machine, 
which was exhibited in London several years ago as 
the transmission of a car, and which seemed at the time 
very promising. 

One of the latest hydraulic transmission systems is the 
Williams-Janney variable speed gear, consisting of a 
special type of pump with a variable stroke delivering 
fluid to a motor of similar type, but with a fixed stroke, 
the speed of the motor depending on the quantity of fluid 
delivered by the pump. In this way the speed of the 
motor can be varied by infinite degrees from maximum 
to zero without steps, and in either direction ; moreover, 
a straight-through direct drive can be provided on top 
speed. Hydraulic transmission systems, however suc- 
cessful for other purposes, do not seem to lend them- 
selves for automobile work where they are required to- 
transmit the power from the high-speed engine on a car; 
the first cost is excessive; very high fluid pressures 
are required, in order to keep down the weight and 
size of the apparatus, with the consequence that there 
‘is a considerable danger of leakage at valves, joints, 
pistons, &e., and the fluid is liable to become frothy 
and heated when in constant circulation at high speed. 

It is to electric transmission that we look forward 
most confidently for the solution of the problem on 
automobiles. 

The most obvious form of electric transmission is 
that in which the engine drives an ordinary dynamo 
direct, the current being taken to one or more motors 
driving the rear wheels. The Stevens system which 
has been used successfully for many years on Tilling- 
Stevens omnibuses is the most widely known application 
of this kind; both the armature and the field have 
double windings which are connected up in series or 


* Eure. Rev., Nov. 12th, 1920, p. 617; and Dec. 26th, 1919, 


p. 807. 


in puralid according to conditions of tond ad gradient. 
Other systems have ‘been intr oduced, one or two includ- 
ing a direct drive on top speed, others having a battery 
as a necessary component of the transmission system, 
but none of them have achieved any great measure of 
success. No system involving the use of a battery as an 
essential element is likely to come into general use for 
the particular purpose under consideration. 

At this juncture, therefore, the appearance of the 
Entz transmission system in this country on the Crown- 
Magnetic car is of exceptional interest. Consisting 
essentially of only two dynamo-electrie machines, giving 
a direct drive on top speed through the medium of 
magnetie clutch; providing, with the addition of a 
small battery, a lighting system, an engine starter, and 
an auxiliary brake; requiring very much less skill in 
manipulation than the ordinary mechanical gear; and 
being equally silent at all speeds, it certainly holds out 
much promise providing that its manufacturing cost and 
the weight can be kept within necessary limits. Before 
proceeding further it may be stated that the svstem has 
been in use in America for several years on a car called 
the Owen Magnetic with very successful results; but 
for the war it would, no doubt, have developed rapidly 
in that country where electrical devices are more quickly 
adopted by the general public than is the case over here. 
At the present time Owen Magnetic cars are being 
turned out in America as fast as manufacturing facili- 
ties permit. | 

The Entz transmission system installed in the Crown 
Magnetic cars which are imported into this country 
is as follows : — 

General Árrangement.—'The transmission consists of 
two series-wound machines occupying approximately 
the position of the usual clutch, clutch-shaft, and gear- 
box; the two machines with their resistance coils and 
controller constitute the whole of the essential mech- 
anism. A small battery is carried for engine start- 
ing and lighting purposes, and also to give momen- 
tary assistance in exciting the field of the generator and 
so cause a quicker “ pick up,” but it is not essential to 
the transmission system; that is to sav, the car can be 
run quite well without it, the engine being started by 
hand; in practice little difference is noticed in running 


the car whether the batterv is in use or not. The two 
dynamo machines are arranged as follows: The for- 


ward machine occupies the position of the clutch on 
an ordinary car, its field magnets being directly con- 
nected to the engine, taking the place of the ordinary 
flywheel which is thus abolished; the field, therefore, 
always runs at engine speed. The armature is mounted 
on a large hollow shaft forming an extension of the 
propeller shaft. This machine is best described as a 
“ elutch-generator ° since it acts in both those capaci- 
ties as required, and only as a motor when starting the 
engine; in the diagrams it is marked d. It should be 
noticed that both the field and armature of this machine 
revolve, the amount of current generated depending on 
the difference between their respective speeds. 

The rear machine is situated a little further back, about 
the place usually occupied by the gear-box. The field of 
this machine is stationary, being attached to an alumi- . 
nium cradle supported from the frame. The armature 
is mounted on the same hollow shaft as the armature of 
the other machine, so that under all circumstances both 
armatures run at the same speed, which is also propeller- 
shaft speed. The rear machine is called the motor u, 
since its chief function is that of a motor, taking cur- 
rent produced by the clutch-generator, to assist in driv- 
ing the propeller shaft and boost the effort of the 


engine power transmitted by magnetic attraction 
through the clutch-generator. On the high-speed 
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position ” this motor is used as a generator for charging 
the battery, and on the neutral position " with the 
car running at a speed of over 15 miles per hour,.as a 
generator for braking purposes. | m 
The Action.— We will now consider the working of the 
system with reference to the diagrams, which, for the 
sake of simplicity, show only ‘those connections. in 
‘actual: use in each position. i 
-In the first place it must be understood that thé energy 
from the engine is transmitted in two portions; one 
portion is mechanical energy transmitted direct to the 
propeller shaft through the medium of the magnetic 
eluteh ; the other portion is electrical energy generated 
by the forward machine owing to the “ slip“ or differ- 
ence in speed between armature and field, and is used 
by the rear- machine as a motor in assisting to drive the 
shaft. The proportion of each portion of energy trans- 
mitted depends -on the position of the controller, the 
acceleration being caused by a variation in the propor- 
tion ‘of ‘energy transmitted by the two methods. On 
the high’ or ordinary running position all the energy is 
transmitted through thé clutch-generator, this machine 
EE short- circuited, arid only a very slight amount 
*slip’’ taking place to generate the energy re- 
duel to produce the clutch action, the difference in 
speed necessary being given as about 2 per cent. The 
motor in this position takes no part in the transmission, 
but acts as a generator for battery charging. This is 
the normal state of affairs for ordinary running, and 
the speed of the car can be governed within the usual 
range by means of an ordinary accelerator pedal operaf- 
ing the throttle valve of the engine. | 
We will now consider the opposite end of the scale. 
Fig. 1 shows the engine cranking and the generator c 
acting as a series motor, the motor M being out of 
action. In the first position, fig. 2, the generator is 
run with a weak field owing to the shunt k, a non-induc- 
tive resistance, being. placed across it in parallel. The 
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Fig 3 ' Fig 4 


1, 2, 3, AND 4.—DiaAGRAMS OF CONNECTIONS FOR 


Fics. 
Enrz MAGNETIC TRANSMISSION. 


3 e € . . . 
current is led to the motor, and the circuits are being | 


prepared for the next position; the car may be started 
and run slowly by accelerating the engine. The battery 
circuit is used for initial excitation only, and is cut out 
by a relay (not shown), when the main current builds 
up. This battery circuit is used in all the intermediate 
positions 1 to 5. The connections for the second posi- 
tion are the same as for the first, except that the shunt 
resistance R, Weakening the genérator field, is elimin- 
ated. The magnetic clutching effect and consequently 
the car speed is increased, less slip?’ taking place. 
The connections for tlie third, fourth, and fifth posi- 
tions, fig. 3, differ front those for the second position 
only in that a shunt resistance R, is used to weaken the 
motor M field; the amount of resistance in the shunt is 
varied for each of the positions, decreasing to give 
higher car speeds. Through the successive positions the 
magnetic clutch tightens up, causing the armature to 
revolve more nearly at the engine speed, and thus allow- 
ing the engine to transmit more of its power direct, 
and, therefore, the car speed to increase. The next 
step gives the high-speed position, fig. 4, for normal 
ruuning, as already described. In this position the 
generator is short circuited, and the battery is charged 
by the motor M, which acts as a compound differentially- 
wound dynamo. 


The above-mentioned positions of the controller form 
the main principlé of the transmission, but two other 
steps are also provided. One, in which the forward 
machine acts as à dynamo, when the car is stationary, 
for charging the battery on special occasions as when 
a boost is required. The field magnets revolve round 
the armature which is then stationary, giving the out- 
put required at a very low speed. The other position 
referred to is provided to form an ‘electric brake by the 
motor M acting as a seriés-wound dynamo, and deliver- 
ing current to the resistance rR. In this case the car is 
driving the armature, and the braking effect can’ _ be 
regulated by the amount of resistance in circuit. 

As arranged on the Crown Magnetic car the Entz 
transmission system is not made “reversible, the idea 
being that the result achieved would not compensate 
for the complication | necessary in the controlling gear. 
Instead, a small dupplementary gear-box of the ordinary 
type is used between ‘the dynamo machines and the 
driving shaft, giving one reverse and one forward speed 
in addition to a: 'straight- through direct drive ordinarily 
in use. "The one forward speed is provided to allow a 
still further reduction for exceptional circumstances 
such as getting out of a ditch or very deep sand, &c., 
where otherwise d'tow rope would be required; in ordi- 
nary running it would never be used. 

From the foregoing account it will be seen that the 
system provides for an efficient transmission, direct 
on top gear; for several intermediate positions all 
equally silent; for a very effective starter; for battery 
charging either when the car is running or stationary ; 
and for an electric: brake, -while the control is far and 
away more simple t to operate inum the conventional 
system now in Use.’ pe Nu 


CORRE SPON DENCE. 


Letters received by us after & PA, ON TUREDAY cannot appear until 

- the following week, should forward their commen 
cations at the earliest possible moment. No letter oan be published 
unless we have the writer's name and address in our possession, 


An Electric Lawn Mower. 


Could you or any of your readers inform me who are the 
makers of an electrically-driven lawn mower? We have had 
repeated inquiries for. this article from large country houses. 


m 5 A. E. Saville. 
Farnham Gas & Electricity Co. 
November WTth, 920... 


Power F actor: 


I have followed this interesting controversy Spiny for some 
practical solution which could be easily assimilated by con- 
sumers, but so far this has not been forthcoming. 

A fixed annual or quarterly charge per k.v.A. of demand, 
plus a unit charge, is undoubtedly the simplest and most 
T TAEAE to the lay mind, but it is not necessarily equit- 
able i 

None of vour contributors have touched the vital spot from 
the practical point of view; in fact, all appear to accept with- 
ont demur the dictum last echoed by Mr. Stubbings on 
page 635 of your issue of November 12th, where he says We 
excess K.V.A. cost the undertaking nothing for coal and use: 
none of its boiler plant.” 

Let me give a practical refutation of this statement. Nor- 
mally during factory hours the station p.r. is about 85 per 
cent., but. during the night and week-ends this falls to 50 per 
cent. or less, mainly due to ineflicient loading of transformers. 

With such indifferent conditions it is necessary to run a 
6. MM -KW. turbo for a demand of 2,000 Kw. only. 

It is obvious that a 2,000-Kw. turks running at full load is 
more econonucal in fuel than a 6,000-k w. turbo working at 
one-third load, and it is a natural corollary that additiomal 
coal ds boiler capacity are essential when such conditions 
prevail. 

Conditions like the foregoing s only too frequent in in- 
dustrial areas, otherwise the K.v.4. demand charge plus the 
additional unit charge would be s fair. 

Unfortunately from a tariff point of view, low p. r. is rarely 
coincident with peak loads. i 


Tondon, W.C. 
Nov nber 2270, 19230. 


H. Bentham. 
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I. E. E. Subscriptions. 


In the current issue—page 661—you give the rates of sub- 
scription of the Institution of Civil Engineers, but I think you 
have omitted to state that Resident means a member 
whose oflice or place of, residence is within 10 miles of London, 
whilst ‘‘ Non-resident's " subscription is for members beyond 


that limit. me n 
| | C. O. Grimshaw. 
London, S. MW „ 
November 22nd, 1920. | | 
[We are obliged to our correspondent for the definition, 
which was hot included in the particulars which we received 
from the Institution. —Eps. Etec. REv.]. | | 


^ 


I should be grateful if you would kindly allow me to 
acknowledge receipt of the many letters and proxy papers, 
relating to the proposed increased subscription, which have 
been sent to me. Although I cannot reply to each individu- 
ally, I have made careful notes of all the points raised, which 
I shall find helpful in connection with the matter. ' 

I would urge. upon the members—particularly the provin- 
cial ones—if they are opposed to the new subscriptions to send 
their proxy papers to me as soon as possible; otherwise the 
members, present at the meeting, together with the Council's 
proxy vote, may carry the proposals. 

| F. W.. Purse. 


Stratford, E. 
November 20nd, 1920. 
There appear to have been very few criticisms raised against 
fhe proposed increase of subscriptions, but it is only natural 
that amongst the 8,000 members of the Institution: some dis- 
sentient voices should make themselves heard. The broad 
view of the situatiun should be taken that as two successive 
Councils representing the membership have unanimously de- 
cided that the Institution needs this increase of income, and 
as the members’ own personal experience in regard to general 
expenditure must convince them that pre-war subscriptions 
will not meet post-war outgoings, they should firmly support 
the action of their representatives and trustees. Whether 
they intend at present to attend the meeting or not, they 
should send in their proxies to the secretary of the Institution, 
so that the resolutions may. be passed by an overwhelming 
vote. Otherwise, as such meetings are more. likely to be 
attended: by the opposing. minority than by the assenting 
majority, it might be made, to appear that there is a cleavage 
in the ranks of the members; which I am sure does not exist. 
0050. 0 575 5 0e G. W. Partriége, M. Inst. E. E. 
London, S.W. | BE AMETS 
-` November Bre, 19200. 


The Use of Condensers. a 
Could you supply me with a few particulars as to the use 
of condensers in this country for the correction of power 
factor? 'I know that they are used in the States a good deal, 
but they do not seem to have made much headway in Eng- 
land. f should be much obliged if you could give me the 
name of'any power system which uses them. 


Student. 
` November “Bist, 1920. "LL 
[An installation of condensers by. the British Insulated and 


Helsby Cables. Ltd., was described in our issue of November 
7th, 1919; in Mr. E. W. Dorey's articles on The Improve- 


ment of Power Factor.“ The author stated that the com- 
pany's output 'of condensers to September, 1919, was four 
times their whole output for 1918, and 27 times their output 
for 1914.—Eps. Erec. Rv. 2 ; 
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VE i oo. | REVIEWS. 
Electric Mains and Distributing Systems., By J. R. Dick, 
g. Sc., M. E. E., and F. Fernie, A. M. Inst. C. E., A. M. I. E. E. 
; Pp. X 4468 Xvi. London : Benn Bros., Líd., 1919. Price 
_ + 18s. net. SOON ee ee E 
. We gather from -the preface to this second edition of Messrs. 
Diek and Fernie's book that the war was the principal obstacle 
to its earlier issue. Our readers will probably remember that 
we pointed: out when the first edition was published, that a 
second ohe, freed from the errors which marred the first. 
should be issued as soon as possible. ‘The interval enforced 
by the war has afforded ample time for the careful and 


thorough revision, correction, and bringing "up-to-date of the 


work. We are glad to say that this opportunity has heen 
well utilised. de A s ME 
Thiere was never any doubt that the authors of this book 
Were the'possessors, between them, of as great an equipment 
of techiiical abilitv and practical experience as any two men 
who could possibly have been selected to write a book on 
this subject. That was what made it such a pity that the 
first edition was so imperfect, and although Mr. Dick thought 


we were rather too hard on the publishers in our comments, we 
think he will by now have realised that it was because we 
were disappointed that the hopes we had based on the book's 
appearance had not been fulfilled. TEE 
Now that the book has been reprinted with the care that 
its importance warrants,. with misprints and practically all 
errors removed, we unreservedly congratulate both. authors 
and publishers on the publication of a work which must find 
a place.on the most accessible shelf of every engineer worthy 
the name who is interested in distribution. AE 

We think it would add to the usefulness of the book a8 a 
work of reference if the formule were numbered ; and although 
they are correct there are signs omitted on pages 17 (foot) 
and 21. Kirchhoff's name has an h left out on pages 6 
and 7, though it is correctly spelled on p. 101. On p. 9 we 
find “an uniform," and on p. 14 a uniform." We regard 
the latter as correct, but it is at least a case where uniformity 
should be observed. The use of “further ” for '' farther," 
as on p. 25, is 80 common a mistake as almost to have become 
sanctioned by usage. On pages 25 and 26, so far as we can 
see, there is no difference in significance between l and L, 
and it is a little confusing to find them used indiscriminately. 
Not to labour this line of criticism, which is as tiring as it is 
thankless, we would commend to all writers who include 
numerous formule in their works, the propriety of not only 
numbering their formule, as suggested above, for convenience 
of reference, but of preparing a list of symbols, placing them 
in an appendix, and sticking to the same sign for the same 
thing and the same meaning for the same sign. We do not 
like to see kilowatt-hours called ''kelvins," and a capital 
“K” cannot be justified in any event (p. 55). What autho- 
rity do users of the term produce for their practice? Was 
there not once a proposition that ten units should be called 
one kelvin? | 

The layout of an electrical distribution system is a matter 
in which practical experience is the best teacher, but the 
greatest good results from the union of practical experience 
with theoretical knowledge, and the ability to apply the 
faculty of scientific analysis. It is stated at the conclusion 
of the first chapter that the designing is possibly as much 
of an art as a science," and that any network can be com- 
pletely analysed by the application of Ohm's and Kirchhoff's 
laws, but there are no simple rules for constructing a network 
synthetically.” Since the majority of engineers engaged in 
the distribution and supply of electricity are called upon to 
make the best use they can of some existing network, it is 
precisely the faculty of scientific analysis which is most needed, 
in order that the best judgment can be exercised as to whether 
any improvements can be effected. It does seem a little dis- 
appointing, however, after making lengthy calculations about 
the economy. of stepping a distributor, as on p. 21, to be told, 
on turning over the page, that the theoretically possible sav- 
ing is not generally attainable, the practical difficulties being 
too great. LN 

On p. 112 the conclusion is reached that the amount of 
copper used will be a minimum if a constant current density 
is maintained. This must surely be modified in tice, or 
where would be the advantage of using a much higher current 
density in small conductors? The good old rough-and-ready 
rule of one thousand amperes per square inch has been 
abandoned for many years. We are glad to see emphasised 
the necessity of most carefully balancing the two sides of a 
three-wiré network, and agree with the authors that this is 
best carried out by the card system. It is still far too often 
the case that the balancing is done in a haphazard way, with 
ill-kept records which are never consulted. There is no diffi- 
culty whatever in properly totalising the records when a 
separate card is used for each consumer. | x 

It would be well to differentiate in some way between the 
word outer.“ applied to a three-wire system, as on p. 122, 
and the same word applied to the external conductor of 4 
conceniric cable, which is presumably what is meant on 
p. 165. In the first case the “outer” is not earthed, and. 
in the second case it is the outer’’ and that only which 
is earthed. On p. 165 we are once again told of the futility 
of making calculations, and where resonance effects are of 
importance we are advised to use the oscillograph; and a 
“but” is somewhat significantly introduced into the footnote 
to that page: A mathematical study of resonance, but with 
manv practical points of view, is to be found in Mr. M. B. 
Field's paper, Journal I. E. E., June, 1903.“ On p. 173 the ex- 
pression unearthed ” neutral is used. Since the neutral is 
not in this case exhumed, a better word, it seems to us, would 
be "' non-earthed." . | V LE 

We think the question of heavy rushes of current on switch- 
ing-in transformers might have been dealt with when consider- 
ing the allied question. of abnormal pressure rises. It has 
often been stated, even publicly, that such heavy current 
rushes, due in large measure to opposition between the sense 
of the residual magnetism and that of thé current, wave, can 
be prevented by switching in slowly. This, with an oil 
switch, would’ seem at least unreliable; and we wonder what 
experimental evidence could be adduced in support of the 
view that such action would be efficacious. — e o Ue 

We should like some amplification of the statement: made 
on p. 179 that three-phase transformers are costlier than those 
for single phase. The cost of three single-phase transformers 
for a given total output is undoubtedly greater, in all but the 
largest sizes, than that of a 3-phase transformer of the same 
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output; and the question whether a three-phase transformer 
of a given output is or is not more costly than a single-phase 
transformer of the same output depends almost entirely on 
a manufacturer's practice and factory lay-out. 

We are quite sure that neither the I.E.C. nor the B. E. S. A. 
(referred to on pages 194 and 195 as the E. S. C.) speak of 
degrees Fahrenheit in any of their publications, and there is 
no reason why any engineer should do so. It was with some 
surprise, therefore, that we found sundry extracts from these 
standards translated into that scale on the pages mentioned. 

On p. 196 the authors record their opinion that the shape 
of the conductors has little or no effect on the factor of safety 
of the cable at high voltages. We think this point might 
with advantage be developed somewhat, wifh reasons why it 
should be supposed that it had. On, p. 207 it is stated that 
'" every cable maker's composition is secret, and probably 
different." Well, we wonder! On p. 260 we think the authors 
are right in recommending the bonding and earthing of the 
lead as against breaking it at short intervals for the purpose 
of localising corrosion or burning. On p. 250 we read: Vul- 
canised bitumen softens when heated. and the conductor 
tends to become decentralised. ‘This statement is often made 
and nearly as often contradicted.” We should not be inclined 
to attach much, if any, importance to a contradiction of this 
sort. It is very obviously an ex parte statement, and the clue 
is provided by the next sentence: „ We believe the effect 
takes place far more readily with some makes than with 
others." Is it really an objection to the use of iron pipes 
that if a cable fails it is liable to cause a very bad earth and 
interrupt the supply? To our way of thinking, this is pre- 
cisely what should happen. It conduces, among other things, 
to speed of repair, if the supply is completely cut off, and a 
lame supply is as bad as none at all. We are in complete 
agreement with the authors in advocating the employment 
of none but well-paid, thoroughly competent jointers. A bad 


a 


jointer can cost more in the damage he brings about than 


could be saved on his pay in a hundred years. 

The authors recommend that when a cable is to be hauled 
a rope should be attached to the core. We remember a con- 
trivance like a wire stocking, which slipped over the sheathing, 
and the harder it was pulled the tighter it got. This device, 
we believe, was first used by Mr. Fedden. Is it still em- 
ployed? We are glad to see due emphasis laid on the keeping 
of records and the correct allocation of all costs. Great pains 
are taken to get the costs of generation correct, down to the 
third place of decimals, but those relating to distribution are 
seldom so accurately known. ‘There is a useful chapter on 
earthing and earthing devices, and incidentally the Bowden- 
Thompson system, in which metallic shields are introduced 
between the conductors, is not regarded with favour, for 
the reason that, in the authors' opinion, the stress in the 
dielectric is raised by as much as 70 per cent. In any case 
there would seem to be the same objection to the introduction 
of metallic shields as to the use of earth shields in trans- 
formers, to which many take strong exception, because it 
puts the candle too near the gunpowder. We must presume 
that the sentence on p. 361 which reads: Carbon ends 
packed round the earth plate are sometimes used for lightning 
conductors " does not mean what it says. Perhaps carbon 
ends are sometimes buried round the earth plates of lightning 
conductors, but the sentence should be reconstructed. 

We have devoted a good deal of space to the consideration 
of this book. because we think the subject with which it deals 
is one of the most important in the domain of electricity 
supply. The authors give careful and mature attention to 
ita many aspects, and do not hesitate to give their own views, 
based on experience, even where they conflict with opinions 
generally held, and in some cases previously held bv them- 
selves. The book contains information of interest and value 
not onlv to the mains engineer, but to the general manager, 
the station engineer, and all engaged in central station work. 
In addition to these, the manufacturer will find in it things 
which he ought to know, whether he be a maker of cable, 
machinery, transformers, or switchgear. And. in conclusion, 
we are glad to have the opportunity of extending to the book 
the welcome we should have liked to have been able to give 
it on its first appearance. 


U.S.A. Wages Fall.— With immigrants arriving in the 
U.S.A. from Europe at the rate of a million per annum, 
American labour leaders are becoming increasingly anprehen- 
rive at the prospects of widespread unemplovment. It is true 
that thev nroclaim that the high wages established during the 
war period mnst not be reduced, but the fact remains. and it 
is an encouraging one, that wherever necessary curtailments 
of pav have been enforced they have been accepted. Striking 
illustrations of the fact are contained in Press reports which, 
mter alia, state that threatened strikes for increased wades in 
New York have been abandoned. Moreover, from Virginia 
comes the significant news that cotton factory emplovés have 
of their own volition voted for a reduction in wages of 95 per 
cent., and in the textile centres of Pennsylvania and New Eng. 
land wage decreases of from 15 to 95 per cent. have been 
decreed without dispute. In this country prices of varione 
commodities have recently fallen and others show signs of 
following. 


LEGAL. 


Tug British TnoMsoN-HousTON Co., LTD., v. THE CORONA 
LAMP Works, LTD. 


Tue following is an abstract of the judgment of the Master 
of the Rolls in this case upon the plaintiffs’ appeal from the 
judgment of Mr. Justice Sargant, a summary of which 
appeared in our last week's issue :— 

This appeal from Mr. Justice Sargant raises the question 
of the validity of certain letters patent No. 10,918 of 1913 
granted to the plaintiffs for improvements in incandescent 
electric lainps. The lamp protected by the patent is known 
as the half-watt lamp. and has proved in practice to have the 
qualities claimed for it, and there has been a great and in- 
creasing sale of lamps made under the patent. I agree with 
Mr. Justice Sargant that the defences to the action are 
reduced to: (1) Want of invention or subject-matter; (2) 
insufficiency; and (3) non-infringement. I also agree with 
him that little importance is to be attached to the defence of 
non-infringement, and that it was proved by the evidence 
given before him, assuming the validity of the patent. The 
other two defences are, however, of much more importance. 

The general history of the incandescent lamp is stated by 
Mr. Justice Sargant in his judgments, and I do not need to 
repeat it. The result was that in 1913 the tungsten vacuum 
lamp, for all practical purposes, held the field, and attempts 
at improvement had latterly taken the form of attempts to 
obtain a higher and more perfect vacuum. 

There had, however, been attempts to produce gasfilled 
lamps. but the result had been unsatisfactory, because the 
loss of heat and therefore of light by convection or conduction 
exceeded the beneficial effect in preventing deterioration of 
the material by vaporisation. 

The plaintiffs claim that they have overcome these difh- 
culties, and that their discovery renders the introduction of 
gas into a metal filament lamp no longer a retrograde step. 
but an advance in lamp construction, which makes practicable 
a higher temperature, and therefore a greater incandescence 
without prohibitive vaporisation, and without excessive 
shortening of useful life. It seems to me that the essential 
discovery is that the conduction and convection losses can be 
overcome and counteracted by increasing the temperature 
and incandescence without shortening the life of the lamp 
if with a suitable gas and a suitable pressure the filament 
emploved of tungsten or other suitable metal is large in 
diameter or cross-section. I shall have to examine later the 
meaning of the word large.“ It is thus described by Mr. 
Swinburne. an expert witness called by the plaintiffs: '' The 
invention is this: it can be put very shortly, it was found 
that a tungsten lamp could not be run commercially under 
something in the neighbourhood of 1 watt ner candle. the 
reason being that if vou tried to run it at a higher efficiency 
the tungsten went off and blackened the lamp. Langmuir 
realised that if he put the gas in he might stop this vaporisa- 
tion of the filament. hut he also realised what was most 
important, that the ordinarv case of putting a gas in would 
carry away heat bv convection: he realised if this filament 
was thick the lighting power increased directly as the dia- 
meter. but the convection did not increase nearly so fast, 
therefore. if he started, as it were, a race between the two, 
he could succeed nt a certain diameter in getting a higher 
efficiency with a decent light than he could before, because 
bv using a thicker filament the convection did not increase in 
proportion. and so he is enabled to solve the difficultv. Tt 
is not that he is merelv getting a little advantage, it is that 
he has really a tremendous advantage, and this change in 
lamp manufacture is a very fundamental change, and one of 
enormous commercial importance. It is the biggest step in 
lamp making that T know of." The specification points out 
that a large. or as it is sometimes called. a thick filament. 
mav be obtained bv increasing the size of a straight filament 
or by using a smaller filament and coiling it closely so as to 
nroduce something approaching to a cvlinder. It does not. 
however, noint out that in making a small lamp of low candle 
power snch as is suitable for domestic use. it is necessary to 
obtain the henefit of the invention that the filament should 
he coiled. That it is necessarv in such a lamp to coil the 
filament seems to be admitted bv the appellants’ counsel. 

In order to prove their defence of want of subject-matter. 
the defendants referred to a number of earlier patents in 
which it was said that the whole of the subject-matter of the 
patents was to he fonnd. Mr. Justice Sargant examined these 
earlier patents minutelv, and came to the conclusion that the 
disclosures contained in them were not such as to deprive 
the plaintiffs’ patent of subject-matter or inventive merit. 
T agree with his comments upon. and the conclusions he draws 
from. these earlier patents. The new element intradneed as 
to the old knowledge by this discovery is, as Mr. Swinburne 
save. that bv using a filament of large diameter or cross- 
section, whether it be what was called primarily large or 
secondarily large, namelv, a filament in itself thin but having 
the effect of a thick filament bv being closely coiled. the 
advantages of the introduction of gas may be obtained without 
the disadvantages which up to then had accompanied it. The 
appellants’ counsel contended that the discovery and the 
invention extended bevond that of largeness in the filamenta, 
but T am unable to see that this is the case, and Mr. Swin- 
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burne does not seem to claim anything beyond the use of a 
large filament. 

It remained to examine whether Mr. Justice Sargant was 
right in holding that the patent was bad from insutticiency, 
because there was no suflicient definition of largeness to show 
the ambit of the monopoly claimed. The description of the 
filament in the first claim is u filament of tungsten or other 
refractory metal of large diameter or cross-section or of con- 
centrated form," the latter expression referring to the tila- 
ment when closely coiled so us to produce the effect of a 
large cross-section. ‘There seins to have been sume discussion 
at the trial before Mr. Justice Sargant, but before us the 
meaning stated by him in bis Judgment Was uccepted by the 
appellants’ counsel. lt is as follows: ^" In other words, 

"large must not be regarded absolutely in relation to mere 
diameter or thickness, but is limited or modified in relation 
to results, and means sufiiciently ‘ large’ to take advantage 
of the new discovery as to convection and conduction losses 
enunciated at the foot of page 8 of the specification, and 
accordingly to produce such à combination that much higher 
temperature and incandescence way be obtained with a com- 
mercial length of life.” 

As I have said, the real discovery is that by the use of a 
large filament the introduction of gas into the lamp is made 
possible and good results obtained from 1t without the cor- 
responding disadvantage of convection and conduction losses. 
The actual degree of largeness must vary according to a large 
number of varying circumstances in the manufacture of 
different lamps. and it seems to me that the only way in 
which the requisite degree of largeness can be ascer tained is 
by a number of experiments under the special conditions in 
Which a particular lamp is manufactured. Similarly, as 
pointed out by Mr. Justice. Sargant, the only way in which 
a lunp maker can ascertain whether he is infringing the 
patent is by making experiments for the purpose of ascertain- 
ing whether a gasfilled lamp attains such a degree of efficiency 
and such a length of life as to fall within the patent. 

This, in my opinion, is too vague a definition of largeness 
to describe the nature of the invention or limit the ambit 
of the claim, and, therefore, I think the decision of Mr. 
Justice Sargant was right, and the appeal must be dismissed 
with costs. 

The Lords Justices delivered judgment to the same effect. 


— 


AN ELECTRICITY SUPPLY CONTRACT. 
APPLICATION TO ANNUL. 


THE NortH METROPOLITAN ELECTRIC Power SUPPLY Co., of 
Broadway House, Westminster, were the applicants to Mr. 
Justice P. O. Lawrence, in the Chancery Division, on Thurs- 
day, upon an adjourned summons, for an order suspending 
or annulling four agreements made for the supply by them 
of electrical energy to the Corporation of Stoke Newington, 
or by consent amending them, on the ground that owing to 
the alteration of trade conditions occasioned by the war the 
contract could not be enforced without serious loss to the 
plaintiffs. 

Mr. Tyldesley Jones, K.C., and Mr. Craig Henderson ap- 
peared for the plaintiffs; and Mr. C. E. E. Jenkins, K.C., and 
Mr. Merlin for the defendant Corporation. 

Mr. JENKINS said he imagined that it was not a case for 
suspension, but for annulment, otherwise the people of Stoke 
Newington would have to go in darkness. 

Mr. Jones said that would not be possible because even if 
his Lordship should decide in his favour it was obvious that 
a reasonable tune would have to be allowed in order that the 
defendants might make arrangements to get their electricity 
elsewhere. The plaintifs wanted the contract cancelled be- 
cause they were making a very heavy loss on it. The main 
cause of the increase in the cost of production was the rise 
in the price of coal and labour, due to conditions arising out 
of the war; and this entailed serious hardship on the plain- 
tiffs. They were under a statutory obligation to supply the 
defendants with energy even if the agreements were torn up. 
Under their Act they were bound to give every authorised 
distributor in their area a supply, and in certuin cases the 
maximum prices were specified in the Act, but where the 
distributors did not take the whole of their supply from the 
plaintiffs then it was a matter for arbitration. 

Mr. JENKINS said the plaintiffs had to make out not only 
. that there had been an alteration in trade conditions occa- 
sioned by the war, but that they were suffering serious hard- 
slup within the meaning of the special Acts.of Parliament. 

An affidavit had been sworn by Mr. E. T. Ruthven-Murray, 
general manager and chief engineer to the plaintiff. company, 
in which he said that the increased cost of producing electrical 
energy was chiefly due to the increased cost of coal, and in 
a minor degree to the increased cost of labour. Even if they 
obtained anv benefit from the order recently made for the 
reduction of 10s. per ton in the cost of coal used in the pro- 
duction of electrical energy for domestic and household. pur- 
poses, that benefit must be passed on to. the defendants. 
Since that order was made the price of coal had again risen 
owing to the inerease in the cost of railway and coastwise 
freights, and the plaintiffs would be compelled by order of 
the Controller of Coal Mines to use inferior grades of coal 
and slack which were uneconomical and unsuitable for use 
in the mechanical stokers of the plaintiffs’ boilers. In con- 


sequence of all this, the plaintiffs were making a heavy loss 
on the contract. In February last year they otlered to amend 
the agreement by the insertion of a coal clause," providing 
for an increase in the price of energy in proportion to e 
increase in the price of coal, but they had never been able 
io obtain a reply from the defendants. 

The affidavit was read by Mr. Tyldesley Jones when the 
hearing was resumed on Friday, when he said that a sum- 
inary statement contained in it showed that costs were falling 
down to the time when the war began, with increasing profits, 
while since then costs had been gradually rising. 

His LonbsuiP: There is no hope of a reduction in the cost 
of coal and freight? 

Mr. JoNEs said unfortunately it could not be seen at present, 
but the plaintiffs agreed that such a thing might happep 
sume day, and that was one of the reasons why they sug- 
vested the insertion of a coal clause in the contract. 
He put in a table which, he said, had been published in the 
ELECTRICAL. Revirw, showing the comparative charges by dis- 
tributors and power compames for light and power from 
1914. In that connection he said that, according to his 
instructions, Stoke Newington was the only local authority 
that had not raised its charges. 

Mr. JENKINS read an affidavit by Mr. Colin Stuart Hann, 
electrical engineer to the Borough of Stoke Newington, in 
reply to that of Mr. Murray. He suid that in his opinion 
the annulment of the contract would deprive the defendants 
of the benefit of the competition which resulted in the agree- 
ments. The plaintiff. company was a wealthy corporation, 
supplying a great number of large customers, amongst others 
the Middlesex ‘Tramways. In that connection they had to 
maintain a surplus of energy, and the amount they supplied 
to the defendants was so small that it might be regarded as 
being supplied out of that surplus or waste product, and 
that was why they had been able to supply the defendants 
with energy at below cost price. With regard to the offer, 
he said the plaintiffs broke off negotiations. 

Mr. JONES said there was no such thing as waste product 
in relation to the supply of electricity. 

The affidavit then dealt with figures concerning cost of 
production, and concluded by stating that in the opinion of 
Mr. Hann, the increase of cost caused by the deduction of 
the amount of energy supplied to the defendants from the 
total amount of energy produced by the plaintiffs should be 
almost inappreciable. ; 

Mr. JENKINS read further evidence dealing witb the coal 
position, and said that it was common ground that the rise 
in the price of coal at first was due to the war, but it was 
open to question whether the later rises were not due to the 
peace. 

At the adjournment, Mr. Jones said that the offer to the 
defendants with regard to the coal clause was still open, but 
there must be a time-limit to it. Ile could not fight with 
his hands tied. 

Mr. JEN&RINS said he wa. not pressing the other side to keep 
the offer open, and he was not going to say that he accepted 
or refused it. 

Mr. Jones said it remained open until the nost time the 
case was heard, and he would not withdraw it before. 

Mr JENKINS then said that the defendants preferred to take 
a decision of the Court. 

The summons was thereupon adjourned to a day to be Axed: 


—— 


A MISUNDERSTANDING. 


AT Blackburn County Court, on Monday, Thomas Speak, 
electrical engineer, claimed from Thomas W. Foster, engineer, 
of Montague Street, £13 10s. for work done. Defendant paid 
£8 10s. into Court. It was stated that plaintiff agreed to 
install a 2-u.r. motor engine for £5 10s., and a 6-H.P. motor 
for 45. Defendant said the £5 1455 was to cover both jobs. 

His Honour gave a verdict for £12, and said there had been 
an honest misunderstanding between the parties. 


MaLiCioUs DAMAGE. 


AT Holmfirth, last week, Hirst Taylor and Harry Heeley were 
each fined £5 and 35s. costs, for maliciously damaging an 
electric light globe in a Great Central corridor train travelling 
between Penistone and Brockholes. Each dared the other 
to kick the globe down, and eventually Heeley did so. 


OBTAINING ELECTRICAL GOODS By FALSE PRETENCES. 


AT the Central Criminal Court, on Tuesday, last week, 
Edward Adames, 47, described as an electrician, pleaded 
guilty of obtaining quantities of electrical goods by false 
pretences from the Edison Swan Electrical Co., Ltd., and 
the Sun Electrical Co., Ltd. Mr. Fortune, who prosecuted, 
stated that last May the prisoner went to the premises of 
the Edison Swan Electrical Co., Ltd., and ordered a quantity 
of electric lamps. He promised to pay the next day, and 
in order to obtain. the goods handed over a trade card con- 
taming the mune “ Edward Adames & Son, electrical con- 
tractors, 12, Savoy Rise, Savoy Street, Strand.” On the, 
strength of this statement he got possession of the goods, 
but it subsequently turned out that no business of any sort 
was carried on by him at the address given. Two days later 
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he again called at the prosentit, and obtained further goods 
kor which he. gave a cheque, which was, dishonoured on pre- 
sentation. In September he obtained goods in a similar 
manner from the Sun Electrical Co., Ltd. A police officer 
stated that the accused had been an electrical engineer for 
many years, and he appeared to have obtained. orders from 
various, householders for electrical work, receiving money on 
ccount, but did not carry out the work. By means of a 
worthless cheque he had also obtained electrical goods from 
the British Thomson-Houston Co. . 

e RECORDER sentenced the accused to 12 months’ imprison- 
ment with hard labour. | 


RESEARCH GRANT PROTEST. 


As has been previously mentioned in the ELEOTRiCAL REVIEW, 
on August 5th last the shareholders in Messrs. Brunner, Mond 
and Co. agreed to a resolution authorising the directors to 
distribute the sum of £100,000 from the investment surplus 
reserve account among selected universities or other scientific 
institutions for the furtherance of scientific education and 
research. As a consequence of this resolution, Mr. Evans, 
& shareholder in the company. who at the meeting voted 
against the resolution, applied to the High Court for an in- 
junction to restrain the company from disbursing the 
amount agreed upon. Ko | 

Before Mr. Justice Eve, Mr. Crayton, K. C., for the plaintiff, 
submitted that the résolution was ultra vires of the company, 
and therefore could be objected to by one shareholder. The 
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main object of the company, as set out in ihe mamas um 
of association, was to acquire the business of Brunner, Mond 
and Co., chemical manufacturers, but it was also stated that 
the company took power to undertake any business incidental 
and conducive to the carrying out of the main object. Mr. 
Justice Eve observed that the case seemed to resolve itself into 
a decision as to whether the disputed sum was to be devoted 


h * 


-to an object incidental and conducive to the main object, and 


Mr. Mauauam, K.C., for the defendants, said that was his 
clients’ case. Mr. Clayton maintained that a limit had to be 
set to the disposal of money in this way, and the object 
should. be.conducive in a specific and not in a general manner. 
In his judgment, Mr. Justice Eve said that it was urged en 
behalf of. the plaintiff that the terms of the resolution were 
too vague, but he (his Lordship) could not agree. He felt 
some difficulty, however, in the definition of the furtherance 
of scientific. education and: research, but could not disregard 
the evidence of the directors who were specialists in the busi- 
ness. The directors said that the grant would tend to train 
men whose services would eventually be advantageous to the 
company, and that seemed to his Lordship to dispose of the 
criticism that it was too general and not confined to a special 
branch of science. The evidence showed that the company 
had experienced difficulty in obtaining the right class of men, 
and the provision of this fund would enable an efficient, body 
of men to be brought into existence by whose services the 
company would benefit. In the circumstances, his Lordship 
considered that he ought not to interfere by injunction, and 
he would therefore make no order. x d 


. (Continued from p. 667.) 


Messrs. BRECKNELL, Munro & ROGERS, LTD.—4A representa- 
tive collection of electric traction and haulage gear is to be found 
on thia stand. The exhibits include the Brecknell electric signal 
for suburban lines and light railways. The whole of thie 


apparatus, with the exception of the lamp boxes, is placed on the 
overhead line. A mechanical “ off " contact is fitted, which renders 
sticking of parts, owing to the coils becoming heated, impossible. 
A new type of pantograph current collector (fig. 9), in siz»s of from 
10 to 500 amperes, is shown. This collector is made with either one or 


FIG. 9.—PANTOGRAPH CURRENT COLLECTOR, 


two collector bows in aluminium or copper. The largest size will 
rise to wires fixed 74 ft. above the roof of the vehicle on which it 
is mounted. Other exhibits are double-pole collectors, three-phase 
pantograph collectors, slip-ring collectors, trolley heads of various 
types and si a. collector shoes, trolley wire ears, hangers, insula; 
tora, switchgear, moulded mica and rubber insulation, c. 


L] 
` 


Messrs. TELFORD, GRIER & McKay.—This exhibit consists of 
Morse lamps and semaphores, an Electolite " lighting set, a ship- 
yard electric winch, and ships’ electrical installations. A ''W.G.' 
tell-tale forms a feature of the display. This is connected up to 
five lights representing the navigation lights of a vessel. Small 
indicating lamps show whether the navigation lights are on or 
"off," Should any of the lamps fail, a solenoid drops and closes a 
warning-bell circuit. 


Messrs. KELVIN, BOTTOMLEY X BAIRD, LTD.—Àmong many 
other instruments, this firm shows examples of its ‘‘ Pneumer- 
cator" tank gauge which, in addition to indicating the liquid 
head, can be calibrated to give a direct reading of the corresponding 
weight or volume. An electric annunciator may be fitted to the 
instrument to indicate predetermined mean, maximum, minimum 
or other levels. The mercury in the device mékes and breaks its 
own connections at the determined point, thereby operating an 
indicating hand on the annunciator and ringing an alarm bell. To 
accompliah this, the only wiring necessary is between the mercury 
columns and the annunciator. Diaphragms and floats are entirely 
obviated. The " Denny-Edgecombe torsionmeter (fig. 10) is a 
notable feature of the stand. This device is actuated by the 
angular twist of a known length of the shaft transmitting the 
power to be measured. Two members of the toraionmeter are 
rigidly attached to the shaft at a specified distance apart, and the 


Fig. 10.—DENNY-EDGECOMBE TORSION METER. 


relative angular movement is transmitted through a step-up system 
of balanced levers to a contactor-arm moving over a specially. 
constructed rheostat carried by and rotating with the shaft. The 
current in a local circuit, including a differentially-wound indicator, 
is controlled by the position of the rheostat contaotor-arm and the 
indicator ja galibrated to read directly the H.P. transmitted at a 
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known speed of revolution, or alternatively, the torsion in the 
shaft, as may be desired. The contactor arm rubs on the resistance 
ribbon only while a reading is being taken, i.e., so long as a push- 
button is depressed. Other features of the exhibit are draught 
indidators. sextants, barometers, &. $ T 


‘Messrs. HOLOPRHANE, LTD.—One of the brightest spots in 
the Exhibition is this company’s stand, displaying examples of 
scientific lighting. On the front of the stand are three pairs of 
lamps exemplifying extensive, intensive, and focusing lighting 
systems, together with curves showing the distribution of the rays. 
Indugtrial-type lanterns are shown, as well as atreet-lighting 
lanterns fit | 
glare” motor-car head light is contrasted with the usual design. 
Asymmetrical fittings with a reflecting back and diffusing front, 
angle reflectors for shop-window lighting, and. reflector-refractors 
for offloes, are included among the exhibits. A tastefully coloured 
bowl giving pleasing results — the Deoolite "—is also on view. A 
oollection of photographs shows the resulta obtained from lighting 
ayatems installed by the firm. ! | | 


. Messrs. W. MoGrocn & Co., LTD , have an extensive display of 


switchgear and fittings for shipa' electrical installations. On the 


stand is a marble switchboard built to comply with the latest 
Lloyd's rules, and fitted with quick-break knife switches and Home 
Office type fuses. ^'Klidos" switch and fure-boxes, water-tight 
bulkheads and glande are also exhibited. In the centre of the 


stand is a complete full-sized model of an electrically-fitted state- | 


room ‘with évery modern spplianoe to hand. The bulk of the 
material exhibited is made in Birmingham. 


MgssRS. SIMPLEX CONDUITS, LTD. show an extensive and 
attractive display of domestic electrical devices of all kinds, 
induding ‘‘ Plexsim " fires, kettles, irons, eleetrio light fittings, &e. 
The welrknown conduit is not given much space, bub a new type 
of. ironclad distribution board fitted with apecial fuse units so 
mounted as to make wiring easy, and to facilitate inspection, is 
shown. This is accomplished by hinging the interior on pins, 
enabling the whole to be lifted out at either end, Another feature 
of these Diaduct boxes is the method of entry provided for the 
cables. The sides of the boxes are slotted out and removab'e 
troughs, drilled as required, may be easily fitted. This feature is 
valuable when alteration of drilling is required when the box has 
been fitted in position. The boxes are made in sizes of from two 
to twelve ways of 15 amperes per way. ; | 


Messrs, Dent & Co. & JonNsoN, LTD.—This firm, which is 
associated with the installers ok Big Ben," exhibits a wide 
telegtion of navigational instruments, including ships’ compasses, 
pinnacles, Ko. '" Johnson's Patent loud speaking telephones for 
communication between various xi on board ship are shown. 
These are very efficient instruments, absolutely water-tight and 
unchanged by varying climatic conditions. All working parts are 
totally enclosed. A special type of ball is fitted, which is also 
suitable for mine signalling. | | 


THe MonGAN ORUOCTBLE Co., LTp.—This firm displays 
number of carbon brushes for dynamos and motors, magneto 
carbons, carbon switch contacts, telephone electrodes, diaphragms, 
&o., welding carbons and ca bon powder resistances, 


THE HARLAND ENGINEERING Co, LTD., and the Britis 


ELucralo PLANT Co., Lro.—A comprehensive display of electrical 


gear, &o,is to be found on this stand. A epeciality is mill motore, 
both A. O. and D.C., aud a 160-H.P. paper-mill motor ia one of the 
largest machines in .the exhibit. Internally ventilated by an 
enclosed fan, this is a good machine for satisfactory performance 
in wet and dirty situations. The Harland patent speed interlock 
is shown, which possesses the advantages of obviating. heavy belts, 
cones, &., permitting rapid changes of speed, and abolishing 
heavy, light-obstruoting driving mechanism. The action of this 
apparatus is best illustrated by the diagram, fig. 11, and may 
be briefly ; described. as follows: — A shaft A runs through the 
entire length of the paper machine, and is driven by a small 
motor. This master shaft drives, by means of bevel gears B, a 
apüt'sháft c. There ars as many bevels and shafts, &o, as there are 
individual motors driving different sections of the paper machine— 
that is to say, if 10 motors are used to drive the paper machine, 
there wétld de IO units of gear. Bach spur shaft 0 is coupled to a 
differential gear D, the other end of the differential is coupled to 
shaft E, upon which is mounted a small cone pulley H, which 
is. del ven by a similar cone palley H mounted on the shsft of the 
mafa sectional motor driven by belt L. The two pulleys X repre- 
sent guide pulleys for the belt L; these pulleys are in practice 
mounted as near as possible to the pulleys H, ensuring that, when 
onos set, tle belt L will not wander over the face of H. If the 
shafts C and E, coupled up to and supporting the differential D, 
are running at different speeds, the case of the differential D 
enclosing the gear must revolve. This feature of the differential 
has been made use of. The differential D is surrounded by a 
station shunt regulator M, with a moving arm G mounted on 
shaft x. ‘The shunt regulator M controls the speed of motor F, and is 
in circuit with it. If the case of the differential D revolves, and 
with it the shunt regulator arm d, immediately the speed of 
motor F is altered, and synchronism is effected automatically 
between spurs 0 and E, and the switch arm G remains on one con- 
teot of the ahunt regalator until any further factors operate to 
change either the speed of the master motor or sectional motor 7; 
the arm G will then simply move alightly and will remain on that 
contact of the shunt regulator as will give the same speeds to 
spurs C. and E. The pulleys are used to give different drafta 
between the varidus s2ctions of the paper machine—15/20 per cent. 
speed change is generally provided for; o in the sketch shows a 


with band and bowl refractors. A special anti- 


a screw sbaft which goes to the op:rating side of the paper 
maohind on the other side of the wall. By turning this shaft a 
few revolutions the operator can change the draft between sections 
within the limits of the cone pulleys—that is, sbout 15/20 per 
cent. The belt L has no power to transmit except that; required 
to overcome ball-bearing friction. The belt is made relatively 
heavy so as to ensure slipleas drive, and this has been shown to: be; 
obtained in practice. The speed of the whole paper machine is. 
changed by altering the speed of shaft a. Immediately this js 
done, all the shafts E for a moment run out of harmony with the. 
mastershaft ; asa result, all thedifferential gear cases move the shunt 
regulator arms G to such a position on the shunt regulators. 
as will give individual harmony with the master shaft; oom-. 
plete reat and synchronism is then attained, and. the whole., 


1 


4 


. Fia. 11.—THE HARLAND PATENT SPEED. INTERLOCK.. 


machine runs as if mechanically interlocked at the same draft. 


- No more relative movement can then take plage than would be 


possible if the different sections of the paper machine were 
coupled together by gears, This arrangement gives, in addition to 
the interlock, the greatest flexibility and ease of operation. 

A ‘Crescent coal outter is exhibited. This machine has its 
gears entirely enclosed in str ny cast-steel boxes. Lubrication, an 
important item in. this class o! machine, is.effected by a plunger 
pump fitted in the bottom of the gear box. The coal.cutter ig in 
parte.pasily assembled in the mine and giving great rigidity, A 
mine distribution fuse box, gate-end boxes, switchgear, &., are 
shown. In addition to these, there are pumps for water and 
tailings from metalliferous mines. "tu 1 hit Ge cas 


TRE MARCONI INTERNATIONAL MARINE CoMMUNICATION, CQ. 
LTD.—-This stand includes a replica of the wireless telegraph 
cabin of a modern ship, in which is ‘fitted a main-spark set rated 
at 14 KW., a main continuous-wave set of thé same nominal power, 
and a smaller 1}-Kw. set. The transmission side of the firat set 
works over a guaranteed range of 400 miles. The reoeiver is of 
the "31-A " type, in cirouit with a new heterodyne receiver 
embodying a four-electrode valve. For shorter ranges the ampli- 
fying panel of a D. F. set is used for reception purposes. The C. w. 
panel may be used for a range of 1,C00 miles, but is capable of a 
much wider application. The range of the emergency set is from 
80 to 100 miles. The most important features of the apparatus 
are the small amount of space which it occupies, thé fact that a 
silence cabin is unnecessary, and that the sets are practically fool-* 
proof, being so simple in operation, : B 


Messrs. W. Brown & Co.—This Glasgow firm shows a wide range 
of electrical fittings and plant of many desoriptions. The exhibit 
includes cables, rubber and bitumen insulated and lead-covered, and 
armoured ; storage cells in glass, and ebonite cases by FULLER'S ' 
UNITED ELECTRIC Works, LTD., as well as arc lamp carbons, &c., 
by the same firm. The products of the MIDLAND ELEOTRIOC 
MANUFACTURING Co., LTD., shawn, include ironclad switches, two 
and three-pole, up to 200 amperes and 600 volts, fuses and distri- 
bution boxes. Motors manufactured by MEssas. HORACE GREEN 
AND Co. are shown. These are D.C, motors of the énblosed venti- 
lated type up to 100 B H.P., and A. C. motors up to 200 B. H. p., 
and for all frequencies, squirrel-cage, made and fitted with 
solid welded rotor end rings, ball and roller bearings. Other firms 
represented on this stand aré WATERTIGHT Frrrixds, LTD. (cast- 
iron, brass and sheet metal fittings for lighting, &c., and special 
bulkhead fittings); NEW BRTTIsH ELECTRIC BUuPPLY Oo., LTD. 
(D.C. and A. O. totally-enclosed, continuously-rated, low-tempera- 
ture motors); and Mxzsns, S. G. Leaca & Co. (table, desk, and 
bracket fans, motor-driven sirens, A.C. or D.C., propeller fans, and 
small motors for polishing and buffing). A A P | 


MESSRS. VICKERS, LTD.—A large space has been taken up by this 
firm, which shows brosching machines, hox-making machinery, 
railway materials, sewing machines, miniature rifles, hydraulio 
valves, and an electrically-driven Williams-Janney. hydrauljs 
winding engine, ko. Associated with Vickers, Ltd., are the Iooo 
RUBBER AND WATERPROOFING Oo. MICHELL BBARINGS, L., 
WHITE, JACOBY & Co. (portable electric drills, magnetic adhesion 
electrical drills, and armatures ard components), T. COOKE AND . 
Sons, LTD. (surveying instruments, and instrument-making 


machine tools), VICKERS PETTERS, LTD. (eleotrio lighting sets, oil 


engines and winches), and MEESRS. S. F. SAUNDERS, LTD,- 
(To be concluded} ^ ` 
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BUSINESS NOTES. 


Bankruptcy — Proceedings.—J. J. Symons (Zodiac 
Peerless Electric Lamp Co.), 25, Denmark Street, Charing Uross 
Road, W.C.—The public examination was held on November 16th, 
before Mr. Registrar Mellor, at the London Bankruptcy Court, of 
this debtor. The accounts showed liabilities £2,200 9s. 2d., against 
assets valued at £216 2s. 8d. The debtor stated that he joined his 
father in partnership, and they commenced the above business in 
October, 1918, with a capital of £200. The partnership was 
dissolved in November, 1919, when witness gave his father a 
promissory note for £200 in respect of money the latter had 
advanced to the business. He subsequently continued it alone, 
but under the same style until last August. After the diasolution 
he also made lamp shades, and dealt in silk, The premises were 
burgled in July last, and about £250 or £300 worth of silk was 
stolen, to which loss, combined with a fall in the price of silk and 
loss in trading, he attributed his failure. The examination was 
concluded. 


I. J. Hopsox & B. H. NEWMAN (Hodson & Newman), electrical 
engineers, 85, Queen Street. Exeter. Last day for proofs, Deoem- 
ber 14th. Trustee, Mr. 4. H. Ward, 9, Bedford Circus, Exeter. 

O. CARB, electrical engineer, Oak Works, Headingley, Leeds. 
Last day for proofs, December 8th. Truetee, Mr. H. Clifford, 
official receiver, 24, Bond Street, Leeds. 


Company Liquidation.— EASTERN ENGINEERING AND 
SUPPLY Co., LTD, 351, High Street, Stratford.—A meeting of 
creditors of the above was held recently at St. Margaret's House, E C. 
According to the statement of affairs presented by the liquidator, 
Mr. A. Hartley, the liabilities amounted to £1,120. The assets 
were estimated to realise £138, leas £69 for preferential claims, 
leaving net assets of £69 9s, 9d., or a deficiency of £1,050. The 
assets consisted of stock-in-trade expected to produce £4 ; fixtures 
and fittings, £10; good book debts, £114 ; and doubtful and bad 
debts, £203, estimated to produce £10. It was stated that the 
Sheriff recently levied execution on behalf of certain creditors, 
and sold practically the whole stock-in-trade. The stock was 
estimated at that time to be worth £300, but it only realised just 
a little over £130. The company had a little work still in hand, 
which was not yet completed, while the tenancy agreement was 

to be worth something, and the liquidator stated he hoped 
to receive £25 for it. Dissatisfaction was expressed at the 
situation disclosed, and the creditors decided to confirm the 
voluntary liquidation of the cumpany with the liquidator appointed 
by the shareholders. | 


Dissolntions of Partmership.—SAUNDERS, GARNER 
AND MOTHERSDILL, electrical motor and mechanical engineers, 
249, Regent Street, Salford.— Messrs. A. Saunders, F. Garner, and 
F. Mothersdill have dissolved partnership. Debts will be attended 
to by Mr. F. Garner and Mr. F. Mothersdill, who will continue the 
business. 

ALMER, WHITE & Co., general and electrical engineers, Shard 
Mews, Hill Street, Peckham, S.E.—Mr. H. Thompeon, Mr. A. Ducat, 
and Mr. C. A. White have dissolved partnership. Mr. H. Thompson 
and Mr. A. Ducat will attend to debta and continue the business 
under the style of Ducat & Thompson. 


Trade Anoonacements.—Tue NORTHERN ELECTRICAL 
SUPPLIES Co., of 23, Bank Street, Bradford, wish to notify the 
3 trade that they have no connection whatever with an y 

of contractors in Bradford trading under a similar name. 

ANGLO-OVERSEAS ENGINEERS AND MERCHANTS, LTD. have 
removed from Hastings House," 10, Norfolk Street, Strand, W. C. 2. 

MIRRLEES, BICKERTON & Day, LTD.—We are in formed that on 
and after November 22nd, 1920, the London office will be Mirrlees 
House, 7, Grosvenor Gardens, Westminster, N.W. 1. Telephone 
number: Victoria 9123. Telegraphic address : Crudoil, Sowest, 
London. 


Catalogues and Lists. — THE British THOMSON- 
HovusToN Co., LTD., Mazda Houee, 77, Upper Thames Street, E.C. 4. 
— Two folders illustrated in colour and by photographie repro- 
ductions. One deals with bowl fittings for semi-indirect lighting 
and the other with Mazda” electric lamp bulbs for motor-car, &o., 
lighting ; both folders are fully priced. 

THE NEWMAN ELECTRICAL Co., 64, Newman Street, W. 1.—A 
net trade price-list (12 pp.) of electrical accessories and general 
wiring supplies, including bells, cut-outs, batteries, switches, &c. 

JULIUS SAX & Co., LTD., 244, High Street, New Oxford Street, 
W.C. 2.—A priced and illustrated catalogue of opal glass, Holo- 
phane" glass and alabaster bowl reflectors and fittinga, and also 
wall plugs, lampholders, “ candle fittings and interlocking switch 
plugs, 

STERLING TELEPHONE AND ELECTRIC Co., LTD., Telephone 
House, 210-212, Tottenham Court Road, W.1.—Publication 281, 
an illustrated price-list of telephones with throat micropnone trans- 
mitters and accessories. 

HU pSON's ELECTRICAL ENGINEERING Co., LTD., 7 and 8, Pru- 
dential Buildings, Leeds. A blotter bearing a picture of a motor 
and advertising two and three-phase squirrel-cage and slip-ring 
types. 

THE Epison Swan ELECTRIC Co., LTD., Ponders End, Middle- 
sex.—An illustrated and priced leaflet dealing with the " Ediswan " 
electric fire. 

Economic ELECTRIC, LTD., 10, Fitzroy Square, W. 1. —A catalogue 


(20 pp.) of wireless apparatus. Very fully priced and illustrated, - 
with index of listed. articles Also includes a list of published 
works on wireless telegraphy and telephony. 

THOMAS BROADBENT & Sons, LTD., Central Ironworks, Hudders- 
Held.—An illustrated and detailed catalogue (30 pp.) of A.C. and 
D C. electric hydro-extractors, motore, and switchgear. 


Book Notice. — “ Telegraphy." By T. E. Herbert. 
Fourth Edition, with Addendum. Pp. xx + 1,020; 640 illus- 
trations, London: Sir I. Pitman & Sons, Ltd. Price 18s. net. 


The Electric Propulsion of Ships.—We are informed 
that an application for a British patent (No. 133,301), which has 
been lodged by Messrs. Brown, Boveri & Co., Ltd., will be opposed 
by Capt. W. P. Durtnall, on the ground that the use of a self- 
starting synchronous polyphase motor for driving the propeller 
shafts of ships has been covered in previous lay-outs for his 
' Paragon " system. 


Municipal Representatives on an Industrial Council.— 
The Hampstead Borough Council has passed resolutions stating 
that while in sympathy with the principles of the Whitley Councils, 
it considers that the present constitution of the Metropolitan 
District Council of the J.I.O. for Local Authorities’ Non-Trading 
Services (Manual Workers) is not such as will guarantee impartial 
consideration of questions relating to wages. This is said to be 
due to the fact that a number of representatives of Borough 
Councils sitting on the body are Labour members of those Councils. 
The resolutions call for the appointment of an independent body 
as a tribunal of first reference, The Battersea Borough Council is 
replying that while it agrees that it is inadvisable for municipal : 
authorities to be represented by Trade Union officials, it resents the 
implied suggestion that Labour members of Borough Councils are 
unlikely to give impartial consideration to the wage questions 
brought before the Metropolitan District Council. 


Lead Report.—In their report dated November 20th, 
Messrs. JAMES FORSTER & OO. say :—Closing prices yesterday 
were £32 10s. for November, and £31 15s. for February, a 
reduction on the week of 40s. and 35s. per ton respectively. The 
bottom values of £32 for November, and £31 153. for February 
were done on Wednesday. Business has been extraordinarily active, 
the turnover being over 7.000 tons, the selling most aggreasive, - 
and the loss on eash of the first three days of the week 20s. to 30s. 
per ton. Thursday—the most active day, when 2.500 tons changed 
hands—showed an advance of 15s. per ton for all positions, but 
yesterday the market again eased off about 5s, per ton. On 
Monday, outside the market, nearly 1,000 tons were sold for prompt 
shipment, much of it at £36 5s. and £36 104. f. o. b. Consumers 
have bought largely, chiefly for early deliv: ry, but also for nc xt 
year. The Broken Hill Associated Smelters expect to commence 
shipping in February; the production expected is 7,000 tons per 
month, of which 4,500-5,000 will be available for export. 

Messrs. G. Cawson & Co. say that the unexpected supply of 
prompt lead from France encouraged sales of considerable quantities 
of forward lead at low prices, Consumers in some instances have 
taken advantage of these forward sales to cover their future 
requirements. The outlook still points to an unsettled market. 
Should speculators, however, oease their operations of selling 
forward lead, we should look for aome recovery, 


Copper and Lead Prices,—Messas. F. Smita & Co. 
report November 23rd.—Copper (electrolytic) bars - £95, £7. 
decrease; ditto sheets, no change; ditto wire rode, £111, £7: 
decrease ; ditto H. C. wire 18. 2d, 1d. decrease. 

MESSRS. JAMES & SHAKESPEARE report November 24th, copper 
bars (best selected), sheets and rods, £143, £6 decrease ; English 
pig lead £30, £3 reduction on last week’s quotation. 


The "Paragonisation of T:amways.—Referring to the 
serious financial situation of the Briush tramway industry, 
Captain W. P. Durtnall suggests that a solution to the problem :8 
to be found in the general application of the Paragon thermo- 
electrification system. The tramcars under this system would in . 
most cases carry their own propulsive energy in the form of 
the new super-Diesel "Paragon" internal-combustion engine, 
using heavy fuel oil, or residue from gas works. This engine 
drives a small generator mounted under the car, and the same 
overhead lines, or slot system of conductors, may be utilised {o 
allow an electrical exchange of energy automatically to take place 
between the various cars, whether they be starting or climbing 
grades or regenerating and running down grades, &c. The energy 
at present supplied from central power stations wil! no longer be 
required, and this release will in many cases be welcome, as the 
energy now used for tramoars can, of course, be used for lighting 
and stationary power purposes, &c. It is very doubtful, he says, 
if the overall thermal efficiency with the present system is more than 
5 to 6 per cent., but with this new system it can be raised to at least 
25 per cent, and with the credit due to regeneration it will 
possibly rise to 32 per cent; in that case a very great reduction 
in the fuel consumption per cat- mile will result. Thesame car-sheda 
would, of course, be required, and also the repair plant, but no 
power station wou!d be wanted. 


Inquiries,—Makers of the “ Emeralite " electric table 
lamp fitting, of armature coil pullers and winders, and of brass 
rings and chains for bowl fittings, are asked for, 
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B.T.H. Smoking Concert.— On the evening of the 19th 
inst., the Willesden drawing office staff of the British Thom- 
son-Houston Co., together with many members of the en- 
gineers, general, and works staff, laid aside all their business 
troubles and worries and spent a most enjoyable social even- 
ing. Prior to the concert, and promptly to time—in accord- 
ance with B.T.H. punctuality—84 members made a pre- 
arranged attack on the staff canteen, and did justice to a 
palatable tea, which was provided by the company. 

Before the commenceinent of the concert the chairman 
and Mr. E. J. Blackaby gave the toasts: " The King and 
" Our Fallen Heroes," respectively. 

The works manager, Capt. C. R. Acklom, R.N., C.B., 
C. B. E., in response to the toast of The Company and the 
Manager,” most suitably given by Mr. H. C. Heath, expressed 
his thanks for the reception and for coupling his name with 
The Company." After expressing his pleasure at being 
present, he remarked upon the great activity of the electrical 
industry throughout the United Kingdom, and upon the high 
pressure under which the Willesden works was working. 

The toast of The Visitors was cordially given by. the 
chairman, and responded to by Messrs. T. 

Superintendent) and J. H. Castell (late of the B.T.H.). 

Much credit is due to Mr. Leggett (works staff) for the 
brief and concise manner in which he toasted '' The Artistes, 
Committee, and the well-known caricaturist, Mr. H. Secre- 
tan." Messrs. B. Townsend and P. H. Rolfe responded on 
behalf of the artistes and the committee respectively. 

During the evening three prizes were given for the winning 
number from the numbered programmes, drawn from 
a hat by the, Lancashire comedian, Mr. J. Wilson. They were 
won, in order, by Messrs. R. D. Patrick, W. G. Blackwell, 
and F. B. J. Skudder. ' 

A hearty vote of thanks was accorded to the chairman on 
the proposition of Mr. F. Tuck. Mr. T. Hands responded, 
regretting that the refreshments, although they appeared to 
be in sufficient quantity at the start, did not hold out. He 
said that they were most fortunate in having the services of 
such accomplished pianists as Messrs. R. Snewing and S. C. 
Witcombe. The talent was so good that it seems rather 
invidious to particularise, but mention may be made of the 

. artistes Messrs. J. Wilson, A. Nicholls, B. Townsend, and 
H. Moody. The evening closed with '' Auld Lang Syne ” and 
the National Anthem. 


Engineering Wages.—New overtime and night shift 
conditions have been accepted by the Amalgamated Engineer- 
ing Union, after a ballot of the members. These establish 
for the first time in the history of the industry, in federated 
shops, uniform conditions for overtime and night shifts, and 
thus abolish the many anomalies that at present exist in 
different parts of the country. ‘The agreement will take 
effect on and from the fourth full pay-day; night workers 
will be paid at the rate of time and a-third for 47 hours, and 
overtime at the rate of time and two-thirds, calculated on 
day shift rates. All hours between 12 midnight Saturday 
and 12 midnight Sunday will be paid double time.—Daily 
Dispatch. : 


Wages aud Salaries.—A ballot to decide the acceptance 
or refusal of an offer of increases varying from 3s. to 12s. per 
week made by the Joint Industrial Council for Area No. 10, 
is to be taken by the E.T.U. and other unions concerned. 

Mechanics’ mates will receive 2s. per hour from the be- 
ginning of November under a recent agreement between the 
National Federated Electrical Association and the London 
District Committee of the E.T.U. 

The threatened strike of L.C.C. tramway employés over the 
question of the classification of controller repairers and others 
as skilled operatives, has been deferred, and representatives 
of the Municipal Tramways Association, the Metropolitan 
Municipal Tramway Managers’ Association, and the E.T.U. 

were to meet on Wednesday last, November 24th. 

A meeting of the Joint Industrial Council for the Tramways 
Industry has been arranged for December 7th to consider the 
claims of tramway employés-for a further increase of 128. 
per week. Many undertakings have expressed their inability 
to accede to the demand owing to the present state of their 
finances. 

The Hull Corporation Electricity. Committee has complied 
with a request of the E.P.E.A. to make payment of the agreed 
Schedule of rates for members of technical staffs. "The esti- 

- mated additional cost to the Corporation is £1,000 per annum. 

Motormen and conductors in the employ of the Birmingham 
Tramways Department decided at a meeting on November 21st 
to press, under the threat of a strike, for the advance of 12s. 
a week recently applied for. There was a refusal to accept 
arbitration. 

A conference of representatives of electric supply autho- 
rities—municipal and company—with the West Midland 
authorities (13 in number, in the counties of Warwick, Staf- 
ford, Salop, and Worcester) was held at Birmingham on No- 
vember 22nd, Ald. Bird (Birmingham) presided. It was 
unanimously resolved that all electric supply authorities in the 
West Midlands area be strongly urged to accept in their en- 
tirety the conditions of employment and schedule of salaries 
for technical engineers on the staff of electric supply under- 
takings, as issued by the National Joint Board, and dated 
May 12th, 1920. 


Hatton (works 


Luxemburg's Economic Future, — Under this title 
Mr. R. F. H. Duke, Commercial Secretary to H.M. Embassy, 
Brussels, gives in the B.O.T. Journal for November 18th a 
detailed account of the economic possibilities of this small 
but industrially important Grand Duchy. The population, 
formerly dominated commercially by German interests, 1s 
strongly pro-Ally, and there are already opportunities for 
British trade, which will increase as the rate of exchange 
tends to approach the normal. Inquiries from British firms 
should be addressed to the Commercial Secretariat at our 
Belgian Embassy. 


Excess Profits Duty,—Concern is being caused to the 
Chancellor of the Exchequer by the E.P.D. yielding very 
much less than he anticipated. The claims for rebates are 
enormous owing to the fall in trade, and threaten the early 
approach of a time when they will equal the revenue from 
this source. It is probable that a conference of bankers and 
merchants with the Chancellor of the Exchequer and other 
Ministers will be held shortly to consider the position. Though 
the tax has been raised from 40 to 60 per cent., the yield 
for the six months ended September 30th was £20,000,000 less 
than in the same period last year. Arrangements have been 
made for a conference between the Government (represented 
bv the Premier, Mr. Bonar Law, the Chancellor of the Exche- 
quer, and the President of the Board of Trade), and leading 
bankers and traders. The Premier, accompanied by Sir Robert 
Horne, recently breakfasted with Mr. Peter Rylands, Presi- 
dent of the Federation of British Industries, at 10, Downing 
Street. The conference referred to, which may be taken as 
a result of the strong case put forward by Mr. Rylands, will 
be held, it is understood, before the Premier addresses the 
Federation of British Industries at its annual dinner. Some 
recently established firms have, it is stated, removed out of 
the country because they could not stand the taxation here. 


Export Credits Scheme.—The Department of Overseas 
Trade says the recent passuge of the Overseas Trade (Credits 
and Insurance) Act through Parliament, and the fact that 
certain modifications have now been made in the export 
credits scheme, afford a suitable opportunity for bringing again 
to the notice of Chambers of Commerce and Trade Associa- 
tions the facilities afforded by the Export Credits Department 
in relation to British trade in Central and South-Eastern 
Europe. Up to the present time the scheme has not been 
taken advantage of to a very great extent, partly owing to 
the fact that manufacturers and merchants in this country 
have enjoyed a period of unprecedented prosperity, and have 
had no time to consider extensions in new directions. There 
are now signs of reaction and consequent slackness of trade, 
and it is, therefore, likely that manufacturers and others will 
be seeking new outlets for their trade. 

Under the Overseas Trade (Credits and Insurance) Act 
credits may be accorded up to an aggregate amount not 
exceeding 96 million pounds in respect of exports of British 
manufactured goods to the following countries: Finland, 
Latvia, Esthonia, Lithuania, Poland, Czecho-Slovakia, Serb- 
Croat-Slovene State, Rumania, Georgia, Armenia. Bulgaria 
has recently been added to the schedule, and other countries 
may possibly be included as occasion arises. Credits may be 
granted up to a maximum period of three years. 

It should be explained that the advantages of the scheme 
cannot under the Act be accorded to an alien or to a 
in which the majority of the partners are aliens, or to a 
company in which the majority of the directors are not 
British subjects. m 

Copies of the revised conditions may be had on application 
to the Export Credits Department, No. 73, Basinghall Street, 
London, E.C. 2. where all information on the subject may 
be obtained. If members of any Chamber or Association 
wish to go into the matter further by personal discussion, the 
Department will endeavour to arrange for a representative 
to attend any meeting in order to answer questions or to 
explain the details of the scheme. 


Commercial! Travellers in Denmark.—The Commercial 
Secretary to H.M. Legation at Copenhagen has drawn atten- 
tion to the fact that travellers visiting Denmark frequently 
experience difficulties through ignorance of the regulations 
in force with regard to the operations of commercial travellers. 
The Commercial Secretary has obtained from the competent 
Danish authorities full details of these regulations, which with 
certain minor exceptions, agree with those published in the 
Commercial Travellers’ Returns 1914 (Cd. 7031). Tull details 
of the regulations can be obtained on application to the De- 
partment of Overseas Trade.—B.0.T. Journal. 


Ex-Enemy Patents, &c.— Two orders have been signed 
by the President of the Board of Trade relating to late enemy 
copyrights and patents. They are :— 

(1) Order of the Board of Trade directing the custodian to 
divest himself of copyrights previously owned by German and 
Austrian nationals. (2) Order of the Board of Trade directing 
the custodian to divest himself of patents préviously owned 
by Austrian and Bulgarian nationals. 

The texts of these Orders, which are of considerable length, 
are published in the Illustrated Official Journal of Patents of 
November 17th.—B.0.T. Journal. 
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Catalogues for Brazil.—The Commercial Secretary to 
U.M. Embatsy in Rio de Janeiro calls attention to the fact 
that catalogues are often sent frum the United Kingdom to 
Brazil by purcel post, with the result that considerable delay 
occurs before they are handed over to the addressee. It 1s 
highly desirable that catalogues for Brazil should be sent as 
registered printed matter (/mpressos diegistrados), the 
maximum weight allowed for each package under this head- 
ing being 4 lb. Firms desiring to send catalogues in quantity 
should forward separate packages, not exceeding 4 lb. each, 
the total weight of a number of parcels at one time not exceed- 
ing 12 lb. lf printed matter from a single sender arrives in 
one lot, weighing altogether 7 kilos or more, the Brazilian 
postal authorities send them to the parcels post section, where 
they are treated as parcels and are delayed in consequence.— 
B. O. . Journal. i 


British Chamber of Commerce for italy.—The D. O. T. 
has been informed that the British Chamber of Commerce for 
ltaly has removed from Via Carlo Felice No. 7, Genoa, to 
Via Orefici No, 3, Genoa. . 


Trade with Anstralia.—4A letter has been addressed to 
The Rt. Hon. Andrew Fisher, P.C., High Commissioner for 
Australia, by the Federation of British Industries with refer- 
ence to the difficulties which have recently arisen with regard 
to the London-Australia exchange position, which is seriously 
endangering trade between Great Britain and Australia. ‘The 
Australian exchange banks are unable at the moment to pur- 
chase documentary bills on Australia, owing to the fact that 
they have not the necessary resources qn this side to enable 
them to do so. This state of aflairs has arisen owing to the 
fact that up till recently the British Government was the sole 
purchaser of the staple Australian exports, and that the 
sums disbursed on account of these purchuses were made 
avalable to the exchange banks through the Commonwealth 
Government. 'lhe situation has now been radically altered 
by the cessation of such purchases, and henceforward the 
money expended in this country on the purchases of Australian 
products will become available in the ordinary course of 
commerce for financing the export of British goods to Aus- 
tralia. Such finance, however, will not be available until the 
maturity of the drafts drawn on London in respect of free 
shipments of Australian products, with the result that for 
the next three or four months the Australian banks, in the 
absence of the Government credits on which they have in the 

ast relied, will not have the necessary funds to meet the 
demands for finance of the export trade from this country to 
Australia, until such time. as the normal flow of commerce 
provides credits in this country. 

The Federation suggests two methods by which this un- 
fortunate state of affairs can be remedied :— 

l. By the Commonwealth Government removing the pro- 
hibition on the export of gold from Australia to Great Britain, 
and thus enabling the banks in Australia to export the gold 
necessary to meet immediate credit needs. 

2. By the Commonwealth Government placing at the dis- 
posal of the Australian banks in London the considerable 
sums which it 18 understood the Australian Government has 
at its disposal in this country, and which it is at present 
withholding from their normal function of financing trade 
between Great Britain and Australia. 

The Federation feels that the present state of affairs has 
been caused by the action of Governments in entering into 
commercial transactions. These transactions, although they 
may have been fully warranted at the time at which they 
were entered into, have on their termination created a serious 
trade crisis, and it is not unfair to ask that all possible steps, 
such as those mentioned above, should be taken to end it. 
The Federation, therefore, earnestly requests Mr. Fisher to 
bring these views to the notice of the Commonwealth Govern- 
ment at the earliest possible moment. 


A. W. P.“ Welded Steel Constraction.— Among the contracts 
recently carried out by . Messrs. Welded Construction, Ltd., 
was the erection of a factory at Tottenham for the Galvanis- 
ing Equipment Co. The factory is a skeleton steel building 
with walls and partitions constructed of hollow blocks. It is 
200 ft. in length, 70 ft. wide, and 27 ft. high, while the 
main truss has a span of 40 ft., and the wing truss on each 
side of the building is 15 ft. in span. While the site was 
being cleared and the foundations put in the H-section stan- 
chions were cut to length and the base plates were welded on. 
These and the various other members were prepared at the 
Construction Co.'s works. The trusses were welded up in 
halves, conveyed to the site, erected and welded in position. 
A sunple steel jig was made into which were dropped the 
various members of the truss, this being an easy and accurate 
method of obtaining uniformity. Cleats were welded on to 
the principals to hold the wooden purlins in position. There 
is an almost complete absence of pusset plates, and the method 
by which the tension member passes between the two com- 
pression members, both at the principal and at the horizontal 
tension member, is very interesting. The electricity was 
obtained from the local Supply Co., and the electrical plant 
consisted only of a transformer, choking coils, electrode 
holders, and cables. The whole of the work, in spite of delays 
in the delivery of materials, was completed in nine weeks. 


Winding-up Petitions,—Mr.. Justice P. O.. Lawrence 
recently called attention to a growing tendenoy among practi- 
tioners in presenting winding-up petitions to disregard: the- rules 
applying to the advertisement of petitions, He stated that any 
cases of this kind coming to his notice would be held over until 
properly advertised, which would cause delinquents to incur the 
extra costs of adjournment, . ee ee cede 


Lost Working Days.—The very serious state of affairs 
in the Labour world is apparent from figures recently published in 
the Labour Gazette. During the month of October there were no 
less than 71 different labour disputes, in addition to a further 93 
which were in progress at the beginning of the menth. The 
number of persons unemployed either aa a direct ‘or indirect result 
of labour disputes was approximately 1,200,000; of this total the 
miners’ strike was responsible for about 1,100,000 unemployed. 


Soclal.— The Cardiff and power station -office staffs of 
the South Wales Electrical Power Distribution Co, who are 
members of the Local Government and Public Utility Services 
Guild, held their first social evening of the season on Friday; 
November 19th. After an enjoyab'e tea at the Dorothy Café, High 
Street, Cardiff, the party proceeded to the New Theatre for the 
‘remainder of the evening. In the unavoidable absence of Mr, 
W. A. Chamen, general manager,- and Mr. Geo. P. Tutcher, 
secretary, Mr. C. T. Allan, assistant. manager, was the chief guest 
of the evening. The good feeling between the management and 
staff waa greatly in evidence. Arrangements are in progress for 
further evenings of this kind during the winter 


Russian Trade.—The problem of the resumption of 
trading relations with Russia wag disoussed at & Cabjnet meeting 
on the 18th inst. The Russian debt to this country. is said to 
amount to 500 millions sterling. The Prime Minister annonnced 
to the House of Commons on the 18th inst. that the Govern- 
ment had decided that a draft agreement to carry out the July 
arrangements for a resumption of trade with Soviet Russia akould 
be prepared, and it would be ready for submission to the Russian 
Government in a few days time. The agreement would not be 
entered into until the British Government waa satisfied that. the 
undertaking given by the Soviet Government with regard to 
British prisoners had been carried out. The “July agreement,” 
included stipulations that the Soviet Government should refrain 
from hostile actions against Britain, and from sedition in Asia, 
and that an exchange of all prisoners ehould take place. " 

Mr. F. A. Vanderlip, a U.S.A. banker, who reached Newcastle 
from Gothenburg recently, is said to have obtained a concession 
from the Soviet Government by which a large slice of Siberia, 
monding the boit Peninsula of Kamchatka, an area of 400,000 
tq. miles, practically passes into the possession of a finanoi 
syndicate, in which the leading American bankers are inter eg 
for 60 years. In the next three years the Soviet Government is 
to buy about £600,000,000 worth of goods from Mr. Vanderlips 
syndicate, to be paid for in the products of the country, including 
minerals and furs. The goods to be sent from the United States 
include electrical and other machinery, aeroplanes, locomotives, 
Mosa, transport wagons and equipment, and other articles of 
: : 5 1 1p cher artic. 


indian Trade Commissioner, —Mr. T. M. Ainscough, 
O. B. E., His Majesty's Senior Trade Commissioner in India and 
Ceylon, will leave London on November 26th to join the P. and O. 
as, China at Marseilles, en route for Bombay. Mr. Ainscongh 
hopes to arrive in Calcutta about December 20th, and will then 
take over charge of his post. * | | 


British Industries Fair, 1921.— Although practically all 
the floor-space at the Castle Bromwich Aerodrome, Birmingham, hss 
been taken up, there ia still some vacant, and the opportunity 
afforded should not be missed by British manufacturers. The Fair 
is distinctly different to the usual exhibitions which are opened to 
the general public, At these, buyers are severely handicapped by 
the presence of a large number of mere aight-seers, to the detriment 
of the business for which the affairs are organised. Only bond rde 
buyers receive invitations to the British Industries Fairs from the 
Board of Trade, enauring a calm businesslike atmosphere conducive 
to successful results both to buyer and seller. ut uem 


Rumanian Qil Industry—H.M. Commercial Secretary 
at Bukarest has forwarded to the Department of Overseas Trade 
particulars of the electrical machinery and other materiala which 
are urgently required for the reconstruction of the Rumanian 
oil industry. A list of the principal firms engaged in the industry 
has been supplied, together with a list of the goods required. Tke 
latter is a general estimate received from the Geological Institute 
at Bukarest, but it has not been found possible to indicate tle 
exact requirements of each undertaking. Names of such unde;- 
takings will, however, be furnished to United Kingdom firns 
interested on application to the Department, 35, Old Queen Street, 
Westminster, S.W. 1. E 

The following materials, &c., are required: — Bergmann 
conduits, copper wire, porcelain fittings with shade, protector, 
&o., for lamps, porcelain conduits, three-phase asynchronous motorr, 
three-phase E.H.P. oil-cooled transformers and oil switchea, threc- 
pole switches, fusible strip, porcelain insulators, one and three- 
phase meters, and well-boring equipment of all kinde. The largest 
single item required is a 10,000-KW. turbo-generator set. 


International Trade Conference.—The General Council 
of the International Parliamentary Conference of Commerce met 
in Paris, on November 22nd, under the presidency «f Baron 
Descamps (Belgium), 16 nations being represented at the titting. 
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Auglo-German Arbitral Tribugal.— It is stated by the 
B. O. T. Journal that the, Mixed Arbitral Tribunal between 
representatives of the United Kingdom and Germany has 
been constituted and will. shortly commence operations in 
London. A great part of the work will be to decide differences 
arising between an enemy debtor and an enemy creditor or 
between the British and German clearing offices. Under 
Article 297 of the Treaty of Versailles the Tribunàl can de- 
termine compensation to be borne by Germany in respect 
of damage or injury inflicted upon the property, rights, or 
interests of British nationals in German territory as they 
existed on August 1st, 1914, by the war measures or measures 
of transfer mentioned in the Annex to the Article mentioned 
above. ` 


- German Magnetos.—The serious effect that the importa- 
tion of German magnetos is having, even at this early date, 
on the British magneto industry, was recently discussed with 
a representative of The Times by Mr. D. V. L. Fellows, of 
the Fellows Magneto Co. 

When it became apparent that the war would be of long 
duration Mc, Fellows approached the War Office and offered 
his services in connection with the supply of magnetos, for 
it was then obvious that, with the supply from abroad cut 
off, and the demand increasing every day, it was essential 
that magnetos should be got in large numbers from a new 
market. 

Mr. Fellows said that he was kept waiting some hours at 
the War Office, and was then told that his help was not 
required as the War Office had plenty of magnetos. He 
ointed out that these supplies were all German goods—a 
fact of which the official interviewed apparently was not 
aware—but stil no advantage was taken of his offer, and 
consequently it was with France that he made his first two 
contracts. Shortly afterwards some official surprise was ex- 
pressed that a British firm was supplying this type of goods 
to foreign though Allied customers, and his firm was taken 
over and controlled, and asked to raise capital to form a 
large. company with extensive works. si 

' Then, continued Mr. Fellows, the firm was promised that 
after the war & ban should be put on German goods and a 
heavy import duty should be eharged on goods from the United 
States of America. But the e was ruled out. 
Since the war they had been working very hard for increased 
output, still expecting that this ban would be placed on 
magnetos of German origin. Prices meanwhile were cut to 
compete with the German maker, but this it would be im- 
possible to continue doing. No doubt several smaller firms 
would shut down while the struggle went on. 

Unemployment had reached a serious stage; one or two 
firms only were working full time, most working only one or 
two days a week. Those who were able to work full time 
depended, if that state of affairs was to be maintained, on 
shipping orders. 

Mr. Fellows declared that the German manufacturer was 
dispatching his magnetos to this country for sale at a figure 
far below cost price. In his belief, the German Government 
was continuing its pre-war, and always successful, policy of 
subsidising the German manufacturer in the foreign market.. 


Australian Trade.—In the Federal House of Repre- 
sentatives, on November 22nd, Mr. Hughes introduced a Bill for the 
repeal of the War Precautions Act. The Government is to retain 
control of coal and primary products, and is given drastic powers. 
No foreign company can be registered, nor can aliens hold shares 
in Australian companies without consent. The representatives of 
overseas companies and firms may be required to furnish yearly the 
particulars of their business operations. 


LIGHTING AND POWER NOTES. 


Antrim, —LrGBTING Scoeme.— Ninety-seven per cent. of 
the inhabitants hàve voted approval of an electric lighting scheme 
for the town. Two-and-a-half per cent. were in favour of other 
illuminanta, while the remainder did not vote. 


Batley.— PARLIAMENTARY Birr.—In the Bill which the 
Corporation is promotiog in. the ensuing session of Parliament 
powers are being sought, amongst other things, to enable it, so far 
as the electricity undertaking is concerned, to supply electricity to 
premises in atreets not dedicated to public use, to discontinue a 
stipply in case of breach of any agreement, to provide showrooms 
and exhibitions, to require notices of discontinuance of supply to 
be in writing, to supply or refuse to supply persous having an 
independent supply of power, to refure supplies to persons indebted 
to it Ín respect of gas or electricity supply, to require consumers to 
pay the cost of all electrio lines from any distributing main, and 
of all fittings in connection therewith, and to construct and main- 
tain electrical sub-stations in or under any street not repairable by 
the inhabitants at large or dedicated to publio use. 


Blrkenhead.— PROPOSED  ExTENSIONS.—To meet the 
growing requirements for electricity in Birkenhead, the Corpora- 
tion proposes to erect a high-pressure sub-station in Marshall Street, 
to install additional machinery at the Bentinck Street and South- 


end generating etations, and to lay mains. - ‘The work will 6648 
£44,000, and the annual charge to the ratepayers is estimated at s 
total of £3,948, Y ^ ae ` LE - 33 „ D : 


Bradford.—STRIKE AvERTED.—À strike which would 
have cut off the electricity supply was narrowly. averted on 
Saturday, November 20th. The enginemen and firemen found that 
under the new wage schedule they were paid time and a quarter 
for Sunday work, instead of double time, and threatened to strike 
at midnight on Saturday uniess double time was continued till the 
disputed point was settled by arbitration. On Saturday night the 
Electricity Committee offered to pay double time for Sunday on the 
Pre of a 56-hour week, instead of 48, and this the men accepted. 
The Times. uude 

In connection with this strike threat a deputation of the 
technical ataff—members of the E.P.E.A.—assured the Corpora- 
tion that the unoonstitutional action threatened did sot’ meet 
with their approval, and they would accordingly do their beat 
to maintain the supply, „ ; a 


Bury.—Loan SawNcrIONED.—The Electricity Committee 
has received the sanction of the Electricity Commissioners to the 
borrowing of £102,928, £74,864 being for plant and £28,(64 for 
extension of buildings. „ ues 


Dublin.— Restrictions NECESSART.— The City elec- 
trical engineer has reported that requests to consumers to curtail 
their use of electricity on account of the coal shortage, have met 
with but little response. The present state of coal atocks made it 
imperative that compulsory reatrictions should be made, as, failing 
this, the works would have to close down shortly. Another appeal 


for the reduction of consumption between the hours of 4 and 6 p.m. 


has been made. a 2 5 

Mr. Fred. Allen, the secretary of the electricity department, has 
again been arrested. The offioes of the department were raided by 
the police on November 19th, and a number of books and documents 
were confiscated. n i | P e 

The re-extension of the Dublin “ Curfew,” under military regula- 
tion, from 12 midnight to 5 am., which means an additional two 
hours, waa expected to leave more complicated the question of pro- 
viding facilities for night workers and early morning workers in 
the matter of street lighting. The tragic occurrences of last 
Sunday, however, induced the Lord Mayor (Mr. L. ONeill) to 
exercise his privilege, notwithstanding the Corporation order 
against maintaining the lighting during Curfew hours, to have all 
electric lights in the central districts kept on. 


Falkirk.— ENGINEER'S SaLaRy.—At a meeting of the 
Town Council last week, the Town Clerk read a letter from the 
hon. secretary of the Associated Municipal Electrical Engineers, 
making application on behalf of the electrical engineer for payment 
to him of the Association scale of salary and bonus. The Town 
Clerk waa instructed to communicate with the municipal authorities 
in Scotland having electricity undertakings as to salaries being 
a chief engineers and staffs, and as to the capacity of their 
works. | | oe | 


Glasgow. — STEAM Pipe ExpLosion.—An explosion, 
caused by a flange of a steam pipe giving way, took plate vn 
Thursday night last week, at the Corporation power station at Port 
Dondas. The night shift men on duty escaped injury, and. soon. 
repaired the damage, but for a time the mishap caused a diminution 
of light in various parts of the city. z Tz MT 


ladia. — New DEVELOPMENTS.— A number of new 
schemes for supplying electricity to districta are under consider- 
ation. Multan, Rawalpindi, Lyallpur, Jullundur, Sialkot,;- and 
Gujranwala are mentioned by the Times of India as places where 
electricity schemes are being discuased. A body, with the title cf 
Punjab Hydro-Electric and Industries Association, has been formed 
to, infer alia, develop power from four canal falls in separate 
linked-up schemes. Electricity will be supplied from this system 
to a considerable area of the country, mainly north of the Chenab 
River. Preliminary inquiries are progressing in the matter of 
generating power near Kiratpur by a tunnel from the Sutlej River, 
This scheme aims at supplying power to a large district between 
the Chenab and Jumna Rivers. : Bug 

STRIKE SETTLED.—The Bombay cotton mill hands have resumed 
work, says The Times, and the tramway strikers were expected to 
return to work on Sunday last. The postal and telegraph workers 
have been told that their places will be filled if they do not return 
to work immediately. ^ se a 


Invergordon, — ELECTRICITY SUPPLY. — Arrangements 
have been made for a supply of electricity to the district by. means 
of overhead mains from the Admiralty power station. : 


Inverness.— HYDRO-ELECTRIC SoHkME.— A Provisional 
Order is being applied for by the Grampian Electricity Supply to 
use water power to secure electricity for all purposes. Reservoirs 
and aqueduots will be constructed, pipe lines laid, and roade made. 
Lochs Ericht, Pattack, and other lakes, are to be taken -posseasion 
of. Electricity will be distributed over an area in Inverness-shire, 
Perthshire, Kinross, and Forfar, and also certain parishes in 
Stirlingshire. ; ; uh ae ; 


Japan.—ELECTRICITY SUPPLY.—The electricity supply 
industry in Japan is chiefly in the hands of private companies, and 
it is stated that a total of 1, 100,000, O0(0 yen is invested in this 
direction. The amount of new capital required each year is about 
100,000,000 yen, but difficulty is experienced in obtaining this, ag 
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Japanese financiers are not content with a return of less than 12 per 
cent. The price of electricity in the country is at about the same 
level as abroad, bat the lack of any schemes for more economical 
production of power, such as are in hand in other countries, 
will not tend to decrease charges. The greater part of Japan's 
electricity is produced by means of water power, and concessions of 
falls, £o., have consequently become valuable, and are frequently 
secured for merely speculative purposes, leading to delay in the 
construction of new plante. Tbe question of railway electrification 
has been postponed, as it is stated tirat a national power station 
would be required for the scheme. 


Leith,—ELEorRICrTY IN  Docks.—Electric cranes are 


being erected at the docks, and other electrical work carried out by 
the Leith Dock Commission. : . 


Littleborongh.—Loan.—The Council is applying for 
sanction to borrow &16,C00 for the provision of high-tension cables 
to Spenwood Mill, Python Mill, and the Hare Hill Woollen Mills, 

ther with the necessary transformers and switchgear, 
including additional service cables which may be necessary in the 
near future. l 


Liverpool.— Dock ELECTRIFICATION. —The engineer to 
tbe Meisey Docks and Harbour Board reports, with reference to 
the scheme for the electrification of part of the dock estate, that 
the laying of the main cables for the Hornby, to Sandon Dock 
Section of the work, the contract. for which was placed with 
Messrs. Callender's Cable and Construction Co., Ltd., is now 
practically comp'eted. The building of the Canada Dock sub- 


station is completed with the exception of the asphalting of the | 


floors. The Dock Board has decided to prcceed with the work for 


the eleotrification of the Gladstone Docks, and contracts for main 


cables, switch gear, converters, &c., have been placed with the 
various contractors for the Hornby to Sandon Dock section. 


Manstield.— LoAN.—The Town Council is applying for 
powers to borrow £12,(00—the cost of laying mains to the Bull 
Farm housing site. A sum of £30,000 is being spent on exten- 
sions, and a loss on the year's working is anticipated, as the 
extensions will not be revenue-producing until the next period. 


Mosley Common.—FrRE.—'The power station at the 
Earl of Ellesmere's collieries was damaged by an outbreak of fire 
last week. The building itself did not suffer much, but serious 
damage was done to some of the valuable plant which supplies 
practically the whole of the firm's collieries with power for pump- 
ing, haulage and lighting. | 


North-East Lancs.— ELECTRICITY Dig8TRICTS.— Prepara- 
tory to conferring with the Electricity Commissioners in London, 
on December lst, the North-East Lancashire group of the Mid- 
Lancashire tection of electrical undertakings held a conference at 
Burnley on November 18th. The business had reference to future 
policy, and it was understood that the delegates would not agree to 
aooept any financial responsibility for the working of a group in 
Mid-Lanoashire. 


Palsley.— YEAR'S WorKING.—The accounts of the 


electricity supply undertaking for the year enced May 15th last 
show a total revenue from all sources of £64,254, while against 
this there was a total expenditure of £12,699. Of the gross 
balance of £21,555, £21,029 was absorbed in ‘payment of capital 
charges, leaving a net profit for the year of £746. 


Portarlington.—PUuRcoHASE of UNDERTAKING. — Mr. 


P. J. Weymes, a county councillor, Mullingar, has purchased the 
Portarlington electric light works. 


Slaithwalte, —ErnEcTRICITY SuPPLy.— The Urban Dis- 
trict Council is at; present negotiating with an outside authority for 
the supply of electricity to the district. Having considered the 
proposals of the Huddersfield Corporation and the Electrical Distri- 
bution of Yorkshire, Ltd., the Urban District Council has decided 
to inform the company that the Council will be prepared to apply 
to the Electricity Commissioners for consent to transfer to the com- 
pany all ita powers under the Slaithwaite Electric Lighting Pro- 
visional Order, subject to the latter agreeing to the following 
conditions :—(1) That the distributing mains be underground ; (2) 
that the company guarantee the supply by October next; (3) that 
the scale of charges made in the Slaithwaite area shall not exceed 


the average rate of charges made by the company in the whole of the 


area supplied by it. A representative of the company is to be 
asked to meet the Council to discuss the proposed site of the trans- 
former station and other matters. 


Warwick.—SuPPLY CHAROGES.— The Warwick Chamber 
of Trade has decided to ask the Ministry of Transport to hold a 
public inquiry into the proposal of the local Electricity Supply Co. 
to raise the charges for electricity. 


Windsor.— TANK Enaine.—During the coal strike it 
was thought that the engine of a tank, recently presented to the 
Town Council, would be useful to the Slough Electris Light Co., 
to enable it to continue the supply of electricity. The engine was 
accordingly sold to an official of the company by a Councillor and 
the borough surveyor for the sum of £20! Great indignation was 
expressed by the Council at a subsequent meeting, and it was then 
agreed that the engine should be returned, and the money paid for 
jt refunded. 


TRAMWAY AND RAILWAY NOTES. 


Barrow.—AccrDENT.—As a tramcar was approaching 
Furness Abbey terminus without passengers on November 20th, the 
driver fainted and fellon the platform. Thecar went uncontrolled 
50 yards past the end of the rails and then ran intoa wall, The 
driver was picked up insensible, but practically unhurt, and the 
conductor also escaped injury. 


Bradford.—RaiLLEss SystemM.—One of the provisos of 
the Corporation enlargement scheme with respect to the taking 
into the borough of tbe township of Denholme, is that a raillees 
eleotric traction system shall be provided between Keelham and 
the centre of Denholme within a period of three years after 
incorporation. 

ACCIDENT.—Owing to the fog on Saturday last a Corporation 
tramcar and a heavy motor-lorry collided on the Leeds and Brad- 
ford road, near Farsley. The vehicles were so badly damaged that 
tramway traffic was stopped for several hours. The motor driver 
and the tramcar driver were both injured, but not seriously. 


Durham County. — TRANSPORT SCHEME. — Durham 
County Council, at its meeting on the lOth inst, discussed the 
important scheme for services of tramoars, railless trolley vehicles, 
and motor-'buses to which we have already referred. The proposal 
before the meeting was that a Bill should be promoted in Parliament 
to obtain powers to construct the tramways and carry out the 
other parts of the scheme. 

The details of the proposed Bill are as follow :— 

l. To empower the Council to construct tramways along a 
number of routes, and to authorise the Council to work such tram- 
ways and any other tramways for the time being belonging to the 
Council. 

2. To empower the Council to provide and work mechanically- 
propelled vehicles adapted for use upon roads and moved by 
electrical power supplied by means of overhead conductors along 
several routes, 

3. To empower the Council to provide and run motor-omnibuses 
on any route in the County of Durham with the oonsent of the 
local authority and road authority. 

4. To authorise the Council to enter into agreements with local 
authorities, companies, and persons owning tramways or light 
railways, with which the tramways of the Council may join, 
authorising the Council to purchase or take leases of and work 
such tramways or light railways and to empower the Council to run 
cars over such tramways or light railways. 

5. To empower the Council to make certain road and street 
improvements in connection with the running of the tramways, 
trolley vehicles, and motor-omnibuses, and to purchase compulsorily 
the necessary Jauds therefor. 

6. To enable the Council to purchase lands compulsorily for the 
purpose of widening certain highways in the county for general 
traffic purposes. 

Councillor Lee, the chairman, explained that if they wished to do 
anything in the matter, it was necessary to have an absolute 
majority of the Council. He added that since the Council made a 
move the omnibus companies had been very much alive; they had 
been trying by private enterprise to cover the whole of the county, 
so that they might be in a position to say that the County Council 
scheme was unnecessary, i 

Mr. John Wallace moved the resolution, and stated that there 
was no great opposition so far as the various municipalities were 
concerned. He said it was im ble at present to estimate the 
cost. They would do the work by stages. The first portion would 
be the linking-up of the road from Low Fell to Durham—oonnecting 
up with the Gateshead system. i l 

After discussion the resolution was adopted. This year, for the 
first time, the Labour representatives on the County Council are 
in a majority. Mr. Lee, the chairman, is a miners’ official, 


Edinburgh. —ELECTRIFICATION.—The Corporation Tram- 
way Committee is considering the question of electrifying the 
tramway system from Pilrig to Prince's Street. 


Grimsby. -— RarLLESS Cars.— The Town Council is 
promoting in the ensuing session of Parliament a Bill which pro- 
vides, amongst other things, for the running of motor omnibuses 
and railless trolley-cars in certain localities. 


Halifax.— YEAR’s WORKINd.— The total revenue from 
the Corporation tramways for the year ended March 31st amounted 
to £189,186, as compared with £149,827 in the previous year. 
Working expenses totalled £162,892, against £111,757, leaving a 
gross balance of £26,294 (£38,070). Payment of income-tax, loan 
interest, &c., resulted in a net profit of £1,476, a large decrease from 
the profit for 1918-19, which was £10,767. 

New RouTE.—The work of laying the tramway lines from West 
Vale to Stainland has made rapid progress during the recent fine 
weather, and it is anticipated that before long cars will be ranning 
to Holywell Green, which is higher up the hill than the railway 
station of Stainland. 


Leeds.— TRAMwAY LOSSES.— An average deficit of £39 
per day is reported on the working of the tramways between 
October Ist and October 27th, in spite of the fact that traffic and 
sundry revenue receipts amounted to £75,595—an increase of 
£11,009 over the same period last year. From April lst to 
October 27th the average daily deficit is stated to be £121. 
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Liverpool.—F INANCIAL PoBrTION.— Last year there was a 
profit of over £63,000 from the Corporation tramways, but now 
there is a deficit of £3,694, and as no provision has been made 
for depreciation or reserve, which will require approximately 
arother £140,000, this will make a total deficit of abont £144,000. 
The chairman of the Tramways Committee explained at a recent 
meeting that the cost of labour had increased 260 per cent., and 
materials 370 per cent., whereas the revenue had only increased 
104 per cent., so that the fares and stages would need consideration 
in the near future. There was also an arbitration with regard to a 
large increase of wages for tramway employés. There would bea 
large expenditure in connection with the reconstruction of rolling 
stock, and there was also to be considered the proposed new works 
on the Edge Lane aite. 


London. NR L. C. C. TRAMCARS.—It is proposed by the 
London County Council Highways Committee that 125 new tramcars 
should be purchased, at an estimated cost of £548,000. The first 
batch of 50 cars will cost approximately £1,305 each, and the 
remaining 75 about £4,326 each. The pre-war costof a similar 
type, based on orders placed in 1910, was £883. It is anticipated 
that the first car will be deliveredin 42 weeks. The Committee also 
recommends the extension of the central car-repair depót at Wool- 
wich, for which £185,000 will be required in the current financial 
year.— Daily Telegraph. 

Walsall,—FaRx INCREASE. — The Corporation has 
decided to increase the tramcar and 'bus fares. The minimum 
fare for the tramcars will be 2d., as compared with Id. 12 
months ago, but the percentage increase on the longer distances 
will not be so great. It is anticipated that if the existing fares 
were kept in force, there would be an annual loss of £17,000. 


TELEGRAPH AND TELEPHONE NOTES. 


Germany. New CaBLE.—The Western Union Cable Co. an- 
nounces the completion of arrangements with the German 
Telegraph Administration for the handling of cable traffic 
between Germany and the United States. It is understood 
that plans are under way for laying a direct cable to Ger- 
inany.—Heuter's Trade Service (New York and Washington). 

WIRELESS ‘TELEGRAPHY.—According to the Department of 
Overseas 'l'rade, it is officially announced, says the Berliner 
Tageblatt that the German wireless system is to be divided 
into three distinct systems, viz., the international, home, 
and the special systems. The international system will con- 
sist of the overseas service, which will be transmitted by the 
large stations of Mauen and Eilvese, and the European service 
the messages for which will be forwarded by the central 
station at Konigs-Wusterhausen. The home communications 
will be sent by what is actually the German wireless system 
(Reichsfunknetz), and which is comprised at present of 15 
wireless stations. The 13 existing coast stations will serve 
for communications to and from ships at sea. The special 
wireless system is very extensive; it includes: (1) ‘The daily 
European and overseas newspaper service; (2) the wireless 
Press service, which is at present in process of formation, and 
by means of which a message sent by one station will be 
received simultaneously by a large number of receiving stations 
in Germany ; (3) the wireless industrial service for the circula- 
tion of industrial and financial reports which is also in course 
of preparation; (4) the wireless services for the transmission 
of time signals, warnings of storms for ships at sea, and all 
other important reports for ships at sea, of weather reports, 
wireless communications with aeroplanes, &c., including postal 
aeroplanes; and (5) the receiving stations for receiving foreign 
Press reporta. 


Italy.—New CaBrE.—A submarine cable has recently been 
laid between Rome and Genoa in order to ensure telegraphic 
communication with North Italy in the event of disturbance 
of the land telegraph by the elements, says the Economic Re- 
view, quoting Sole. : 

United States.—CanikE  Torns.—The controversy between 
the State department and the Western Union Telegraph Co. 
has reached the stage of an open breach, the company refus- 
ing to handle further eable messages for the department except 
upon prepayment of the tolls. Questions now before the 
International Communications Conference are snid to be play- 
ing a part in the controversy. The negotiations begun by the 
American Government to obtain one of the former German 
trans-Atlantic cables now held by Great Britain, and thus 
open up direct communication between the United States 
and Germany, are said to have reached a successful termina- 
tion, and to depend for final fruition only upon the willing- 
ness of an American cable company to exchange one of its 
lines for the former German line from Halifax to Penzance. 

It is understood that the State department was negotiating 
with the Western Union Cable Co. for the exchange of cables, 
but the negotiations were broken off as the result of differ- 
ences between the State department and the company. The 
exact point of dispute over the department's cable bills, 
which have not been paid since August, 1919, refers to the 
50 per cent. reduction formerly allowed on Government cable- 
grams, which the company has discontinued owing, it says, 
to war-time congestion. A report reached the Government 


lust week that the Western Union Cable Co. would make 
auother attempt to land the Barbados cable at Miami, and 
Mr. Daniels, the Secretary for the Navy, ordered the Com- 
mandant of the Naval Station at Key West to take the neces- 
sary steps to prevent it. The Western Union Cable Co., 
however, denies that it had any intention of taking such 
action.—Reuter’s Trade Service (Washington). : 

The Western Union Cable Co. has applied to the Supreme 
Court of the District of Columbia for an injunction to restrain 
Mr. Daniels, Secretary of the Navy, from interfering with 
tlie construction of a telegraph cable between Miami (Florida) 
and Miami Beach. . 

The Court is also asked to instruct Mr. Daniels's subor- 
dinates to cease threatening to destroy the cable if laid. This 
is a different cable from that which was forbidden to be laid 


. 


some months ago. 


Wireless Telegraphy.—HiGu SPEED AUTOMATIC TRANSCRIP- 
TION.—Many thousands of words.are daily being wirelessed 
from the Marconi station temporarily installed at Geneva for 
the special use of journalists attending the Conference of the 
League of Nations; over ten thousand words being handled 
on the day of the first sitting. It is only a month since the 
Swiss Government discussed with the wireless experts the 
possibility of supplementing the existing communications with 
foreign countries. Rapid automatic transmission is being 
employed, the train of signals, which cannot be understood 
aurally without special apparatus, being received at the 
British station at Witham, Essex, on rapidly revolving phono- 
graph records. From Witham the signals are retransmitted 
by Creed high-speed gear to London. This is the first occasion 
upon which the newspaper world has had at its disposal a 
channel of rapid communication in which Press messages have 
priority over ordinary commercial traffic. 

Instruments have been designed by which it is possible, 
after messages have been punched on tapes in the Morse 
code in the ordinary way, to transmit them by wireless to 
the receiving machine which automatically transcribes the: 
Morse signals into' Roman print characters. The process is 
somewhat similar to that used for the transmission of long 
telegraphic messages, and the main difficulty in using it with 
wireless has been to magnify the feeble electric waves suffi- . 
ciently to work the receiving instrument. This result has 
been achieved by the work of Mr. F. G. Creed, of the firm 
of Creed & Co., Ltd.. Croydon. The invention is now past 
the experimental stage, although it has not yet been suffi- 
ciently perfected to be publicly used. In experiments carried 
out at Aldershot messages were received at the rate of 100 
words a minute from varying distances. The farthest point 
from which they were sent was Cologne. Nearly all of them 
appeared correctly printed at this end, but one or two were 
interrupted for a few words by atmospheric disturbances. 
Mr. Creed demonstrated his apparatus before the Royal 
Society of Arts on the 17th inst. | : 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the " Official 
Notice” appeared.) 


OPEN. 


Australis.—M EKLBOURNE.— February 24th. Electricity 
Commissioners. Plant for the Morwell power scheme—35,000- 
12,500- Kw. turbo-alternators, 600-Kw. turbo alternators condensing 
plant, o'reulating pumps, transformers, and switchgear, oopper 
cable, transmission steel towers, &c. (See this issue.) 

TASMANI4.— December 13th. P. M. G. s Department. Instrument 
parts, schedule T 301. (November 12th.) | | i; 
, QUEENELAND.—P.M.G.s Department. Testing and telegraph 
instruments (schedule 517). (November 12th.) 


Aylesbury.— Town Council. Enfield Ediswan Cable Co., 
Ltd., ateel cable, £180. | 


Batley.— Batley Co-operative Society. Electric lighting 
installation at Field Lane Store for the Secretary. ir : 


Belgium. — ANTWERP, December 16th. — Municipal 
Council. Armoured cable terminal and junction boxes, automatic 
cut-outs, &c, for use at the Antwerp Dock. The specification in 
French can be consulted on application to the Department of Over- . 
seas Trade, 35, Old Queen Street, up to November 30th, after which 


date it will be available for loan to firms who are unable to send 


representatives to consult it at the Department. 


Canterbury.— December 6th. Electricity Department. 
Extra-high - pressure and medium pressure D.C. switchgear and cable 
connections to the same. (November 19th.) | 


Grimsby. — November 29th. Electricity Department. 
Sub station converting plant, traction converting plant, com- 
prising one 250-Kw. and one 500- KW. converter, and one 250/300 Kw. 
converter. (November 2th.)  . 


Leeds. — December 13th. Electricity Department. 
inn uM switchgear for the generating station. (November 
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Littleborough, —December 20th. Urban District Council 
Elebtrioity Depattment.—High-tension cables, roadwork, &c. (See 
this issùe.) | E 

.Loudon.— Sr. ManyLEBoNE.—December 6th. Elec- 
tricity Department. LT. and EH.T.lead-covered paper-insulated 
cable, for 12 months, (Bee this issue.) 

Monte Video. — January 14th. Management of the 
Usinas Eleotricàs de Monte Video. Steam turbo-alternator of 
10,000 Kw, with the steam piping and cables; surface condenser 
with pumps, &c. Copy of conditions and specification (in Spanish) 
may be seen at the Department of Overseas Trade (Mr. Holloway) 
zt December 4th, after which date it may be borrowed by 
British firms. | dp 


- Piymonth,.—November 80th. Electricity Department. 
mi caer RH. T. switchgear ; oil-oooled transformers. (November 

Rhodesia, — SALISBURY. — January 13th. Municipal 
Council. Electric generating plant, switchgear, cable and oon- 


verters. ' ‘Specification (£3 3s.) from the Council's Consulting 
Engineer, Royal Chambers, Johannesburg. 


Stockton-on-Tees.— December 7th. Electricity Depart- 
ment. Underground tramway cable (various lengths), single and 
three core. (See this issue.) : 

Wakefleld.— December 2nd. West Riding Education 
Committee. Electrical work (alteration from private supply to 
public supply), motors, switchboard, wiring, &o., at the Training 
College, Bingley. (See this issue.) l 

.Wallasey.—Deoember 14th. Corporation Gas Depart- 
ment.—Four electrically-operated capstans. Mr. J. H. Crowther, 
Gas Works, Limekiln Lane. | 

Whitehaven.—December Ist. Electricity Supply Depart- 
TX One D.O. turbo-alternator and condensing plant. (November 

Wrexham.—Electric lighting and heating of 118 houses 
on the Acton Park Estate. Mr. G. Dougla:-Cos, borough electrical 
engineer. E 


Da | CLOSED. 
London.—I..C.C. Highways Committee. Tenders for 
135 car bodies :— l 
2 d Class Eltype, Claes E2 typo, 
: RC E a existing modifie 
l standard, alternative, 
pes 5, c ` each. each. 
Hurst, Nelson & Co., Ltd. vs . £2,280 £2,430 
Brush Electrical Engineering Co., Ltd. 2,245 2,455 
, English Electrico Co., Ltd. 22 2E 2,555 2,505 


126 sets of swing bolster tracks :— , 
Harst, Nelson & Co , Ltd. (recommended) .. 
Brush Electrical Engineering C»., Ltd... ee 
Heenan & Froude, Ltd. are EM ; 
Baldwin's Locomotive Works, U.S.A... 

125 seta of electrical equipment, &c. :— 
Metropolitan-Vickers Electrical Co., Ltd. 
English Electric Co., Lid. .. 7 1,306 10s 

. . British Thomson-Houston Co., Ltd. 1,842 10s. 

Magnetic brakes for 125 new. oars :— | 

Metropoiitan-Vickers Electrical Co., Ltd. (recommended) £21,875: 


The Highways Committee reports that no tender contained a firm 
offer on the basis of fixed prices, so that it will not be possible to 
accurately determine the ultimate cost of the cars until the con- 
trata are fulfilled. Each of the tenders which the Committee pro- 
poses to accept provides for variations in cost, both upwards and 
downwards, the present-day prices as quoted being taken as a 
datum line. a ee 8 

The Committee proposes to accept the lowest tender for 50 car- 
bodies of the Class E 1 type at £2,230 each, and the second lowest 
for 75 bodies at £2,245 each. As regards the tenders for electrical 
equipment, in order to afford an opportunity of testing the motors 
offered by each company under actual running conditions, it is pro- 
posed to divide the contract between the companies submitting the 
two lowest tenders, viz., 50 sets to be ordered from the Metropolitan- 
Vickers Electrical Co., Ltd , at £1,300 10s. a set, and 75 sets from 
the English Electric Co. at £1,306 103. per set. On the basis 
set out above, the coat of the first 50 cars is estimated at £4,305 
10s. each, and that of the remaining 75 cars at £4,326 10s. 
each. The comparative cost of a similar type of car based on 
orders placed in 1910 was £884. It is anticipated that the fi -st 
new cat will be delivered in 42 weeks from the date of the order, 
and that cars will be completed at the rate of six per week for the 
first 100 cars, and at the rate of three per week for the remaining 
25 carm. 

ST. MARYLEBONE.—Electricity Supply Committee. 


Two additional cable panels with protective devices and cable screens 
for Aybrook sub-station ; and three track-type interlocking cubicles, for 
installation at Messrs. Selfridge's premises, £1,597.—Ferguson and 
Paitin, Ltd. (recommended). 

Steelwork for foundations for the turbo- alten nator, crane track, &c.— 
Sanders & Foster, Ltd. (recommended) e 3, 740 

Motors for iuduced-draught fans — 


. £600 a set 
EP 630 
e 836 1Cs 
24,980 (about £1,262) 


£1,300 108. a set 


r s : 


W. H. Allen, Son & Co., Ltd. (recommended)... £1,160 
Crompton & Co, Ltd. .. es PY - dé 1,284 
Industrial Electro-Plant Co., Ltd. .. 1.439 


Metropolitan- Vickers Electrical Co., Ltd. m vs 1,603 
Extra tappings on transformers for the three rotary converter sets, £101. — 
Metropolitaa-Vickers Electrical Co., Ltd. (recommended). 
Two exciters, rheostnts and supporting stools to provide for the inverted 
running of two of the existing 1, 00-Kw. rotary converters, at Aybrook 


Street, £555, -Metropolitan-Vickers Etectrical Co., Ltd. (recom. 
mended), 


of, 


Sweden. The Stockholm Tramway Co. has decided to 
purchase 50 motor tramoars from the Allgemeine teeta 
Gesellschaft and the Aktiengesellachaft Siemens-Schuokert. Of ali: 
the offers received, which included proposals from Swedish and 
Americar firms, the German ones were most favourable as regards 
date of delivery. Reuter's Trade Serrice (Stockholm). 


— 
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." FORTHCOMING EVENTS. 

Physical and Optical Societies.—Friday, November ch. At the Imparial- 
College of Science and Technology, South Kensington, S. W. At 7 pm. 
Joint discussion on The Making of Reflecting Surfaces.” 

Junior lastitation of Bngimeers. = Friday, November 20th. . Ae Oaxton 
Hall, At 8 p.m.  Lecturette on Rein orced Conorete Coal Bunkers 

and Sil.s," by Mr. C. O. Mourant. | l » 
Friday, December 8rd. At 8 pm. Lecturette ori Electrolysis rs 

Applied to Measurement of Water, by Mr. G. F. Bhotter. i 


Manchester Association of Engiseers.—Saturday, November 97th. At the 

Memorial Hall, Albert Square. At 7 p.m. Paper on ‘Modera Develop 

ments in the Manufacture and Utilisation of Coa] Gas," by Mr. F. J. West 
and Mr. J. A. Tomlinson. i 


Institution of Electrical Engineers.— Monday, November 20th. Informal 
meeting. 4 gies Institute of Patent’ Agents, Staple Inn Buildings, W.C. 
At 7 p.m. Discussion on “ Electrical Transmission on Petrol Vehicles,” to 
be opened by Mr. A. F. Harmer. ; Den . 

' 'Phursday, December 2nd. At the Institution of Civil Engineers, 


Great George Street, E. W. At 6 p.m. Special general meeting. s 


(Students' Section).—Friday, December Brd. At King’s College 
Strand, W.C. At 6.80 p.m. Discussion on “The Modern Tendency to 
Trusts: Is it Beneficial ?’’ to be opened by Mr. A. Serner; 


- (South-Midland Centre (Stadents’ Section), —Tucsday, November 
goth. At the University, Birmingbam, At 730 p. m. Papef on ** X-Rays 
and their Application in Engineering," by Mr. B. Payman. 


(North - Midland Centre) (Sheffield and District Sub-Centre).— 
Tuesday, November 90th. At the Royal Victoria Hotel, Sheffield. At 
7.80 p.m. Chairman'sspe:ch. Smoking concert. 


Institution of Civil Engineers.—Tuesday, November80th. At the Institate, 
Great George Street, S W. At 5.30 p.m. Ordinary mfeting. 


Interaational Advertising Exhibition.—White City, Shepherd's Bush, W. 
November 29th to December 4th. 


Regal Society. of Arts.—Monday, November 99th. . At John Street, Adelphi, 
W.O. At 8p.m. Cantor leoture on“ Moro Ta am some of their 
Industrial Uses," by Mr. A. C. Chapman, F. Bey i-r S P E 

Paisley Association of Electrical Eogineers.— Wednesday, December la. 

At The Technical College, George Street. At7.80 p.m. Papa on ** Armature 
Winding,” by Mr. W. R. Scott. m. 2 pe ds aee 

Chemical Society.—Thursday, December 3nd. At Burlington House, Pi-ca- 
dilly, W. At B p.m. Ordinary meeting. Lxx DS heat Wu GE ooi Po NS 

Chelmsford Engineering Society.—Thursday, December and. 

At the Hast Anglian, Institute of Agriculture. Paper qa. Diesel 
by Mr. G. Bass. E LN ora UN 

institution of Mechanical. Engimeers,—Friday, December 8rd. At 6 p.m. 
Further discussion on the paper by ME A. Ramsay on The Human Factor 
in Industry.“ e ; lp a NL. | 

Edinburgh fiectrical Society.—Friday, December 8rd. 'AV the Phfio- 

. sophica) Institute. At 8 p.m. Paper on An Electrical Engineer's Walk 
Round a Factory," by Mr. J. Walker. . 5 MN 


At -T p-m. 
Bagines," 


ere yl 


2. $2  ;NOTES-.,; -. 
The New Radlology.— Surely the Barber of the 


“ Tnousand and One Nights" never had a more brilliant inspiration 
than that which recently occurred to a modern Knight cf the 
Brush." According to the Times report of a recent prosecution, 2 
young man entered a barber's shop fora shave, The barber, who 
was, no doubt, something of a scientist, persuaded. hie client that 
treatment of the skin by violet rays” was what he really required. 
and, having secured consent, rubbed a violet electric lamp over the 
young man’s face, charging him the modest fee of £5. (True 
science was ever ill-paid!) Reluctant to leave a job but half coom- 
pleted, the barber then informed his victim that the oharge for s 
course of the treatment was £10,an amount for which a cheque was 
promptly handed over. Later, however, suspicions must bare 
arisen in the young man's mind, for he stopped the cheque. 


Electric Coal-Cutters Banned.—A Committee appointed 
by the Minister of Mines to report upon the safety of the coal- 
cutting machines at the Mount Kembla (N.S.W.) Oolliery, has 
presented a report adverse to the uie of these machines. The 
evidence of a number of employés pointed to frequent “ flashing 
and sparking” from the motors of the cutters, although no report 
of the occurrences has b:en received in official quarters, The 
Committee's final decision, having due regard to the probability of 
exaggeration on the part of employés giving evidence, was that the 
continued use of these cutters was not consonant with theaafety of 
the workers. The Committee expressed its regret that machinery 
which materially increased production could. not be used with 
absolute safety. : 


Fatalitles.— An inquest was held, on November 20th, on 
the death of Arthur Townend (59), loom tuner, in the employ cf 
C. & J. Hirst, Sunneybrook Mills, Longwood, near Huddersfield. 
which took place the previous Thursday from electric shock 
Townend was working on a loom which had become charged witt 
electricity owing to a leakage which had not been detected. The 
loom was adjacent to an iron girder, and one of Townend's clos 
came into contact with it; he received a shock at 225 volts Ac. 
A verdict of " Accidental death was recorded. | | 

Alex. Wilson (21), an Edinburgh steel worker, was struck by tbe 
jib of a crane at the new electric power station at Portobels 
Edinburgh, and killed. 
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T aphy in Indus At a meeting of the Birming- 
i Radiography i | is m Major J. Hall-Edwards again 
put forward the importance of the radiography of materials 
used in industry. He emphasised that the application of 
X-rays fo industry was a matter in which business men 
should take an interest; among the uses to which X-rays 
could be put were, according to the Birmingham Post, the 
detection of blow holes and cracks in metals up to a thickness 
of 6 in., and the inspectign of the interior of such things as 
flash lamps, electric cables, &c., also came within the range 
of the apparatus. The carrying out of large experiments likely 
to benefit manufaeturers, said Major Hall-Edwards, would 
entail the installation of an expensive apparatus and of skilled 
workers. He felt that Birmingham should possess an X-rays 
laboratory, and made a plea for the establishment of 
sueh a laboratory that might become a branch of the 
Birmingham University, and the research work done there 
under the guidance of the professors. They should bear in 
mind that up to the present the application of radiography: 
in the examination of materials had only just reached beyond 
the experimental stage. It was quite possible they might have 
at their disposal before very long apparatus very much more 
powerful than any which was necessary for experiments in the 
realms of medicine and surgery. It had been suggested by Mr. 
A, A.. Campbell Swinton that it might be possible to make an 
Xray tube of metal perhaps a foot or two in diameter, which 
would be able to carry a large amount of current. Such a 
tube was quite within the scope of practical engineers. 


 Tte!t. of Fittings.—At Manchester County Police Conrt 
last’ week, Ralph Leslie Allen (90), of Cheetham, pleaded 
guilty to stealing a number of electric lamps and fittings to the 
value of £50, the property of Messrs. Massey & Harris, Ltd., 
Old Trafford. Allen was formerly employed as a wireman by 
a firm of electrical engineers in Hulme, but was discharged 
in November, after which the goods were missed. Evidence 
of buying various fittings from the prisoner during the period 
between November and July was given by William Osborne, 
an electrical engineer, of Salford, who said he had been 
dealing with Allen for five years, and understood. the goods 
to be surplus materials left over from Allen doing jobs in his 
spare time. Allen was sentenced to six months’ imprisonment 
with "hard labour, and the chairman also intimated that 
Osborne would not be allowed witness's costs as the Bench 
considered he had not been as careful as he might haye been 
in his transactions with the accused.. | 


The Debt of Honour.—Speaking at a recent meeting, 
Lord Haig again championed the cause of unemployed: ex- 
Service men. He said it was a great shame that these 
men after their war service could not obtain. work 

use they had not served. apprenticeships. In another 
direction, he said that during the war great sums of money 
were raised by war loans, and now the interest was being 
regularly: paid: On the other hand, ex -Service men were 
unable to find employment. He (Lord Haig) could see no 
difference in the nation's treatment of these men and the 
repudiation of all war loans, and refusal to pay the interest. 
The response to his appeals during the past 12 months had 
not been entirely satisfactory, and he urged his audience to 
help pay the nation’s debt—not looking at it as a matter of 
charity, but as just payment: for services rendered, lives given, 
and wounds receive. g 

It is stated that the number of employers on the King’s 
National Roll up to November 10th was 22,328. i 


Ex-Officers' ‘Trataing,— The Officers’ Association and 
the Appointments Branch of the Ministry of Labour have 
come to an arrangement whereby five hundred business men 
will be requested to serve on panels in London to inquire 
into the capabilities of applicants for employment. Tbe 
. Panels" will sit for a fortnight before Christmas and a 
fortnight afterwards. The idea of this scheme is to avoid 
overlapping between the Association and the Ministry of 
Labour. The Appointments Branch states that now that the 
State offers to maintain an ex-oflicer or service man for a 
.period of. 12 months, it is thougbt that business men will be 
able to train a man and at the end of the period engage 
him at a fair.salary -to carry on with the work. Directors 
of companies and others in similar positions are asked to 
further the scheme by notifying suitable Vacuncies tq the 
Ase y rof Labour or by setving on one of the selection 
panels. 1 f BOX l 


New Electtoplating Process.—The discovery of a ncw 
process in electroplating has been made by Mr.. Frank Mason, 
A. M. I. E. E., and was made public on November 19th at the 
joint meeting of the Faraday Society and the Sheffield Sec- 
tion of the Institute of Metals. Mr. Mason is well known, as 
a lecturer at Sheffield University, as well as a practical works 
manager. During the war. period he conducted researches 
in electrometallurgy and electrochemistry on behalf of the 

inistry of Munitions, and his discovery is the sequel. to 
well-ordered observations and experimenta on given lines. 
The process, to which no patent rights are attached, as it 
has been worked out entirely in the Sheflield University 
electrumetallurgical laboratory, and is given out as from the 
University, is said, to have given in actual workshop practice 
over 100 per cent. increased productivity from the vate; it 


permits of the use of a much larger electric current than usual 
in the baths, and, therefore, forms the deposithiore quickly, 
while at the same time the plate resulting is of the best 
quality. According to the Shefheld Independent, it is ordinarily 
accepted that when potassium carbonate regehes-:a: certdin 
percentage in the plating bath it is udvisable to add barium 
cyanide to eliminate the potassium carbonate. Instead' of 
following this rule, however, Mr. Mason in his new process 
adds a further percentage of the latter by direct application, 
and in conflict with the old theory and practice. The experi- 
ments showed that in an electrolytic bath containing a 10 per 
cent. compound of potassium carbonate, with the eleciric 
current normal, a fine and reguline deposit of silver plate on 
copper resulted; but when the current was increased to 6 
amps., compared with the present 4 amps..in present plating 
practice, although the deposit was rapid it was large and 
crystalline and a finish could not be got on it. When, 
however, the bath solutions contained a higher percentage 
of potassium cyanide in conjunction with potassium 
carbonate, this undesirable effect was somewhat . counter- 
acted. Mr. Mason found that with a free cyanide content 
far in excess of that advised or suggested. in any up-to- 
date text books, and with potassium.carbonate.in quantities 
probably little dreamed of by the authors, not only .could 


the current density in the plating bath be increased .enor- 


mously, and the plating be done more quickly as a conse- 
quence, but that the deposit of plate (silver) was of a 
finer texture altogether, and equal to, or better than. in the 
ordinary plating process in use. . „ oe "E 
Appolutments Vacant.—Shift charge engineer (£293), 
for the Borough of Leigh (Lanos.) Electricity Department; tele- 
graph engineers (£480), for the Governmenta of the Gold „Coast 
and Nigeria. See our Official Notices to-day, N^ 


Lecture Note.—A lecture, entitled the History of an 
Invention," was delivered by Mr. L. W. Wild, M. I. E. E., before the 
Camera Olub, on the 18th inst., with the aid of slides illustrating 
the inception and development of the Wild-Barfield electric furnace, 
Micrographic sections of steels subjected to various heat treatments 
were also illustrated. is E : 


A Crisis im Electricity Supply.— The following letter 
has come to hand aa we go to press :— VVV 
_ "I beg to express my great appreciation. of the leading article 
in your last issue, under the above heading. Tour : unqualified 
support of the spirit of Whitleyism, and your obviously sincere 
desire to see the findings of the National Joint Board honourably 
upheld throughout our industry, will undoubtedly be most 
geatifying to all grades of the technioal and commercial staffs 
represented on the Board. rA S NE. 
"The prolonged delay, and in some cases, the absolute refusal, 
by many of the supply authorities to- give effect to agreement 
between their representatives and the staff. organisations, had not 
only precipitated a crisis so far as the B. P. M A. is..coneerned, but 
are pe pret bringing about a similar condition in the commercial 
and clerical staffs, which are organised ‘in the. Electricity Supply 
Commercial Association. ni ee ME MET 
The representatives of the E 8.0.A, on the National Joint Board 
unanimously supported the adoption of the E.P.E.A. schedule of 
salaries on May 12th last, and on the same date the representatives 
of the E.P.E.A. unanimously supported the adoption of the E G. O, A. 
scale of bonus, In each instance the employers’ representatives 
were algo unanimous, after considerable concessions on the original 
claims had been made by both Associations. |. PER M 
In the six months that have singe elapsed each Association has 
expended an appalling amount of time and money in endeavouring 
to persuade the defaulting municipal and cowpany authorities to 
honour agreements made on their behalf. If, amongst the technical 
and commercial staffs, these authorities found as low a code of 
honour as that now practiced by themselves, the industry would be 
quickly ruined, and loyal and efficient service unknown. 
."^I believe that a larger number of undertakings have rejected 
the E.8.0.A. scale of bonus than have rejected the EPRA. 
schedule. Your article states that a man with a pre-war salary of 


4200 a year should new be paid £500 merely to “maintain his 


original position.’ ou are certainly not erring on the generous 
side, but what legitimate objection can be advancea against paying 
that man a wretched £360, which is all that the E. S. C. A. ose of 
bouus entitles him to ? ^ VVV 
"I am somewhat mystified as to why the E-P.E.A. and the 
E. S. C. A. are not taking concerted—or even joint— action in this 
matter. The E. P. E. A. is admittedly in a strong position, dn 
account of the nature of its members’ duties, but the possibility 
of a coincident disorganisation of the business side of thé industry 
would further strengthen the E. P. E. A. position very considerably. 


2 


No better opportunity will present itself for not only forcing the 
defaniting authorities to act honourably, but also for firmly estab- 


t+ mmng the prestige of- the E.S.C.A., the E. P. E. A., and the National 


Joint Board 
November 24th, 1920.” 


Edncational.—The Secretary of State for the Colonies 
has appointed a Committee, under the chairmanship of the Right 
Hon. Lord Chalmers, G.C.B., to consider and report what steps 
cin be taken to secure the assistance of -the Universities. of This 
country in carrying out the research work which is essential to. the 
protection of the inhabitants of the Colonies and Protectorates from 
disease and to the sucoesaful development of their veterinary, 
agricultural, and mineral resources,— Zhe me.. 
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INSTITUTION NOTES. 


lastitution of Electrical Engineers. — New | SUBSCRIPTION 
RATES —In our last issue we gavethe existing rates of subscription 
of the Institution of Civil Engineers, andstated that new rates were 
under consideration. We are now enabled to give the schedule of 
the proposed new rates of subscriptions, as follows : — 
United Kingdom 


London. (outside London). Abroad. 
Members .. £7 0 0 £5 10 0 £4 10 0 
Associats Members 4 10 O 100 310 O0 
Associates... 825 5 0 0 5 0 0 5 0 0 
Students we 2 0 0 2 0 0 2 0 0 


It will be observed that Members and Associate Members not 
resident in London receive a concession on this score. We believe 
the increased rates are necessary to meet a probable deficit of over 
£ 10,000. 

The very sucessful and largely-attended opening meeting of the 
1921 session of the Institution took place on the 18th inst., at the 
Institution of Civil Engineers, Mr. Roger T. Smith, retiring 
president, in the chair. Mr. Smith announced the death of Prof. 
John Perry, and a vote;of condolence and sympathy with his family 
and relatives was passed by all members standing in silence. At 
the conclusion of the formal business Mr. Smith presented the 
scholarship cheques and premiums awarded by the Council for 
papers read during the last session, and then invited the new 
president, Mr. Ll. B. Atkinson, to take the chair. Sir John Snell 
proposed, and Mr. J. S. Highfield seconded, in a few well-chosen 
words, a vote of thanks to the retiring president, which was carried 
with acclamation. Mr. Atkinson then delivered a “um of his 
inaugural address, which isabstracted elsewhere in this issue. The 
meeting was brought to a close by Col. R. E. B. Crompton pro- 
posing, and Mr. W. A. Chamen seconding, a vote of thanks to the 
president for his address. | 


SHEFFIELD AND DISTRICT SUn-CENTRE OF THE NORTH MIDLAND 
CENTRE.— The opening meeting of the 1920-21 session of this 
Sub.Centre will be held on Tuesday next, November 30th, at 
7.30 p.m., at the Royal Victoria Hotel, Sheffield, when the business 
to be transacted will include the election of members of Committee ; 
the chairman will speak, and the meeting will terminate with a 
e noking concert. 

oura MIDLAND CENTRE.—A meeting was to be held at the 
Birmingham University, on November 24th. In the first part of 
the meeting the chairman was to make a statement regarding the 
proposed inorease of subscription rates. Following this, an informal 
discussion was to be held on “ Operation Methods and Difficulties 
of Electric Power Planta," opened by short papers by Mesars. 
Ma akersie and Rogers. 

ScoTTisH CENTRE. — & udontsꝰ? Sect ion.— The arrangements 
for the present session include the reading of papers on Static 
Transformers," by Mr. R. Dickson; Alternating Current compared 
with Direct Current for Distribution and Supply,” by Mr. R. L. 
Birch; Mercury Arc Rectifiers," by Mr. R. L. Morrison; and 
" Machinery Operations in Automobile Construction,” by Mr. R. J. 
Hird. Visits are to be made to the Glasgow Erening News printing 
offices, and to the Glasgow central telegraph and electrical 
departments. - 

NORTH-EASTERN TERRITORIAL CENTRE.—Students’ Section.—A 
general meeting was held in Armstrong College, Newcastle-on-* 
Tyne, on November 19th, when Mr. H. M. Rochester read his paper 
on " Electricity in Mines." The subject was dealt with in a very 
able manner, proving very interesting and instructive,| as details 
were given of above and below ground working. : 


WIRELESS SECTION.—On Wednesday, November 21th, the session 
of the Section was opened by the delivery of au address by the 
Chairman, Da. W. H. EccuLEs. MR. LL. B. ATKINSON, the President 
of the Institution, took the Chair, andthe Section was honoured by 
the presence of Dr. ALEXANDER GRAHAM BELL, the veteran 
inventor of the telephone. After his introduction by the Pres dent, 
Dr. Bell, who was received with acclamation, made a short speech, 
in which he said that the growth of the telephone had bewildered 
him and su his most sanguine expectations. He was very 
giad to meet the members of the very advanced Wireless Section of 
the Institution. Dr. Bell instanced as au example of the progress 
of his invention, in conjunction with wireless waves, the recent 
experimenta at Arlington (near Washington) when communication 
was established with the Eiffel Tower, Paris, and speech was heard 
at Honolulu. : 

Dr. Ecoles's address sketched the history of the Sestion and of 
the recent developments in wireless. The formation of the 
Section was the outcome of a suzgestion to form a body on the 
lines of the American Institute of Radio Engineers, when the 
Institution stepped in and offered its help. with the result that 
the Section was organised. The speaker then dealt with the 
immense progress following the introduction of the thermionic 
valve and other devices. 


SCOTTISH CENTRE.—Among the social arrangements made for 
the present session are a smoking concert at the Rankine Hall, 
Glasgow, on December 11th, and a conrersazione and dance at the 
McLellan Galleries, Glasgow, on February 3rd, 1921. 


The Physical and the Optical Socletles. —A joint meeting 
of the above societies will be held at the Imperial College, South 
Kensington, S.W., to-day, at 7 p.m., when a discussion will take 
place on The Making of Reflecting Surfaces." Section A will 

with Technical Methods of Production, and Section B with 


Reflecting Powers of Surfaces," &c. A bibliography and résumé 
of the literature of the subject is in course of preparation by 
Mr. R. Kanthack. 


Wireless Socleties.—SovuTHPORT WIRELESS BocIETY.—Binoe 
its resuscitation about a year ago, the society reports that satis- 
factory progress has been made. Permission has now been received 
from the Postmaster-General to install wireless apperatus to be 
used within limited bounds. The society has also procured 
permanent headquarters, and the meetings this winter promise to 
be of a very interesting character. 

CARDIFF AND SouTH WALES WIRELESS SOCIETY.—At Cardiff 
on November 17th, Mr. W. A. Andrews, B.Sc., gave an interesting 
demonstzation and lecture on the two-valve receiver and direction- 
finder manufactured by the British Thomson- Houston Co., Ltd., 
and Mr. E. A. Rudge. B.Sc., A.I.C., lectured on The Electrical 
Properties of Some Metals.“ Mr. G. C. Hughes has resigned the 
post of secretary of the society, and Mr. W. G. J. Howe has been 
elected in his stead. 


The Royal Soclety.—The Rumford Medal has been awarded to 
Lord Rayleigh, F.B.8., for researches into the properties of gases at 
high vacua; and the Hughes Medal to Prof. O. W. Richardson, 
F. R S., for his work in experimental physics, and especially 
thermionios. 


Cleveland Institution of Engineers. —Major H. G. Scott, in his 
presidential address, on November 15th, at Middlesbrough, said the 
electrical iron and steel furnace, for which so much had been 
claimed in the past few years, had settled down into ite own useful, 
but subordinate, position in the steel industry. The promised 
30-ton furnace had not yet materialised in this country. The fact 
was that the question of smelting by electrical energy was 
essentially one of cheap power, and even where power was cheap, 
a smaller unit, up to 10 tons, had been found to be moat 
economical. Great developments had been taking place in the 
manufactured steel industry. Steam and manual labour were 
being rapidly supereeded by electricity in rolling mills. 

The speaker described recent developments in connection with 
the smelting plants of Messrs. Bolckow, Vaughan & Co., Ltd. The 
charging bay is served by two 50-ton overhead electric travelling 
cranes, specially designed for handling ladles containing iron from 
the blast furnaces. The casting bay is served by two 100-ton 
overhead travelling oranes. The mill is driven by a motor having 
a normal rating of 3,00) H P. continuous and an overload capacity of 
4.500 H.P. All work is done under cover, various bays being equipped 
with overhead electric travelling cranes, some of which are fitted 
with magneta. 


Institute of Physics. —This Institute has now been incorporated, 
and has begun to carry out its work. The object of the Institute 
is to secure the recognition of the professional status of the 
physicist. and to co-ordinate the work of all the Societies 
interested in physical science or its applications. This co-ordina- 
tion has already been secured by the participation of five of these 
Societies—namely, the Physical Society of London, the Optical 
Society, the Faraday Society, the Royal Microscopical Society, and 
the Roatgen Society. The Institute thus promises to become a 
powerful unit in connection with any wider scheme of federation of 
scientific Societies, 

It is a tribute to the statue already acquired by the newly- 
formed Institute that its diploma ie now being required from 
applicants for Government and other important positions requiring 
a knowledge of physics, and, thanks in great part to the Institute, 
the physicist is now becoming recognised as a member of a specific 
profession. 

The first list of members includes the names of ever 200 Fellows. 
Sir J. J. Thomson, O.M., the retiring President of the Royal Society, 
has accepted the invitation of the Board to become the first and, at 
present, the only. Honorary Fellow. The first President of the 
Institute is Sir Richard Glazebrook, K.C.B., F.R.S.. who will pre- 
side at the first statutory meeting of the Institute early in the New 
Year. 

Particulars with regard to the qualifications required for the 
different grades of membership can be obtained on application to 
the Secretary, 10, Essex Street, London, W.C.2. Fellows elected 
before May Ist, 1921, will have the privilege of being atyled 
Founder Fellowe. 


National Physical Laboratory.—The optics, thermometry, heat 
and radiology divisions of the Physics Department of the Labora- 
tory will be open on Wednesday, December 8th, from 8 to 10.30 p.m., 
for the inspection of exhibits and demonstrations. 


Chelmsford Englneerlfig Soclety.—On November 18th, at the 
East Anglian Institute of Agriculture, Mr. G. Barlow delivered a 
lecture on "Practical Turbine Engineering." The paper dealt in 
detail with the various types of turbines and their history, the 
causes of their failures and breakdowns and the steps taken to 
overcome them. The secretary reported that the memberthip had 
increased to 116 since the opening of the session. 


Edinburgh Electrical Society. Mr. W. Hope-Fowler, M.D., 
F.R.C.S., lectured to the above society on November 19th, taking 
as his subject Medical Electricity." The lecturer outlined the 
many applications of electricity to diagnosis and healing, and 
emphasised the increasing importance of electrical apparatus in 
hospital methods of treatment. He expressed the wish that 
British engineers would take a larger share in the design, develop- 
ment and standardisation of the relative appliances. The next 
meeting of the Society will be beld in the Edinburgh Philosophical 
Institute on Friday, December 3rd, when Mr. James Walker will 
read a paper on An Electrical Engineer's Walk Round a Factory." 
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OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
teohmtoal or the commercial side of the profession and industry, 

allo electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to thoir movements. 


Mr. J. A. BROMLk X, A. M. I. E. E., assistant rolling stock en- 
gineer to the Leeds City Tramways, has been appointed 
tramway manager to the Borough of Keighley Tramway 
and Trolley Vehicles undertaking. 

According to The Times, Mr. A. RicHARDSON, M.P. for 
Gravesend, who recently underwent a somewhat serious opera- 
tion, is slowly improving, and his medical attendants regard 
the operation as successful. 

The Nobel prize for physics for 1920 has been awarded to 
M. C. E. GUILLAUME, Director of the International Bureau of 
Weights and Measures at Breteuil. 

Mr. W. T. Davip, M.A., Cantab., D.Sc., Wales, has been 
appointed Professor of Engineering at the University College 
of South Wales and Monmouthshire at a salary of £1,000 a 
year. Mr. David, who is 34 years of age, has been Demonstra- 
tor of Engineering at Cambridge and Inspector of Technical 
Colleges, and during the war filled important positions at 
Woolwich and under the Ministry of Munitions and the 
Admiralty. 

Mr. W. STEVENTON, provincial manager of the Commercial 
Cable Co., prior to leaving Liverpool to take up the position 
in London of assistant manager of the company in England, 
was presented with a solid silver tea service on a silver- 
mounted oak tray. Mr. J. W. Simpson will succeed Mr. 
Steventon in Liverpool. 

Mr. C. W. Campion, district erection engineer of the New- 
castle-on-Tyne branch of the Metropolitan-Vickers Electrical 
Co., Ltd., who is leaving the company’s service to take up an 
appointment with the Indo-Burma Petroleum Oil Co., at Ran- 
goon, was presented with a suit case and wristlet watch by the 
staff at a smoking concert held at the County Hotel on the 
19th inst. Mr. H. Paterson, the district manager, was in the 
chair, and Mr. W. H. Dalgleish, on behalf of the staff, ex- 


pressed their good wishes for Mr. Campion’s welfare, whilst 


regretting the loss of his genial personality. 

Councillor C. W. JacksoN and Councillor E. A. LirrLE have 
heen appointed chairman and vice-chairman of the Hackney 
B.C. Electricity Committee. 

Mr. G. E. Moore has left the Cambridge and Paul Instru- 
ment Co., Ltd., and joined the MODE. Department of the 
Newcastle-on-Tyne Electric Supplv Co., Ltd. 

Mr. A. F. Harrison, secretary of the City of London Electric 
Light Co., has been elected treasurer of the Chartered In- 
stitute of Secretaries. : 

Mr. A. Brown, of the order department of the Edison Swan 
Electric Co., Ltd., celebrated his golden wedding on the 
16th inst. A few of the members of the staff, with whom 
he has been associated for 28 years, marked the occasion by 
presenting him with a clock suitably inscribed. 

Obituary.— MR. C. Reav.—The death has taken place of 
Mr. C. Read, electrical engineer, at the Granville Hotel, 
Ramsgate. He had charge of the hotel and its installation 
during the time it was used as a military hospital during the 
war. 

Mr. J. D. HICKMAN.— The death has taken place, suddenly, 
of Mr. John Dampier Hickman, electrical engineer, of St. 
Lawrence, Portsmouth Road, Long Ditton. Mr. Hickman, 
who was 61 years of age, was for some time electrical engineer 
to the Grand Duke Michael of Russia when he occupied Keele 
Hall, Staffs. At the time of his death he was negotiating for 
patents relative to a system of electric lighting and signalling 
for railways. 

MR. P. F. HUDDLESTON.—We regret to announce the sudden 
death, which took place. on November: Ist, at Bedford, of 
Mr. Percy F. Huddleston, who was well known to a large 
number of our readers for many vears as an electrical 
engineer, auctioneer and valuer, at Finsbury Pavement, Lon- 
don, E.C 

Mr. R. FiNNEGAN.—The death occurred at Northampton, 
on the 19th inst., of Mr. Robert Finnegan, railway and public 
works contractor. Mr. Finnegan was responsible for the 
laying of tramways at Great Crosby and Liverpool, and large 
works for the North Western Railway Co. 


NEW COMPANIES REGISTERED. 


J. B. Walsh & Co., Ltd. (171,396).—Private company. 
pany. Registered November 13th. Capital, £10,000 in £1 shares. To take 
over the business ‘of belting merchants, general mill furnishers, wholesale 
electrical factors, and dealers in lubricants, oils, and fertilisers carried .on 
by J. W. Walsh and L. Bradburv at 34, Pall Mall, Manchester. The first 
directors are: J. B. Walsh, Brookside, Crofts Bank Road, Urmston, Lancs. 
(director Snowdon, Sons & Co. (Manchester), Ltd.); L. Bradbury, 10, Lan- 
caster Street, Mossley, Lancs. (director Heyinbotham, Gregson & Co., Ltd); 
J. H. Jones, 63, Tweedale Street, Rochdale. Secretary: La Bradbury. Re- 
Eistered office: 34. Pall Mall, Manchester. 


T. J. Grainger & Co., Ltd. (171,501).—Private company. 
Registered November 18th. Capital, £5,000 in £1 shares. To take over the 
business of a dealer in electrical goods and colliery and engineering tools 
and appliances, carried on by T. J. Grainger, at 31, The Side, Newcastle-on- 


Tyne. The first directors are: T. J. Grainger (permanent), 81, The Side, 


Newcastle-on-Tyne; C. Meakin, 240, Farndale Road, Newcastle-on-Tyne. Re- 
gistered office: 31, The Side, Newcastle-on-Tyne. 


CITY NOTES. 


The profit and loss account for the year 
ended June 30th, 1920, shows a profit of 
£77,280, and after providing for debenture 
interest and redemption of debentures, and 
including the amount brought forward, there is a net credit 
balance of £47,703. There has been put to reserve £12,000, 
9 per cent. is to be paid on the ordinary shares, and £11,141 
is to be carried forward. During the year the tramways 
carried 25,921,629 passengers, giving a return of £325,085, as 
against 27,993,276 passengers and £301,796 in 1918-19. The 
smaller number of passengers carried is due to the strikes 
which stopped the tramways for nearly a month, the in- 
creased receipts being due to raising the fares. The rolling 
stock in Cape Town has been increased by 12 new cars, which 
will materially assist operation and relieve the pressure on 
the rolling stock that has taken place in recent years. Under 
the Acts of Parliament which govern the concessions for the 
working of the tramways in Cape Town, the municipality 
had the power of expropriation of certain portions of the 
system during the year. This right, however, has not been 
exercised, and the time has now expired, but the municipality 
has approached the company with a view to purchasing the 
whole of the Cape Town system, but so far no satisfactory 
arrangement has materialised. The B” debenture issue 
of £150,000 has now been entirely redeemed, and the charge 
against the profits for redemption ceases as from January lst, 
1920. Meeting in London, December Sth. 


Cape Electric 
Tramways, Ltd. 


Submersible Motors, Ltd.—The report for the period 
October Ist, 1915, to December 31st, 1919, shows profit avail- 
able for appropriation, after deduction of balance to debit 
of profit and loss at October Ist, 1915, £4,370, of £48,318. It 
is recommended to place £22,500 to taxation reserve, and 
pay dividends on preferred ordinary of 5 per cent. per annum 
(less tax) in respect of the year ended March, 1919, and at the 
rate of 10 per cent. per annum, less tax, in respect of nine 
months ended December 31st, 1919, carrying forward £6,688. 
Admiralty contracts as well as munitions levy and excess 
profits duty to cover several years, were settled after a 
considerable time had elapsed, and the directors consider it 
more suitable to present the accounts as a whole for several 
years instead of for each year separately. It is proposed to 
close accounts in future on December äist. | 


Brisbane Electric Tramways Investment Co., Ltd.—The 
Queensland Government having failed to exercise its right 
to purchase the Brisbane tramways on September 90th, 1920, 
the Brisbane Electric Tramways Investment Co. suggests 
that holders of its 44 per cent. first debenture stock should 
consent to postponement of payment for three years while 
the question is being settled with the Queensland Govern- 
ment as to the purchase of the undertaking. It is proposed 
that the interest shall be raised from 44 per cent. to 8 per 
cent. for the period, and that 2 per cent. extra shall be paid 
if the debentures are redeemed within three years. A meeting 
is called for December 8th to consider the matter. 


Stock Exchange Notices.—The Committee has specially 
alowed dealings in the following under Temporary Regula- 
tion 4 (3):— . , 

Aldershot Gas, Water & District Lighting Co.—£50,000 
7 per cent. mortgage bonds, redeemable January Ist, 1931, 
£10 paid. (Registered.) After issue of allotment letters. 

ane Committee has ordered the following to be officially 
quoted :— 

Pernambuco Tramways & Power Co., I.td.—51,426 ordinary 
shares of £1 each, fully paid (Nos. 950,001 to 1,000,000, 
1,170,969 to 1,172,368, and 1,219,003 to 1,919,028). 


A Dutch Company.—The Algemene Nederlandsche Elec- 
triciteits Maatschappij (late Groeneveld, Ruempol & Co.), of 
Amsterdam, which has a paid share capital of 1,500,000 fl., is 
making a loan issue for 600,000 fl. at 7 per cent. The com- 
pany was formed in 1917, and a new factory will shortly be 
prong into operation to meet the growing demand for manu- 
actures. 


Westinghouse Electric Manufacturing Co.—Stockholders 
of the Westinghouse Electric Manufacturing Co. have voted 
an increase in the capital stock of the company from the pre- 
sent 75,000,000 dollars to 125,000,000 dollars. The directors 
have also been authorised to increase the indebtedness of the 
company bv 30,000,000 dollars.—Reuter’s Trade Service (Pitts- 
burg, U.S.A.). 


Allgemeine Elektrizitaets Gesellschaft.— At the general 
meeting of shareholders called for December 16th the direc- 
tors of the company will propose a dividend of 14 per cent., 
compared with 10 per cent. last year. The net profits amount 
to 45.707.352 marks, as against 97.031.447. It is proposed to 
allocate 12 million. marks to institutions for the benefit of 
the staff and workpeople.—Heuter's Trade Service (Berlin).“ 


Rees Roturbo Manufacturing Co., Ltd.—Dividend of 5 
per cent., less tax, on preference shares for 1912, 1913, and 
1914. 


Power Gas Corporatlon, Ltd.—Dividend at the rate of 
8 per cent., less tax, for the year ended September. 
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New Issues.—Hadfields, Ltd., are inviting b e es 
for an issue of £1,000,000 73 per cent. 10-year first mortgage 
debenture stock at 98, ‘repayable at 102 on February let, 1931. 
The proceeds of the present issue will be used in defraying the 
cost of ‘adapting the works to post-war conditions, including 
the Completion of foundries, forges, and large and small rolling 
mills? im ddditidnal working capital, and in extending the 
operations of the company. ; 

Cape Copper Cò., Ltd.—Issue of 1,200 registered convertible 
8 per cent. debentures of £100 each at par; the debentures will 
be repayable. at par on November 1st, 1930, or at the com- 
pany's option in whole or in part at £110 per cent., together 
with any accrued interest; by one calendar month’s notice 
at any: time after November Ist, 1923. 


Electric Construction Co., Ltd.—Interim dividends at Ehe 
rate of 7 per cent. per annum on the preference shares, and 


at the rate of & per cent. "n annum on the ordinary shares, 
both’ less tax: | 


„Calcutta Electric Supply corporation, Ltd. Units solde to 
consumers during four weeks ended August 27th, 1990, were 
3,381,784; the corresponding four weeks of last year 2,779,110. 


“Yates & Them, Ltd Dividend of 10 per cent., less tax, 
on the ‘ordinary ‘shares, £10,000 to reserve, carrying. for- 
ward £10,680. 


. Bettors, Ltd. en dividend of 5 per cent. per anian, 
feo. of, tax, on Seins. for ena Yeates p 
uc e 
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STOCKS AND SHARES, 


TUESDAY EVENING: 


Tur. 108 which, gael this week, made itself so unpleasantly 
insistent around the City. and some of the suburbs, found: fit 
reflection in Stock Exchange markets. Indeed, financial con- 
ditions of all kinds may be described as obscure ‘and depress- 
ing.: Commercial companies will not draw much consolation 
(although they may change their previous standpoint) from 

.MeKenna's. explanation that banking facilities are re- 
strieted. owing to the demands of the Government for money. 
Mr. McKenna inferred that the banks. would be willing to 
lend to commercial customers were it not for the fact that the 
Government wants the bulk of the loanable capital. Customers 
may perhaps discover herein a new source of grievance against 
the, Government s mania for wasting money. Nor does the 
course of the rates suggest that local authorities have yet 
awakened to the desirability of giving an innings to economy. 

The Brisbane Electric Tramways Investment affair, to which 
reference was made here last week, is arousing keen discus- 
sion and” no small amount of attention. The directors say 
that in the present.eircumstances they cannot raise the money 
necessary to pay off the £450,000 44 per cent. debenture stock 
which falls due for redemption on January lst next. Some 
of. the stockholders talk about pushing the matter to extremes 
und ipsisting upon having their money five weeks hence. 
Others argue that it is no use attempting to extract blood from 
a stone. and that acceptance of the Board's proposal to raise 
the interest to 8 per cent. and postpone redemption for 
another three years is the more practical policy. Ihe meet- 
ing of stockholders will take place, as mentioned previously, 
on Décember 8th next. Meanwhile, the price of the ordinary 
shares 1s quoted. at about 4, while the 5 per cent. cumulative 
preference are 3j, changing hands at this price a few days 
ago. The debenture stock, which was up to 974 a week ago, 
has gone back to 94. 

British Columbia Electric: stocks continue to attract a little 
interest, and the deferred is a good market at 55}. Rio 
Trams are 88, after being 92, and San Paulo Firsts 88. 
Kaministiquia. fell 3 to 1064. There is not much change this 
week in. other dollar stocks, although the numerous commer- 
cial failures which are occurring in the United States have the 
ui of diminishing the value-of the dollar as compared with 

hat of the £ sterling. This would help our commerce in the 
onary course of. events, but as things are at present, it is 
of no great value. Mexican issues are lower, part of the sub- 
stantial rise of last week having been lost. For instance, the 
5 per cent. bonds of the Mexico Tramways have receded 93 to 
434, ind the Sixes are 14 down at 334. Rumours are rife from 
time to tme as to revolutionary movements having broken 
out again in Mexico. and, although nobody pays much heed 
to them, they do have their effect in markets so dull as those 
of the present moment.: Mexican Tight and Power Virsts at 
571 are down, but Pachuca bonds, Monterey Fives, and 
others of this kind are unchanged. Brazil Tractions at 42 are 
3 lower, and other Brazilians are inclined to give way. Para 
Electric 6 per cent. preference at J2s. are sixpence down. 

Home Railway stocks make no better showing than foreign 
rails. The exception is furnished by Central London preferred 
ordinary, Which has risen to 46 on a small demand in a market 
in whieh there is no stock offering. This is a condition which 
would probably apply to manv things. not only amongst Home 
Railways, but also in other departments of the Stock Exs 
change, and were there to be any demand, the scarcity would 
Btanderevealed, causing. prices to mount sharply. With no- 
body wishing tö Duy, however, the disposition is to let pricea 
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sag where they move at all. Underground Incomes have 
dropped 3 points to 654. and the 1s. shares to 6s. 3d., while 
the £10 shares weakened 4 to 428. 6d. Districts fell to 173. 

The only change amongst electric lighting shares is a fall of 
} in Westminsters, reducing the price to 5 again, and thus 
raising the return on the money to the round 10 per cent., a 
yield which is afforded also by Bromptons at 6 and London 
Electric preference at 3. Charing Cross ordinary pay 101 per 
cent. on the money, County ordinary about the same, and 
Metropolitans nearly 104 per cent., taking the last declared 
dividends as the basis of calculation. Amongst manufactur- 
ing shares, Edisons are flat at 15s. English Electries are dull 
at 168. 6d., the preference being 15s. and the debenture stock 
834.. British Aluminiums at 18s. are a florin lower, and India- 
Rubber shares at 1 3/16 show 1/16 decline. Siemens, on the 
other hand, have recovered a little after their drop of last 
week on the new issue. Babcock & Wilcox remain at A, and 
the engineering group as a whole is coloured by the same 
tendency as that shown elsewhere. Rubber shares keep flat, 
owing to the outlook in the trade itself and the price of 
rubber. The new issue of Explosives Trades Notes mamtain 
1 premium with noticeable steadiness.. The price of the issue 
was 964, and scrip is changing hands fairly readily about 97, 
buyers having to pay rather more: William Beardmore 8 
cent. seven-year Notes, offered at 974, have dropped to 51 
count on the underwriters getting 58 per cent. of the. ia 

Not even the Cable group can withstand the prevailing 
state of depression. . Globes and Eastern Extensions are both 
à lower. Anglo-American deferred dwindled to 161.-.Mar. 
conis again shed 1/16, and Canadians at 88. 6d. are a. trifle 
easier. Business in this section is quiet, as it is elsewhere. 
And as, perhaps, it may remain in the Stock Exchange for 
the remainder of ins year. : 
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‘SHARE. LIST. OF. ELECTRICAL. ‘COMPANIES, 


Home ELECTRICITY COMPANIES. 


Dividend Price E 
— — Tield 
a TC 1918. 1919. 1950. ‘Rise or ten p.o. 
Brompton Ordinary . „. ee, B. 18 6. | -— . £10 9 0 
Charing Cross Ordinary  - 4 1 — 10 15 6 
do. do. do. @)Pref... 4 @ = 889 
Chelsea . oe ee ee ee. 8 4 om. 6 809 
City of London «„ .8 31 M — 619 18 
do. do. 6 per "cent. Pret. . 6 6 17 — 601 
County of London 7 8 7 — uu 
do. do. 6 per cent. Pref, 8 6 = 378 
Kensington Ordinary . >œ» ê 7 — 936 
London Electric  .. Wi 2 — 8 1 6 
i do. udo. 6 per cent. Pret. '- r : 8 — m H - 
do. , a r cent. Pref, ee if? itt f d eom 8 @ 0 
i Jamas’ and Pall Mall. — 948 
South London oe 6 6 =- 9 19 € 
South Metropolitan Pret. 4. ee q q 1 ' — 8 13 8 
. ö em! b ee B 10 6 = è 10 0 0 
. TELEGRAPHS AND TELE 
Kage Tel, Pref. oe “eo 6 6 — THH 
do. Det. eo ^. BH 3 là — 4 9 110 
' Ohile Src i e 5 5;Í B 6 — %4 91 
Vue Bub. 0 eo 0 0 ee d i -— à : om iB H 
astern. N ee „ ee E m i 
Eastern Tel, ET ee 8 10 — i t8 11 4 
Globe Tel. and T, Ord. «„ „„ B8 10 — $ *6 13 4 
do. 0. Pret, m) m 6 6 om : 8 n 3 
n ee ee ee — 

Maroni o s m oe 26 96 — Y» 8 15 M 
Oriental Te one Ord, ve e. 10 18 — 2 18 0 
United B, Pla Tel. oe ee ° 8 Tm » 6 10 8 

West India and Panama 10 — NI 
Western Telegraph. ee ee | oo + 612 l 


* 
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Central London Ord. Assented... 4 20 — H q 6 
Me:ropoliten .. eo ee. 1 2 — $ 0 
ce a niet riae: Bil 143 ET n 
Undergroun ec oe ^ — 
do. do. ee il 6 8 : * 9d. Na 
do, = do Income. — 65$. -8 — 
‘ FOREIGN TRAMS, ac. e 
Anglo-Arg. Trame First Pref. .. Nil | , 8 — 981 
9nd Pref, .. Nil sh 24 -$ 3 Ni 
do. do 6 Deb. ee 8 b 59$ — : 8 8 0 
Brazil Tractions ` Nil Nil 12 28 RO 
British Oolumbia Elec. Rly. Pioo, 8 8 69 — 8 9 6 
do, do. Preferrred 6 68 — 5 19 8 
do. do. Deferred 8 59 — ep 17 0 
do. do. Deb. o 4 h 5 67. — ^ 1 1 10 
Mexico Trams b per cent. Bonds.. N 43 -Hü II 
do. 6 cent. Bonds. Wi Nil 83 —1 Ni 
Mexican $ on ee ee Nil Nil 16 — Nu 
do. e oe eo Ni Nil 98 — Nu 
do. lat Bonds ee ee Ril Nil b74 -— à Nu 
MANUFACTURING COMPANIES 
British Aluminium Ord. .. .. 10 10 lH. . - 2/- 1110, 3 
British Insulated Oord. IN 16 lp — 948 
aa a i» co. $e r^ 165 x — n ; : 
: [T] o oe ea ee i — : 1 
Oastner- Kellner sè s „ 9 13 ; — | 619 4 
Orompton Ord. vd „ 10 10 17/6 - — 11 8 6 
Edison-Bwan, œ.» 10 10 ^ l5. — „ 06! 
do. do. 8 percent, Deb .. 6 8 Y — &14 8 
Electric Construction oe ee 10 r^ , -— 11 8 í 
Gen. leo. Pref... . .. 85 18/6 — 1 9 5 
do. rd. m ee m 16 10 i : 1 "s — 4 14 ` 
Henley oe se oe , eo œp . 96 15 $ w. — 94° 
do. t Pret.. eo oe 0 0 43 4 — ae 7 4 4 
India-Rubber.. m ee es 10 10 1A — do jh BO 
Met.-Vickers Pret, .. - «„ - 8 9 —— — 80? 
Blemens Ord.. . ee ee ee 10 10 l l4 — A +i 4 t 
Telegraph Oop, e- .. 99 9*9 91 — 810 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. - 


 .. Inaugural Address of MR. LLEWBLYN B. ATKINSON, President. (Abstract. 


WE have had, particularly of later years, presidential addresses 
of such importance and merit that in. a way they become the 
keynote or motif of the whole presidential work, and if we look 
back te the earlier presidential addresses, we see how this 
function has grown in importance. | e 

But the real work ot the President does not lie in his 
Address. For the year of his office he is, as it were, the chair- 
man and managing director of, and the co-ordinating element 
in, this great Institution; and the increasing weight of his 
duties deinands consideration. | MEN 
In our institution the meetings have ijncreaged in number 
with the formation of various sections, some of which at least, 
jn addition to the ordinary meetings, the President attends; 
there are 13 Centres and Sub-Centres which it is his duty if 
possible to visit during his year of office; there are Committees 
and Joint Committees on the greatest variety of subjects of 
importance to the profession and industry, and those who have 
of recent years had the honour of being President, have 
found that it is becoming for the year of office nearly a whole- 
time Job. Unless these tendencies can be modified, it will 
result that few members of the Institution will feel able to 
undertake properly the oflice of President, because they will 
be unable or unwilling. to devote the time and administrative 
effort necessary to the office. 

The year 1921 will see the Institution of Electrical Engineers 
attain its Jubilee ’’; the Society of Telegraph Engineers was 
formed on May 17th, 1871, when 66 names were submitted and 
duly elected as members; of those 66 I believe that only two 
are now living, viz., General E. D. Malcolm, of. Poltalloch, 
R.E., and Sir Herbert Jekyll, K.C.M.G. The first general 
meeting of the Society was held on February 28th, 1872, when 
the first President, Dr. William Siemens, delivered an address 
dealing principally with the objects of the Society, viz., the 
reading of papers and their discussion by members, and gener- 
ally an exchange of knowledge and opinions on.electrical sub- 
jects. The Society, which in the year 1888 became the In- 
stitution of Electrical Engineers, retained that point of. view 
for the first 35 years of its existence; by a process of evolu- 
tion or growth, the Institution has, however, reached a posi- 
tion where it no longer stands only for a science, but stands 
for, and claims to represent, a science and an industry based 
upon that science. 
the first of the great Institutions to be forced by the circum- 
stances of its industry into such a position. The Institution 
of Civil Engineers is definitely a body to protect the interests 
of engineers. as engineers, recognising and certifying to their 
engineering training and knowledge. ‘The Institution of 
Mechanical Engineers may be said to stand for the same view, 
bnt the Institution of Electrical Engineers, whilst certifying 
by its membership to a stundard of engineering skill, goes 
further, and endeavours by its activities to promote the in- 
terests of all its members, in directions which do not neces- 
sarily depend on their particular status or skill. This function 
of its activities has, to a considerable extent, been brought 
about by the fact that electrical engineering is largely con- 
cerned with public services, and hence the intrusion into its 
affairs of Governmental and municipal regulations in a degree 
quite unapproached in civil or mechanical engineering. 

The increasing and broadening sympathy existing between 

the Institution of Electrical Engineers and all classes in the 
industry may be traced to the time when definitely or im- 
plieity the great difference between it and. the older Institu- 
tions was recognised and the work of the Institution adapted 
to the needs of the industry. P | p 
. The great extension of the activities of the Institution 
through its 12 Territorial Centres and Sub-Centres, whilst it 
has raised the Institution to the position of the most active 
engineering force in the country, has created its own special 
problems, and notably that of finance. In the past the leading 
engineering Institutions, including the Institution of Electrical 
Engineers, have maintained in London a home and have held 
regular meetings, generally at fortnightly intervals, and pub- 
lished the Proceedings thereof, and at that point they 
have been content. In our own case last session the number 
of meetings of all Centres and Sections at which papers were 
read or discussions took place was 105. 
These meetings, however, involve considerable expense. The 
expenses of meetings are twofold; for meetings in our own 
building, only extra lighting, cleaning, and some refreshments 
are added, but for provincial meetings therg is, in addition, 
rent of meeting places. Above all, however, there is involved 
the extra printing. 

The cost of printing and posting the Journal in 1914. was 
£2,000 per annum, and this has risen until in 1920 it has 
reached £6,000 per annum. There is little doubt in my mind 
that some form of drastic editorship of the discussions and 
* Proceedings " will have to be put in force if the present 
number of papers is to be published. The single fact that 
members of the Institution have to grasp is this: that this 
Institution is giving more to its membership than any British 
Engineering Institution has ever attempted; and comparisons 


of the cost of the working of our own Institution and the. 


The Institution of Electrical Engineers is 


* 


necessary subscription thereto with those of other Institutions 
bave no common basis. e MN 

It was in 1873, the second year of the life of the Society of 
Telegraph. Engineers, that the first edition of Clerk Maxwell's 
* Treatise. on Electricity " appeared., That treatise was the 
starting point of modern electrical theory. 7 
To-day the work thus started with Maxwell has been largely 
completed. Our knowledge of the fundamental basis of elec- 
tricity, viz, the electron, has reached a high degree of cer- 
tainty and precision of measurement, leaving us with the 
unsolved problem which electrical science is doubtless called 
upon to solve, viz,, the nature of the atom. | 

Tied up with this problem will lie the complete solution of 
the problem of temporary and permanent magnetism. We 
had last session a very able and suggestive contribution by 
Mr. Evershed to the latter discussion, and I think the sug- 
gestions put forward by him were a great stride. forward. 
The discovery of radium and radioactivity in 1898, and the 
proofs that chemical atoms are not, as till then supposed, 
eternal, bnt are subject to change, radioactive atoms them- 
selves breaking up into other chemical atoms and electrons, 
was no less than an absolute revolution in thought. 

We have come to realise that we cannot regard the electron 
as something by itself, having a fixed inertia mass. The 
electron cannot move without setting up movements in the 
ether involving the storage of energy therein, and the amount 
of those movements depends on the acceleration and also on 
the velocity of the electron. The inertia mass of the electron 
therefore is in part or wholly an expression of a rate of storing 
energy in the ether. Experimental investigation seems to 
show that the whole mass, or apparent inertia mass, of an 
electron may be thus accounted for, and it is clear that at 
least some part, if not the whole, of the inertia mass of all 
matter arises from the energy effect of the ether disturbances 
which take place when matter is accelerated, and these. dis- 
turbances being transmitted with a finite velocity the inertia 
mass of all matter in whole or. part depends on the velocity 
with which it is moving. m | 

It is quite clear, therefore, that we as engineers have to 
accept considerable changes in the views on which the 
sclentific training of most of us has been based. 

Of the strictly technical problems of the future, the first is 
the more complete realisation of the value of our fuel. The 
change of the last seven years in the value of fuel, not only 
measured in terms of currency, but also in terms of 
human effort, has turned upside-down all previous considera- 
tions, and the immediate problem of electrical generation 
to-day appears to lie in the direction of more complete utilisa- 
tion of fuel by selective distillation with recovery of useful 
produets, and in the use of gas and coke in the boiler furnaces, 
or by complete conversion of the coke into gas for use in gas 
engines. 28 l mE l 

The gas turbine has made some progress, generally on the 
lines of multiple explosions discharging gases into a turbine 
wheel, but, speaking without detailed knowledge of the latest 
developments in this direction, I believe that the future gas 
turbine will work on a cycle of combustion at constant pres- 
sure with adiabatic expansion through nozzles giving the gas 
the necessary velocity for a turbine wheel, the constant pres- 
sure for combustion being obtained by pumping the air and 
gas into the turbine through regenerators heated by the waste 
heat. I am aware that this class of cycle has had considera- 
tion and been rejected largely on account of the losses incurred 
in the compression part of the cycle, but the inherent advan- 
tages of such a cycle for large units are so great that I cannot 
help thinking that sooner or later the difficulties of the coin- 
pression part of the cycle will be overcome. 

The heat engine and dynamo as the elements for transform- 
ing the energy of fuel into electric currents have reached a 
stage of efliciency where there is little further to be hoped 
along the present lines, and in the direction of output for a 
given weight of material we have reached the point where, 
notwithstanding the small Joss which is transformed into heat, 
the output is really limited only by the necessity of surfaces 
to dispose of this heat. Last session we had a very suggestive 


. paper by Mr. Shepherd which, with the discussion pivoting on 


it, indicated that the next step will be the complete water 
cooling of the machinery, again enhancing the possible output. 

There still remains the possibility of some completely new 
process, which will eliminate the heat engine and dynamo 
and substitute some other method of producing the electron 
stream that we call the eleetrie current, by a process which 
does not involve the efficiency limits imposed by the second 
law of therinodynaimies, as, for example, the possibility of 
electrieally unlocking the stores of energy in the atom. 

In this connection I cannot overlook the possibilities sug- 
gested by what is called the photo-electrie effect. When light 
of certain wave-lengths falls on a metal the metal becomes 
positively charged, electrons being liberated. As far as we 
know, the energy which the liberated electrons possess is 
greater than that supplied by the light wave, if the energy 
of the wave is uniformly distributed. The quantum ” theory 
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assumes that the energy of the wave is concentrated im finite 
portions, which are sufficient to account für the result, but 
this seems to me a very forced conclusion, and one much less 
likely to be true than an explanation which is based on the 
idea that there are great stores of energy in the atoms, and 
that by the application of a small resonant effort we can release 
this energy at the expense of the internal energy of the atom. 
Photo-electric cells capable of generating small currents have 
been produced, but the whole subject is as yet waiting further 
research. | i 

The discussions and uncertainties surrounding the future 
programme of electrical generation and distribution have had 
and are having a very serious and detrimental psychological 
effect on the engineering and directional staffs of the supply 
industry. 

The position of these staffs, especially in the smaller muni- 
cipal undertakings, has never been very happy. Men of con- 
siderable engineering ability, but perhaps not so well equipped 
as in the case of larger undertakings with commercial or 
diplomatic talents, have had to contend with an environment 
in which local and labour politics formed a dominating feature. 
While in many cases the difficulty was minimised by the help 
of a sympathetic committee, or chairman of committee, the 
result has been in a great many cases to produce a final con- 
dition of semi-apathy. 

This has been greatly aggravated in the last year or two, 
when, in the belief that all the smaller stations were to be 
swallowed up, even the higher staffs of company-owned under- 
takings as well as the committees of municipal concerns have 
lost their interest, which in the latter case was often a personal 
or local enthusiasm, and have simply carried on witb a mini- 
mum of exertion. Whilst it must be admitted that the 
appointment of the Electricity Commission and all it involves 
has been loyally accepted, largely due to the confidence which 
the personality of the Commissioners Inspired, yet even this 
has led to an attitude of mind whereby the Commissioners 
have come to be regarded as the Deus er machina who shall 
solve all problems and resolve all troubles. 

Engineers of small undertakings are generally the commer- 
cial managers as well, but their work and pride are on the 
engineering side, the generating station and distribution sys- 
tem. The realisation that sooner or later the generation will 
cease and the distribution only remain, and that salesmanship 
rather than engineering skill will be the feature looked for, is 
naturally not very agreeable to these men. This class of men 
is in fact going through what the craftsman goes through 
when machinery replaces his skill, and they feel very much as 
he does when he is assured that eventually machinery causes 
more employment, not less. We must face the fact that one 
reason why the larger generating stations will be more econo- 
mical than the smaller ones, Is the decrease in the total amount 
of skilled superintendence that will be necessary, and that this 
class of occupation will diminish. The compensation must be 
found in the increasing use of electric current, and the engi- 
neer's function must be diverted to all that this involves in 
finding new openings, designing equipment for new opera- 
tions, and in stimulating consumption and the distribution 
therefor. 

The results of the trials and experiments on a great many 
types of cables have led to the result that to-day it may be 
said that the vulcanised rubber-insulated cable holds the field 
for internal work, that for underground mains of low and 
medium pressures vulcanised bitumen cable or paper-insulated 
lead-covered cables are standard practice, whilst for high pres- 
sures paper-insulated lead-covered cables are used exclusively. 
The early paper lead-covered cables did not aim higher 
than 11,000 volts, and to-day the British Engineering. Stan- 
dard tables do not go further, but cables of 20,000 and 30,000 
volts are extensively used, cables of 50,000 or 60,000 volts can 
be obtained from responsible manufacturers, and were there a 
real necessity cables of 100,000 volts would be forthcoming 
commercially, either of ordinary types perhaps with graded 
dielectric, or with pressure-distributing metallic layers form- 
ing part of the dielectric enclosure. 

Constant research work and experiments have been devoted 
not only to the materials employed, but to the method of 
manufacture, and above all to the improvement of methods of 
installation of jointing and protection, a large part of the 
trouble with cables being with these accessories. 

The pioneer work of Price on the North-East Coast of ring- 
main high-pressure feeders with discriminating protective de- 
vices, with various detail modification, gives, with a minimum 
of mains, an almost absolute immunity from breakdown for 
the individual consumer. This system is now attracting con- 
siderable attention abroad, where so far no such security. of 
supply has been realised. 1n most cases special forms of cable 
are being used, but efforts are being made to adapt the prin- 
ciple to ordinary cable systems. 

The future progress seems to lie in the direction of the im- 
provement of the material in two directions. The researches 
of Evershed on characteristics of insulation and of Adden- 
broke on diclectrics, which have been published through our 
Institution, have shown that the limits of dielectric strength 
and the losses of power in dielectrics under alternating pres- 
sure are due to the presence of moisture. The organic cellular 
structure of paper leads to its being very hygroscopic, and the 
greatest difficulty is found in drying out all the moisture and 
maintaining the dielectric moisture free at all stages of manu- 
facture. There are organic threads which are practically non- 


hygroscopic, but they cannot be made into papera or woven 
for the very reason that their surfaces are so smooth, and so 
jt would appear as if either papers must be chemically altered 
or that a new method of applying felted fibrous materials and 
then securing in place must be devised to use such fibres. 

In addition to such lines of research in any case the con- 
stant improvement of quality of paper in the sense of elimina- 
tion of weak spots is taking place. The dielectric strength of 
paper as used for cables is, say, 500 volts per mil, but the di- 
electric is only operated in cables at, say, 50 volts per mil, a 
wide margin being necessary to cover the inequalities of the 
material and the irregular and unexpected rises of pressure to 
which they are subjected. The great fall in the price of 
rubber, from 11s. 6d. per lb. in 1911 to 1s. 6d. per Ib. in 192). 
if permanent, may have a bearing on future types of extra- 
high-pressure cables. 

In 1914 the Postmaster-General appointed a committee to 
consider the question of high-speed telegraphy. The defnite 
conclusion reached was that for this country the multiplex 
system was superior to the automatic, and that a special 
apparatus named in the report included all the features con- 
sidered desirable, viz., a free keyboard perforator, five-unit 
code, and printing direct in page form. Such an apparatus 
working duplex with quadruple sending and receiving sets at 
each end would dispatch from 40 to 50 telegrams per hour per 
operator, that is 160 to 200 messages each way per hour. One 
such apparatus dealt with two-thirds of the whole Manchester- 
London traffic, and very few circuits could keep one apparatus 
occupied. Hence we may certainly say that, even for crowded 
traffie, invention is really ahead of requirements. The use of 
apparatus like high-speed telegraphic apparatus is under Post 
Oflice conditions complicated by staff questions, and the prac- 
tice in the Civil Service of selecting the higher grades by 
seniority and not by technical or temperamental merit, thus 
making it difficult to ensure that the overlooking of a staff is 
done by one specially skilled in working and adjusting a num- 
ber of circuits. | 

Probably the most needed apparatus to-day is a cheap and 
simple transinitter worked from a typewriter keyboard, and a 
cheap and simple printing receiver to replace the hand- 
operated sounder instruments of sinaller offices, for the reason 
that there is an ample supply of people able to use type- 
writers, and the printing receiver obviates clerks skilled in 
reading Morse code. For the smaller offices, the telephone has 
replaced the single needle instrument which was used. 

The latest form of repeater is the thermionic valve tube, so 
arranged that a small incoming disturbance causes an ampli: 
fied local current to work an ordinary electromagnetic relay. 
The effect of this with similar valve relays on the receiving 
instrument is to enable much smaller currents to be used. S 
that it is contemplated to use conductors of hard-drawn copper 
weighing only 20 lb. per mile for all telegraphic circuits, in- 
stead of conductors weighing as at present, say, 200 lb. per 
mile, with such repeaters, say, 100 miles apart. 

In 1871 the mirror galvanometer and siphon recorder were 
the reading instruments used, and with them a speed on the 
Atlantie cable of 15 words or, say, 75 letters per minute was 
obtained. Heavier conductors, improved methods of work 
ing, the use of inductance shunts, and the use of very sensitive 
relays such as the Heurtly and the Brown, have brought the 
speed up to 300 letters per minute under duplex conditions of 
working, and permit of Morse printing instruments being 
used, whilst the ubiquitous thermionic amplifying valve ìs 
producing a further increase due to the possibility of operat- 
ing it with a smaller current than any other relay, and % 
enabling a smaller fraction of the incoming and increasin; 
current at the receiving end to be utilised; in other words 
each signal can be shorter. . 

We often see comparisons made, to our own detriment, as 
to the number of telephones per head of the population in 
this and other countries, but probably if we had a comparison 
of the messages per telephone, or even the total number of 
messages per head of the population, a different story would 
be told. Tt is clear that, in a sparsely populated district, com- 
munication by telephone attains an importance which it dos 
not reach where all necessities and markets are near the door. 
But. at least in densely populated areas, an economie factor 
arises which differentiates the telephone from nearly every 
other business. 

In most businesses the cost of an individual service become: 
less as the number of services increases. [n the case of a 
telephone exchange the operating cost of each connection m- 
creases as the total number of connections increases, for the 
simple reason that each individual can make and does make 
more calls. It is for this reason that comparisons of the 
annual cost of a telephone are quite fallacious unless the nun- 
ber of calls is referred to, and why any system of flat-rate 
charging is inequitable. 

The problem for telephonists therefore becomes the tech- 
nical one of keeping all main and junction lines working fully. 
this being a question of the proper distribution of centres and 
sub-eentres, together with the proper system of charging % 
that every user pays for what his service costs. In this con- 
nection the system whereby the Post Office records the cbarees 


and renders an account at intervals, which there is no means 


of checking or disputing, is most unsatisfactory, and sooner of 
later some method of rapidly agreeing a call as registerable. 
so that it can be questioned there and then, must be put in 
force. The automatic system lends itself to a development 


— — ERRARE — — — 
Vol. 81, No. 5.344, No VEU 26, 1990.) THE ELECTRICAL REVIEW. 699 


of such a method of record, one on’ which practically no dis- 
pute could arise, except as to inaccurate mechanism. 

The future of wireless signalling is hardly to be estimated. 
The immediate future will probably see all other methods of 
generating oscillations give way to the thermionic tube 
method. In detail rather than principle does this differ from 
the arc method where the discharge of electrons from the hot 
carbon fulfils the same purpose as the discharge of electrons 
from the hot wire of the tube, but the advantage in steadi- 
ness of temperature and resistance lies with the tube, enabling 
the wave-length to be held more constant. Already demon- 
strations with tubes up to 20 kw. have been given. 


(To be concluded.) 


NORTH-WESTERN CENTRE. 


At Manchester, the chairman of the above Centre, Mr. J ulins 


Frith, M. I. E. E., delivered an address at the first meeting of 
the 1920-21 session, of which an abstract follows :— | 

The inquiry: What are the methods in use for supplying 
power to industries, and what are the available sources of 
energy we can tap for the end in view? would, perhaps, 
put us a bit out and make us think. After a little of this 
unwonted exercise, we might summarise the situation as 
follows :— 

The radiation. which the earth receives from the sun, al- 
though not itself heat, is absorbed and converted to heat on 
striking against a more or less opaque body. Sufficient of this 
energy can be concentrated on, say, a boiler, and so made to 
work a steam engine and produce power. This device is feeble 
and not suitable for use in our centres of industry. 


On the second application of the sun's activity, i.e., using 


the sun as a circulating pump to lift water from the sea to 
the mountain tops, Nature and civil engineering helping, 
we can extract and put to useful work some 90 per cent. of 
the potential energy of the water, that is in places which are 
blessed with a climate; in the British Isles, where there is 
only weather, water power is not so reliable. 

As to the moon being a source of energy, the problem is 
not so simple as it looks, and the energy which is really tapped 
in harnessing the tides is due to the difference between the 
time of revolution of the earth and that of the moon round 
the earth; making use of the tides would tend towards keep- 
ing the moon always opposite one fixed point of the earth's 
surface. 

Winds are at best uncertain, though they have been ex- 
tensively used for grinding corn, pumping water, and driving 
small electric generators. 

The electro-chemical effect is the most promising of those 
investigated so far: the conductor which suffers disintegration 
only does so in proportion to the electricity set in motion, 
there are no moving parts, and the efficiency is very high. 
The destroyed conductor has in the past been made of some 
very costly material, and there is no ready market for the 
chemical combination produced; but these are minor points 
which can no doubt be remedied when we have time to give 
to them. 

Molecular activity is at the moment a little new and puz- 
zling, but it is very promising. In energy given out per pound 
of material, it exceeds anything else by several millions per 
cent. It is, certainly, a little difficult to stop and start, and 
seems a trifle like using up the bricks of which the universe 
is built, but we shall no doubt be able to report further to 
a future meeting. 


For the moment we make heat by combustion, and are 


Still at a loss for a means of converting this to mechanical 
energy. We need some connecting link between the fire 
and the generator shaft. Now we find ourselves in the painful 
position of making a practice of rejecting the connecting 
medium when it is only about one-fifth expanded, and the 
best that the engine can possibly do is to use, say, 19 per 
cent. of the total energy for the production of mechanical 
energy. These large amounts of energy received from the 
fire and rejected by the engine are usually not only wasted, 
but become a source of annoyance to our neighbours. We 
are accustomed to refer with pride to the age of steam.“ 
but steam, like Jacob, has usurped the place of the first-born 
not by historic right, nor by any particular aptitude for 
the role, but mainly through the influence of its godfathers 
Watt and Stephenson. Several other fluids have been pro- 
posed, but engineers have turned up their noses at all such 
and, truth to tell, their noses would be the chief sufferers! 
There are, however, some other promising avenues of 
attack on the problem. One is to make the condenser itself 
à source of heat for a second thermal-evele engine, and this 
idea has not received the attention it deserves from practical 
engineers, though it has been carried some little way on the 
theoretical and experimental side and has shown some pro- 
mise. Another line to follow would be not to condense the 
exhaust at all, but to pump it straight back into the boiler 
or heater, there to receive another supply of energy; but 
this is, apparently, contrary to the laws of thermo-dynamics 
as we at present understand them. If we could only find 
some way of putting the exhaust steam back into the boiler 
as it is released from the engine, instead of making it return 


to water to be again re-evaporated by our precious fuel just 


the other side of the boiler plates, the possible efficiency of a 
steam engine might be almost indefinitely increased. | 


Combustion of most fuels with the oxygen of the air will 
produce temperatures in the region of 2,000 deg. F., thus 
giving us a possible efficiency of (2,000— 100) + (4604- 2,000), or 
71 per cent. Our present practice is to employ our 2,000 deg. 
F. in raising steam and superheating it to, say, 600 deg. F., 
giving a possible efficiency of (600— 1000 (460-- 600), or 47 per 
cent. This shows up our wrong-headed way of stating boiler 
efficiency by expressing it as heat delivered over heat received, 
ignoring the temperature and, therefore, the availability of 
the heat. One might almost as well calculate the efficiency 
of a water turbine as water emitted over water supplied. 

The gas turbine offers a possibility of using the high initial 
temperatures, but it would probably exhaust at a temperature 
comparable with that of an ordinary boiler fire. Further use 
of the hot exhaust gases could then be made for raising steam. 

In a recent Government report it was estimated that on 
the average 5 lb. of coal is burnt for each horse-power-hour 
produced in industrial power plant. 

Received :— $ Therms. Per cont. 


5 lb. of coal at, sav, 13,000 therms per 1b. 65,000 100 
Paid out :— 
Proportion used for banking boilers at 
nights and week-ends E " e. 6.000 0.3 
Lost in ashes we EN e 1o00 1.5 
Sent up the stack as hot gases—100 lb. at 


500 deg. F. excess temperature 12.000 18.5 

as steam in the flue gases ... n . 2,000 3.0 

as carbon imperfectly burnt to CO. ... 1,000 1.5 
Radiation from boiler, engine and steam 

pipes a Er e IN m s 000 6 
Mechanical friction of engine ... pe " 250 0.4 
Sent to cooling towers in circulating water 

(7 lb. of steam per Ib. of coal, 1,000 

therms per lb. of steam) ... vs .. 35,000 54 
Used in auxiliaries -— T " . 1,200 1.8 
As one brake H.r.-hour ... 135 ae . 93550 4 


65,000 100 


Four per cent.! The efforts of the reformer may well quail 
before the stupendous loss carried away by the condensing 
water and made hideous in the cooling towers, and by other 
losses which can be reduced. Embodying such refinements 
as have been at present achieved in the best steam practice, 
and working at a good load factor with any large turbine 
plant, one brake H. .- hour may be produced from one pound 
of coal. i 

Let us now turn to the internal combustion engine and 
gas producer. Average practice in moderately small non- 
recovery plant yields about 1 H. p.-hour for each pound of coal. 

The largest of the losses is that carried away in the exhaust 
gases. A good deal of this can, however, be used for raising 
steam in a special form of fire-tube boiler, but here again we 
are limited in the amount of heat we can extract from the 
gases by the undesirability of condensing the steam they 
contain; this is another case for the cheap feed-water heater. 


However, as it is, nearly two-thirds of the heat in the exhaust 


can be used for raising steam, which may amount to 2 lb. of 
steam per pound of coal put into the producers. 

The next serious loss is that in the water used for cooling 
the gas-engine cylinders. This is more difficult to negotiate, 
as low-temperature heat is rather a drug on the market. 
Probably, unless there is a demand for hot water for some 


other purpose, the best plan is to combine gas and steam 


plant, using both the gas-engine cylinders and the exhaust 
to raise steam. which is used in another cylinder driving 
on to a common crank-shaft. ! 

Another proposal that goes much more to the root of the 
matter, is known as the “Still” engine.“ which employs 
a common cylinder, one side of the piston being acted on by 
the gas and the other by the steam generated by the heat 
in the exhaust. I believe the Still engine will " get a 
move on presently. , 

The recovery of by-products largely turns on whether the 
recovery producer can or cannot be made self-supporting in 
the matter of the steam it uses. The auxiliary boiler on the 
exhaust of the gas engine can provide the necessary steam for 
this purpose, but if the producers can make their own steam 
and more, it becomes frequently a question between the 
relative values of coal and by-products whether it does not 
pay to gasify the coal used for steam power plant; this will 
probably, however, only be done by people whose main busi- 
ness is the supply of power, as others will not often want to 
combine manufacturing chemistry and salesmanship of fer- 
tilisers with their other activities. 

It only waits, however, for the perfecting of the gas turbine 
to make the gasifving of coal and the recovery of by-products 
a foregone conclusion. At the back of all this is the immense 
possibility of gasifying what would otherwise be waste fuel. 


There is another possible way of utilising the heat of com- 


bustion and converting it into electrical energy, namely, by 
means of the thermo-pile. It was pointed out above that 
there is an unnecessary loss of temperature between the fire 
and the water in a boiler, say, 2,000 deg. F. to 400 deg. F. 
This temperature difference could be used in a battery of 
thermo-piles having their hot junctions in the fire and their 


E Rev., May 30th, 1919, p. 643, and June 90th, 1919, 
p. 720. 
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cool junctions in the water. The heat which would otherwise 
e wasted is then used in raising steam, and the heat that 
disappears in the Peltier effect is converted into electrical 
energy at 100 per cent. efficiency. For every 1 per cent. of 
th total heat generated which is thus converted, the yield 
per pound of coal burnt is increased 4 per.cent. in the best, 
and 25 per cent. in the average case. ic 

When all our national resources are used as they ought to 
-be used, ample power will result as a by-product, when all 
fuel charges will be struck out of the bill for power. It 
will then remain for engineers to reduce capital charges, 
which can be done slowly by reducing the cost of plant, but 
much more quickly by increasing the load factor and diminish- 
ing the transmission losses of big power stations. Manchester 
has given a lead in this direction by the cultivation of large 


power consumers situated near to the station and willing to 


eco nnodate their demands to the exigencies of the other 
oads. 

. There is a possibility that the use of steam might be justified 
if the latent heat in it could be extracted and used for some 
useful purpose, such as process work in the factory or a com- 
mercial supply of hot water.* It may be perfectly true: (1) 
that what the industrial household is most in need of is a 
supply of hot water for washing the person, the clothes, and 
the culinary apparatus; and (2) that the power station without 
much interfering with its function as a power station could 
supply hot water. Taking for granted items (1) and (2), and 
an industrial community of, say, 10,000 inhabitants grouped 
into 1,670 households of six members each, three of whom 
are working, their houses, arranged on garden-city lines. 
eight or nine to the acre, and allowing for wide roads and 
ample open spaces, would occupy about three-quarters of a 
square mile. The demands for electrical energy per household 
will be about 6,400 units per annum for those employed in 
the factories (1 H.P. per individual), 500 units for lighting and 
cooking in their homes, and 100 units for carrying the house- 
hold about in tramcars and for public lighting; total, 7,000 
units per annum per household. As there are 1,670 house- 
holds the town would require a power station turning out 
about 12 million units per annum, which at 95 per cent. 
load factor would have a maximum load of a little over 
5,000 Kw. . 

. Suppose the station to work with a vacuum of about 90 in., 
it would take about 20 lb. of steam per unit, which could, on 
condensing, yield 20 gallons of hot water at about 160 deg. F., 
80 that we have an average of 400 gallons of hot water per 
household per day. Allowing 50 ga'lons per day for baths 
and washing, 350 gallons are left f^r warming the house. 
If we allow the water to cool from 160 deg. to 100 deg. F., 
about 200,000 therms are liberated per 24 hours, which - is 
sufficient to keep a five-room house comfortably warm. (This 
corresponds in heating effect to about 24 Kw. for 24 hours.) 

In a town of this size there are about 15 miles of roads. 
To carry the hot water from the central station four 5-in. 
mains will suffice; from these would radiate 2-in. mains; and 
from these a 3-in. service would supply each house. Flow 
and return pipes would be provided, the Sow pipes being 
lightly lagged. The loss from these pipes would amount to 
less than 15 per cent. of the heat delivered to the houses if 
the lagging of the flow pipes allowed half of one therm ‘to 
escape per 1 sq. ft. per hour per 1 deg. F., which would 
not be considered a very good steam-pipe covering. 

The total cost of the pipes, including lagging, excavating, 
laying and filling in, would be about £45,000. The extra plant 
required at the central station might add another £5,000: 
6 per cent. interest and 24 per cent. depreciation (21 years’ 
life) = £4,250 per annum Is. per week per house, which surely 
would gladly be paid for this service. 


DISCUSSION. 


ALDERMAN W. WALKER, who opened the discussion which 
followed the delivery of the address, complimented the chair- 
man on his departure from the customary practice of treating 
the chairman's address as not being a subject for debate. 
With regard to Mr. Frith's proposals for supplying hot water 
for an industrial community of 10,000 inhabitants, the first 
thought that occurred to the speaker was, what a nice view 
they wouid have when thev rose in the morning and saw 
the central power station firing up to prepare hot water. 
Also there must be a railway right through the site to get 
to the central station, and a lavish outlay on roads for 
carting fuel and removing ashes. Then he feared a large 
proportion of the houses would become vacant because people 
objected to. the amenities usually associated with a power 
station: they had no power stations which were not looked 
upon as nuisances, although they. had tried to take them 
away from the homes of the people they served. The City 
of Manchester was the most lavish user of water in the 
kingdom, largely for industrial purposes, but the consumption 
of water, cold and hot together, did not approach the figures 
that Mr. Frith had estimated to be the consumption of hot 
water by his community: therefore, there would not be the 
market he had anticipated. With regard to the number of 
units which would be used per household for lighting and 
heating, he did not know of any undertaking that could show 


* Mr. Pearce has had examples of this at work in Man- 
chester for years. See also Errc. Rev., July 5th, 1919, p. 90. 


an average consumption approaching that figure for houses 

of the class which he had described. [t was useless to proceed 

by finding out how many therms they would have at their 

disposal and then fit them into the amount which the people 

ought to use; they must find out what they were likely to 

use, what were the practical possibilities of the scheme before 

committing themselves. He thought that a very great deal 

more could be done by utilising the waste heat of power 

stations in providing heat for the community. In Man- 

chester they had been asked again and again to sell a great 

deal more than they did; a number of large buildings in 

Peter Street, the C.P.A., '" The Refuge,” and the warehouses, 

were heated by waste steam from the city stations, but when 

they studied the problem of carrying the pipes a little further 

afield they came up against the enormous cost of getting 

them through the streets. After all they could not justify 

attempting to utilise a waste product if the expenditure 
became greater than the loss incurred by treating it as waste. 
It would need very careful consideration, especially in the case 
of an established city, with congested roadways, existing 
lines of pipes, and the other factors which entered into the 
question. Mr. Frith emphasised the possibility of the pro- 
ducts of combustion (ether than electricity) becoming of such 
value as to enable the electricity to be looked upon as a 
by-product, but for the time being there did not appear to 
be any reasonable or practical means of arriving at such a 
result. Mr. Frith did not mention the practice of bleeding 
the turbine for the purpose of heating the condensate that 
was becoming an established practice, and was usually justified 
by the results obtained. 

: Mr. J. A. ROBERTSON expressed the view that if one could 
lay out a colony in an area remote from industrial districte 
and set np houses in the nice order shown in Mr. Frith's 
diagram, putting a camouflaged power station in the centre 
(with perhaps a golden dome upon it, and conveying the 
smoke away underground), and take the condensing water 
from a pond round the station, he could understand that 
under such circumstances gas engines might show a very big 

overall efficiency. If one could deliver the water from the 
jackets of the gas engines, heated with the exhaust gases. 
and at the same time get a high thermal efficiency of the 
engines producing electricity, he believed one might show 
something approaching the ideal of 50 per cent.; & thermal 
efficiency of the gas engine alone of about 24 per cent. could 
be obtained. Mr. Frith gave as the cost of the pipes, in- 
cluding the lagging, a capital amount of £50,000, upon which 
he reckoned 6 per cent. interest and 23 per cent. depreciation 
(21 years’ life), making £4,250 per annum. Dividing by the 
number of houses that worked out, as he said, at one shilling 
per week per house, but he allowed nothing for the cost of 
the heat which was going to work his engines with 2 in. 
vacuum. Without his hot-water system he would run his 
engines at 26 in., or in the case of a turbine probably at 
28 in. vacuum. The difference between the 20 in. and the 
26 in., or the 28 in., meant something like 95 per cent. on 
the fuel bill, and with a power station giving about 12 million 
units per annum, taking 3 lb. of coal per unit, that meant 
something like 3,000 additional tons of coal required for the 
heating system. At the present price of coal that meant £5,040 
or £6,000 per annum, which made the figure 2s. 6d. per 
week per house. The Electricity Commissioners had de- 
limited many areas in this country, and all the leading 
electrical engineers in the country had prepared, or were 
preparing, schemes of electricity supplv, but he did not think 
any one of them would include gas engines or gas producers. 
The controversy really all turned on the value of the by-prv- 
ducts; if one could obtain a good price and market for them, 
something might be said for it, but he did not agree with 
Mr. Frith's suggestion that, even apart from by-product 
recovery, gaseous fuel should be used for the purpose of 
raising steam instead of retaining what he described as the 
barbarous practice of burning solid fuel on the bars.” 

Mr. Dunbas pointed out that there were many unknown 
factors; the data now available gave them something to work 
upon, but there were many limiting factors. The area of 
supply was restricted by the high.capital outlay required. the 
loss on transmission was a disadvantage, and it was very 
dithicult to get that nice coincidence of the heating load and 
the electrical load. The market was also a fluctuating one. 
in summer time there would be very littie demand for heat. 
A supply of hot water from a central heating plant could not 
be given for less than Is. 6d. per week at the minimum. Mr. 
Dundas criticised the consumption figures given by Mr. Frith. 
and suggested that the station would necessarily have to 
run in parallel with other stations. The increase in the 
quantity of coal required for generation he calculated to be 
about 1,000 tons per annum running at such a low vacuum. 
He did not think one could get water at a temperature of 
160 deg. with a 2) m. vacuum. With the interest on the 
capital outlay he made the total £6,000, or approximateh 
£3 12s. per house. or IS. 44d. per house per week. There 
would not be much profit out of Is. 6d. per week. 

Mr. 8. J. Watson said that the figure of 5 Ib. aa the 
average amount of coal burned for each H.P.-hour produce 
in industrial power plant was taken from a return which wa: 
some years old. During the last six or seven wears gnat 
improvements had been effected in the overall thermal et- 
ciency of most of the power stations in this country. Tie 
highest thermal efficiency one could obtain in a power Statine 
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was of the nature of 20 per cent., and ten years ago the 
average was somewhere about 5 or 6 per cent. To-day there 
was a large number of power stations operating regularly 
with an efficiency of from 11 to 13 or 14 per cent., and there 
was at least one example in this country.of a power station 
operating at about 174 per cent. They were approaching 
the highest point that Mr. Frith thought possible. His own 
opinion was that in the future they would see developments 
of the internal combustion type of prime mover, and there 
was no doubt that if a suitable metal could be devised which 
would stand the intense stresses, the internal-combustion 
turbine would become à practical proposition. They had 
reasonable hopes that in the neur future such a gas turbine 
would be evolved. Mr. Frith’s figures showed that the eff- 
ciency of the prime mover itself would be about 194 per 
cent., but the exhaust gases carried away some 38 per cent. 
of the total therms contained in the coal. It was in the 
utilisation of & portion, at any rate, of that 38 per cent. that 
improvement would be made. The development of the in- 
ternal-combustion turbine seemed not unlikely to entirely 
revolutionise present methods of heat generation. He was 
surprised that in speaking of the various sources of the supply 
of energy Mr. Frith did not refer to the atmosphere. Some 
few years ago they heard a great deal about the supply which 
might be obtained by means of kite. 
Mr. Dicey, apart from the question of the thermal effi- 
ciency of the domestic grate, thought that against the cost 
of the system of a ‘communal hot-water supply, Mr. Frith 
might have put forward the cost of the coal required in the 
average household in his city; that would do a very great 
deal to commend the system. They recognised that in a 
dense industrial town the problem was at present too difficult, 
but.as the garden city idea developed, and they tried to move 
the masses of population into healthier and more ‘hygienic 
surroundings the communal system would appeal to them 
both as engineers and as citizens. 
. Mr. J. S. Peck explained that there was one case besides 
Manchester where exhaust steam had been used for heating 
purposes. That was in u small suburb of Pittsburg; it was 
a residential district, and there: was s generating station 
which supplied lighting for the community. He remembered 
seeing them tearing up the streets and laying several miles 
of pipes which were very heavily lagged. As far as he knew 
the system was a success, but soon afterwards the central 
station was purchased by one of the large supply companies 
in Pittsburg, and the old svstem was shut down. Probably 
the pipes were there yet, and he expected the original: owners 
would sell them cheaply.: is 
Mr. J. FRITH, in reply, pointed out that the conclusions he 
arrived at were not based on the circularity of Manchester, 
and the central station might even have a golden dome on 
it with advantage. If it was true that the industrial in- 
habitants of Manchester did not use 50 gallons of hot water 
per day per household he thought it was quite time that 
they did so. The 7,000 units included the factories, and he 
provided tramcars for carrying the people to and from work. 
His domestic demand was 500 units per annum, which was 
what a house of that particular size required for electric 
lighting and cooking. As there were several new industrial 
garden city. communities being established, his plea was: 
Don't lose sight of the possibility of supplying hot water 
to those new communities that are being started." As 
regarded a congested area, one could supply it with fewer 
pipes and with less loss in the distribution. With regard to 
the point about the power station working with a 90 instead 
of 26 in. vacuum, the coal required for heating that water 
was saved on the 1,670 houses, in each of which one would 
have one or two fires working at a very low thermal efficiency. 
Could one imagine 1,670 dwellings using as little as 1.000 tons 
of coal per annum? He-did not propose using any cooling 
towers; their purpose was served by the hot water tanks 
in the houses. The water was circulated round, and instead 
of losing its heat on one cooling tower. it was losing its 
heat in heating the houses. Mr. Robertson gave quite as 
much as he took away in suggesting that a gas set would 
be an even better thing for a hot-water scheme than the 
steam engine, but it was put forward as a last stronghold 
for the advocates of steam. If they could only use the latent 
heat which was.now wasted it might give steam a little 
longer life. If Mr. Robertson. thought the speaker was 
advocating the universal use of non-recovery gas plant for 
steam-raising purposes he was mistaken. If one could work 
the self steam-raising recovery producer with its own steam 
it became frequently a question between the relative value 
of the coal and by-products whether it did not pay to gasifv 
coal for steam plant instead of burning it on the bars. If 
it could make its own steam it might be the right thing to 
gasify fuel. Mr. Dundas was wrong in saving that one could 
not get water at 160 deg. from a 90 in. vacuum. Whether 
it was Is. 43d. or 1s. 6d. that the household would have to 
pay per week, either figure was ridiculously cheap; it could 
be made 28. 6d. The point about the different times of peak 
loads of electricity and hot water was a good one, but one 
must remember the enormous thermal storage of hot water, 
and one could use that thermal storage—the enormous number 
of B.-1H.U.8 that were circulating around in the hot water— 
to overcome that difference in the time of the maximum 
« loads. The gas turbine might be a solution of a great manv 
, troubles by being able to take a high T., but in one respect 


it had an immeasurable inferiority to steam. The power 
of being able to condense steam, and with a temperature 
of about 100 deg., which was about the lowest cooling tem- 
perature which they could use, to get an absolute pressure 
of 1 lb. per sq. in. was a very remarkable property of steam, 
and one which gave it a very great advantage. With the 
gas turbine the trouble would be that one would not have 
pressure and temperature in the right proportion. That was 
the trouble with gas turbines, even if one found a material 
with which to make blading which would stand the erosion 
of burning gases. Although a boiler might have a thermal 
efficiency of 100 per cent, if it let heat drop in temperature 
without making it do work in the process that was a thermo 
dynamic sin, and one which was lost sight of when one got 
into the habit of expressing efficiencies as thermal efficiencies. 
If they worked out the thousands of tons of coal per annum 
which heating with hot water would save, the amount would 
exceed very much the extra coal which the station would 
burn due to the low vacuum. Whether it was winter or 
summer, cold or hot weather, one always had fires to get 
hot water, and that meant an enormous waste of fuel. The 
laying of pipes was not an insuperable expense even at present 
prices. It was questioned whether 9,000 therms in 24 hours 
would heat a house. In the days of rationing he would have 
been very glad of that amount to heat his house. To give 
an industrial house with six inhabitants heat equal to a 
24-kW. radiator going all the time would be enormously 
better than any conditions which they had now. 


WESTERN CENTRE. 


At Bristol, at the first meeting of the 1920-21 session, Mr. 
A. J. Newman, chairman of the above Centre, delivered an 
address, of which an abstract follows :— 

Happily, each year finds the Institution, as a whole, grow- 
ing in membership, utility, and prestige; and, largely as a 
result of this, the greater importance of engineering to the 
general] community, is becoming more publicly appreciated. 
It appears practically certain that if it does not fall to the lot 
of the Institution of Electrical Engineers, ultimately. there 
will be other bodies recognised as authoritative in defining 
status, and in forming an engineers' register. In view of new 
factors, it certainly seems justifiable that managerial engineers 
should formulate plans for protecting their own distinctive 
interests. l 

Unfortunately, the average engineer is left with merely a 
minimum of time for the study of economic and social ques- 
tions, but he cannot disregard modern developments, which 
may affect appreciably his personal liberty and position, and 
if the engineer can bring his creative, well-balanced faculties 
and influence to assist in national and local government affairs, 
it will be all to the good. All general prosperity depends upon 
the prosperity of sound public industrial undertakings, from 
Mose our workmen are right to expect their fair share of 
profits. ; 

Industrial and financial conditions are, unfortunately, so 
turbulent and precarious to-day that it seems incumbent upon 
all officials and thinkers to reason patiently with the workmen 
whenever opportunity for discussion is afforded. In the past 
we have neglected this important aspect of verbal influence 
and mental co-operation, and partly because of such failure, 
we are now reaping the consequences. 

Passing from the important factor of man power in industry 
to that of motive power, one turns. almost instinctively, to 
the problem of an ample and reliable supply of cheap elec- 
trical power. When all want more money and shorter working 
hours, we must solve the problem by greater provision of 
efficient machinery of production, of which motive power is 
certainly the most important. 

In the Electricity (Supply) Act, 1919, the difference between 
a Joint Electricity Authority and a District Board is that 
the Joint Electricity Authority must be representative of 
existing authorised electrical undertakers (and presumably 
all of them) within the district, though it is left optional 
whether it has also to be representative of county councils, 
local authorities who. may not be authorised undertakers, con- 
sumers of electricity, and other interests. In the case of a 
District Board, however, representation has to be -given to 
all the interests above enumerated. With this exception, 
there is little difference between the Joint Electricity Autho- 
rity and the District Board. The Act provides, in Section 18, 
that the Ministry in question “ may construct works or 
acquire land." Although the term '' land ” is legally under- 
stood to include both the land itself and anything that standa 
upon it, it has been held that the section in question does 
not allow for the acquisition of works which are alreadv 
constructed. : : 
, Under the Act it is not intended. that anv Joint Authority 
shall make any profits; the results of economies are all to 
enure to consumers. Such being the case, it at once appears 
that companies forming part of a Joint Authority would only 
profit indirectly through added facilities and an expansion of 
their business, Presumably, however, if such companies give 
financial assistance or guarantees, they might reasonably 
anticipate receiving some favour, as compared with other con- 
sumers who may not give such support. Similar remarks may 
also be applied to other authorised undertakers, local autho- 
ritics, and county councils. 
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Seeing that the acquisition of works is not compulsory, 
what will happen in the case of any particular undertaking 
not voluntarily falling into line with the proposals? Since 
no new generating stations may be constructed, and no exist- 
ing station extended, without the authority of the Electricity 
Commissioners, it is reasonable to suppose that no such works 
will be carried out if a supply can be given from the central 
authority at a figure at least as good as that at which the 
particular undertaking in question could itself furnish the 
supply. Further, one has always to bear in mind that, in 
all probability, those who suppost the scheme will be justified 
in asking for rather more favourable terms of supply than 
others. It may, therefore, be reasonably anticipated that in 
most districts Joint Authorities will be formed, although there 
may be difficulty in amicably balancing up all the interests of 
the various undertakers in each area. 

The rate of progress which might have been anticipated a 
year or two ago will, however, probably be less rapid. Delay 
may result in view of the present state of the money market, 
as capital charges per kilowatt of plant installed are now 
three times those which obtained before the war. Obviously 
the new plant to be installed in a capital station would have 
to be compared with the cost of the existing cheaper plant 
belonging to present undertakers. As money is so dear, and 
there are now so many sound investments giving a good 
return, one has seriously to consider if investors would be 
readily found to loan money to Joint Authorities on the 
security of works owned or taken over by them alone. I am 
of opinion that little in this respect could be accomplished, 
and that it is absolutely imperative that financial clauses, such 
as were contained in the original Bill, should be passed in 
3 new Act. The security of the rates of county councils and 
local authorities may then be given, as well as the financial 
backing of companies within the area. Whilst it is necessary 
to have the backing of the local rates. &c., it may be pointed 
out that, in giving such backing, the local authority does 
not really incur any risk, because the Joint Authorities must 
be self-supporting, and there is no reason at all why they 
should not prove to be so. This assumes, of course, that 
their constitution is so drawn up that, those who have voting 
power, also carry financial responsibility proportionate thereto, 
such financial responsibility being borne either directly or 
through them by the authorities whom they represent, whether 
local authorities or otherwise. 

Owing to the present state of the financial market, it may 
oe necessary, or at any rate wise, that Joint Authorities be 
formed covering districts although there is no immediate 
prospect of giving a supply from a central source in such 
districts. It is most important that there should be unity of 
ideas and purpose throughout the district at the outset. 
Efforts for standardisation should also be made immediately. 

Tt is gratifving to learn that our organisations, both from 
the manufacturing and technical aspects, are able to equip 
satisfactorily the biggest stations as vet proposed, and that 
experts are available for their successful operation. In the 
actual lav-out and construction. of a super-station, the main 
initial problems to be solved may be stated as follows: (a) 
an adequate. supply of water; and (b) the maintenance of a 
continuous supply of fuel in case of external disturbance. In 
connection with (b), the problems of coal and ash-handling 
plant have also to be faced, and in the case of large power 
stations, the capital outlay involved by such auxiliaries with 
the necessary railway sidings represent no inconsiderable por- 
tion of the total expenditure. 

In order to minimise these difficulties a floating power- 
station has been proposed. Such a station constructed entirely 
with its complete equipment, say, on a huge raft, would seem 
to present certain definite advantages. If oil fuel were em- 
ploved, the tankers conveying the fuel from the oil fields 
could. be moored alongside the station, and the oil pumped 
direct into the storage tanks. Thus railway transport charges 
would be entirely elininated, as well as the risk of interrup- 
tion to supply due to breakdown in railway facilities, strikes, 
&c. [n addition, an adequate supply of cold. water for con- 
densing purposes would always be available, and the head 
on the circulating pumps would be a constant minimum. 
Such an arrangement would also appear to have the advan- 
tage that, if the station were composed of separate units, 
anv of them might be transported. without dismantling to 
another site should necessity arise. The raft. might be of 
cellular construction, thus lending itself readily to commonlv- 
accepted power-station design in that certain of the cells 
could be utilised as condenser basement, oil and. water storage 
tanks, &c. The construction. of the raft itself would be 
expensive, but against this must be offset the cost of a 
suitable site and foundations for a power house erected on 
land. Moreover. no coal sidings, cooling towers, or culverts, 
and only a minimum of coal and ash-handling gear, or 
water piping, would be required; and, in addition, the mobile 
cold water supply would ensure maximum efficiency. As an 
alternative, such a station could be built bv the sea shore: the 
relative merits of the two alternatives. would, of course, 
devend on the local conditions which prevail. 

The enormous increase in cost, of both labour and material, 
and the enhanced cost of monev, is forcing manufacturers 
to. consider. every means for reducing the dimensions and 
price of their apparatus. Apart from minor refinements in 
design, the possibility of such reduction in cost lies along one 
of three main lines: higher speeds, higher temperatures, and 


‘better cooling facilities. The tendency in this country is now 


to use mica Insulation on large machinery to a much 
greater extent, thus taking advantage of higher temperatures. 
Few people realise the enormous quantity of dust which is 
carried, either on or through tbe windings, of a modern 
alternator may require, say, 27,900 cu. ft. of alr per minute 
the air surrounding a generating station may have as much 
us 0.0006 lb. of dust per 1,000 cu. ft., and that a 5,000-kw. 
alternator may require, say, 27,500 cu. ft. of air per minute 
for cooling purposes. Even if the machine is only in operation 
for 50 per cent. of its time, as much as two tons of dust per 
annum, under such conditions, have to be dealt with by the 
filtering arrangements employed. 

large supply authorities have been keen to realise the 
advisability of employing a competent meter engineer con- 
versant with three-phase power measurement. Satisfactory 
metering is not only a safeguard on the revenue side, but 
assures a satisfied customer, and the adoption of 2 or 3 meters 
in series, for large consumers, has proved a wise investment 
when queries arise about accuracy of accounts. — Whilst 
the maintenance of a good power factor is generally 
stipulated in supply agreements, means of getting a reliable 
check on power facter has, so far not been largely adopted. 
I think, however, the employment of a sine meter (in con- 
junction with a watt- hour meter) has been found to be as 
satisfactory an arrangement as any yet proposed for ascertain- 
ing the average power factor over a given period. I would 
also suggest that a good deal of contention with consumers 
would be avoided if à maximum-demand system of charging 
was adopted based on the k. v. A. instead of om KW. demand. 

Certain progress bas also been made in the development of 
the high frequency synchronised relay. This relay has so 
far been introduced chiefly for the control of street lighting, 
thus avoiding pilot cables. It appears to me, however, that 
application. of the system might be extended to the control 
of those customers who are supplied on off-peak or two-rate 
tariffs, thus dispensing with the usual controlling clock. or 
time switch, and its attendant disadvantages. The main 
recent development on rotary converters, seems to be 
the gradual adoption of higher speeds. Refinements include 
improved methods for seasoning commutators at higher speeds 
and temperatures than are likely to be reached in practice. 
Special care taken in this part of manufacture is, 1t seems, 
amply repaid by the greater elimination of commutator faults. 
Much work has been done in improving mercury vapour recti- 
fers for large outputs. In order to obtain parallel operation 
between different rectifiers, or between a rectifier and a rotary 
converter, it is necessary to adopt a number of somewhat 
complicated devices, and it appears scarcely feasible to operate 
a rectifier in parallel with a compound-wound rotary or 
generator. The ditheulty of parallel operation is doubtless one 
of the reasons why the rectifier, in the past, has not met with 
a better reception. 

Considerable progress has been made in. the. development 
of transformers of high voltage and large output. For large 
sizes forced oil cooling is now usually adopted, the oil being 
circulated through a cooler and back through the transformer 
tank. For one super-station scheme six 3-phase transformers, 
each for 20,000 K. v. A., at 33,000 to 6,000 volts, are proposed. 
If such phase units are adopted, instead of single-phase, 
they will be the largest so far built in this country. The 
biggest sizes so far actually constructed appear to be those 
at Glasgow Corporation’s Dalmarnock station, viz., 7,500 
K. V. A., single-phase, oil-insulated, forced-cooled, | 20,000 to 
6.000 volts, 25 periods, three of which form a 3-phase group 
of 33,400 K. v. A., which is relatively 45,000 k. v. A. at 50 periods. 
Five such groups are 1n operation or being built. The largest 
d- phase, self-cooled transformers built, so far, in this country 
as one unit are 4,000 k. v. A., 6,000 to 12.000 volts, 50 periods. 
High-voltage types for 50,000. volts, 2.000 Kk. v. A., are at pre- 
sent being constructed for export to Spain. Present necessity 
for economy, in capital outlay, is being met, to a large extent, 
by the use of weather-proof transformers. One British firm 
is at present building 12,000-K.v.A., weather-proof groups for 
60,000 volts, and 5.000-K.v.A. groups for 33.000 volts, three 
single-phase units forming one 3-phase group. Another ten- 
deney is towards the use of dry type air-blast. transformers 
for voltages up to 11.000, due partially to the present shortage 
and price. of transformer oil. 

An effort is now being made on all large new schemes to 
standardise high-pressure voltages. A generating voltage of 
6.600 volts, and transmission voltages of 11,000 and 33,000 
volts, are being advocated. These pressures seem to represent 
the highest voltage for which alternators can be wound con- 
sistently with safetv, and the most economical for the trans- 
mission distances at present being considered. Higher trans- 
mission pressures will, doubtless, be proposed when general 
linking-up is contemplated. I am inclined. to suggest that 
laving cables direct in the ground will become more popular 
than the use of troughing and bitumen filling. I am inclined 
to favour overhead transmission lines constructed on the 
split-conductor system, as it seems a pity to expend large 
amounts of capital on catenary suspended pilot cables neves- 
sary for other systems of protection. In comparing the two 
alternatives, we must not lose sight of the difhcultv and ex- 
pense of maintaining overhead construction, which exnense 
has to-dav an appreciable capital value. Each transmission 
scheme will have to be considered on its merits, as such 
factors as contour of ground, saving of route length by avoid- 
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ing detours, wayleaves, clearings, &c., may turn the scale 
in favour of either system. 

Standardisation of apparatus appears to be making con- 
tinued progress. The various makes of motors now offered 
are exceedingly numerous, even important general dimensions, 
such as length or width between feet, und height of centres, 
are invariably so divergent that only minimum progress 
appears, as yet, apparent in standardising such details, which 
ure often vital when a user wishes to replace urgently any 
machine by that of another maker. One hopes that the tend- 
ency towards wider scientific management will not embrace 
the application of so-called laws worked out abroad, and suit- 
able only for abroad. In this country it can safely aim at the 
fullest endeavour to win the co-operation of every worker by 
fair dealing, encouraging each employé to appreciate his or 
her co-operative functions, and the necessity for eliminating 
waste in all directions— waiting for materials, defective tools, 
unnecessary lifting and bandling of material, bad transport, 
Ke. Scientific management is essential to modern conditions 
and its wider, or sounder, adoption will be doubtless only a 
matter of time. Incidentally, it has been stated, by an old- 
time private manufacturer, to be nothing new, but just the 
general managerial application of his own methods of patience, 
good will, fairness, and common sense. 


THE INDUSTRIAL COURT. 


THe ELECTRICAL TRADES UNION AND COLCHESTER CORPORATION. 
We have received from Mr. W. J. Webb, Secretary of the 
E. T. U. and of the Home Counties (No. 9 area) Joint Industrial 
Council, a copy of the proceedings and decisions of the In- 
dustrial Court regarding an application. from the Electrical 
Trades Union that the agreed schedule of consolidated rates 
as fixed by the District Council No. 9 (Flome Counties) of the 
Joint Industrial Council for the Electricity Supply Industry 
should be paid to the workpeople concerned employed by the 
Electricity Department of the Corporation of Colchester. 

Representatives of the parties were heard in London on 
October 22nd, 1920. (See Brec. Rev., p. 638.) 

The contention of the Union was that the Corporation was 
represented directly or indirectly on the National Joint In- 
dustrial Council and on District Council No. 9, and was conse- 
quently bound by the decisions of the Council. 

The Corporation representatives intimated that they had 
refused to take any part in the proceedings of the Joint In- 
dustrial Council, and that they did not consider themselves in 
any way bound by any decision of the Council. 

The grades of employés concerned, together with the rates 
at present paid and the rates claimed, are set out below :— 

| Present rate per hour Consolidated rate 
Grade 


including war advances. claimed per hr. 
Litter-Turner . ls. G4d. a T» 28. Ud. 
Mains Foreman .. IS. Gd. ; . £5 per week. 
Meter Repairer ... ls. 7d. a ss 28. Ud. 
Repairer & Fixer ls. 43d. ^ is ls. Sd. 
Fixer & Reader ... Os. 11d. ee bi ls. 74d. 
Fixer & Reader ... Us. 104d. e is ]s. 74d. 
lutter's Mute . ls. 34d. S is ls. 74d. 
Jointer's Mate ls. 24d. "s me ls. 71. 
Labourer ... e Is. 3id. - ... "m ls. Gid. 
Driver wa i ls. 34d. bs ve ls. 9jid. 
Driver 1 p" ls. 3d. M e ls. Sad. 
Stoker - ET ls. 34d. ad Bet ls. 84d. 
Coal Trimmer .. ls. 23. se A ls. 71d. 
Coal Weigher  ... ls. Old. as n ls. "71d. 
Filter Attendant... Is. dd. in not specified 


Carpenter ls. 52d. A not specitied 

The Corporation met the Union representatives on October 
18th, and endeavoured to arrange a compromise on the clans 
put forward, but this was not accepted. 

The two maim reasons put forward by the Corporation for 
not acceding to the claims were its inability from the finan- 
cial point view, and that the rates claimed were higher than 
necessary in the circumstances, and higher than those paid in 
the town and district for fairly comparable work. [It was 
stated that for the last five years the working of the under- 
taking had shown a total deficit of £7,656. The price per 
unit in 1916 was 14d. for power and 44d. for lighting. and in 
1920, 91d. for power and 9d. for lighting. It was submitted 
that any additional charge in respect of wages would result in 
further serious financial embarrassment. 

It was shown that the rates claimed were being paid. gener- 
ally throughout the area to the grades of workers concerned 
in the electricity supply industry. 

It appeared to the Court that it was not necessary for it 
in the circumstances to deal with the question whether or not 
the Corporation was directly or indirectly represented on the 
Joint Industrial Council or was under, ans obligation to 
observe the decisions reached by that body. Whatever might 
be the conclusions of the Court on those matters, it was sutti- 
cient for the purpose of the present decision that according to 
the evidence the rates claimed were being paid generally 
throughout the area by electricity supply undertakings. The 
Court had had careful regard to the facts submitted with 


’ 


respect to the financial position of the present undertaking, and 
it took those facts into account in determining the date as 
from which the rates claimed should operate. It did not 
appear to the Court, however, that the conditions in Colchester 
were so exceptional that the rates of wages paid should be 
lower than those generally applicable to and paid by similar 
undertakings in the same area. The decision of the Court 
after careful consideration of all the facts and evidence sub- 
mitted was that the rates set out in the schedule referred to 
in the terms of reference should be paid to the respective grades 
of workpeople concerned, except filter attendants and car- 
penters, and that the advance in rate due in respect of each 
worker should take effect as follows: half the amount as from 
May Ist, 1920, and the remaining half as from January lst, 
1921. The schedule did not specify the rates to be paid to 
filter attendants and carpenters, and the schedule was there- 
fore inapplicable to these grades. The Court, however, recom- 
mended that the case of these men should be considered by 
the Corporation, having regard to the Court's decision with 
respect to the other grades concerned. 


THE PHYSICS AND CHEMISTRY 
OF COLLOIDS AND SOME INDUSTRIAL 
APPLICATIONS. 


* 
FARADAY SUCIETY AND PHTSI CAL SOCIETY Discussion. 

In our last issue we summarised the major portion of this 
discussion. Lhe remainder deait with Precipitation in Disperse 
Systems—Cataphoresis and Electro-Eindosmose. 

These two sections of the subject, being somewhat allied, 
were tuken together after a briet introduction, going back to 
first principles, by Prot. ALFRED W. PORTER, F. R. S8. As al- 
ready stated, a colloidal particle carries an electric charge, and 
consequently if a colloidal solution is placed in an electric 
held, motion must tuke place; either of the solid if in the 
form of a mobile suspension—that 1s, cataphoresis—or of the 
liquid if the solid is in the form of a fixed porous membrane— 
that is, electro-endosmose. ‘Lhe origin of the charge has 
usually been ascribed either to the interchange of electrons 
across the surface of contact of liquid and solid, with the con- 
sequent formation to a "' double-layer,” or else to the absorp- 
tion of ions by the colloidal particle. ‘This theory was 
elaborated and clarified in an important paper contributed by 
Mr. J. N. MUKHEWEE, who started with the observed fact that 
for most suspensoids the charge is of the same sign us that 
which the ion substance has in common with the peptising or 
stabilising electrolyte that must be present in the disperse 
medium. The fixation of a common ion is due to the same 
causes that bring about the growth of a crystal in its solution, 
where the attached molecule conforms to tbe structure of the 
crystal. Ions are similarly fixed by "' chemical " absorption, 
after which " electrical" absorption comes into play and 
attracts ions of opposite sign. This is the origin of the double 
layer. Mr. Mukheijee subjects his theory to rigid numerical 
tests, and lie adduces strong support by showing that whereas 
the presence of univalent ions m solution seldom brings about 
a reversal of the origmal charge in an electrolyte having multi- 
valent ions of opposite sign, a reversal is more frequent. 
Furthermore, the order of absorbability of cations by a nega- 
tively charged surface deduced from his theory is the same 
order as the precipitating power of those ions for a number of 
widely differing suspensoids. 

Prof. McBaiN made a most interesting contribution to this 
portion of the subject in bringing forward the expernnental 
discovery that the conductivity of a potussium chloride solu- 
tion was 9 per cent. greater when measured in a fused silica 
capillary tube 0.24 mm. in diameter than when in bulk. This 
was ascribed to the absorption of chlorine ions by the silica 
walls, leaving more potassium ions available for carrying cur- 
rent. The layer of chlorine absorbed was found to. be one 
molecule in thickness. 

Dr. W. R. OnMaNDY's paper dealt with the practical appli- 
cations of cataphoresis and endosinose. One of the most im- 
portant of these is the electrical purification of clays due to the 
work of Count Schwerin, and it is of particular interest on 
account of the very direct applications of colloid physics and 
chemistry which it illustrates. The broad principle of the 
process is the subjecting of a clay suspension to the action of 
an electric current. The suspenion being a colloidal one, the 
clay particles are charged negatively, and hence they are 
carried by the current to the anode of the cell or osmose ma- 
chine in which the treatment takes place. But in order to 
increase the reactivity of the clay suspension, certain colloidal 
substances are added which are selectively absorbed by the 
clay. and these in turn absorb to themselves charged ions from 
the electrolyte. Thus the whole of the clay is converted into 
the said condition, and is separated out by the action of the 
current while the impurities are sedimented out. But the 
interest of the process does not cease here. Through the film 
of purified clay deposited on the anode, electro-endosmose 
comes into play. causing the water in and around the clay 
particles to be driven out and thus pure, almost dry clay is 
extracted from the machine. In treating a very pure specimen 
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of a well- washed English china clay, as much as 6,333 kilos of 
dry clay have been deposited with un expenditure of 11.8 kilò- 
watt-hours at a pressure of 50 volts. 

Dr. Ormandy proceeded to draw attention to other industrial 
applications of cataphoresis and electro-endosmuse. We can 
refer briefly but to a few of these. The drying of peat in an 
electro-osmose filter can be successfully carried out, but the 
conditions prevailing in countries where peat is found are not 
favourable at present for the production of cheap electricity 
from water power. Colloidal silica has been made from 
silicate of soda solutions. The silicic acid solutions have been 
largely used on the Continent for therapeutical purposes and 
an inert highly electro-negative finely divided colloidal gel 
obtained therefrom has been proved to have extraordinary 
properties as an absorbent for use on wounds. In Germany 
two factories are employing an electric tanning process, in 
which the energy consumpfion has recently been reduced to 
6 or 7 kilowatt-hours per square metre of hide. In this, as in 
the other electro-osmose processes, progress has chiefly resulted 
from the discovery of suitable membranes for enclosing anode 
and cathode. Other processes referred to were the concen- 
tration of iron ores from clay deposits, where the addition of 
an electrolyte brings. about selective absorption of ions on the 
ore particles and hence susceptibility to electrical forces; the 
preparation of anti-diphtheritic serums by which a pure con- 
centrated anti-toxin para globulin has been separated from the 
blood serum of a horse; the purification of gelatine, now being 
tested for photographic purposes, and finally the dewatering 
of oils, an application largely used on the Californian oilfields. 


eee 


NHW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


3 for thie journal by Messrs. Szrrow-Jowzs, O' Du AND 
| 8, Chartered Patent Agente, 285, High Holborn, London, W. C. I. 


* Electro-mmagnetic engine or motors." II. F. Mordey. November 


31,490. 
8th. . 
31,516. '' Electric transformers." Metropolitan-Vickers Electrical Co. 


November 8th. (United States, December 10th, 1919.) 
31.517. Electric speed regulator systems." — Metropolitan-Vickers Elec- 
trical Co. November 8th. (United States, November 6th, 1919.) 
31.528. Protective devices for electric distribution systems." British 
Thomson-Houston Co. and H. Pearce. November 8th. 
31,529. “Electric indicating and measuring instruments." British Thomson- 
Houston Co. aad R. C. Clinker. November 8th. 
31,536. * Electric reactors," S. R. Bergman. November 8th. 
States, June 25th.) 


(United 


31.576. Electric lamps for miners, &c." T. Stretton and Thor Electric 
Safety Lamp Co. November 8th. 3, 

31.578. Apparatus for supply of electric current." J. Balsera. November 
8th. 


31.588. Power installations.“ C. H. Merz and Merz & MeLellan. Novem- 


ber 8th. 


31.588. Electrical alarm apparatus," J. A. Slee. November 8th. 


31,616. ‘Treating material by a rising fluid current." H. Velten. Novem- 
ber 9th. (Germany, Eecember 12th, 1919.) 

31.617. Magneto-electric ignition machines.“ R. Bosch Akt. Ges. Novem- 
ber 3th. (Germany, April 24th.) 

31.618. Mayne "loci]ectriv, &c., "machines." X. Bosch aki. Ges. November 


9th. " (Germany, April 22nd.) 
31,632. “ Flanged system of electric conduit," F. T. 
9th. 
31.641. New material, 
process of manufacturing same.” 
November 9th. 


Siena. November 


utilisation of electrical properties thereof, and 
Automatic Telephone Manufacturing Co. 


31,644. * Electric light switch.” S. Morrison, November 9th. 

31.600. '' Electrical advertising sign." F. W. Bundy. November fth, 
31.666. Telegraphic tell-tale instruments.“ AL C. Maeneur (Rac) und 
H. L. Rae. November 9th. 

31.676. * System of electric power transmission.” British. Thomson-Houston 


Co. (General Electric Co.) and General Electric Co. November Mth. 

31,681. “ Stud. for electrically: welding to bulkheads, &c." A. E. 
ling. November. Mth. 

31.87. Electric switches.” J. Hall & Co. and G. F. Ostins. 
9th. 

31,706. *'' Means for supply of electric current to railway, &.. 
trucks.“ W. T. Jones. November. 9th. 

31.711. ^* Electrical igniters.“ C. Payne and J. Wild. November 91h. 

31.730. Collectors. for electric tramway and railway vehicles" A. C, 
Baker, H. Cross. and H. M. Dudgeon. , November 16005. 

31.744. Transmitting by telegraphy photos, pictures, Ke.“ II. S. Berry. 
November 10th. . . 

31.749. " Electrice lamp fittings.” E. P. Austin. 

31.763. “ Device for preventing fires by electricity.“ T. V. 
November 10th. 

31.771. “Sparking plug." 


Frank- 
November 


vehicles from 


November. 10th, 
Draveott. 
J. R. Feltham and H. S. Riches. November 

31.804. ** Manufacture. of electrical resistance material.” Soc; Anon Kumm- 
ler & Matter, November 10th, (Switzerland, November DIüth, 1919.) 

31,5800. '* Electric current. transformers.” British Fhomson-Houston. Co. 
and H. S. Holbrook. November Dorh. . 

31.8. Loose bandle electrice circuit. breakers, current limiters, switches, 
Kc.“ R. Amberton and F. N. Bray. November 10th, 

31,863. *'' Dynamoa leetric machines" R. Bosch Akt, Ges, 
(Germany, June I8th.) 

31,870. „ Treating material by a rising fluid current.” 
ber Ith. (Germany, February D&th.) 

31.891. “ Miners’ electric safety lamps.“ J. Davis & Son and G. Dearle. 
November IIth. 

JI. . S Electredes. or plates. for electric accoumalaors. W'. N. 
November IUlth. 

31.910. '* Rotary teephone number indicator." A. W. 
lith. 

pus I. rte . transformers.” British Vhomeson-Houston Co., 
R €. Clinker and H. Holbrook. November 1th. 

Ape, t7 BL aie clocks "7 M. P. Fare Bulle, November Ilth. 

SLSR t" Frames fov electro-magnetic «locks, M. P. F.srce-Bulle. Novem- 
ber Poth 

AL IU Nen ing cemmutating switch,“ Electric Tool Manufscturnig 
Co and. H. Poarbrother (Electric Tool Manufacturing Cod. November llth. 
P “Electrical cooking, Kc, apparatus.“ B. C. Garman. November 

th. 

31.964. 
man & Pritchard). 


November IIth. 
H. Welten. Novem- 
Ntew art, 


Weston, November 


LI 


“ Electrie insulators.” Buckman & Pritchard and H. Wade (Buck- 
November 11th. 


31.991. Rotor conductors in squirrel cage electric motors.” 
November. 12th. $ 

32.014. Electric light installation | for. alternating current.” 
Vennootschap Philips’ Gloeilampen-fabbricken. November 12th. 
December 5th, 1919.) B 

32,034. Secondary battery plates or electrodes.“ Chloride Electrical Stor- 
age Co. (Smith) and E. W. Smith. November 12th. 

32.0309. Electrolytic apparatus for preparing hypochlorite solutions.” A. T. 
Masterman and D. M. Rogers. November 12th, l i 


G. E. Moore. 


Naamloaze 
(Holland, 


32.062. Filter for preventing injurious elects of diffusion in galvanic 
batterjes." F. Bormann and H. J. Glanzer (Bormann). November 12th. 


32.606. Batteries with compound electrodes.“ F. Bormann and’ H. J. 
Glanzer (Bormann). November 12th. 


. PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which tne specifications will be 
printed and abridged, and all subsequent proceedinge will be taken. 


291216. ' 
3,24. * Electric incandescent arc. devices.“ British) Thomson-Houston Co. 
(General Electric Co.). March sth, 1916. (152,695.) 


| 14918. 
77. (Cooking stoves heated by electricity." R. Arno. 
1918. (I. 32,696.) 
78. Transformation of three-phase imto- practically constant direct cur- 
rents.“ O. M. Corbino. January 8th, 1916. (112,938.) 


2919. 

10,217. Methods of and means for reducing the lagging current on 
alternating current systems supplying induction mqtors and the like.” 
H. A. L. Barry. April 24th, 1919. 42.703.) . W. ud 

13.488. Electrical signalling lamp.” W. T. Coulson and Optalyte, Ltd. 
November 28th, 1919. (102,707.) 
14, 608. Sh: ade carriers for electric tamp holders.’ June 10th, 

(152,710.) 


January And, 


V.. Hope. 
1919. (152,709.) 


14.614. Electric iamp holders." V. Hope. June 10th, 1919. 


15,344. “ Repair or renewal of clectric incandescent lamps." F. Harrison. 
June lth, 1019. 152,716.) 

17.195. Electric light fittings.” British Thomson-Houston Co. and H. C. 
Wheat. July 9th, 1919. (J52,727.) ME. 


17,210. *“ Searchlight and other projectors." Sir C. A. Parsons, E. Bennett, 
and H. Rowe. July Yth, 1919. (152,728.) 

17,916. *' Electrodes for clectric welding, cutting, reducing, of like opera- 
tions.“ C. J. Holslag. July 12th, 1919. (152, 733.) 

17.686. Manufacture of metallic filaments.” British Thomson-Houston 
Co. (General Electric Co.). July loth, 1919. (152, 738.) 

17.790. Impulse transmitting devices for ues in connection with automatic 
Or semi-automatic telephone systems." Automatic Telephone Manufacturing 
Co. September 13th, 1918. (152,495.) - : 

17,869. '' Telephone and the like systems and loading cọùs thercior.” 
182 vue pe (Compagnie Générale de BN Ae July 17th, 1919, 

52.7 Bes 

17,973. '' Radio-navigational apparatus and the like.’ 
July 18th, „1919. (152,758.) 

17,987. '' X-ray tube shields." — British Thomson-Houston Co. 
Electric Co.). July 18th, 1919. (153,759.) 

18,034. '' Telephone transmitter." J. July 18th, 1919. 


EN 
J. Erskine-Murray. 
(General 


S. - Timmons. 


(192,761.) 
18,248. “ Telephone systems." C. R. H. Arntzenius. August 19th, 1918. 
(131,583.) D 
18.254. Electric signs.“ F. A. Smith. july 22nd, 1919. (152,781.) 
18.45. Electric condensers.” Dubilier Condenser Co. August lst, 1918. 
(130.595.) ' 
18.437. Electric condensers." Dubilier Condenser Co. March 7th, 1919. 
(140,045.) 
18,438. ''High potential electric condensers. I. ubilier Condenser Co. 
March 7th, 1919. (140,046.) : 
18,492. '' Negative and positive resistance vacuum tube devices especially 


for use in wireless telegraphy." J. Scot-Taggart. July 25th, 1919. 
application 22.90 19.) (152.63. 

19.479. “ Modulating and transmitting systems for electrice signalling.” 
Western Electric Co. (Western Electric Cow. August Tth, 1919. (152,811 

19.895, “ Galvanic batteries.” G. Fuller, L. Fuller, and G. J. A. Fuller. 
August 13th, 1919. (152,518.) i 

26,348. '' Electrice water heaters." M'. F. 
152.68.) 

27.045. Electrie bells. J. C. 
November 4th, 1919. (452.873. 

27.566. Current collecting Sho, s for train control stems“ H. Haddon 
(J. B. Regan). November 7th, 1919. (132.875. i 

28.762. Electric. dry cells.“ Burgess Battery Co. 
(135. 02.) 

24,845. *'' Electrolytic apparatus.“ &. E. 
Application on 152,402.) 142.879.) 

0.270. Switches for electric installations," A. Graf. May 6th, 191. 
143.42. 

1.057. Sparking plugs for internal combustion envines which carn be 
attached and detached without the aid of tools," S. E. Tavlor, F. O. Filis, 
and G. E. T. Archer. December lih, 1919. (Cognate application 4,812 29.) 
(152, 0.) l 

31,789. t“ Controlling clectro-mechanical power sets for propelling vehicles 
and ships.” Maschinenfabrik Oerlikon. November 3ed, 1919. (152. & W.) 

32.702. Feeding attachments for eleciiolytic eclls," 1. II. Levin. D- 


cember Ast, 1919. (152.901.) 
1920. 


RIj. '"Electeie furnaces." II. Wade “(Booth Electric Furnace (.). 
9th. 1920. (152,904.) l 

2. % „ Sparking plugs for internal combustion engines.“ H. E. Holloway, 
January 26th, 1920. (152,909) ` 

4,396. Wireless telegraph receivers.” J.. B. 
1920. (152.915.) 

5.051. Tntercommunicrting telephone stems.“ J.. C. 
22nd, 1919. (Divided application on 140.561.) (152.917. 

6.001. Heat and measuring appliance for electrical purposes.” 
Schuckertwer ku. | September J2th, 1916. (139. ½2.) 

6,800. °° Sparking plugs for internal combustion motors." V. Bonde. 
December 20th. 1917. (139,816.) 

7.54. Blectrie starting: and regulntinz switches, 
F. J. Shenton & Co. March 13th. 1920. (10152,9206) 

N. 6 7. Amplifying systems comprising thermionic devices, 
tric Co. March 28th, 1919. (141,033 

19,995. S Electric signalling systems.’ 
30h, 1918. (14. 2 

17.239. Distributing and draw-in boxes. for electrical installations A 
Bakker and Bureau Voor Uitvinders. jule lib, 1919, (Divided apphiestian 
on 14.1%. litten ta 141.1 (152,942. ] 

18.013. “ Apparatus for. electro-maunetically extinguishing the ar whieh 
is produced on the. breaking of an electrical circuit." F. Krupp Akt, Ges, 


(Cognate 


Cutler, October 27th. 1919. 


Wrighton and Edison. Swan Electric Co. 


November 19th, 191%, 


Ashcroft. July 9th, 1919. (Divided 


January 


Turner. February 33th, 


. mae l 
Byyrave. July 


Niemens- 


LAJ 


C. J. Muryerison. and 


9 


Western. Elec- 


Western. Electric Co. September 


June With, 118. (143.7152 
19.5% ** Flectro-magnetic chucking device" F. Krupp Akt. Ges. June 
23rd, 1919. 147,590.) 
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INSULATORS, Ltd. 
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For all purposes for which Wu IC in- 
sulation is required specify 
which is water, oil and D ME ie 
„ v0 
FLEMING, BIRKBY & GOOD ALL. LTD. 
LIVERSEDGE, YORKSHIRE. 


WRIGHT 


A.C. amd 
D.C. 


‘Phone: 499 
Tel. : Motor. 


MOTORS. 


WRIGHT MOTORS, Ltd., HALIFAX. 


EVERY DESCRIPTION OF 


SMALL TURNED PARTS and CASTINGS 


for ELECTRICAL ENGINEERS. 
A. MORTON, 
6, Tenby Street North, Birmingham. 


BROOK 


ONE, TWO and THREE-PHASE 


MOTORS. 
See Sup. 66. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON, 


MICA & MICANITE 
TAYLOR & PETTERS, LTD., 


40, Hatton Garden, London, E.C. 1. 


Phone: 
4575 Central. See Page it, 


MOTORS. * DYNAMOS. 
VICTORIA DyNAMO & MOTOR C0., 


CRAVEN HOUSE, 
Kingsway, London, W.C. 2. 
‘Phone: Gerrard 1245, 


Adwver*isement Index, see page xxxvi 
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SU MOTORS 


T. HARDING CHURTON & CO., LTD. 
Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker: 


FRANK GILMAN, 
9, Westfield Road, BIRMINGHAM. 


Bee Advertisement this week, page xxxvii. 


“EMPIRE” 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED, GLASGOW. 
—— —— — —— —— — 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON, E. 


TELEPHONES & CABLES. 


See Advertisement last week, p. xvi. 


CONNOLLY'S (BLACKLEY). L». 


for 


WIRES AND CABLES. 
dae Advertisement this week, p. iii, 


WHITE 


Electrical Instrument Co., Cid. 


2, 4 & 6, GLOUCESTER ST., 
CLERKENWELL, LONDON, B. c. J. 


Wire Phone: 
Voltograph, London. City, 8660, 


ELECTRIC MOTORS. 


One, Two and Three-Phase. 


BRITTAIN’S ELECTRIC MOTOR Co. 
(Late Langdon-Davies Electric Motor Co.), 
110. Cannon Street, London, E.C. 4. 
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.. BEADS - - 


immediate Delivery. 


HOLDER-HARRIDEN LTD., 


‘London, E. C. 
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Park Place, New 
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A NEW JP. 
CATALOGUE. 


See page xill. 


Better than Rubber, Leather and Gutta-Percha. 


Neate St., London, S.E. 5 


SHUNT REGULATORS. 
MOTOR STARTERS and ali classes of Resistance Werk. 


REPAIRS 7.27 MOTOR R STARTERS. 


THE SOLENOID REGULATOR co., 
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MAVOR & COULSON, Ltd., 


GLASGOW. 


MOTORS, DYNAMOS, 
SWITCHGEAR. 
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ES X 
ARMATUR H.DUNN & SON, 


NewingtomCauseway, 
Tel.: Hor; 1167. : LONDON. S. E. 


RAYNER & HEALD, LTD., 


DUKE STREET, DERBY. 
TWO & THREE-PHASE 


MOTORS only. 
FULLER'S Sone, ATES 


RS OF 
ACCUMULATORS BATTERIES 


WIRES & CABLES . 


WORKS; CHADWELL HEATH, ESSEX, 


General Sales Of-ices : i 
IDDESLEIGH HOUSE, Caxton St., Westminster. 


Sram Blocbat, Vic, London, ‘Phone: Vietoria MU. 


INGLEBY & CO., 


ELLAND ROAD, LTD. 
MOTORS 


LEEDS. 
FOR DIRECT AND 
ALTERNATING CURRENT 
Delivery from Stock up to 50 H.P. 


CARBONS, &e. | 
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For Calibration and Experimental Work. 


The following are some Ediswan Sapplies :— 


e Inert Cells. 

ccumulators, Instruments — Indicators. 

Bells & Accessories. louraments Morar. f 

Circuit Breakers. Ironclad Switch Gear. | 
Controllers. Lamps—Royal Ediswan gas- 


Decorative Fixtures. 
Decorative Glass Ware.Leclanche Cell 


iJ 
* 


Mark the items in which 


ou are interested and post this 
page to us, when we wil 


tladle supply full information. 


THE EDISON SWAN ELECTRIC CO., LTD 
PONDERS END, MIDDLESEX. 


London Show : 
123-5, Queen Victoria St, E.C. 4 & 71, Victoria St. S. W. I. 


Eig co Aberdeen, Belfast. Birmingham, 1 Bristol. 


Dry Cells. " Little Glutton Vacuum 

Dynamos. . caner. & | 

Electric Fires and Motors. x 
Radiators. Oil Switches. =e: 

Fans & Ventilators. Telephones & Accessories. A P 

Heating & Cooking Wires & Cables. A 
Appliances. X-Ray & Eleciro- Medical PV 
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We manufacture Resistances for Meter Testing, Phetemetic 
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cattle Naaa Sine iot Middlesbrough, New- Arc Welding and for all purposes. 


pton, Swansea. 
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'PHONE—4576 CENTRAL. 
TELEGRAMS—" MICAYLOR. LONDON.” 


TAYLOR& PETTERS, L™ 


40, HATTON GARDEN, 


LONDON, E.C 1- 
(The O:dest Established Mica House in the country. > 
AND ALL BRITISH. 


ARORA ELECTRIC FIRE 


Has given universal satisfaction. 


ICA MICANITI 


J.NSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 
Contractors for Alr Board. War Offloe and Admiralty Requirements. 
CUTT'NG ANC GAUGING OUR SPECIALITY. 
BEST QUALITY MICA ONLY. 


WHY? Because OUR patented Element is of HEAVY SECTION aad 
has LOW Current Density, yet It GLOWS at a HIGH TEMPERATURE. 


Low Price, Robust, Cheery, Economical. 


Write for List E (Fires & Cookers) to Sole Manufacturere : 


THE ARORA CO., Loughborough. 


(Proprietors: Musessess2 å Co, DeD.) 


ITESTING RESISTANCES 


o. 


| | 40 & 41, Staniforth Street, BIRMINGHAM. | | 
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,. undergone a fundamental change. 
of coal in this country was so low that it was not com- 


THE SEVERN HYDROELECTRIÓ 


SCHEME. 


Last week, with a metaphor ical flourish of trumpets, 
the Ministry of Transport published broadcast an out- 
line of the scheme which has been prepared under its 
wgis for the utilisation of tidal power on the river 
Severn. That such a scheme was under investigation 
had long been known, and the details were awaited with 


keen interest ; not only does it represent by far the most 
important project for the utilisation of water power in 
this country, but also, if carried out, it will be the first 
instance of the harnessing of tidal power on a large 
scale in the whole world. The possibilities of such pro- 
jects have been exhaustively discussed from time to 
time in the technical ‘Press; “mainly from the engineer- 
ing point of view, but hitherto the conclusion has always 
been the same namely, that while the-idea is perfectly 
feasible so far as the engineering aspect is concerned, 
the enormous cost of carrying it into effect prohibits 
its accomplishment on a commercial basis, in the pre- 
sence of rival sources of power which can be developed 
at a lower cost. 

During the last few years, however, the situation has 
In the past the cost 


mercially worth while to incur heavy expenditure on 
water power, and the, demand for electrjcity was not 
so great that it could not readily be met with steam 
power.  Vested interests in relation to water rights 
constituted a formidable obstacle to private enterprise, 
and little assistance. could be expected from the State, 
which displayed no interest in the development of our 
natural resources. The war has changed all that. 
Nowadays the cost of coal has soared to heights un- 
dreamt of in the past; the demand for. electricity, 
doubled during the war, is constantly increasing ; the 
necessity of husbanding our stores of coal, quite apart 
from any question of cost, has forced itself upon the 
attention of the nation, ‘and the lessons of the war 
opened the eyes of the Government to the importance 
of promoting national industries, developing natural 
resources of power, and supplying electricity in every 
district. The influence of the Board of Trade in the 
electrical field had always tended to retard technical 
progress and to hamper enterprise; without initiative 
or imagination, the Board erred always on the side of 
caution. and conservatism, of myopic views and paro- 
chialism, and only under heavy pressure and with long 
delays could reforms be introduced during its régime. 
Now we have a live Ministry, advised by a Commis- 
sion of engineers of tlie highest standing, ànd controlled 
by an administrator of proved ability and wide com- 
mercial experience; initiative has taken the place of 
indifference, and timidity has yielded' to courage and 
foresight. If the promise is fulfilled by performance, 
we shall confess that the fears we expressed lest electrical 
development in the hands of Sir Eric Geddes should 
be subordinated to the interests of transport were un- 
founded, and we shall congratulate the electrical 
industry on having been endowed with a great leader. 
The project, described bv the Ministry in somewhat 
florid terms, is one of the first magnitude, and we are 
not vet in possession of the details. "That it will be 
very costly is certain—some say the outlay will be 30 
millions sterling—but a considerable proportion of the 
cost will be debited to the road and railway across the 
barrage. If we assume that the net cost of the power 
scheme is 20 millions, and that the output is as sug- 
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gested by the Ministry 500,000 H.. for ten hours 
daily—say, in round figures, 1,200,000,000 units a 
year—and if we allow 7 per cent. interest and 3 per 
cent. depreciation on the cost, the capital charges will 
amount to £2,000,000 per annum, or 0.4d. per unit 
generated, without any allowance for inanagement, 
maintenance, and repairs, or contingencies. It will 
be many years before the plant is fully loaded; more- 
over, the ten-hour day is somewhat optimistic, and in 
our opinion the capital charges alone will amount to 
inore like 0.8d. than 0.4d. per unit generated, for years 
to come. The Ministerial forecast for the total cost 
is a little over a halfpenny per unit generated. It is 
upwise to be too sanguine, especially in the prediction 
of cheap electricity. 

So vast a scheme is sure to be assailed with fierce 
criticism on the ground of extravagance. There is an 
extravagance that is parsimonious, and an economy that 
is open-handed, and—provided that the project has been 
thoroughly examined by competent engineers and has 
withstood all tests—we class the Severn scheme in the 
latter category. Space fails for further discussion of 
the subject, but we may conclude by expressing our 
hearty approval of the scheme in the main, so far as we 
lave been made acquainted with its outlines. 


IN our issue of November 12th we 

The London referred to the manifold constituent 
County Council'selements which in London would have 
Scheme. to be included in a Joint Electricity 
Authority. We pointed out that the 


various undertakings in the area and the local autho-: 


rities who would have to be consulted, and the County 
Councils, to say nothing of railway companies and 
consumers, would number over 150. The L.C.C. Special 
Committee on London Electricity Supply was evidently 
acutely aware of this fact when preparing its report, 
which was adopted by the Council on Tuesday. This 
report deals with the general outline of a scheme for a 
Joint Electricity Authority for Greater London. The 
report cautiously refers to the ''very great difficulty 
involved in producing an agreed scheme when regard 
is paid“ to the varied interests of the numerous local 
authorities and undertakers: concerned." Our misgiv- 
ings as to the unanimity which can possibly be expected 
from such a heterogeneous body are also reflected in this 
report. It is, in fact, a proposal for the London County 
Council to put forward a scheme to the Commissioners 
und leave the municipalities or anyone else to do like- 
wise. As the report very gently puts it, quoting Mr. 
Hume when he gave evidence before the alectricity 
Commissioners recently with rgard to the Barking 
scheme: '* There would perhaps be certain questions of 
administration and finance which they (the company and 
municipal undertakings) would necessarily view from 
divergent standpoints, and as to which it might not be 
found possible to avoid the submission of different pro- 
posals." But however mildly the statement is phrased, 
it really means that the same old irreconcilable differ- 
ences as of yore are cropping up between the various 
interests. 

The L. C. C. Committee has proceeded with the 
preparation of this scheme on the assumption that there 
will be supplemental Government legislation on financial 
matters before the time arises for the schemes to be 
submitted, and the report states that the crucial 
part of the scheme is subject to its being ascer- 
tained that the“ heads of agreement’ meet. with ** the 
substantial approval of the undertakers concerned.“ 
These heads of agreement are: That the existing under- 
takers are to run the present plant in their stations 
until it is worn out, that in the meantime anv new 
plant is to be paid for by the Joint Authority and to 


be rented by the undertakers, and that at a suitable 
time the Joint Authority will purchase the buildings 
and sites, and so become possessor of the whole of the 
generating stations. There is perhaps some chance of 
a deal being done with the companies, as the London 
County Council is prepared to barter with them the 
L.C.C. option of purchase in 1931; that is, the L.C.C. 
is prepared to agree to extend the period. But what of 
the stations of the local authorities to which the London 
County Council can offer no quid pro quo? If existing 
undertakers give up their stations and rely partly at 
first, and solely afterwards, on supply in bulk by the 
Joint Authority, what price are they to be charged for 
the bulk supply? This price is to be determined ap- 
parently by the Joint Authority's expenses. It is 


pointed out in the Council's report that there is no 


absolute certainty that the undertaking will be self- 
supporting." The charges for energy are to be fixed, 
of course, with the view of making the Joint Authority 
self-supporting, which means that conceivably tlie 
charges for bulk supply might be higher than the present 
costs of generation. Further, there is a provision to 
be made that the Joint Authority shall regulate the 
charges of the undertakers so as to ensure that the 
benefits and economies resulting from the concentration 
of generation shall accrue to the consumers." The 
undertakers, therefore, seem broadly to stand to lose 
a good deal and have no chance of gaining anything. 
The case is the more serious since the new proprietary 
body, which is to be called into being under the name 
of the Joint Electricity Authority is to consist of anv- 
thing up to 30 members, which includes representatives 
of consumers and, railway companies, and possibly 
labour. It is intimated in the report that the London 
County Council might be called upon to take the major 
share in finance. The report points out quite candidly 
that there would be an element of risk in the advance 
or guarantee of loans by the Council." Local authori- 
ties and authorised undertakers will, of course, have 
power to give financial assistance. 

We have given above merely a few of the points which 
show what highly complicated interests and conditions 
have to be settled, a process that must necessarily take 
a very long time. Whether the London County Council 
really intends this to be a serious scheme or not may be 
open to question. The report allays the fears of 
the Council on a most crucial point, and points an easv 
escape, when it says: ''In any event the Council will 
be free when the time arrives to decide whether or not it 
will come in as regards the rendering of any form of 
financial assistance to the Joint Authority." But if it 
does not give such financial assistance, it is quite 
obvious that the present scheme will certainly collapse. 


We publish an article in this issue 
on shop lighting, by Mr. E. Austin, 
with all the more pleasure beeause we so 
heartily endorse his remarks. We are constantly ineet- 
Ing with examples of shop lighting which can only be 
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Glare. 


‘ares 7’ 


were bad enough, but the brillianey of the unshaded 
vasfilled lamps is excruciating. Worse still, we find 
these lamps in use for street ligliting and outside public- 
houses, &c., with no shades or reflectors whatever. One 
can stay out of a shop, but one must use the road—and 
publie lighting should be regulated by competent autho- 
rity. 


described as outrageous ; the high-pressure gas 


— 


IN a leaderette under this heading in 

An Unfortunate our last issue, reference was made to a 

Coincidence? circular issued by ** one of the leading 

sclentific institutions, of which copies 

had been received by members of the E.P.E.A. As those 

members of the Association who did not receive them 

may be in doubt as to the identity of the Institution 

concerned, we think it desirable to assure them that it 
was not the Institution of Electrical Engineers, 
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. SoME time ago we referred to the de- 


Electricity sirability of those responsible for run- 
Supply ning any of the chief departments in 
Legislation. electricity supply undertakings making 


themselves familiar with the provisions 
of the Acts which govern the industry. There seems to be, 
however, an uncertainty in the minds of some as to 
which are the Acts in question. The Acts are contained 
in a very short list. The basal one is the Electric Light- 
ing Act, 1882; this lays down the chief statutory require- 
ments. Following this there is a very short one, the 
Electric Lighting Act, 1888, the chief feature of which 
is the revision of the terms under which a company 
undertaking becomes purchasable by the tocal authority. 
After 1888, peace reigned in the legislative world for 
some time. Then came the Electric Lighting (Clauses) 
Act, 1899. This, be it noted, is not a general Act—the 
important part is the schedule; this is a case where 
the tail ways the dog. The Act itself merely says that 
certain eonditions are to be incorporated in all subse- 
quent Provisional Orders. It is really intended to 
regularise or codify Orders, and is not retrospective. 
Next comes the Electric Lightiug Act, 1909, and lastly, 
the Electricity (Supply) Act, 1919, still hot from the 
oven. Scotland and Ireland have additional special 
Acts. and also London. In the last case there is the 
London Electric Supply Act, 1908, and the London 
(Westminster and Kensington) Electric Supply Com- 
panies Act, 1908; but these two Acts refer only to the 
thirteen London companies. Altogether, therefore, the 
only Acts which the general practitioner need trouble 
about are the five Acts first mentioned—the leading 
ones being the 1882 and the 1899 Acts. All of the Acts 
can be obtained from H.M. Stationery Office, Kings- 
wav. 
ONE of the first public indications of 
German Invest- what may be expected to take place when 
e the definite Bill for the socialisation of 
log Firms, electricity supply undertakings in Germany 
| has been brought forward and passed has 
just been given by the chairman of an electrical investment 
company in that country. As is known, there are various 
investment companies in Germany which are connected 
directly or indirectly with the big manufacturing companies, 
and in this respect they act as feeders of orders to the latter. 
The activity of the investment companies has hitherto been 
devoted mainly to supply undertakings and tramways in 
Germany, and to some extent also in other countries, but 
manufacturing companies have been almost entirely left out 
of their scope. Now, however, this situation of affairs is to 
be reversed. Speaking at the recent meeting of the 
Gesellschaft fiir Elektrische Unternehmungen, of Berlin, 
when a resolution was adopted deciding to increase the 
ordinary share capital by 15,000,000 marks to 75,000,000 
marks, the chairman is reported to have stated that although 
there was no pressing need for new capital, it was necessary 
to have funds available for the future, as a consequence of 
the Socialisation law. This law would cause the loss of 
many of the supply undertakings owned by the company in 
the course of the next few years, whilst the remaining com- 
panies would require to be considerably extended. Not only 
80, but the directora had been compelled to resolve upon a 
transfer of their activity in the sense of extending their 
investments solely to purely manufacturing concerns in 
the future. The chairman naturally refrained from 
suggesting how the Socialisation Jaw would affect the 
manufacturing companies in the matter of orders from the 
supply undertakings now controlled by the investment com- 
pany in question or by the other similar companies in 
general. Apparently the manufacturing companies will 
lose their special preserves in this direction, and the work 
will be thrown open to competition among native firms. 
But as was shown years ago in the case of the secret agree- 
ment between the big firms, competition between them is 
merely nominal in the home market, and is aimed at the 
extinction of the smaller firing. 


On Saturday next week the period set 

The: Crisis; by the Electrical Power Pagine 
Association for the acceptance of the schedule of the 
National Joint Board comes to an end. That ite members 
will carry out their declared intention to cease work on the 
14th unless a satisfactory settlement is attained before the 
time-limit expires, we think, is not open to doubt; nor is 
it probable that the workers’ Unions will withhold their 
support to the E.P.E.A.—if any attempt is made to intro- 


. duce voluntary substitutes into the power stations and sub- 


stations, indeed, it is a moral certainty that in accordance 
with Trade Union principles, the other Trade Unionists 
will promptly leave their posts. Apart from this, it is 
obvious that without the aid of the technical staff, it 
would be hopeless to endeavour to keep the plant running 
in a large power station. l 

It is clear, therefore, that the crisis is fast approaching a 
climax, and that unless effective measures are speedily taken 
to avert a general strike on the part of the Association, the 
country will be faced with an emergency of the gravest 
character. A complete stoppage of electricity supply would 
paralyse industry, and would subject the public to extreme 
inconvenience and no small amount of loss. It is to be 
hoped that the authorities are fully aware of the nature of 
the crisis and the merits of the case, which is, we believe, 
unique in character. To put the matter in a nutshell, the 
whole principle of the Whitley system is at stake; an 
award agreed upon by the representatives of the employers 
and of the employés on a National Joint Board has been 
contemned by the majority of the employers for a period of 
six months, and if it is not enforced the authority of the 
Board will be destroyed—a consummation which, we fear, 
would not be unwelcome to some of the authorities. 

That the award is not unreasonable is evidenced by the 
fact that a number of authorities, both large and small, 
have already accepted it; apart from that consideration, 
it is a fact that the advance conceded by the Board falls 
far short of the increase in the relative cost of living, and 
the salaries ruling before the war were notoriously 
inadequate in comparison with the services rendered, as 
our columns repeatedly bore testimony. We have no doubt 
whatever with regard either to the justice of the claim or 
to the determination of the engineers to gain their end. 
Steps are being taken in various quarters to find a way out 
of the impasse, but there is only one exit. We trust that 
the authorities concerned will realise the urgent necessity 
of swift action if a stoppage of supply is to be averted. 

Whilst on this subject, we may draw attention to one 
point in the programme of the Association which appears 
to call for reconsideration. It is understood that in the 
event of failure to secure the universal adoption of the 
schedale the Association will withdraw its members, not 
only from the dissenting authorities’ works, but also from 
those of authorities which had already, or may then have, 
accepted the schedule. No doubt the Executive of tbe 
Association arrived at this decision after due deliberation, 
and on good grounds, but it is one which has aroused much 
adverse comment, and will press unfairly upon the willing 
authorities and the public that they serve. Surely this 
course is not necessary. We fail to see how it can be 
squared with the principle which has been definitely adopted 
by the Association—namely, that stern measures should be 
taken only in the last resort, after all avenues of negotia- 
tion have proved to be blind alleys. We would appeal to 
the Executive, in the interests of peace and goodwill, to 
modify its policy in this respect—to recognise its friends, 
and to avoid estranging them by classing them with its 
enemies. 

In conclusion, we believe that steps are being taken 
towards the formation of a Court of Inquiry into the 
subject of this quarrel. We hold that such a Court should 
not be asked to adjudicate upon the terms quoted in the 
schedule ; to do so would be to undermine the authority of 
the Joint Board. But if a Court is constituted, we hope 
that, again in accordance with the Association's rule of 
faith, the Executive will not decline to appear before it, 
and to assist in ita deliberations. By so acting it will 
prove the dona fides of ita attitude in the previous dispute, 
and will enlist public support in its favour, 
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SEVERN TIDAL POWER: AN APPRECIATION. 


By THEODORE STEVENS, M. inst. C. E., M. I. E. E. 


Tun Ministry of Transport will more than justify its 
existence if it carries to completion its Severn Bar- 
rage Road and Railway Scheme," thereby providing 
employment for years for thousands of manual workers, 
and developing industries in that district. 

The daily papers have stated the capital cost as over 
30 millions sterling. With a peak load of one million 
horse power and an output of half a million during ten 
hours each working day there will be eleven hundred 
million kelvins for sale at the switchboard. Averaged 
over 24 hours the output is 155,000 kilowatts. For 
comparison, this average is about half the sum of the 
peak loads of all Greater London's existing electric 
power houses. | ; 

The peak load factor is only 17 per cent., and if 
so low a factor were the maximum attainable, it would 
not pay to invest the capital. N 

We want to examine a few words in the Ministry’s 
memorandum, Which read :— . 

„The power available in the Severn dwarfs into in- 
significance all the other potential sources of inland 
water power within the United Kingdom put together." 

Obviously we are not now dealing with the Severn 
scheme, except relatively. The Severn power can be 
utilised near to the Severn, and there should be found 
uses for all the water powers available there and else- 
where. . 

„Other potential sources of inland water power in 
the United Kingdom put. together can supply a peak 
much greater than one million horse power and a con- 
tinuous 24-hour load of more than half a million elec- 
trical horse power, at less total capital cost than 30 
millions of pounds sterling, and with ''eggs not all 
in one basket." These other sources are not beset by 
what the Ministry's memorandum, at p. 4, calls very 
formidable difficulties inseparable from any attempt to 
harness the tides " ; their higher heads, with less varia- 
tions in heads, allow smaller, higher-speed machines 
to give equal output at smaller capital cost per horse- 
power, resulting in lower fixed charges in the an- 
nual expenditure. There is no necessity to invest the 
whole capital at once in these other sources; for, 
generally speaking, the large consumer can locate his 
new works near one of the waterfalls; while it will 
unquestionably be of advantage in ensuring continuity 
to interconnect the various power houses. 

Of course the Severn scheme must be developed as a 
whole, and years must elapse before the full output 
is completely taken up. During those years the interest 
on capital must form part of the unearned cost, which 
must be provided. | 

The storages available with the ‘other sources "' will 
be, filled hv rain and gravity with no expenditure of 
energy pumping sea water into a beautiful and roman- 


é 


tic valley.“ 


A pumping plant to maintain a flow through one. 


tunnel of 1,200 square feet section would be large 
enough to pass fish, thereby“ improving the fishing ”’ ; 
but causing some inconvenience to the fish which fail 
to arrive at a fresh water lake after their journey. 

One imagines a specially designed structure after 
the likeness of a Greathead shield with trains of stan- 
dard gauge on two or more levels, automatic electric 
signalling, drilling, exploding, and loading plants, all 
in keeping with the ‘largest tunnel of its kind in the 
world.“ 

We prefer several smaller tunnels. 

The Times seems to have assumed that the Ministry's 
memorandum meant to say that the largest hydro-electric 
power installation in existence 1s 385,500 horse power, 
at Niagara. That total is made up of five separate 
plants in one financfal amalgamation. It is not reason- 


able to get so bad a perspective of Niagara’s power. 
There are eight power houses at Niagara with 843,500 
installed horse power. | 

The average reader will be interested to know that 
the correct mean discharge of Niagara gives five million 
water horse power, so the Severn ‘‘ sinks into insignifi- 
cance only relatively, because the Severn power is 
considerable, and England has need of it. Less than 
two inches depth of water over the surface of the lakes 
above Niagara run off uniformly through the 3,000 
hours is sufficient to develop at Niagara the output 
specified for the Severn throughout a year. The area 
of the lakes above Niagara equals the areas of England 
and Scotland together. A summary of the existing 
electricity supply capacities in the United Kingdom will 
improve the perspective. 

The cost of generating a kelvin at the Severn is “a 
little over a halfpenny," but the ‘‘ other potential 
sources of inland water power within the United King- 
dom ’’ would generate more power at less than one-third 
of a penny per kelvin (Board of Trade unit). 
Electrical Times. Ministry of Other potential 

Table I.— Transport sources of water 

Costs of Memorandum, power within 


electric supplies Nov. 26,1990, the United 
totaued. Severn scheme. Kingdom, 


Number of plants — 265 — c 


Capital in millions SU 30 below 30 
Installed plant: millions 

E. H.). me -" 2 (?) (?) 
Peak loads : millions 

or 1.4 l 10) 
Average loads: millions 

H. H.P. bee s 0.36 0.15 0.45 
Millions of kelvins sold 

1919 ae x sae 2400 — — 
Millions of kelvins for d | 

sale oe € isi — 1100 3300 
Generating cost d / kelvin (?) 0.5 below 0.3 
Load factor—per cent. ... 9 to 36 17 40 


There are insufficient data to enable one to under- 
stand the low load factor on the Severn, but the basis 
kor our 40 per cent. was set out in the discussion on 
the Tata hydro-electric works before the Institution of 
Civil Engineers, December 3rd, 1918. 

The essential condition to success in any of these 
schemes is the co-ordination of demand and of develop- 
ment of the water power. To leave the demand to 
develop after the barrage was completed would swamp 
the scheme with“ fixed ’’ charges, while the plant would 
be standing, rusting out, instead of paying its way. 
With reasonable forésight, works to consume the elec- 
trieal output could be completed simultaneously with 
the hydro-electric plant, and the fullest advantage taken 
of the water available. | l 

High load factors, 85 to 95 per cent., are obtainable 
by producing aluminium, copper, zinc, and carbide. 
The highest load factor in the tables quoted above for 
existing demands in the United Kingdom 18 Wolver- 
hampton’s, 36.73 per cent. To keep unit cost low we 
obviously must get the most out of the running plant. 
The consumptions of energy per ton produced of the 
materials named may be quoted to show what offers the 
best load for a water power plant: — 


Kelvins per ton of material. Refining. Reduction. Melting. 
Nitrogen (fixation) 5 = 20000 to 10000 
Aluminium " — 33000 = 
Ferro-alloys Mt — 4500 to 14000 = 
Abrasives L 8500 a 
Caleim carbide — 4500 ad 
Pig iron from ore... — 2200 to 3300 z 
Vine . T VS. 4000 — E 
Nickel .. i 3 — a: 
E 600 to 1100 — 2 
Oppe 3. — = 
bee o "EE 
‘Lead T im 130 — gj 


We look forward to the early development o 


f all these 


— 


| 
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water powers in the United Kingdom as and when 
manufacturers and refiners want electricity or financiers 
are ready to start new and profitable schemes, but not 
for the purpose of taking over nothing better than the 
existing lighting and small power loads. 


LARGE TURBO-GENERATOR FAILURES. 


BT MECHANOLECTRIC.”’ 


REFERRING to the extract from Mr. F. D. Newbury’s 
article in a recent issue of Power, dealing with turbo- 
generator failures, it is of great interest to note the 
considered views on the causes of failures experienced 
since 1913 in America. 

In this country the writer has had an opportunity of 
going carefully into the causes of turbo-generator wind- 
ing failures, and the generally accepted reasons are 
detailed below. 

Taking twelve different breakdowns that cover, more 
or less fully, a series of failures caused by an equal 
number of different reasons, the following goes to show 
that out of the twelve, only three can be attributed to 
operating or commercial running causes, the remaining 
nine are failures due to design and faulty workman- 
ship:— p 8 7 

(1) Atmospheric condensation on windings whilst 
machine was shut down; (2) overloading of rotor 
due to faulty individual machine power factor re- 
gulation; (3) machine not cleaned, spontaneous com- 
bustion caused by dust and oil vapour; (4) machine 
regulation too good, and windings unable to stand 
short circuits; (D) defective rotor band; (6) eddy cur- 
rents in heavy joints in stator windings resulting in 
defective joints; (7) surges between stator bars in 
parallel ; (8) loose iron in stator core; (9) short circuit 
in rotor winding causing heavy out-of-balance; (10) 
defective insulation of stator windings; (11) defective 
jointing, poor workmanship, and (12) insufficient sup- 
port to stator end windings. | 7 

In the case of (1), the machine was in regular com- 
mercial operation, and in the course of ordinary opera- 
tion was shut down for a period of a few days for minor 
attention to details on the steam end; the generator 
became damp, due to atmospheric condensation owing 
to the sudden change in the temperature of the air sur- 
rounding the machine, and the amount of moisture being 
considerable, the machine broke down on being run up 
to voltage for the first time. The fault was a break- 
down between turns on the end connections causing a 
fierce arc which set fire to the insulation, necessitating 
a complete rewind. 

In the case of (2), the fault lay in careless operation 
due to neglect in observing the individual power factors 
of several machines running in parallel, the machiue 
on which the failure took place having its rotor con- 
siderably overloaded, resulting in damage to joints in 
the rotor winding, making it necessary to rewind the 
rotor completely. 

In (3), the winding of the stator burst into flames 
at one point without any electrical fault, and on ex- 
amination it was noticed that there were signs of very 
slow combustion having taken place in the corners of the 
clamping blocks where there was a collection of dust 
and oil. This evidence of combustion was clearly in- 
dicated in similar places all round the end connections, 
the dust having carbonised to an extent sufficient to 
warrant the theory that the slow combustion had been 
eventually fanned into flame by the forced draught 
ventilation. On taking off the clamps this carbonisa- 
tion was clearly marked, which goes to show the neces- 
sity of keeping dust and oil vapour out of machine 
windings where the running conditions do not allow 
of the machines being cleaned at regular intervals. 

In (4), the machines were specially designed to give 
the best possible regulation. The rotor fields being com- 
pensated, the result was, on heavy ‘‘ shorts?’ or faulty 


synehronising, the strains on the windings were so great 
that breakdowns occurred on every occasion when heavy 
current surges were observed; the generators would give 
approximately 40 times full load current momentarily 
on “‘shorts’’ adjacent to the machine. With these 
strains the windings. were distorted, and breakdowns 
occurred between turns both from damaged insulation 
and voltage peaks. The cure for this trouble was ex- 
ternal reactance to reduce the heavy current surges on 
shorts,“ &c. 

The wire band on the rotor, in case (5), worked loose, 
fouling the stator end-connections, causing an electrical 
fault which set fire to the insulation on the end winding 
and compelled a complete rewind. | 

In the case of (6), the stator winding was one bar 
per slot with a normal full load current of 3,000 am- 
peres; this indicates the size of the joints on the end 
connections. ‘These joints became overheated by eddy 
currents, and it was found impossible to keep them 
perfect with the area required in one section, so the 
winding had to be changed to a number of insulated 
bars in parallel. 

The fault in case (7) occurred after the alteration as 
mentioned in (6). With the multiple insulated bars 
in parallel it was found that current surges induced 
high voltages between bars paralleled, and the resulting 
arc set fire to the surrounding insulation. 

In (8), the failure occurred in the slot about 12 in. 
in from the end of the stator iron. Around the point of 
the fault were loose laminations which appeared to 
have been vibrating to an extent sufficient eventually to 
cause the teeth to break away, the loose teeth damaging 
the slot insulation sufficiently to cause & breakdown in 
the slot. 

The failure in (9) was due to the generator rotor in- 
sulation giving way at a point of maximum potential 
difference between turns at a cross-over in the winding. 

In case (10), the fault lay in the general deterioration 
of the insulation of the stator winding due to insuffi- 
cient mica, the deterioration being rapid on account 
of excessive iron loss. This type of failure is fortunately 
rare, if not now entirely eradicated, due to the experi- 
ence gained with different kinds of insulation. 

Failure (11) was clearly due to defective jointing of 
the end connections, às on examination by opening out 
the undamaged joints it was seen that the parts had 
not been carefully tinned before sweating up in position. 

No. (12) was due to badly designed end clamps, the 
arrangement not being stiff enough on short circuits to 
stand the strains even with short-circuit currents limited 
to seven times full load current; a feature which is 
now eliminated, as much valuable experience has been 
gained during the last few years, and the method of 
coil support is more or less the same in machines built 
by different manufacturers, the importance of supports 
of sufficient strength at the right points together witii 
reduced short-circuit current values being fully realised. 

From the above it appears that the greatest number 
of failures are caused by defects in manufacture, 
so that to reduce failures to a minimum manufacturers 
cannot be too careful in selecting materials, and in 
watching the workmanship put into the building up of 
the machine. The human element controls to a very 
high degree the immunity from failure. The writer 
feels that manufacturers err in not having sufficient 
supervision of materials and workmanship during the 
process of manufacture, so that the most successful plant 
will be that which is built under the right supervision. 


A 1-H.P. Water Tap!— The French scientist, M. 
Colardeau, spurred by the high price of fuel and difficulties of 
obtaining supplies, presented to the Academy of Sciences, on 
November 15th, an account of his experimenta with the domestic 
water tap. His conclusion is that this humble, but useful, house- 
hold appliance is capable of furnishing 1 H.P. to drive an attached 
turbine and miniature dynamo. The device would come into 
action every time the tap was turned on, and the electrical energy 
generated would be stored in a battery of accumulators, to be used 
later for domestic purposes," so he says. 
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THE DISTRIBUTION OF ELECTRICITY. 
By W. B. WOODHOUSE, M.LE.E. 


(Abstract of paper reud before the INSTITUTION OF ELECTRICAL 


ENGINEERS.) 


THE economical development of an electricity supply system may 
be divided into two stages : first, the development from a number of 
isolated nuclei, next the association of these into a compound 
organism, This second step is engaging the attention of engineers 
in all industrial countries at the present time. The general problem 
is to provide on a national scale, with reasonable security and 
satisfactory service, a supply of electricity to all olasses of con- 
sumers at a minimum cost. The first consideration is that of the 
area of supply, which will determine the total amount of power to 
be provided and the maximum distance of transmission that may 
be n : 

The economic development of any such system must take into 
account the factor of time in relation to capital expenditure. 
Development, human aud industrial, is a matter of gradual growth, 
and consequently the consideration of a complete scheme without 
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regard to the stages of growth may lead to false economic con- 
clusions. On these grounds the development of a national 
distribution system from existing industrial areas and the intro- 
duction from time to time, as the need arises, of higher and higher 
working pressures, are more likely to be economically justifiable 
than the immediate adoption of the highest pressure necessary for 
the country as a whole. A step-by-step development, it will be 
seen, is consistent with economy, both ultimately and during the 
early period of development. Throughout this paper the assump- 
tion is made that a nominally constant-pressure three-phase 
alternating-current system of supply is adopted, and that each 
change of pressure referred to above will involve transformation. 

The area of supply and the approximate total demand being 
known, it is necessary to coneider the soutces of supply before the 
consideration of distribution can be proceeded with farther. If 
coal be the source of power no separate consideration of such 
matters as fuel economy, generation coste, or transmission costs 
can determine the solution of the problem without reference to the 
final test of cost to the consumer. It does not appear that there is 
a superior economical limit to the size of a power station. On the 
other hand, the transmission of electricity is, from an economic 
point of view, not a virtue, but an expensive necessity. 

Apart from limitations imposed by the circumatances of the site, 
the economical limit to the size of a coal-fired station is determined 
by a condition external to the station namely, the density of 
load in the arca to be supplied. Provision must be made for the 
transfer of energy from one centre to another from time to time, 
in addition to the pormal needs of distribution. The adoption of a 
aystem of interconnected stations aboliehes the necessity of p'aciog 
the stations in the centres of areas of heavy demands. 

A statement of the number of users and of their average 
demand ia insufficient to enable the main technical considerations 
of distribution to be determined, and it is advisable to consider 
consumers in classes according t> the nature and amount of their 
use. Broadly, a division into three classes is sufficient :— 
(1) Domestic and amall power users, 0-50 K.v.A : (2) factories, 
mines and workshops, 50-2,000 k. v. A.; (3) users of over 2,000 K v A. 

Consideration must be given principally to the industrial areas 
of the country in which the bulk of the demand will arise ; the 
supply to other areas will not substantially affect the decision as to 
the situation of the stations or the manner of distribution to the 
industria] areas. 

For a national system of the magnitude required for this 
country it is economically necessary to employ three or more 
pressures : the first, that required for detailed distribution to small 
users, The limitations imposed by the nature and use of the con- 
suming apparatus such as lampa, heaters, cookers, and small 
motors, are considerable, and pressures of from 100 to 250 volts 
have been established for this class of use. The second pressure is 
that required for power distribution to factories, workshops and 
detail distribution centres. 

If, ag in some districts, a large number of power users of from 
10 to 100 k. v. A. are found, as well as a class of larger power users, 
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it may be economical to introduce two power distribution pressures ; 
for example, the 2,000 volts and 10,000 volts which the author has 
adopted in Yorkshire. The justification for a pressure inter- 
mediate between the main power distribution pressure and the 
detail distribution pressure may arise in districts of totally 
different character; for example, a straggling village and a dense 
office quarter. The third pressure is that required for the inter- 
conneotion of generating stations and for that form of distribution 
which is usually called transmission ; it will be decided primarily 
from a consideration of distance and number of feeding pointe, 
but will be subject to definite practical limits imposed by the 
nature of the mains. 

The relationship of the three or more systems indicated above 
raises a number of interesting questions about their method of 
protection. 

The extent of interconneotion or network will depend on the 
nature of the transmission system ; the limiting condition would 
be the complete interconnection of the power-distribution system 
throughout the whole area with protection such as is afforded by 
the Merz-Price or kindred device. In such a case, however, it 
would seem inadvisable to interconnect the higher-pressure trans- 
mission mains of the system. The solution most favoured is the 
division of the power distribution network into a number of 
sections each of 20,000 K.v.A. or more, and fed from an inter- 
connected transmission system. 

The introduction of various pressures of supply calls for trans- 
formation of pressure at a number of points and for a large 
expenditure on switchgear and transformers and sub-stations, which 
must be taken into account when considering the compromise 
between expenditure and efficiency which represents the maximum 
economy. ' 

Each transformation and each interconnection must broduce 
advantages which justify the expenditure, or the result will be an 
increase in the cost to the consumer. A general expression for 
capital expenditure on the various parts of the distribution system 
will take a simple form. The cost per mile of a cable i» xitu may 
be expressed as :— 

Ac + Be (area of core) + Ce ( vy, 
where k v is the working pressure in kilovolts and A, B, and C are 
constants. For example, the oost of three-core cables designed for 
working pressures of from 6,600 to 66,000 volts have been 
analysed and are plotted in fig. 1 for comparison. Those for from 
6,600 to 22,000 volts are based on costs in 1907; those for 
higher pressures are based on estimates of present-day costs. 

The cost of overhead lines may be analysed in a similar way, 
though with such apparatus the increment of coat with section of 
conductor is much more nearly that of the metal used than in the 
case of cables. Within the limits of a particular type of oon- 
struction the increment of cost with pressure is leas rapid than in 
the case of underground cables, and the expression of coat per mile 
would more accurately be expressed in the form :— 

; Ay + Bo X area + C, (AV) + D, (AVY. 

The choice of pressure for an overhead lioe depends, however, 
on considerations of the nature of the country to be crossed and of 
reactance and pressure regulation, which have greater weight in 
the final decision than when making the choice for underground 
cables. 

The oost of a transforming sub-station depends on the number 
and output of the transformers, on the type and number of mains 
brought into the sub-station, on the primary and secondary 
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pressures and on the maximun power in the supplying system. 
The equation of cost for the sub-station as a whole takes the 
form :— 

Cost = A. + B (kva) + c RV)’. 

The determination of the economical current density in distri- 
buting mains and of the economical pressure of supply involves a 
consideration of the total losses in the distributing system during 
the period of time taken as representative. 

The losses may be subdivided into:—(1) Resistance or copper 
losses; (2) magnetic or iron losses; (3) dielectric or leakage 
losses. 

The limiting conditions of load variation for any particular load 
factor and for the same maximum load are: — (I) Sustained 
maximum load for a fraction of the time equal to the load factor ; 
(2) momentary maximum load and sustained fractional load 
equivalent to load factor. 

Expressing the losses at full constant load (unity load factor) 
as 100 per cent., the losses for any load factor produced as in case 
(1) are proportional to the load factor, and in case (2) proportional 
to the square of the load factor. Fig. 2 shows the variation of 
losses with load factor in these limiting cases ; for load factors of 
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m 0'25 to 0°6, such as arise in practice, there is a considerable 
: erence in the amount of the losses. To simplify the calculation, 
: A ink losses it is necessary to consider the time variation of 
e or shape of load curve likely to be met with in practioe. 
mparison of load curves is facilitated by replotting the ordinates 
Popresenuink load (and proportional to the current) in order of 
55 magnitude (see fig. 3). Having thus simplified the 
curve, the losses corresponding to auy variable load of this 
character may be readily estimated, and approximately the 
relationship between the load factor of such a system as is con- 
sidered and the losses is :— 
L = }(F +F), 
where L = losses as a fraction of the losses at sustained full load, 
and F = load factor as a fraction of unity. The graph of this is 
eet out in fig. 2 (3), where it may be compared with the rela- 
tive losses under the limiting conditions referred to above. In the 
generality of cases analysed. the load factor of the losses is some 
16 per cent. less than that of the load. It follows that the cost 
per unit of energy lost is greater than the average coat of energy 
generated. 

The cost of providing a supply of electricity for a consumer ma 
be divided into three parte—production ir working charges, 
administration or management charges, investment or capital 
charges. Let the annual charge per K. v. A. be 8 pounds and the 
charge per kelvin be 5 pence, then at load factor F, the cost per 
K.V.A, is equal to :— 

8 + 36˙5 b Pf. 


The cost of energy after transformation or transmission is not 
accurately expressed in this form, but may be expressed as :— 


Si (1 + c) t 36'5 b, FI, 


where o is a term dependent on the expenditure independent of demand, 
and hi the cost per kelvin after transformation. This equation is 
only trae within the limits of a particular type of construction and 
a particular class of supply, but by adopting values of 8, », and c 
appropriate to the particular class of user under consideration, 
equations of similar form will express the cost with a close degree 
of accuracy. Diversity of incidence of demand must also be taken 
into account; in other words, the load factor of each section of 
the system must be evaluated separately and diversity allowed for 
in their combined demand on the stations. 

The calculation of the aunual cost of energy wasted having been 
made, the expression for economical size may be arrived at :— 
Jet pe cost of losses in pounds per annum per kilovolt-ampere of 
maximum load, q = annual capital chargas on the increment cost 
of a mile of cable per square inch of conductor, a = section of each 
conductor in square inches, Then for the case of a three-core cable 
the annual cost of losses per mile = 0°000128 Pl'/a = d. From 
‘which the current density 1/2 = 884 . The ratio 1/a is the 
economical current density, and considering copper losses only, this 
is independent of the size of vonductor and of the pressure of 
working. To facilitate calculations a curve may be plotted from 
the equations set out above connecting the value of P with the 
system load factor F. For copper conductors the pressure-drop per 
mile is approximately E, = 6°23 Voſęe. In the simple case of a 
rectangular network, the load per unit area p is assumed equally 
distributed between N sub-stations. Assume that the area A is 
square, with sides R miles long, and that the distance between sub- 
stations is D miles. The load per sub-station by definition will 
equal pA/N = D. The cost of sub stations will vary with the 
number and size. the total cost decreasing with the number. The 
cost of mains will vary with the route length and with the weight 
of copper. The route length of mains will be L = (R — D) 2R|D = 
2R (VN — I). 

The total weight of copper in the network is proportional to the 
length of each section, the number of sections, and the average load 
per section, or to (N — 1) AR / 2x. 

As the number of sub-stations ie increased this expression 
approaches a limiting value in which the weight of copper is equal 
to that necessary to supply the total load concentrated at a 
point distant from the feeding point by half the length of aside 
of the square, or R. It must not be overlooked that to increase 
the distance between sub-stations involves a corresponding addi- 
tional expenditure on mains from the sub-station to the consumers ; 
considering only the copper in the networks, the variation of 
weight with the number of sub.stations is not great, and the 
decision as to the most economical number is practically 
independent of the item of weight of copper. 

The maximum section of conductor and the consequent overall 
diameter of the cable are limited by considerations of transport 
and handling, such as the maximum diameter of cable drum and 
the liability to crack the insulation by bending the cable. 

From the data available it would seem that three-core cables of 
the same type of construction may bə obtainable for working 
preasures up to 60,000 volts, and that the present methods of con- 
struction limit the size of conductor to about 0°25 sq. in. section 
kor the highest pressure. If it be necessary to consider the use of 
cables at a still higher pressure, a single-core cable, being free 
from some of the limitations of three-core cables, may be adopted. 

The coat per kilovolt-ampere transmitted by a cable per mile of 
route may be derived from the expression for the cost of cable per 
mile and that for the economical current density. In fig. 4 the 
cost per mile of a cable is plotted against rated pressure. The 
tangent (0 P) to the curve from the point o will meet the curve at 
a point P whose abscissa is the pressure corresponding to minimum 
cost. Actually, however, the current density must be reduced as 
the rated pressure is increased, and the economical pressure is 
correspondingly less, A further consideration arises here, namely, 
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the increased cost of transformers and switohgear as the pressure 
is increased. 

The coat of overhead lines per kilovolt-ampere transmitted is 
not likely to increase as rapidly asthe working pressure, and, there- 
fore, on the ecore of capital expenditure there is no economical 
limit to the pressure which may be used. In such case the limit 
will be imposed by a consideration of :—(1) Minimum size of con. 
ductor required for mechanical strength; (2) subdivision of 
circuits necessary for security of supply ; (3) limitations imposed 
by capacitance, regulation and leakage loases ; (4) increment cost of 
sub-stations with higher pressures. 

It appears probable that, without the necessity for new types of 
cable, main transmission by means of underground cables is feasible 
for many industrial areas such as exist in this country and, pro- 
vided a reliable cable can be obtained, the advantage should lie 
with this method of transmission. Should, at a later date, a 
higher pressure be required for the economical extension of the 
system of supply, a further system of mains at the higher pressure 
could be superposed and applied to the existing systems. 

The conclusions finally reached from a consideration of all the 
conflicting conditions are :—(1) Three or more pressure systems 
are necessary for economy ; (2) the detail distribution pressure is 
fixed by considerations of use; in this country a single-phase 
pressure of from 200 to 250 volts is eatablished ; (3) the size of the 
distributing sub stations is determined by the density of load and 
the size of power users’ installations ; (4) the distance between 
these sub-stations depends primarily on the detail distribution 
pressure ; the sub-stations should be as widely spaced as considera- 
tions of  pressure-drop permit; (5) the main distribution 
pressure is determined by the number of sub-stations in 
tho area, the total load, and the economical balance between 
expenditure on mains and on sub-stations ; in industrial areas in 
this country a pressure of 10,000 volta has been found to be econo- 
mical ; (6) the extent of each power distribution network may be 
reduced with economy as the load develops and the size of sub- 
stations increases; (7) the transmission pressure is primarily 
determined by a consideration of preasure-drop and total power ; 
no advantage is gained by exceeding a minimum fixed to meet 
demands anticipated to arise in a period determined by the rate of 
growth of load ; (8) main sub-stations are determined in number 
by the load on the power distribution networks and the pressure of 
distribution, as well as by the number of generating stations. 


Discussion IN LONDON. 

Mr. la. B. ATKINSON, president, in calling on Mr. Hunter 
to open the discussion on the foregoing and Mr. Rapp's paper 
(which will be abstracted in our next issue), said he thought 
they were very opportune, and would provoke much useful 
discussion of problems which they were now encountering in 
connection With the national scheme of electricity supply. 
He urged members to discuss hoth papers generally, and to 
confine their remarks as little as possible to tarifs, as they 
would shortly have an opportunity of fully discussing that 
subject. 

Mr. P. V. Heste thought that Mr. Woodhouse's state- 
ment that transmission of electricity is, from the economic 
point of view, not a virtue but un expensive necessity," might 
have been differently put. The speaker thought he could 
have put another complexion on the matter. Ihe best posi- 
tion for the power station determined the length of transmis- 
sion distance, and it was by the use of cables that they were 
enabled to build the station on the best site. The author's sug- 
gestions with regard to transmission pressures were probably 
correct, but later he stated that that consideration did not 
decide the main transmission pressure to be used. In reality 
the distance of transmission did not enter into the choice 
of the cheapest voltage to transmit K.V.A. per mile. The 
speaker's opinion was that any pressure likely to be adopted 
at present would be capable of dealing with any transmission 
distance likely to be necessary in this country without later 
alteration. He did not think it was sufficiently realised that 
the choice of pressure for an overhead line was quite a 
different proposition from the points of view of service rendered 
and pressure drop. He was pleased that the author had 
revived the matter of variation of losses with load factor 
(fig. 2); it was of much importance, and they did not hear 
sufficient about it. With regard to dielectric losses, they had 
no, or very little, effect on the limitation of current. Such 
a statement did not agree with the figures given by cable 
makers, but the losses were very small and would probably 
not exceed 2 per cent. of the copper loss. Cable makers did 
not know very much about the subject, and so they were 
not prepared to take risks when dealing with high voltages. 
Mr. Kapp had introduced several novelties into his paper. 
The speaker entirely agreed with his statements about the 
design of good networks being more of an art than a science, 
and just as an artist's success depended on his experience 80 
would the design of efticient networks result from experience. 

Mr. H. M. Sayers explained, with reference to Mr. Kapp's 
examples of the variation in the cost of distribution, that 
the cost would be proportional to the radii of the areas of 
distribution. He thought that the author's figure for the 
cost of generators, transformers, and distributing system of 
£15 per K.v.A. of maximum load was too small, and should 
be increased to over £18. He characterised it as extraordinary 
that a paper dealing with the subject which Mr. Kapp had 
chosen should contain no reference to Lord Kelvin’s law, in 
fact, the author rejected the law entirely, and maintained 
that the limiting factor was the heating of the cables. llis 
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reason for doing so was apparently the possibility that for 
E. H. T. cables Kelvin's law would give a higher current density 
thun it was safe to work with. But was that assumption 
correct for a pressure of 6,0600 volts? However, the results 
obtained from Kelvin's and Kapps methods would not difler 
very much in reality; it was a question of fixing the luniting 
pressure above and below which the two laws should be 
applied. At the same time the problem of the heating of 
cables was of much importance. 

Major A. M. TAYLOR, in connection with transmission pres 
sure, disagreed with clause 7 of the author's conclusions, 
because 1t suggested adopting the lowest pressure of trans- 
mission Which would satisfy the requirements of pressure 
regulation for the period chosen. It was Mr. Taylor's belief 
that they must adopt the very highest voltages practicable. 
even if they seemed to be in excess of the demands imme- 
- diately foreseeable. He emphasised the importance: of tie lines 
for power transfer purposes between stations nt even con- 
siderable distances apart. This was being especially empha- 
sised by the American Institute of Electrical Engineers, and 
was taking a concrete form in the Washington-Boston trans- 
mission line. The author's figures for a 33.000-volt transmis- 
sion were not materially different from figures which the 
speaker had obtained from another source, viz., £0.4 per 
K.V.A. per mile, and he believed that if they could, by the 
use of single-phase underground cables or other means, raise 
the voltage to 100,000 volts, the cost could be brought down 
to £0.2 per K. v. A. per mile. Working on that figure, the 
cost of a mile tie line, intended to carry 30 per cent. of 
the output of the station in an emergency, would, on a 
35 per cent. load factor basis (of the tie line), work out to 
about (0.03d. per unit for the standing charge. If the 100,000- 
volt cable were not forthcoming, a combination of overhead 
line and underground cable would give even lower figures. 
There were stations in this country which at the present 
moment were so handicapped for generating plant that thev 
could probably take on a 30 per cent. additional demand if 
available, that was, a 30 per cent. additional revenue would 
be available for paying for the tie line. Added to that, the 
effect of running the whole of the generating station plant 
for months together hopelessly overloaded must unquestion- 
ably materially shorten the life of the generating plant, if it 
did not even precipitate actual breakdown; therefore, an 
extra depreciation charge on the generating plant must be 
credited to the transfer line, which would save such a con- 
dition. Makers of three-phase cables could not use 66,000 
volts without incurring à. maximum potential gradient of at 
least 45,000 volts per centimetre, and more probably 50.000 
volts per centimetre. Clark and Shanklin’s tests (American 
I. E. E. paper, 1919) showed that the resistivity of the insulation 
began to decrease verv rapidly when a maximum potential 
gradient of over 93.000. volts was incurred. Cable makers 
must be taking considerable risks in offering 66,000-volt cables, 
or else Clark and Shanklin’s tests were wrong. The latter’s 
figures were, however, confirmed by Hoahstadter in 1915. On 
account of the shortness of time at his disposal, Mr. Taylor 
reserved further remarks for the next meeting. 

A speaker whose name was missed referred to the merits 
and demerits of overhead v. cable systems, and questioned 
whether an underground cable was ever justified on the 
ground that an overhead line was cheaper. The rate of 
increase of the cost with the increase of pressure was less 
for an overhead than for a cable line: the cost of an overhead 
line could under certain conditions be reduced to one-quarter 
of that of a cable hne. The safetv of an overhead line 
depended on the size of conductor and on the length of span. 
The length of span also effected the choice of the size of 
conductor, and also governed the cost and voltage of the 
line. The speaker showed a lantern slide to indicate by 
means of curves the comparison between the cost of various 
tvnes of transmission lines. 

The meeting was then adjourned until December 9th, when 
the discussion on both papers will be resumed. 


— 


DISCUSSION AT NEWCASTLE-ON-TYNE. 


Mr. W. B. WoopHotsk read his paper at a meeting of 
the North-Eastern Centre at Newcastle-on-Tvne, on November 
22nd, Mr. J. R. Beard, chairman, presiding. 

Mr. TowNLEY, who opened the discussion, thought that 
on the North-East Coast they had seen that ' step by step ” 
development was on the wrong lines; a broad view must 
be taken in laying out a system. Their chairman (Mr. Beard), 
m his address, had dealt with that point, and suggested that 
there was a danger in considering national supply that step 
by step development might be carried too far, and that a 
scheme miht. be considered on much too parochial lines. 
The speaker suggested that very considerable expense and 
confusion might be caused when considering the development 
of à system arranged on step by step lines, as changes would 
have to be made, and the alterations might cost more than 
if the system had been laid out at the outset with a broader 
view to the future extensions. He agreed that a number of 
different pressures were required. The question of time with 
regard to load factor was a point which he thought should 
be more particularly considered when arranging tariffs. He 
did not. think that sufficient. thought had been given when 
fixing tariffs about the tune when a consumer's maximum 
demand came on to a system. The cost of large stations was 


not mych less than the cost of running independent stations; 
when they got above 100,000 Kw. there was very httle de- 
crease m cost. - 

Dr. BowbEN also referred to the step by step development, 
and said that while it might not be the best course to adopt 
when taking the broadest view, it was the best policy at the 
moment, as they were now suffering from artificial, inflated 
prices, and these must necessarily fall; he would be a very 
bold mau indeed who would go on with a very big scheme 
now. Dieleetric losses were about set off by the copper 
losses, so that in most cases it was sufficiently correct to take 
the losses as about constant. On these matters he thought 
they might get a little more data from the cable makers 
than they did. 

Mr. VERNIER agreed generally with most of the author's 
conclusions. The most debatas.e porat, in his opinion, was 
that of the step by step development. If it could possibly 
be done it seemed to him that the broadest possible view 
that cash would allow should be taken at the outset. On the 
North-East Coast they used 90,000 volts, they were pioneers 
in adopting that pressure, but now they would be very glad 
to have something higher. The question was: What pressure 
were they going to take as the outer limit for the possible 
development of the district? If they took a medium pressure, 
something Ingher than they had, but not higher than they 
anticipated, they might regret it in less than ten years. He 
thought their chairman made a valuable suggestion when 
he proposed that the Electricity Commissioners might assist 
financially, so that undertakings might take a long view 
when designing schemes. They did not want to make any 
decision that might be wrong or might be regretted in the 
future. He could not reconcile with his own figures Mr. 
Woodhouse's statement with regard to the extra cost of in- 
sulation being proportional to the square of the pressure“; 
the cost was nothing like the assumed cost, and he certainly 
disagreed, for the cost of extra insulation between pressures 
of 6,000 and 30,000 volts was certainly not proportional to 
the increase of pressure. A very interesting statement about 
the dimensions of high-pressure cables was that which stated 
that 0.05 in. was a minimum section for pressures above 
10.000 volts. lle instanced a case where a cable 0.0225 in. 
in section was used for 20.000 volts. On dielectric losses. 
unfortunately, not so much work had been done as the 
importance of the matter warranted. At the same time 
something had been done in the way of research, but not 
vet sufficient to justify publication, and they hoped to get 
it done next year. 

Mr. WOODWARD expressed the opinion that the real answer 
to the question about the desirability or not of the step hy step 
development was to be found in the point of time. One of 
th® difficulties of scheming a system was the great amount 
of capital that had to be expended before any revenue began 
to come in; a large portion of that had to go into the ground 
in the network. 

Mr. PRAGNELL said that, in dealing with the load in indus 
trial districts, not much consideration was given to the pos- 
sibility of levelling up the load curve. He would even go so 
far as to suggest the drastie splitting up of hours, and co- 
operation between users and the supply authorities so that 
they might regulate the dinner hours, as well as the starting 
and finishing. hours. so that the load might be more evenly 
distributed. Regarding high-pressure cables, he referred. to 
the difficulty of dealing with very large cables lest in the 
bending, or unwinding, the insulation should be broken. 

Mr. CLOTHIER drew attention to the fact that the cost of 
protective gear did not greatly increase with the increase of 
pressure. Ile submitted a chart showing that the cost of such 
gear only increased from a figure of 3.75 to 4 between voltages 
of 3,300 to 60,000. | 

Mr. W. B. Woobnorvsr, in the course of his reply, said that 
it was for purely financial reasons that step by step develop- 
ment was suggested. He urged the imperative need for due 
regard being paid to the financial side of the undertaking. 
They must spend their money wisely, and get the utmost 
value for it. He did not think that in their entire history 
there had ever been a greater need for economy of capital. 
He disapproved of the suggestion of money being. provided 
free of interest, it would not be good for any industry, and he 
did not think they were likely to get it. 


Japanese Rallways.— A large estimate for work in 
connection with the electrification of the Japanese State rail- 
ways was voted some time ago. In this connection. the 
Swedish Commercial Attaché at Tokio reports having been 
informed at the Ministry of Railways that it is intended to 
convert. from 500 to 700 miles to electrie traction during the 
next five years, starting with the lines leading into the capital. 
It is proposed to ask. Parliament. to grant a further exti- 
mate for a considerable sum so that adequate funds will be 
available for the execution of the programme in question, and 
a generating station of. 110,000 Kw. is to be built for the pur- 
pose. No definite decision has been. reached regarding the 
system to be adopted, but it is proposed to send the chief 
engineer to the State Railways to Europe and the United 
States next vear on a tour of investigation, and the engineer 
is said to consider it probable that it will be necessary to 
place large orders for plant in other countries. 
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THE PROPOSED SEVERN BARRAGE. 


A 500,000-H.P. TIDAL SCHEME. 


Tue scheme for impounding the tidal waters of the Severn 
estuary which is dealt with hereunder has long been pro- 
jected, and appears to be the first scheme of its kind that 
has been worked out in some detail for the purpose of utilising 
ocean tidal energy to generate electricity. Our information 
is obtained from the broad outline of the official scheme which 
has been issued by the Ministry of Transport, but it should 
be remembered that no indication of the probable cost of 
carrying out the project is given. The daily Press seems to 
regard the hydro-electrical portion as the main aim of the 
scheme; it is, however, in reality associated with the develop- 
ment of road, railway, and shipping enterprise. 

Long ago the G.W.R. Co. realised that additional means 
would have to be provided to meet the ever increasing railway 
traffic between the banks of the river. The Severn Tunnel 
has not proved altogether satisfactory owing to its great depth 
involving heavy gradients and ventilation difficulties. The 
widening of the existing high-level bridge would be costly, 
and the provision of a new high-level bridge, three miles 
further up the estuary at Beachley, would entuil long gra- 
dients, a considerable detour of main line, and the overcoming 
of great- difficulties in securing and constructing sure founda- 
tions. Thus, a low-level crossing as now proposed, and com- 
bining & hydro-electric barrage, presents advantages over the 
alternative routes, in that the cost of quadrupling the railway 
lines would be, comparatively speaking, a simple and inexpen- 
sive matter. | 

In connection with the electrical possibilities of the scheme, 
it might be well to refer back to the article in our issues of 
May 21st and 28th last on the Lower Severn or West of 
England Electricity District as provisionally delimited by the 
Electricity Commissioners. 

So recently as two years ago a scheme for the utilisation 
of the tidal power of the river Severn was suggested by 
independent engineers to the Water Power Resources Com- 
mittee of the Board of Trade, which body, under the pre- 
sidency of Sir John Snell, has been considering the water 
power resources of the United Kingdom which can be made 
available for industrial purposes. According to the official out- 
line of the scheme, power available in the Severn dwarfs all 
the other potential sources of inland water power within the 
United Kingdom put together. The Severn is unique in com- 
bining in itself all the conditions essential to the economic 
development of tidal water power on a large scale. These 
consist of an exceptionally high range of tide; an estuary of 
large capacity; an ideal geographical situation, in relation to 
the: industrial centres of the country; and suitable land along 
the banks of the estuary for the development of industrial 
undertakings. . pw 5 

The necessity for immediate increased railway communica- 
tion between South Wales and other parts of the kingdom, 
the long-felt need of access over the Severn estuary for vehi- 
cular traffic, and the possibility of combining these with a 
large scheme for the production of electric power for indus- 
trial purposes, led to a detailed study of the whole project 
iru oes by the Minister of Transport. These studies, 
which have been worked out by the civil engineering depart- 
ment of the Ministry, have resulted in the formulation of a 
comprehensive: scheme. on a site further down the river 
Severn than the Beachley scheme before mentioned, and of 
@ very much greater potentiality, which provides for the 
production of over 500,000 ff. p. during a ten-hour day with 
a peak load capacity of over 1,000,000 H. p., at an estimated 
cost for generation at present-day prices of a little over & 
halfpenny: per Board of Trade unit. 

In order to appreciate the magnitude of the power to be 
thus made available, comparison may be made with the world's 
greatest water power installations :— 


Amalgamated Nisgara Falls Power Co.  ... 
Pacific Light & Power Co. (Big Creek) ... 300,000 
Ontario Power Co. ... " .. 200 


' Capdella (River Flamisell) Spain 150,000 
Toronto Power Co. e x 146,000 
Keokuk (Mississippi River) 150,000 
Kinlochleven (Scotland) ... M 30,660 


Incidentally, the utilisation of this potential power would 
effect a saving of about three fo four million tons of coal per 
annum, which would thus be available for export. In addi- 
tion, from a transport point of view, the scheme provides for 
a level road for' vehicular traffic over the river Severn (c, 
fig. 1), which obviates a detour for all traffic between Newport 
and Bristol of about 50 miles via Gloucester. It also provides 
for the quadrupling of the Great Western Railway Co.’s line 
(c, and c) when required between the West of England and 
South Wales at a considerably less cost than could be achieved 
in any other way. Tastly, the scheme will create a locked 
basin for shipping purposes on the Upper Severn above the 
line of the Severn Tunnel, of over 97 square miles in extent, 
a large portion of which will be suitable for the accommoda- 
tion of vessels of the largest size, and which would be usable 
at all states of the tide. LM 

The latter portion of the scheme. combined with the electric 
power available, may be anticipated to lead to industrial de- 


velopment over the whole of this area (G, G), and by bringing 
shipping further up the estuary, materially shorten the dis- 
tance and lessen the cost of transit to jnland places, such as 
Birmingham. The basin will sccommnodate large ocean-going 
vessels, and its configuration will readily admit of the con: 
struction of deep-water wharves (E, E). In the event of the 
resuscitation of inland navigation on such lines as were sug- 
gested by the Royal Commission on Canals in 1905, it would 
no longer be necessary to provide ''sea-going ° barges for 
the traffic via canals to the Birmingham area, as merchandise 
could be transhipped from the ocean liners direct into the 
barges in the basin. 

In the words of the Ministry of Transport, ''It is almost 
unnecessary to point out the inestimable boon which the 
adoption of such a scheme as this would inean to the whole 
community. 'The scheme is formulated on a sound economic 
basis; it is a paying proposition.“ | 

The difticulties inseparable from any attempt to harness 
the tides are very formidable ones on account of the con- 
stantly changing times at which the tides occur, and the 
great difference in the height of the tides at the period of 
Spring and at the period of Neap tides. The Spring tides 
occur round about the periods of full and new moon; Neap 
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tides occur in between these periods. There is abóut five 
times as much water power available during a big Spring 
tide on the river Severn as there is during a small Neap 
tide. Again there is the impossibility of generating power at 
a constant rate from turbines placed in the dam. 

The method of energy storage which has been adopted is 
that of pumping sea water from & low level to & high level 
when sufplus energy is available, and of using the same 
water to drive other turbines in passing from the high level 
to the low level at periods when the stored-up energy is 
required for industrial purposes. In this case the quantity 
of energy which has to he stored is enormous, and an artificial 
salt-water lake has been provided for at a high elevation in 
order to achieve the object desired. 

In a valley not far from the ruins of Tintern Abbey there 
exists a site which appears to be ideally adapted for the 
location of such a high-level lake. In constructing the reser- 
voir it will be necessary to build a dam across the lower 
end of the valley. It is intended to force the water up from 
the low level of the river Wye through. a tunnel driven, 
through over a mile of solid rock, and made to discharge 
into the lake. The tunnel will be forty feet in diameter and 
the largest tunnel of its kind in the world. | 

There will be two separate installations required in connec- 
tion with the power scheme :— on a ak 

1. A concrete barrage across the river Severn within whieh 
sluices (B) and turbines will be installed at 4 4, for utilising 
the power of the tides, and with which will be ocmbined the 
road and railway bridges over the river. | 
E 


* 
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2. An energy storage plant comprising a high-level lake (F) 
and tunnel in combination with a pumping and turbine power 
house, indicated in fig. 1 by the second arrow, on the banks 
of the tidal portion of the river Wye. . ; 

The site which has been selected for the barrage has been 
the subject of very careful study. It lies close to the line 
of the Severn Tunnel, and nature has been kind in providing 
an almost ideal site; at this place the estuary is about 24 miles 
wide, with low-lying tountry on either side. The greater part 
of the bed of the river is exposed dry at low water, and there 
are sheets of rock known as English stones covered with 
seaweed, occupying an area of very nearly a square mile. 
The upper structure of the rocks is what is known as Keuper 
marl," and between the rocks on the English side and the 
rocks on the Monmouthshire shore there is a wide, deep 
channel worn out of the solid Pennant sandstone, known 
as The Shoots.” The rocks on either side shelve steeply 
into this deep gully, which is rather wider and very much 
deeper than the river Thames at Westminster. It is proposed 
to construct the hydro-electric barrage along the edge of 
these rocks at 4 and 4 on either side of the river, utilising 
The Shoots ’’ or deep gully as a tail race for carrying away 
the water from the turbines, and a suitable form of dam has 
been devised of reinforced concrete to suit the circumstances 
of the case. Within this dam there will be chambers in 
which the turbines and generating machinery will be housed. 

The.method which it is proposed to adopt in order to utilise 
the power of the tides is to trap the water in the upper part 
of the estuary above the dam at high water, so as to create 
an artificial diflerence in the level between the water thus 
impounded above and that in the estuary below the dam, 
for a period of several hours round about the period of low 
tide. During these hours sufficient water inside will be 
allowed to pass through the turbines to generate upwards of 
1,000,000 H.P. 

The method of trapping the water in the principal part of 
the estuary is effected by means of horizontally hung sluices 
extending right across the ' English stones” at B. The 
doors will automatically allow water to pass above the dam to 
replenish the upper part of the river while the tide is rising, 
and will automatically shut on the turn of the tide, and so 
trap the water above the dam. 

At the second power house at F, electrical energy derived 
from the tidal turbines at 4, 4 and transmitted by power 
cables, will be used to pump water up to the reservoir (r) 
at such periods as the supply of tidal power permits. When, 
however, the demand for electrical energy is greater than 
the tidal turbines are able to supply, or when for tidal reasons 
the turbines are idle, this power house will automatically 
cease to function as a pumping station, and will operate in- 
stead as a generating station, with high-pressure turbines 
supplied with water from the reservoir. : 

One of the principal novel features of the present design is 
the way in which the difficulty of allowing ships to pass up 
and down íhe river without in any way interfering with or 
interrupting the passage of railwav trains across the bridge 
has been overcome. A locking basin (D, and PD,), capable of 
taking the largest ships, is to be provided on the line of the 
navigable channel and intersecting the barrage. The ships 
will be led into and worked through the locking basin by 
electric locomotives somewhat similar to those in use on the 
Panama Canal. The railway and road traffic will be passed 
over either end of this basin by means of lifting bridges operat- 
ing in such a way as to ensure that there is no delay either to 
railway, road, or river traffic. This is effected by duplicating 
the railway in the form of a loop (c,, c.) where it crosses the 
locking basin, and so controlling and interlocking the arrange- 
ments as to allow continuous free passage for the railway 
or road traffic on one. or other branch of ‘the loop with 
absolute safety. 

In connection with the proposed’ low-level bridge over the 
river in the neighbourhood of the. English Stones.” B, it may 
be noted that this appears to be the most direct way of 
gaining access to South Wales from. England. 

In conclusion, the Ministry outlines the attractions of the. 
scheme from the point of .view of bridging the river for 
road and railway purposes. . . fe Ms i 

In a written statement. Sir E. Geddes, Minister of Fransport, 
informed the House of Commons on November. 30th that the 
scheme had been prepared in his department and had not 
been submitted from outside. It arose from the advisability 
of providing a road and rail crossing of the Severn, which was 
greatly needed and on which large sums would have to be 
spent. It appeared to the Ministry possible to combine this 
witha scheme for developing electrical power. The engineers 
at the Ministry had worked out a general plan from a technical 
point of view, and had renorted most favourably. Apart from 
the power supply the scheme under consideration improved 
road and rail facilities across the Severn. Any scheme would 
require Parliamentary sanction, and before proceeding further. 
he deemed it desirable that the scheme shonld be referred 
to outside engineers for further technical consideration, but 
that was a matter primarily for the consideration of the 
Water Power Resources Committee. Tt was estimated that if 


the scheme could be carried out employment would be pro-: 


vided for 10,000 inen for seven years, but it was not sufficiently 
advanced from a technical point of view for very early adop- 
tion, even if financial 
necessarily, being of great difficulty at the present time. 


considerations did not arise, these, 
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LEGAL. 


l DEATH BY SHOCK NOT PROVED. 
CHARGES under the Factory Act, 1901, Section 79, were pre- 
ferred at Stockton-on-Tees on November 22nd against Messrs. 
lease and Partners, Ltd., of the Tees Bridge Ironworks, 
Bowesfield. | 

Mr. S. R.. BENNETT, factory inspector, stated that on Sep- 
tember 4th a inan named Michael McKenna was found at the 
works lying grasping a crowbar which had a hook at the 
end. This hook was resting on some metal tubing, which 
contained the electric cable for lighting. A man who tried to 
rescue McKenna attempted to knock the hook off the tubing 
and got an electric shock. Other men appeared, and a second 
attempt was made with the same result. The main switche 
was then opened and the man was removed to hospital. 

CHARLES HARRISON, a mine filler, said the voltage was 250. 
Dr. CLOETE considered that death was due to asphyxia follow- 
ing an electric shock. There were no burns. MarrHEW IoNs, 
electrician, stated that the earthing was properly done. 
Under cross-examination, witness said that when he and the 
factory inspector were on the spot after the accident, they 
tried to get a shock and could not do so. Mr. Bennett at that 
time, he said, attributed the accident to the dampness. Mr. 
A. C. Lowe, factory inspector, of Leeds, an electrical expert, 
said that while the cable was insulated in the tubing, there 
were joints which might give a leakage. He submitted that 
there was suflicient voltage in this case to cause death. 

Mr. R. Conen (for, the firm) suggested that there was no 
evidence against the firm. At the inquest, he stated, the 
factory inspector said there was a good deal of electricity 
about at the time of the accident owing to the heavy weather, 
und the man must have got a shock in some way on account 
of the atmospheric effects. Even if McKenna was killed by 
shock, which he submitted was only surmise, it was no fault 
of the firm. ‘The cable was properly insulated inside the metal . 
tubing, and the earthing was adequate. 
. The Bench decided that the charges had not been proved, 
and accordingly dismissed both cases. | l 


" HaLr-warr Tyre " ELECTRIC LAMPS.. 


Ix the Shoreditch County Court, on Thursday, last week; 
before Judge Cluer, a claim was brought by Charles Seymour 
Engazlius, of the Weston Electric Lanp Co., 1-3, Sun Street, 
E.C., lamp manufacturers, against the Elect-Ma Engineering 
Co., of Caledonia Street, King’s Cross, manufacturing elec- 
trical engineers, to recover £39 18s. 8d., balance of account 
for goods supplied. TE qM EP : 

Mr. J. B.- Kvflin appeared as counsel for the plaintiffs, and 
Mr. Roberts; barrister, for the defence. = 

There was a counter-claim for £50, as damages for, mis- 
representation, it being alleged that they purchased from the 
plaintiffs what purported to be 4-watt lamps, argon-gasfilled, 
but the representation proved to be false. They had con- 
sequently suffered a serious loss of business. | i 
Counsel said the plaintiffs were electric lamp manufacturers. 
and they obtained an order through a man who did a little 
travelling, for the lamps referred to in the claim, the price 
being 5s. 6d., less 30 per cent. After delivery the defendants 
conceived the notion that they had. been defrauded. and 
suggested that the lamps were sold to them as $-watt lamps, 
but really the traveller sold “ 4-watt type " lamps. They 
also suggested. that thev had been induced to enter into the 
contract bv fraud, but the plaintiffs strenuously denied this. 
| The traveller was called, and said he was certain. he said 
‘Sd-watt type lamps. He admitted that he did not know 
what a J-watt was. The sales manager also gave: evidence 
as to the order. and 'the dispatch of the goods. Had there 
been any complaint made, they would have changed them. 
but the defendants kept the lamps. They were. made by the 
Stella Co:, of Harlesden. 

For the defence, evidence was^given that these lamps were 
not efficient... They tested one to see if it was gasfilled and 
found it was. not. . i 3 ! 

Junge Cuer: I. cannot see.that you have made out any 
misrepresentation. . You could have returned them, but you 
have kept them to make an investigation. 

Mr. Ronerts : I am entitled to do that, to see whether we 
shall sue for breach of warranty. or reseission of the contract. 
The only submission I make is that taking all the circum-. 
stances into consideration, it is entirely improbable that my 
client would give an order for these lamps unless he had the 
impression that he was getting an efficient 4-watt lamp at a 
price that was cheaner than that of the 4-watt lamp on the 
market, and was thereby making a bargain. Ts it likely 
that he would have agreed to pav 5s. 4d., less 30 per cent., 
which is higher than the market price for the vacuum lamp, 
unless he thought he was buying, and would be able to sell, 
higher-effiiciencv lamps, under the ordinary. price of those 
lamps? The plaintiffs are incompetent to say whether thev 
are J-watt or not, they are the conduit pipe through which 
these goods pass. T say thev were sold recklessly, to the- 
detriment of the purchaser, whilst we were relving on the 
skill of the seller. T ask for damages for misrepresentation. 

Judge Crver said he could find no misrepresentation as 
alleged. He did not think they were held out to be 4-watt 
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and gasfilled, 1t seemed impossible to him. The allegation 
was that the sale was by a careless seller, who sold in his 
spare time. Had he been asked if they were wasfilled, he 
would probably have said © yes," as he did not know enough 
about them to say " no." The defendant was the only one 
to blame as he had a few faulty lamps, and would not return 
them. There would be a verdict for the plaintiffs on the 
claun and counterclaim, with costs. 


Factory ACT OFFENCE. 

The Urban Electric Supply Company was fined £3 at Dart- 
mouth on November 23rd for employing a lad under the age 
of 18 years on a Sunday. Mr. Joseph Owner, H.M. Inspector 

of Factories, said that a youth named Crang, aged 15 last 
April, was found working on the Sunday on an 8-hour shift. 
This was quite illegal, and as the company persisted in their 
action he had no option but to take proceedings.— Western 
Daily Mercury. 


ELECTRICIAN’S MATE'S INJURIES. 


In the City of London Court, on November 29th, George 
Harris, electrician's mate, claimed against R. & II. Green & 
Silley Weir, Ltd., ship and engine repairers, compensation for 
an accident which happened to him while in their service. 
Plantiff's case was that on May 10th he was working in the 
store room of the s.s. Bremen at Tilbury Docks. In raising 
an eight-pound hammer he struck his left eye, which was 
injured, and the right eye also suffered. His earnings were 
£5 5s. 9d. a week before the accident, and he was paid 35s. a 
week until July 19th. Then the employers were satisfied that 
the man's condition. was not the result of the accident and 
stopped the payments, hence the present. proceedings. He 
now asserted that his nerves were so bad that he could not 
do any work. Dr. Mcellvüu said the man's present neuras- 
thenic condition was due to the accident. Dr. A. M. SHARPE 
said that the man would have been much better if he had 
done a little light work. He (the doctor) had tried to get the 
largest insurance companies to buy a farm colony, say in 
Essex, and send such cases there instead of fighting them in 
court. The companies would save hundreds of thousands of 
pounds in that way. Dr. AN Gus KENNEDY and Dr. GRAHAM 
Rol, said they did not think that the accident was the cause 
of the man's present condition. Assistant Judge JACKSON said 
he had no doubt the injury was very slight, but the man was 
of a nervous temperament, and he could not say that the 
man's present condition was not the result of the accident. 
Therefore he awarded him 358. a week from the time when 
the money was stopped in July until some future occasion 
When the whole question could be reviewed. 


CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week, Correspundents should torward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Power Factor. 


Mr. Bentham will find, if he carefully reads Mr. Turnbull's 
urticles and the resulting discussion, that the question of in- 
creased fuel consumption due to low power factor has already 
been touched upon, and whegeus Mr. Bentham refers only to 
the increased coal consumption due to running a set under- 
loaded, there 1s also the increase in mains and transformer 
losses due to low power factor to be considered. It appears 
quite impossible to devise a rate which will cover all these 
points; in practical everyday life one has to consider general 
average conditions, and I maintain that the most equitable 
basis of charge is a charge on K.v.A. demand plus unit charge 
for consumption. As I pointed out in my article on “ Im- 
provement of Power Factor," published in the ELECTRICAL 
REVIEW of October 17th, 1919, and succeeding issues, it could 
be arranged if necessary to vary the K. v. A. demand charge 
according to the power factor, that is to say, if the power 
factor of the consumer's load is 70 per cent. the demand, 
charge would be 238. per K. v. A., if 8) per cent., 228. per 
K. V. A., if UD per cent., Jls. per Kk. v. A., and if unity, 208. per 
K. V. A. This was only a suggestion that I made should it be 
found desirable to over-penalise for excessively low power 
factor. 

I read Mr. Stubbings’s articles with very considerable in-, 
terest; whilst I was aware of the limitations of accuracy of the 
kilovolt-ampere-hour meter, I am still of the opinion that as: 
the power factor of a consumer's load (at times of maximum 
load) does not usually vary outside the limits of 15 per cent. 
to 20 per cent., this meter is sufficiently sound for ordinary 
commercial purposes and has the great advantage, from the 
non-technical consumer's standpoint, that it gives a direct 
reading. 

Mr. D. Selar, in his article in vour list issue, discusses at 
some length methods of measuring the power factor of a circuit: 
where a power-factor indicator is not available. First, there 
is one little slip that he makes in dealing with the question 


of two-phase load, where he says that the amps., watts, &c., 
of each phase should be taken; this is not quite accurate 
where a three-wire two-phase system is concerned, as the cur- 
rent in the neutral is 2 X current in outers. I assume 
that Mr. Selar has made this suggestion for carrying out tests 
at the consumers' premises or at the power station to give an 
approximate indication as to what the power factor is, and 
for this reason extreme accuracy is not so essential, as the 
power factor is such & varying figure from day to day. I have 
always used in carrying out tests on consumers’ premises a far 
simpler process, namely, to arrive at the xw. of a load by 
ineans of the supply integrating watt-hour meter, reading this 
at time of maximum load over a period of 15 minutes and 
multiplying the number of units by four, when you get the 
demand in kw. For the demand in K.v.4. the declared volt- 
age of the supply is taken and multiplied by the reading of 
an ammeter connected in circuit. The ratio of these two read- 
ings at once gives you the power factor; in the case of single- 
phase, the current of the meter being taken, in the case of 
two-phase twice the current in the outers, and in the case of 
three-phase / 3 X the current in any conductor and voltage 
between phases. Such a method gives & very simple solution, 
and I have found it sufficiently accurate to gauge the power 
factor of the load. As an example I quote the following :— 
Consumer's load is 3-phasc, 400 volts. 

Reading of unit meter for 15 minutes— 10 units. 

Maximum demand in KW. 10 Xx 4 = 40 KW. N 

Average reading of ammeter for 15 minutes 80 amps. 

K. v. A. demand SOX /3X400 (v) 55.4 K. v. A. 

Power factor 40/ 55.4 272.3 per cent. 

With reference to '' Student's letter, if he should happen 
to be resident in London, I should be pleased to show him 
one of the many condensers which I, in association with Mr. 
W. A. Hole, 19, Southampton Buildings, Chancery Lane, have 
installed in the London area. 

E. W. Dorey. 


Hemel Hempstead. 
November 29th, 1920. 


A Drying Cupboard. 

` I was recently called upon to prepare a scheme for the rapid- 
drying of photographic films in fairly large quantities. 

Hitherto the films have been dried by suspending them in 

rows from the ceiling of a wooden cupboard, the size of which 

wus 8 ft. high by 5 ft. square. The films were placed about 

3 in. apart, and when the cupboard was filled, two 10-1n. 

pedestal fans were placed upon the floor blowing in a vertical . 
direction, beside two one-kilowatt radiators. 

This method dried the filins quite satisfactorily in about 
14 bours., This is not quick enough to cope with the amount 
of work handled, and is also too costly, apart from the incon- 
venience of having the apparatus on the floor. 

I then tried the plan of replacing the two pedestal fans witb, 
one lin. box-blade exhaust fan fixed at the top of the cup- 
board, and substituting for the two radiators one 1-kilowatt 
radiator facing an aperture placed just above the floor level. 
The cupboard (which is of matchboard) was made practically 
airtight by papering all over. The idea was to draw all air 
through the aperture (which was adjustable) straight across 
the radiator, thereby causing a current of warm air to come 
in contact with the films before being exhausted on the oppo- 
site side; at the same time I considered that a partial vacuum 
being formed would materially assist the drying process. The 
result, however, is very disappointing, as the films now take 
three hours, or twice as long as previously. 

I should add that the fan is controlled by a regulating 
switch, and the best results were obtained when running 
very slowly. . 

Could any of your correspondents point out the cause of 
failure? Theoretically I think it should have been successful, 
and must confess myself puzzled. The cupboard is all the 
space available, so I cannot duplicate. 
| Puzzled. . 
. November 24th, 1920. 


[Much depends on the design of the radiator; if it is a true 
high-temperature radiator, it will not. be very effective for 
heating a current of air—a convector should be used. The 
'" partial vacuum,” being only a small fraction of an inch of! 
water-gauge, is a negligible factor. The temperature of the 
air at various points and the course of the air-current should 
be tested; possibly the air is not distributed over the films.— 


Eps. Exec. REv.] 


An Engineers’ Club for London. 


It is, I think, a matter of regret that the much-talked-of 
Engineers’ Club for London has apparently fallen. through, 
particularly in view of the great success of that in Man- 
chester. T í 

Housing should not be a serious diffienlty. I should. like: 
to see the I. E. E. building on the Embankment used primarily 
fog such a purpose, and this should be possible. Tt would then 
become, I believe, a real live centre, not only for London 
members, but for engineers from all parts, instead of reverting 
to what it was to most of us before being taken over by the. 
Government. 
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The Manchester Club was got under way rAirouah. the I.E.E. 


Local, Committee electing. a- few of their number as a. sub- 


committee, to deal with the question in conjunction with 
nominees from ‘similar technical societies in the district whom 
they invited to join them. These invitations were promptly 
accepted, and a Club Provisional. Committee was formed, 
which. carried the scheme through to maturity. Cannot the 
same be done here? I feel sure it can, and quickly, if you 
will give it. your support. Might I suggest that you invite 
those engineers, whether they be.members of the I.E.E. or 
not, who favour some such scheme, to send you a post card to 
that effect, so that some ee, of ine ener likely to be forth- 
coming may be obtained? . UN 


[The need for an Engin ineers' Club in London has long been. 
a 


felt, but its formation has been hindered by the many diffi- 


culties arising out of the conditions obtaining in the London 


area, which in various respects is unique. We are not 
amongst. those who believe that difficulties should be allowed 
to block the path of progress, and we shall be happy to assist 
the movement by any means in our power... We shal] there- 
fore, be pleased to adopt M.I.E.E.’s " suggestion, and shall 
be glad to hear from any of our readers who are interested in 
the proposal.—Eps. ELEC. Rev.) © 


Shop Displays. 

I was much interested in The Retailer's letter in your 
issue of the 19th inst. I presume he did not see mine on 
a kindred subject which appeared in your issue of April 16th 
last, or he would have continued on the point therein raised. 

The help of the large display shops must be obtained before 
any steps can. be taken to put the question strongly before 
the fittings manufacturers and the lamp distributors, who 
depend upon the shops for the displaying of their productions 
and trade signs. 

As matters now stand shopkeepers. have no protections 
manufacturers and distributors supply goods on the same terms 
to people not in the electrical trade as to those that are. 

In a club to which I belong there is a member, not con- 
nected with any trade (a civil servant), who is not ashamed 
to tout for orders for lamps which he can get cheap through 

‘a friend," whereas if I attempted such a thing I should 
be condemned as using the club for pushing my business. 

A few weeks back I submitted an estimate for wiring which 
I executed; judge of my surprise when mentioning the matter 
of fittings and lamps to hear that these were being bought 
wholesale. 

Owners of garages who have no oe in display of 
lighting have the idea that shopkeepers keep stock for their 
convenience; one of these ‘selected some articles, and when 
presented with the bill demanded 334 per cent. discount, the 
me as he could get from the —— Co. Result: Waste of 
time, no sale. That such people should be on the sume 
terms as those who make a DIA is 1nonstrous. 

The lighting trade must organise, and demand from the 
manufacturers and distributors protection and preference such 
as is secured by retailers in other trades; nothing should be 
sold by them unless to those who are seiling again at a profit. 
Hordes of. travellers in lamps call on people 1 1 85 only 
display is a sign on the door, and who should be the customers 
' of the shopkeeper at a discount of 10 per cent. or So. 

Users of lamps, but not sellers, should not be in a better 
position than buying from a recognised retailer dealing in 
lighting goods only. 

Electrical plant works and shops entirely devoted to the 
sale of lighting goods should receive a preference. T quote 
lighting as some display shops deal with gas fittings as well 
as electric ones. 

Some restriction is needed as regards the supply of goods 
and discounts to builders who display notices: *' Electrical 
Contractor," but who keep no stock and no workmen for 
that purpose. Only last week I was sent for to remedy some 
defects in wiring by one of this fraternity. It was fortunate 
that there was no worse disaster than a scorched skirting- 
board, the occupant having at once used the main switch. 

Will someone of influence in the electrical trade get a few 
together to arrange for a meeting to be notified in your 
columns, and so prepare the way for an organisation in 
London, which, once started, would sprend to the provinces, 
88 competition there in illegitimate dealing is as rife as here? 


Retailer. 


[Nineteen years ago precisely the same action was taken 
through our columns, and the Electrical Contractors’ Associa- 
tion was the outcome of the meetiny. We shall be pleased 
to make an announcement as desired by Retailer,“ but is 
a new organisation necessary ?—Eps. Erre. Rev.] 

t 
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The I. E. E. Subscriptions. 


Before this letter is published, the decision of the meeting 
to be held on December 2nd will be known, regarding the 
proposed increase in subscriptions. W hatever that decision 
may prove to have been, the following points are of pet- 

manent interest. 

Apart altogether from consider ations merely of an increased 
amount to be paid for the same services as were given hefore 


the- war, because of the dange in ilia: currency value, it must 
be borne in mind that the Institution has large ideals and 
objectives in view, and the attainment of these will involve 
expenditure on a still. more extended scalé. The value of the 
co-operation of the Institution in technical matters is realised 
in high official quarters; the ever-widening applications of 
electricity make 1t more and more important that the organisa- 
tion of the Institution should keep pace with the progress 
that is being made; and the Institution must in due course 
become an even more valuable asset to the nation than it 
now is. Some day, let us hope, the Council will be a great 
body, dealing with matters of policy and development only, 
and delegating its local activities to a subordinate body, which 
will become the Committee for the London Territorial Centre, 
Which will then be constituted on the some lines as the other 
Centres. There may have to be sectional organisations within 
the main body af the Institution, forming part of a great 
whole, to which it will be not only a privilege, but also a 
necessity, for every qualified man to belong. 

All this cannot be accomplished without funds, and one 
hopes that the Council have gone far enough in the increase 
they are now asking for. Subscriptions were not raised all 
through the war period, and that is something to claim as 
a virtue. But it has curtailed the activities of the Institution, 
us, for example, in the case of the Journal. Proposals. have 
been made to sectionalise the Journal, and send to each mem- 
ber only the purt concerning his w ork. That would be a great 
mistake, for the Journal is one of the few sources of informa- 
tion as 'to what is going on outside one’s own usually rather 
narrow groove. But an ellicient journal costs an enormous 
surn to-day, and more money must be had. 

Much is said about what one gets in return for one's sub- 
scriptions. The organisation of the Institution in territorial 
centres makes the privileges almost uniform al over the 
country, outside as well as inside London. That is the justi- 
fication for a fixed subscription as against the. diflerentiation 
which obtains in other institutions which have a less complete 
territorial organisation. But is there not another side to the 
question? It is not what we are to get that we should think 
most of, rather ought we to think of what we may give, and 
remember that by contributing with the necessary liberality 
to the funds of the Institution we are laying the foundation of 

a still wider and more extended scope for the profession to 
which we have the honour to belong. 

Possibly, if all those associate mambe of the Institution 
who are qualified, and can afford, to transfer to full member- 
ship, had always done so at the -earliest possible date, the 
present increase im subscriptions would not have been asked 
for. But, lest the comparatively trifling additional amounts 
now suggested should prove insufficient fully to support all 
the widening objects of the Institution, may it not be urged 
that all those who might transfer to the senior grade of mem- 
bership, should. do 50 us soon AS they can, and so provide a 
still greater income? I myself delayed far too long to make 
the change, until I realised the point about giving as well as 
getting. For many years, too, [ attended scarcely any meet- 
ings, although thev were held almost at my door; and I used 
to wonder what the Institution was doing for me. Then I 
found it was doing a great work, and I was so lazy that I 
would not go out and simply take what was being offered 
to me. Now, I cannot be thankful enough to the Institution 
for all that it has done for me, and for all that it has taught 
me.. May I pass on the hint of my own experience to some 
of those who have been saying Cui bono? 


Thomas Carter, M.Inst. c. E., M, I. E. E., Fel. A. I. E. E. 
Newcastle-on-Tyne. 
November 27th, 1920. 


The Future of Finsbury. 


ales a determined effort is made to influence the decision 
of the Council of the City and Guilds Institute, Finsbury 
Technical College, the pioneer institution for the training of 
engineers and chemists, will be closed in July next. 

It has been suggested that alternatively the college curri- 
culum may be restricted to that of a super trade school for 
chemists—in either case Finsbury, as we know. it, would cease 
to exist, and the cause of technical education, and the interests 
of the engineering and chemical professions would receive a 
severe blow. 

A Finsbury training stands for a scientific education largely 
conducted in the laboratory, and under professors who are 
practical men, and acknow ledged leaders in their respective 
professions. An education on a broad basis, but with the 
instruction in the various subjects cut to the needs of the 
particular industries concerned, so that the training given in 
two or three years is equivalent for manv purposes to that 
obtained in three or four years at other colleges. 

A proud claim truly, but one which was constantly made 
by the revered late principal of the college, Prof. S. P. 
Thompson. and which the long list of its old students whose 
names have become famous, goes a long wav to confirm—Mr. 
Ll. B. Atkinson, the president this year of the I. E. E., being 
one of them. | 

Finsbury, with its world. wide tcp is to be glasnik: 
Why? 

The City and Guilds Institute, which up to the Seat 
has provided 60 per cent. of the college income, has less funds 
available now than in pre-war years, but if the tradition of 
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the college is to be maintained an additional income of some 
£5,000 must be provided, which is necessitated solely by the 
depreciation of the currency. It is also urged that the pro- 
posed outlay by the London County Council on the Northamp- 
ton Polytechnic, about a mile from Finsbury, will meet all 
the needs of that district. This is a misunderstanding of the 


objects of the two educational centres which is not shared 


by the London County Council, as that body has now dis- 
claimed any intention to compete with ‘Finsbury in any 
respect. : A ies 
Another reason for the Institute's decision is undoubtedly 
the belief that its old enthusiasm in the cause of technical 
education is no longer necessary—that the University of Lon- 
don movement and the London County Council between them 
will effectively cover the entire field of technical education 
required by the metropolis, so that the present is an opportune 
moment for the college to close its doors. ; 
This is very far from the truth. There always will be a 
demand for & short course of specialised practical training 
without the finish provided by the university, but of a different 
character to that of the trade schools and polytechnics of 
the London County Council. | 
A college. having this intermediate programme must be 
free from control by the syllabuses and inspections of univer- 
sity or County Council, and therefore is not provided for by 
any public funds; clearly it must continue to look to voluntary 
effort for its maintenance. Its existence is a necessity, and 


the City and Guilds Institute should be encouraged to realise 


that to close Finsbury, which has this character, would: not 
only be a pity, but a grave mistake; Finsbury must.be main- 
tained. with its three departments intact, and in a flourishing. 
condition. | | "EE 

A petition to the Institute to reconsider its decision, has 
been drawn up, and copies are available for signature, among 
other places, at the Institution of, Electrical Engineers and 
the Institute of Chemistry., It is to be hoped that the Councils 
of these two bodies and of the Institutions of Civil and of 
Mechanical Engineers will not remajn passive spectators of 
this movement of protest, but will interest themselves | offi- 
cially in the fate of this college, which has trajned so many 
of their members that it deserves a determined effort on. their 
part to prevent its useful career being brought to an untimely, 


end. | e ae 
H. M..Dowsett, M. I. E. E., F. Inst. P., M. Inst. R. E. 


Chelmsford.  . i 
November 30th, 1920., 


[Past and present students and others interested in the 
Finsbury Technical College have formed a Defence Com- 
mittee to. consider the possibility of carrying on the work of 


the College: Applications for membership, with entrance fee 


2s. 6d., should be sent to Dr. Atkinson, Finsbury. Technical 
College, Leonard Street, E.C. 2.—Ebs. Erec. REV. 


[A number of letters have arrived too late for inclusion in 
this issue. — Ep. Brec, RREVv.]]]/ e 
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„ BUSINESS NOTES. E. 


Bankruptcy Proceediags.—D. A. BROWN, consulting 
electrical engineer, 9, Old Queen Street, Westminster, S. W.—The 
public examination was heli before Mr. Registrar Hope, at the 
London Bankruptcy Court, on November 24th. . The debtor returned 
total liabilities £1,664 (unsecured £1,219), and asreta, personal 
effects, £20." He stated that having served his apprenticeship, he 
in July, 1913, entered into partnership with another person ; they 
started business at the above address, and witness introduced 
$1,000 capital in return for a one-third share of the concern. He 
was serving abroad from August, 1914, till May, 1919, but was 
thereafter engaged in the partnership business until February, 
1920, when a dissolution was mutually arranged, under which he 
was to reeeive £600 for his share in the business, as to £100 on 
the signing of tbe agreement, and the balance by quarterly instat- 
ments of £125. Witness attributed his insolvency to extravagance 
and to being out of employment since February last. The 
exemination. was concluded, | 

H. J. Movson, radiographer, 26, Manchester Street, W. Trustee, 
Mr. F. 8. Salaman, 1 aud 2, Bucklersbury, E.C. s í 

E. CLONEY, tramway divisional traffic superintendent, 5, St. 


Albans: Road, Parliament Hill Fields, N.W.—Third dividend of. 


4s. 64; in the £, psyable at Carey Street, W. CO. | 


Company Liquidations.— FoorE & MirsE, LTD., elec- 
trical engineers, 66, Victoria Street, London, 8.W.—A mee ing of 
the oreditors of the above was held on November 24th, at 
Anderton's Hotel, Fleet Street, E.C. Mr. 8. Enever, who presided, 
submitted an approximate statement of affairs, which disclosed 
total liabilities of £59,406. The indebtedness to the trade was 
£11,136, and there were cash creditors for £18,270. The assets 
were estimated to realise £19,006, from which had to be deducted 
£044 for preferential claims, leaving net assets of £18,462, The 
asseta consisted of: War Bonds, £15 ; stock, £4,977 ; instrumenta 
and tools, £1,110; furniture and fittings, £121; plant, £280; 
patenis, £3,064 ; book debts, £2,112; work in progress, valued at 
£4,316; shares in other companies, £2,720; and cash in hand, 
£290. Mr. Enever stated that the company was incorporated on 
Jane 8rd, 1902, with a nominal capital of £15,000, divided into 
10,000 ordihary shares of £1 each and 5,000 cumulative preference 
shares of a similar value bearing interest at the rate of 5 per cent. 
The issued capital was 8,000 ordinary and 3,264 preference shares. 
Of the iss capital, 8,000 ordinary and 1,255 preference shares 
were allotted as fully paid as the consideration for the purchase 
of the business previously carried on by Messrs. H. Foote, L. Milne, 
and E. J. Owen. Immediately after the formation of the company, 
2,009 preference shares were paid for in cash. To provide 
additional working capital, first debentures were issued in August, 
1902, to Mr. W. R Owen for £3,000. In November, 1910, second 
debantures for £5,000 were issued to Mr. E J. Owen. A year later 
the bank advanced £1,040. and was given, with the consent of the 


debenture-holders, a specific and prior charge on the assets of the 


company. ‘he bank continued to make advances to the company, 


and the first and second debentures were transferred to it by 


the respective holders. In October, 1904, further moneys were 
required, and an additional debenture for £10,000 was issued to 
the bank. In January, 1916, a still further direct debenture was 
issued to the bank for £6,000. The total charges on the assets 
of the company were debentures £24,000, and the first charge of 
£1,040, or a total of £25,040. The company paid a dividend of 
5 per cent. on the preference shares and 10 per cent. on the 
ordinary shares for the period ending April 30th, 1903, but no 
dividends had since been paid. The books had been regularly 
audited. Up to 1916 the fortunes of the company fluctuated, but 
in the aggregate the losses exceeded the profits. At the end of 
1918 the &ocounts showed a debit b»linoe of £19,370. Further 
contracta had been completed since that date aud other losses 


incurred. Lirge sums were lost in ooanection with contgacts 
several with the Government, owing to increased prices having 
to be paid for materials and labour. Finally, creditors began to 
press, and the debenture-holders then appointed a receiver. Mr. 
Eaever added that of the-cssh claims no less than £16,462). was due 
to the bank, and it held charges amounting to £25,040.. The 
assets of the company, however, did not appear to be sufficient to 
fully discharge the claim of the bank. under the debentures. 
A creditor asked if he was to understand that there was nothing 
at all for the trade creditors, and Mr, Enever replied that unless 
the values he had given for the assets proved to be incorrect the 
oreditors could not hope to receive anything. No resolutions were 
passed, and the voluntary liquidation of the company will, there- 
fore, be continued, with Mr. R. J. Ward as the ligquidato. 
ELEoTRIO BuPPLY Co. oF WESTERN AUSTRALIA, LTD.— 
Winding-up voluntarily. Liquidator, Mr. G. Saies, 21, Waterloo 
Street, Birmingham.. A meeting of creditors was called for 
December ist, at Lennox House, Norfolk Street, Strand, W. C. 
BRriTISR RUBBER MANUFACTURES, LTD.—The first meeting of 
oreditors was called for December 2nd, at Carey Street, W.C. 
LoNDoN.LABELOo , Lto.—Winding up voluntarily. Liquidator, 
Mr. L. H. Findlay, 15, Great St. Helens, E.C, 3. Meeting of 
oreditors, December 16th, at the Institute of Chartered Accountants, 
Moorgate Place, E.C. "RE ‘ ; m Jp ONU 


Trade Annouancements.—Mssns. F. W. Smita & Co, 
LTD.,electrical engineera, have opened premises at St. George's 
Chambers, Athol Street, Douglas, Isle of Man. LEE 

ANGLO-OVERSEAS ENGINEERS AND MERCHANTS, Lr. , haya 
removed from Hastings House, 10, Norfolk Street, to Amberley 
House, 12, Norfolk Street, Strand, W. ...... 

Messrs. A. VEREY & Co., LTD., wholesale electrical sup , haye 
removed to 67, Borough Road, S.E.1. Telephone, Hop 5318; 
telegrams, Verelecco, Sedest, London. ji. ose . 

Messrs. SMALL & MACDONALD, electrical contractors, have removed 
to 119, North Street, Glasgow, telephone number, 2286 Central, and 
will be pleased if manufacturers.will forward catalogues and show- 
cards of electrical goods, &o. TE ! vat 

Z ELECTRIC LAMP AND SuePLiES Co., LTD., inform us that 
from Dacember 6th their address will be 73, Newman Street, W, 1, 
where all communications should be sent. Telegrams: Zedellam 
Phone, London; telephone: Museum, 4650/3, four lines., 1 

Messrs, THOMAS TiLLING, LTD.—The registered office. af this 
company is now 20, Victoria Street, Westminster, S. W., 1. Tele- 
phone: Victoria 9756 ; telegrams: Tilling, Vic, London. 


Catalogues aud LIsts.—CAPLAIx SAINT-ANDRE FILS ET 
CIE. (Agent, H. Sloog, A. M. I. E. E., 45, Great Marlborough Street, 
W. 1.) —An illustrated description of the firm's preoious - metal 
refining works at Rantigny, Paris, Trévoux, Ko. In French, 
English and Spanish. 3 ia are 

BRITISH INSULATED ANO HELsBY CABLES, LTD., Prescot, 
Lancs.— A leafist (P 164), illustrating and describing Prescot” 
armour-clad reactances. MU? i 

A. VEREY & Co., LTD., 67, Borough Road, S. E. 1.—November 
net trade price list of electric lighting aocesiories, including 
bowl fittings, reflectors, adapters, switches, xo. Illuatrated. : 

THE METROPOLITAN-VICKERS ELECTRICAL Ço., LTD., 20, Brazen- 
nose Street, Manchester.—Special publication 7450/1. An extremely 
well-illustrated booklet (20 pp.), describing the Metropolitan- 
Vickers Rateau reducing-pressure turbine (ELECTRICAL REVIEW, 
April 30th, 1920, p. 571). Also illustrated leaflets No. 459/2-3, 
dealing with marine turbines and double-reduction gearing and 
No. 461/4-Leblanc surface condensing plant. , 

HIdds Beros., Sand Pits, Birmingham.—" Monthly Magazine.“ 
Vol. 2, No. 9, December, 1920. Stock and price lists of A.C. and 
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D.C. motors and D.C. dynamos, " Hints and Tips" on “Noises,” . 
and a number of humorous item. | | 

L. G. Hawkins & Co, 116, Charing Cross Road, W.C. 2.— 
Pamphlet No. 439, an illustrated folder dealing with ‘ Universal " 
irons and other domestic appliances. 

FosrER ENGINEERING Co., Lrp., Morden Works, Wimbledon, 
S.W. 19.—Catalogue No. L51 (19 pp.). A well-illustrated, fully- 
priced list of various types of lamps, reflectors, bowl fittings, &o. 

JOHN PHILLIPS & CO., 166, Walworth Road, S.E. 17.—An illustrated 
leaflet dealing with motor- and hand-driven commutator grinders. 

Ruston & HonNsBY, LTD., Lincoln.— Publication 4,056, an illus- 
trated pamphlet giving details of teats carried out on a 260-B.H.P. 
oold- starting oil engine, by Capt. H. Riall Sankey, C.B., &c. 

CHARLES CHURCHILL & Co., LTD., 9-15, Leonard Street, Finsbury, 
E.C. 2.—A well-produced catalogue (24 pp.) of T. & L.M.” pre- 
cision bench lathe and accessories. Illustrated. 

THE BRITISH ALUMINIUM Co., LTD., 109, Queen Victoria Street, 
E. O. 4.— Hints on Working Aluminium, No. 5, Aluminium 
Sections" (8 pp.). Practical directions, with diagrams, for a wide 
variety of sections. 

NATIONAL X-Ray REFLECTOR Co., U.S. A.— Illustrated leaflets 
dealing with X-ray reflectors and their applications. Also illustra- 
tions and publicity matter of X-ray coloured reflectors for shop- 
window lighting effects. = 

Downes & DAVIES, 1 and 3, Stanley Street. Liverpool .—An 
illustrated and priced catalogue (7 pp.) giving full descriptions of 
" Apex " ironclad D.P. switch and switches fuses. 

"THE MIDLAND ELECTRIC MANUFACTURING Co., LTD., Barford 
Street, Birmingham.—An illustrated card giving details and prices 
of “ Pyramid " forged copper cable sockets to carry from 15 to 300 
amperes. : 

EpisoN Swan ELECTRIC Co., LTD., Pondera End, Middlesex.— 
An 8-pege blotter, bearing on its cover a view of the Springfield 


(Illinois) factory of the Sangamo Electric Co., for whose meters 


the Edison Swan Co. are agents. 

Leaflet No. B.B. 166, an illustrated catalogue (12 pp.) of electric 
bells, buzzers and indicators. Fully priced. 

SCHOLEY & Co., LTD., 56, Victoria Street. S.W. 1.—An illustrated 
booklet (12 pp.) describing ‘‘ Scholey " fractional H.P. motors (D.C. 


and A.C.) and their application to domestic appliances, and small 
machine tools, &c. 


The Industrial League and Council.—Since the advent 
of Whitleyism the Industrial League and Council has done all it 
can to popularise the movement, and in the November Journal we 
notice that the League and Council has decided to make this publi- 
cation the medium for reporting what each of the Joint Industrial 
Councils is doing. In this direction the Journal will undoubtedly 
meet a long-felt want. Up to the present, except through the 
medium of official channels, only scrappy reports of the activities 
of the various Whitley Councils have been available, with the result 
that the abundance of good work which Whitley Councils have 
accomplished has been allowed to pass unnoticed, much to the 
detriment of the development of the scheme. We therefore trust 
that the Whitley Councils, which have the welfare of the move- 
ment at heart, will heartily co-operate with the Industrial League 
and Council by taking full advantage of the facilities thus placed 
at their disposal, 


German Magnetos.— Mr. B. Caillard, managing director 
of British Lighting and Ignition Co., Ltd., recently told the 7imes 
Birmingham correspondent that the British motorcar and internal- 
combustion engine manufacturer was bound to give very careful 
consideration to the offers that he received from Germany of low- 
priced magnetos, however patriotic he might be, because if one 
manufacturer used German magnetoe purchased at a reduced price 
he naturally put himself in a very favourable position as compared 
with his competitors. There was no question that British magneto 
firms were in a position to supply the whole of the British trade, 
and they would do their utmost to resist the German competition, 
but they must have protection until the exchange and other 
inequalities were overcome. Mr. Caillard mentioned an offer, dated 
November 13th, of 6,000 new German magnetos of a type suitable 
for medium power four-cylinder cars, at £8 16s. 8d., c.i.f. British 
ports, inclusive of duty. That was well below what British manu- 
facturers could quote for similar lots. Another quotation, which 


came from Amsterdam, was £8 5s., duty paid, London or Birming- . 


ham. The quality of the German article was quite good, though 
scarcely up to pre-war standard, and certainly not better than 
magnetos produced in England. 


Strong efforts are being made to get the British magneto industry 


included in the Key Industries Bill, las 2,000 skilled workers are 


directly affected in Coventry alone, representing a sum of £350,000 | 


per annum in wages. . 


An Electrical Combine.— The Financial Times announces 


the approaching transfer of the assets of Messrs. Dick, Kerr & Co., 


the Phwnix Dynamo Co., and the United Electric Car Co., to the 
English Electric Co., which has, it is stated, unexecuted orders in - 


hand amounting to over £5,000,000. 


Book Notices.—‘ British Standard Specification for 


Steam Turbines for Electrical Plant.“ No. 132. 1920. 10 pp. and 
plates. London: Crosby Lockwood & Son (for the British 
Engineering Standards Association). Price ls. net. 

" Coal Saving in the Chemical Industry ; the Scientific Control 
of Steam Boiler Plant. By David Brownlie, B.Sc.Hons. (Lond.), 
&c, 15 pp. Reprinted from Zhe Chemical Trade Journal and 
Chemical Engineer. Price 28. 6d. net. This includes a table 
giving exact details of the performance of 60 typical steam boiler 
a of the chemical industry of Great Britain, compiled by the 
author, 


"The Bulletin of the Hydro-Electric Power Commission of 
Ontario." Vol. VII. No. 7. 24 pp. . The November Bulletin 
includes illustrated articles on the Queenston-Chippawa Develop- 
ment and the approval testing work carried out in the Commission s 
laboratories. | ` 

“ Journal of the American Institute of Electrical Engineers.” 
No. 11. Vol. XIX. November, 1920. New York: The 
Institute. ö 

" Bamber's Rubber Calculator Book." 
India-Ruhber Journal. Price 68. net. 
venient size which should prove of great value to engineers, 
importers, shippers, and manufacturers of solid rubber goods. 
Tables of dimensions and weights (in both English and metric 


65 pp. London: The 


systems) are given for all types of manufactures, including 


tubing, disks, and washers. The preface is given in English, 
French. Italian, and Spanish, and the headings are in these languages 
and German. l 

" Terms of Research Studentships and Scholarships in Mechanical 
and Electrical Engineering.” 16 pp. London: British Electrical 
and Allied Manufacturers’ Association (Inc.) (See p. 735.) 

"The Platinum Metals.“ By A. D. Lumb. Pp. ix + 63. 
London : J. Murray. Price 3s. 6d. net. This monograph, prepared 
under the direction of the Mineral Sources Committee of the 
Imperial Institute, embodies a great amount of detailed informa- 
tion regarding the uses of platinum, its sources of supply, &c. A 
world-map is given, upon which the platinum-bearing districts 
referred to are shown, and a bibliography compiled from references 
made in the text is included. 

“The Electron,” the Journal of the Electrical Trades Union. 
No. 5. Price ld. 20 pp. The December issue contains particulars 
of recent wage awards and the Colchester decision. An explana- 
tory schedule of proposed new consolidated rates is published as a 
supplement. 

It.is announced that, starting this week, Ways ani Means and 
Common Sense will be amalgamated. Common Sense was first 
published four years ago by Mr. F. W. Hirst, when he relinquished 
the editorship of the Economist. Ways and Means was the direct 
outcome of the work of Mr. Ernest Benn, in the founding of 
Whitley Councils and the bringing together of employers and 
employed through the Industrial Reconstruction Council, of which 
he was the creator. The policies of the two papers have so much 
in common that an amalgamation comes quite naturally. 

Electric Lamp Industry." By G. A. Percival, Pp. xxi + 112; 
26 figs. London: Sir I. Pitman & Sons. Price 3s. net. 


Parliamentary Notices,—AÀ number of applications 
which are being made to Parliament for electrical powers appear 
in the London Gazette for November 23rd and 26th. We shall 
refer to the applications in the usual form when the collection is 
complete. 


This is a booklet of con- . 


Unemployment Benefit, — The National Alliance of 


Employers and Employed, in view of the prevailing state $f un- 
employment, and the possibilities of an increase of unemployment 
in the near future, has decided to urge the Government to pass 
immediate legislation to enable unemployment benefit to be paid 
as from November 8th under the Unemployment Insurance Act, 1920, 
irrespective of the contributions payable under Sec. 5 of the Act : 
to make special arrangements for the supply of available un- 
employed labour to schemes or contracts which are of a sound 
economic nature, where such schemes or contracts are held up for 
want of labour; to call upon each industry to measure its own 
unemployment, and to arrange schemes for the division of avail- 
able work; and to arrange that any balance of labour till 
unabsorbed be referred to District Councils of Employers and 
Trade Unionists, which the National Alliance is prepared to 
provide, to arrange for temporary measures of employment in con- 
junction with municipalities and district authorities. 


Government Control.— Sir R. Horne, President of the 
Board of Trade, at the annual dinner of the Liverpool Shipbrokers’ 
Benevolent Society last Saturday, said that he could not think of 
anything so paralysing to trade as the hand of the Government 
upon it. He wus perfectly certain that the carrying on of business 
and industry was a matter far beyond the capability of any 
Government Department. He had confidence that the new spirit 
which had been exhibited in the coal trade was going to have a 
beneficial result, The owners and miners were at work together at 


- 


the present time to urge the increase of output. If we got anything 


like the output before the war, it might make an enormous 
differenoe to the shipbuilding industry, and, what would affect all 


the citizens, it would cheapen everything that was brought from . 


overseas. Buyers all over the world were waiting for reduced 


prices, He did not think we should ever do really healthy business . 


until we got back to something like the normal level of prices.— 
The Times. 


An Animated Poster,— Conspicuous in the procession ' 


which took place on Saturday prior to the opening of the Inter- 


national Advertising Exhibition at the White City was the Osram " 


elephant—a living representation of the popular G.E.C. poster ard . 


showcard, depicting & sturdy elephant in conjunction with an 
Osram lamp. It being impossible to have a live elephant in the 
same position, relative to the lamp. asin the poster design, tle 
arrangement adopted for the procession was to have a large 
plaster cast of an Osram supported on the elephant's back, the 
animal being suitably draped. She lumbered slowly along, and the 
joint efforts of four attendants were necessary to keep her up with 


he horses in front, and by her antics she attracted the attention 


and excited the admiration of the thousands of sightseers who lined 
the route of the procession. ` 
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Robber Exhibition, 1921.—Thirty-six British and 
foreign Governments have signified their intention of taking part 
in the fifth international exhibition of rubber and other tropical 
products, which, under the patronage of the King, will be held in 
London next June.— The Times. l 


Domestic Appliances for Fiji—The Department of 
Overseas Trade informs us that the Imperial Trade Correspondent 
at Suva, Colony of Fiji, states that since electric lighting has been 
installed by the Municipal Council at Suva, he has had several 
inquiries regarding lighting and cooking apparatus, and he there- 
fore suggests that if he were supplied with illustrated catalogues 
stating prices, business would doubtless fellow. He understands 
that some lighting and cooking apparatus of United States manu- 
facture is already being used in the Colony. Details of the plant 
installed by the Municipal Council in Suva are not yet available 
in the Department. Catalogues should be addressed to the Acting 
Receiver-General, The Treasury, Suva, Colony of Fiji. The 
Department wishes to be notified of any action taken in the 

"The Netherlands Indies.—A British Chamber of Com- 
meroe for the Netherlands East. Indies has been incorporated; its 
address is 38, Dover Street, W. 


Catalogues for Ecuador. — H.M. Consul-General at 
Quito (Ecuador), has notified the Department of Overseas Trade 
that he has received inquiries from local firms for various articles, 
including electrical material and tools. United Kingdom firms 
who would like to forward catalogues can obtain the names of 
these firms from the D.O.T. 


Trade with Mexico.—Complaints have been received by 
the British Vioe-Consul at Guadalajara that British goods cannot 
be delivered because of the home demand, and it is evident that if 
foreign markets are to be retained, this policy must be altered.— 
Board of Trade Journal, : 


Lead Report.—Messrs. James FORSTER & Co., in their 
report dated November 27th, say:—"Closing values yesterday 
were £28 November and £29 February shipment, these prices 
showing a loss of 90s. and 55s. per.ton respectively on the week. 
On the first three days of the week there was heavy selling pressure 
in all positions, and the total transactions on these three days 
amounted fully to 4,500 tons. There has, therefore, been persistent 
selling, pressure since the 12th inst, quite 15,000 tons having 
changed hands since that date, the bulk of which was for delivery 
over the first three months of next year." - 

Messrs, G. CAwsoN & Co. say that the general trade demand has 
been quiet. Electrical works, however, continue to buy freely, 
and are evidently well supplied with orders. . 


Xmas. Selling Campalgn.— Oace again the American 
Society for Electrical Development is conducting a Christmas sales 
" drive," and, with characteristic American thoroughness, is flooding 
she towns with publicity literature, and awakening public interest 
with the "slogan" Say ‘Merry Christmas Eleotrically.” Indi- 
cations point to the eclipse of all previous campaigns conducted by 
the Society, and it has been found necessary to order a large 
amount of additional advertising matter to satisfy the requirements 
of applicants. 


e 

French Bauxite Exports.—As a result of the present 
impossibility of disposing of &ll the production of bauxite to the 
French alumina works, whose activity. is restricted through the 
scarcity of coal, the Administration of Public Works has granted 
oertain export permits, particularly for England and the United 
States. The bauxite sent out of the country is subject to an. 
export tax of 20 per cent. ad valorem, &ocording to the decree of 
October 22nd. 


The Federation of British Industries.— On Tuesday 
last the annual general meeting of the Federation was held. Over. 
1,000 applications were received for tickets for the dinner in the 


evening, at which Mr. Rylands proposed the toast " His Majesty's , 


Ministers, and Mr. Lloyd George replied... Sir Robt. Horne and 
Sir Eric Geddes also addressed the meeting. Great importance was 
attached to the oocasion by the Federation. | 

On Wednesday a special conference of the constituent associa- . 
tions was held at the Hotel Cecil, to discuss the taxation question 
with a view to making representations to the Government. 

In the course of his presidential address, Mr. W. Peter Rylands, . 
before his re-election as President for the ensuing year, made the 
following statement with regard to the policy that has always been 
adopted by the Federation of British Industries :— . 

l. Ihe Federation has supported with its full weight any policy 
generally agreed to be to the interests of all industries. . 

. 2. It has given similar support to any policy which is to the 

Interest of one industry or group of industries, and which does not 
affect adversely the interests of any other group. 

_ 9. In cases where a particular policy is supported by one group of 

industries and is adverse to the interests of, or opposed by, another 

group of industries, the Federation has refrained from supporting 

one body of its members against another, and has confined itself to 

giving equal assistance and facilities to both sides in preparing and 

putting forward their case, and, of course, to endeavouring to 

promote friendly discussion between the parties, with the object of 


reaching.an agreed policy. By “equal facilities ” the Federation 


has uhderstood the supply of information bearing on the question, 
arranging for deputations from the industries concerned to 


Ministers or- to the House of Commons, and all similar action not 


involving actual support of one side against the other. 
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The International Advertising Exhibition. On Monday 
last the Rt. Hon. Sir Robert Lorne, M.P., President of the 
Board of Trade, opened the International Advertising Exhibi- 
tion at the White City. In the course of à brief opening 
speech, Sir Robert Horne said that to tax advertisements, as 
had been suggested on more than one occasion, would have the, 
worst possible effect upon the prosperity of the country. 
Present-day advertisers employed the best of art and the 
most wonderful feats of imagination in the business of bring-. 
ing their goods to the notice of the public. ‘There was no 
doubt that increased distribution brought down prices, and 
advertisement effected wider distribution. Turning to the non- - 
commercial side of the art, Sir Robert said that advertisements. 
indubitably added to the cheerfulness of the world. 

From a spectacular point of view the Exhibition, which 
closes to-morrow, is one of the best London has seen. The. 
ingenuity and art brought to bear in its preparation cause 
the visitor to forget the main purpose of the display in 
admiration of the results. The whole exhibition was volun- 
tarily organised by the Thirty Club of London, under the 
presidency of Mr. C. F. Higham, M.P., and all profits accruing 
are to be devoted to newspaper and advertising charities. 
The objects aimed at are to foster and extend British trade, 
to provide for one week a University of Advertising for 
the benefit of business houses, to gain for advertisers and 
manufacturers of branded or trade-marked goods a fuller 
public appreciation and. goodwill, and to improve advertising. 
The advertising of goods ag such is merely a corollary con- 
sideration—in fact the exhibition may be said to be for the 
purpose of advertising advertisement. It is no doubt due 
to this that the various electrical organisations are not repre- 


sented. A number of trade and technical journals occupy. 
stands. On Stand Bl2 the ELECTRICAL Revew exhibits a 


number of photographs of electrical installations, &c., selected 
from past issues. Communication between the various parts 
of the buildings is maintained by means of a Siemens 30-line 
automatic exchange, which has proved to be one of the 
principal centres of attraction. The Hoover Suction Sweeper 
Co., Ltd., are carrying out demonstrations of their appliance 
on a tastefully decorated stand. The London General Omnibus 
Co. and Underground Railways exhibit samples of the posters 
familiar to all travellers by tube. In the Advertising 
House is a small electric cooker by the British Electric 
Transformer Co., as well as electric towel rails, irons, and 
suction sweepers. 


Applications for British Trade Marks, — Appended is 
a summary of the recent applications for British trade marks 
in respect of productions connected with the electrical trades 
and industries :— i 
, Emergo.. No. 406,554. Class 15.—Electric lamps. W. S. 
Melling, E. T. Pheils, E. T. Cruise, and H. L. Denston, 
trading-in co-partnership at 92, Newhall Street, Birmingham. 
July 80th, 1920. 

K.L. (letters combined’ with design). 


a 


No. 405,376. Class 


. 8.—Spark coils and batteries for ignition purposes. The K.W.. 


one Co., Chester Avenue, Cleveland, U. S. A.. June 21st, 
190. | | | 
Sartax. No. 405,982. Class 8.— Electric signalling apparatus 
for use on motor vehicles. Adams & Co., 362, London Road. 
Thornton Heath. July 12th, 1990. 
. Neohma. No, 407,414. Class 8.—Electric instruments. 
Clark-Neo Electric Devices, Ltd., 9, St. Helens Place, London,, 
E.C. August 3lst, 1920. . n e 
Omega. No. 406.732. Class 13.—Sparking plugs. Harold 
Longton. The Elms, Victoria Park, Wavertree, Liverpool.’ 
August 9th, 1920. 

Derf. No. 407,797. 
Manufacturing Co., 9, Walker Street, 
September 18th, 1920. 

Stols. No. 402,603. Class 11.—Electrophones, being ap- 
paratus for aiding the deaf. The Stols Electrophone Co. 
8 Ltd., 8, St. Martin's Place, London, W. C. March 3lst,. 


British Business Methods in Switzerland, — H. M. Consul 
at Berne has written to the Department of Overseas Trade 
to the effect that he has of late been greatly struck by the 
extent to which buyers of British goods before and during the 
war are now- obliged to decline the offers made by British 
firms. 

German competition is keener than ever, prices offered by. 
German firms are much cheaper than those quoted by British 
firms, and the conditions of payment made by German firms 
are much easier than those made by British houses. The 
latter insist. upon payment accompanying orders, whereas. 
the Germans give credit. This is giving rise to serious com- 
plaints. H.M. Consul has been informed that even the Swiss 
General Post Office was required to pay before hand for an 
order which, of course, was withheld on that account. 

Another complaint increasingly raised is that offers from 
the United Kingdom are made in British money, measures.“ 
weight, &e., the British manufacturers leaving all the trouble 
of calculating, and all the risk of loss by exchange, to their’ 
would-be customers. This trouble and risk should be assumed 
by the sellers, not by the buyers, if the offers are to lead to’ 
business.— Board of Trade Journal. 009 


Class 13.—Sparking plugs. The Derf 
New York, U.S.A. 
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A Carron Fire!—Au outbreak of fire on Thames-side, 
which threatened serious danger to the warehouscs in the district, 
broke out about 10 o'clock on the night of November 26th. 
Smoke was seen issuing from the premises of Carron Company, and a 
brigade call was circulated. Within a few minutes about 30 
engines, and fire-floats on the river, were brought into action. It 
was feared that the fire would spread to the neighbouring premises, 
and considerable difficulty was experienced by the firemen in dis- 
covering the seat of the outbreak. 

-A fire ocourred on November 24th at the premises of SIDNEY 
ANDERSON, LTD., general electrical manufacturers, of Wellesley 
Court Road, Croydon. The fire was confined to the workshops, 
and damage estimated at £500 was done. 


Catalognes for Rumania. — H.M. Consul at Bukarest 
oalls the attention of British firms to the desirability of sending 
booklets, catalogues, literature, &c., to Rumania as Printed and 
Commercial Papers,” instead of by parcels post, as considerable 
delay occurs in the delivery of packages sent by the latter service. 
The limit of weight for printed and commercial papers is 4 1b.— 
Board of Trade Journal. 
Inquiry, — Makers of an ironclad distribution board 
with the letter 8 on the cover, are asked for. 


South African  Representatives.— The British Manu- 
facturers’ Represenatives' Association of South Africa (Inc.), which 
was founded in 1909, now has a membership of nearly 400, The 
Association obtains a large number of concessions for its members, 
and advises and protects them in a number of ways. The body 
also claims that it was largely instrumental in obtaining the with- 
drawal of the proposed income-tax upon British manufacturers. 


Wages aud Salaries.—The Dublin Corporation has 
approved of a report of the Electricity Supply Committee as to the 
rearrangement of the salaries of the department's engineering staff. 
Mr. Raul said that before the war the electricians were paid £100 
per annum and switchboard attendants £108. Since then the 
salary of the electricians had been increased to £276, and the 
Committee now proposed that the salary of switchboard attendants 
should be fixed at £255. ! 

The Falkirk Town Council and the Birkenhead Electricity 
Committee have agreed to pay the basic rates of salaries contained 
in the achedule of salaries issued by the National Joint Board. 

The Halifax Tramways Committee last week passed a resolution 
calling for the establishment of a National Joint Industrial 
Council, dealing with all classes of municipal labour, instead of 
the many existing Joint Industrial Councils for different classes. 

The Bridlington Electricity Committee and the Sunderland 


Corporation Electricity Committee are recommending the Town- 


Councils to adopt the new scale of salaries. 

The Halifax Corporation Wages Committee has decided that it 
cannot recommend the Council to carry out the award. | 

The Bolton Corporation Tramways Committee had under con- 
sideration, on November 24th, two applications for advances of 
wages, one national and the other local, amounting tozether to 168. 
per week. The two applications, if granted, would involve an 
addition of £16,000 a year to the cost of working. i 

The St. Pancras Electricity and Public Lighting Committee has 
replieł to the E.P.E.A. circular letter that, as one of the bodies 
which have conceded the terms to their technical staffs, it greatly 
deplores the astion of certain undertakings in withholding pay- 
ment, but is of the opinion that undertakings which have given 
effect, to the agreement should not be penalised, and should, there- 
fore, be excluded from the operation of the strike notice. 
According to the Glasgow /ferald, the Wages and Conditions 
Committee of the Glasgow Corporation recommends the Corpora- 
tion not to accede to the claim of the E.P.E.A., and to appoint a 
Committee of five ` to protect the interests of the Corporation." 

Dundee and Exeter have decided to give effect to the E. P. B. A. 
award immediately. 

Dover Corporation has declined to adopt the schedule. 

The position on the North-East Coast is as follows :— 

" Undertakings which have agreed :—Newcastle Electric Supply, 

and Cleveland and Durham Electric Power and Associated Com- 
panies, Newcastle and District, Electric Lighting Co., Darlington, 
Middlesbro’, West Hartlepool, and South Shields Corporations. 

Undertakings which have not agreed : —Tynemouth, Sunderland, 
Stockton and Newcastle Corporations.— Newcastle Daily Journal. 


Trade with Cauada.—In an interesting statement to 
The Tunes Trade Supplement of October 23rd, Mr. F. W. Fd, 
H.M. Trade Commissioner at Toronto, explained the special neeus 
and features of the Canadian market. Local representation, 
together with advertising and publicity, is indispensable; the 
Canadian buyer expects the seller to call upon him, The local 
representative should be allowed adequate expenses and consider- 
able freedom of action; the choice of the right man, and su's - 
quently the fullest possible support from the head office, are the 
keys to the situation. His advice should be followed, and he 
ahould be helped by advertising in local papers—one of the 
essentials of successful selling in Canada. In some lines, stocks 
must be carried, and a technical man should be available to advise 
customers as to mechanical troubles. After selling a machine the 
agent should keep in close touch with the buyer, with a view to 
effecting repairs and cu dplying spare parts at short notice, 

The Canadian market differs from all other markets, its value is 
constantly increasing, and we are not doing anything like all that 
can be done to increase the volume of British trade in Canada, 
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LIGHTING AND POWER ‘NOTES, 


Aberavon,—Girr TO HOSPTrAL.— As a war memorial, the 
directors and employés of the Port Talbot Steel Co. have presented 
an electrical installation, costing £1,600, tothe Aberavon Hospital, 
and undertaken to maintain it free of charge. 3 


Abertillery.— WATER Pow RR.—At a meeting of the 
Abertillery Water Board, on November 24th, a resolution was 
received from the Abercarn Urban District Council, asking the 
Board to consider whether sufficient power could. be secured by 
using the water preasure at various stages from the Grwyne Fawr 
Reservoir. to generate electricity for light and power. The Board's 
resident, engineer, Jupp, pronounced the scheme im- 
practicable, because it would not be ihle to interfere with 
the pressure in the mains without spoiling the service, and the 
amount of electricity that could be generated from the compensa- 
tion water would be very little. The Board accepted this view, 
though Mr. Bullock said he believed they could get sufficient power 
from the river Ebbw to generate electricity for the whole of the 
Western Valleys of Monmouthshire. 


Australia, — WATER TRUSTS AND ELECTRICITY.—At 
the recent annual session of the Waterworks Trusts Association 
it was pointed out by delegates that it was not desired to forestall 
Municipal Councils, but in many shires it was found that Councils 
were not always anxious to supply electric light and power. There 
was an enormous amount of water power going to waste that could 
be utilised with profit to the trusts and the Btate if it were used to 
generate electricity. It might be possible to. arrange for the 
supply of electricity in bulk by the Trusts to Municipal Conntils 
which would undertake its distribution. Mr. F. G. Moss (Numur- 
kah) said that the Kiewa scheme was on a par with an Italian 
project which supplied power and electric light to seven provinces, 
A private company was prepared to spend £1,000,000 on it, but the 
State Government would not permit that. Now the Government 
was pushing on the Morwell scheme, and did not seem so Interested 
in Kiewa. The Electricity Commissioners, however, after 
inspection, were considering further data with to the 
project. The Kiewa scheme, if put into operation, would supply 
electricity for Bendigo, Echuca, Castlemaine, Seymour, aud other 
important districts, —7/e Herald (Sydney). 


Ammanford. — WaGEs. -— Mr. William Herbert, pro- 
prietor of the electricity works, asked for permrission to charge an 
extra 2d. per unit for electricity, making 11d. in all, to meet the 
increase of wages to his workmen under a recéft award. Pre- 
senting the report of a Committee which had gone into the matter 
with Mr, Herbert, Mr. D. Jones said it was admitted by Mr. 
Herbert that the additional wages, retrospective to April. 1st lest, 
came to £111 16s., while an increase of 2d. a unit would bring him 
in £494 per half-year. Mr. J. H. Lawley, the chairman, said that 
when the Committee pointed out to Mr. Herbert that this claim 
was ridiculous, Mr. Herbert said that unless he was allowed this 
increase he would refuse to sign the agreement which had been 
prepared for his disposal of the undertaking to the Council at an 
agreed figure. The Parliamentary agents, and the oonsulting 
engineer, Mr. Arthur Ellis, Cardiff, said this would not affect the 
Council's application for a Provisional Order at all, and any 
objection or opposition on the part of Mr, Herbert would be very 
ill-advised. 

Brighton.—Paorosep ExTENSIONS.—The borough elec- 
trical engineer recommends the purchase of two 1,000-Kw. Peebles 
La Cour motor converters, together with the necessary switohgeer 
at an estimated cost of £20,000. The following expenditure is alto 
recommended :—Mains, £10,000 ; house services, £15,000 ; and 
purchase of motors for hire purposes, £1,500, C 


Burnley, — Loan. — The Electricity Committee i 
applying for sanction to borrow £5,000 in connection with the 
work of connecting the premises of intending consumers with the 
Corporation mains. 


Cardiff, — Year’s WonkING. — The  recently-issued 
annual report for the year ende 1 March 31st last, shows that. the 
total revenue from all sources was £117,625, as com wi 
£81,011 in 1918-19, Working expenses totalled £76,355, as agsintt 
£61,599, leaving a gross profit of £41,270 (822,413). Interet, 
sinking fund, &., absorbed £22,689, the final result being a net 
profit of £18,681, which compares very satisfactorily with last year 3 
figure of £787, and isthe best result obtained since the inception of 
the undertaking. A feature of the year's working was the decrease 
of power supplies owing to the cessation of war activities, On 50 
other hand, increases in the sale of energy for lighting 27 
heating, brought the total sales up to practically the same a8 1 
1918-19, 

District BoARD.—The Lord Mayor has been requested to call : 
conference, at an early date, of representatives of all aen 
undertakings in South Wales and Monmouthshire, to discus 905 
Electricity Commissioners’ scheme for the formation of Distri 
Boards for the supply of electricity. 


Cork. —PUELIC Licutinc.—The Corporation Public 
Works Committee has decided to have the full number of 5 
electric lamps lighted at 5.30 p. m., and extinguished before i 
military curfew hour (10 o'clock), additiona! hands to be empio; 57 
if necessary. A petition form is being signed at the City Ha 155 
ratepayers who desire the relighting of the lamp: after the curie 


period. 
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Edinburgh.—YkanR's WonkiNG.—The total revenue of 
the eleotricity undertaking for the year ended May 15th last was 
$234,247, while the working expenses amounted to £162,020. Of 
the groas profit of 872.227, capital charges absorbed £61,676, 
leaving a net profit of £10,551. The number of units sold rose 
from 20,565,294 to 24,401,273. 2 
. ELECTRICITY SUPPLY SCHEME.—The scheme for the supply of 
electricity in Greater Edinburgh is now complete. The total coat 
of the various power stations, including Portobello and the 
subsidiary power stations, will be £1,497,801. 


Electricity District.—NoRTH LANCASHIRE AND SOUTH 
CUMBEBLAND.— The Electricity Commissioners have provisionally 
determined that the undermentioned area shall be constituted a 
separate Electricity District for the purposes of the Electricity 
(Supply) Act, 1919, that is to say :—So much of the County of 
Cumberland as is included in :—The Urban District of Millom, and 
the Rural District of Bootle, and the detached portion of the town- 
ship of Nether Wasdale in the Rural District of Whitehaven. So 
mach of the County of Lancaster as is included in :—The County 
Borough of  Barrow-in-Furness, the Municipal Boroughs of 
Lancaster. and Morecambe, the Urban Distriots of Carnforth, 
Dalton-in-Furness, Grange, Heysham, and Ulverston, and the 
Rural Districts of Lancaster, Lunesdale, and Ulverston. So much 
of the County of Westmorland as is included in:—The Municipal 
Borough of Kendal, the Urban Districts of Ambleside, Grasmere, 
Kirkby Lonsdale and Windermere, and the Rural District of South 
Westmorland. An inquiry into the existing organisation for the 
supply of electricity is to be held at a later date. Objections or 
representations must be made in writing to the Electricity Com- 
mission not later than April 30th, 1921. 


Harrogate.—YExAR's WoRkKiNG.—The revenue to the 
Corporation electricity department for the year ended March 31st 
last was £28,372, and working expenses totalled £18,457. Of the 
gross balance of £9,915 and other receipts, loan repayment and 
interest absorbed £3,761, sinking fund £4,286, reserve fund £1,052, 
and the capital expenditure defrayed out of revenne was £1,195. 


Hebden Bridge.— ADDITIONAL BuLX SuPPLYy.—The 
District Council, on November 24th, agreed to accept the Halfax 
Corporation's terms for a further supply of electricity in conse- 
quence of the Council's own works being unable to meet the needs 
of the district. It was also resolved to mako further increases in 
the charges for electricity. 


Liverpool, — Loan SANCTIONED. — Sanction to the 
borrowing of £100,000 for the provision of additional generating 
plant in connection with the municipal ‘electricity undertaking 
has been received by the Corporation. 


Londen.—Jorwvr ELECTRICITY AuTHoRity.—A Special 
Committee has prepared an important report to the London County 
Council on a scheme for the reorganisation of electricity supply in 
Greater London and for the establishment of a Joint Eleotricity 
Authority, consisting of not more than 30 members, representing 
the various interests. It is urged that the Joint Authority should 
have powers to acquire the generating stations and main trans- 
mission lines of the existing companies, and that the benefits and 
economies resulting from this concentration should go.to the 
consumers. The report was adopted by the Council on Tuesday. 

WooLwWICEH.— At 7 a.m. on Monday last, as a turbo-generator set 
was being started up at the Borough Council's generating station, 
it “raced away,” and flew to pieces. Much damage, estimated at 
£30,000, was done at the station by flying débris, and the noise of 
the explosion was heard over a wide area. Three of the station 
employés were injured, one seriously, and a number had narrow 
escapes. A 20-Ib. piece of metal flew across the river a considerable 
distance, and killed a youth who was riding on the top of an 
omnibus. One of the pieces of metal picked up some distance 
from the station was 14 ft. long. 


New Mill, — Evecraiciry SUPPLY. — The District 
Council, on November 24th, conferred with Thu-stonland District 
Council on the question of electricity supply. The latter body 
wrote stating that it was oons'dering obtaining a bulk supp'y for 
d'stribution throughout its district. The former body pointei 
out that if this were done, a sp2cia! order would be required, and 
that if the two bodies combined, expense would be minim'sed. 


Marsden.—WaT£R Power. — The question of the 
provision of electricity by water power was reported upon adversely 
at a special meeting of the District Coancil, on November 24th, by 
Mr. J. E. Schofield, electrical engineer, Bradford, who said it would 
be better for the Council to apply for a supply from the authorised 
undertakers in the area, or from the Hudiersfleld Corporation. 
The matter was allowed to drop. 


New Guinea.—WaTEgR-PowkR Resources.—According 
to the Sydney Daily Telegraph, Prof. David states that the 
potentialities of generating electricity by means of water power in 
New Guinea are enormous, probably amounting to more than 10 
per cent. of the hydro-electrical resouroes of the whole world. 


New . Zealand.—Lake Coutripge ÜNDERTAKING.— 
The Auckland Weekly News states that the Lake Coleridge hydro- 
electric power undertaking has had another prosperous year. The 
capacity of the station is 6,000 KW., and during the year ended 
March 31st last, the connected load increased from 5,900 kw. to 
7,066 KW. The revenue for the year amounted to £45,831, and 
total expenses were £12,216, leaving a net profit of £3,585. It is 


calculated that the generation of the 33,000,000 units proluoed 
by steam plant would have required 45,000 tons of coal with a 
value of between £100,000 and 88 120, OCO. | 
HvpROo-ELwOTRIC SCHEME.—The Wairoa Power Boarl has 
decided to borrow £100,000 to harness Waikaremoana, £40,000 
for a transmission line from the headworks to Wairoa, and 
£60,000 for subsequent reticulation tə the main parts of the 


country. 


Perth,—ExTENSIONS.— The Corporation has prepared a 
scheme for extensions to plant at its electricity works, and 


.details are being sent to the Electricity Commissioners. 


Raacorn.—Evxctriciry  DisTRIOT.— The Urban Dis- 
trict Council and the Rural District Council at a joint meeting 
have decided to object to inclusion in the scheme proposed by: the. 
Electricity Commission, for a joint electricity area for the Mersey 
and West Lancashire district, it being pointed out that in Runcorn 
and Widnes the price of energy is 44. per unit, as compared with 


. prices varying from 6d. to 9d. charged by other unde 


rtakings in 
the proposed area. A recommendation was also made that the 
existing area supplied by the Mersey Power Co. from its generating 
station at Runcorn should be constituted a separate area, inasmuch 
as the company with ita up-to-date plant and the extensions now 
being effected would be able to cope with any future demand 
which may be made upon it, and supply electricity at a much lower 
price than would be possible under the scheme suggested, 


Swansea.— INTERRUPTION OF SuPPLY.—Owing to the 
main cable being damaged by the pickaxe of a workman in the 
Btreet, electricity was cut off for an hour at Swansea on the morning 
of November 25th, 


Tasmania. — Hypro-ELeotric DEPARTMENT. — The 
Mercury (Hobart) states that good progress continues to be 
made with the Great Lake scheme, but the high cost of labour and 
machinery is giving the department much concern. The shortage 
of cement is particularly acute, A company has been formed for 
the manufacture of this material, and it is confidently expected the 
State will be independent of outside supplies at a comparatively 
early date. Inquiries are s‘ill being made for small blocks of 
power of from 500 to 1,000 H.P. for the establishment of new 
industries, which make it obvious that the indirect benefits of water- 
power will be very great. The commercial side of the business is 
still satisfactory, a profit of £5,000 being made over working costs 
and interest on the capital employed in constructing those portions 
of the scheme which are producing revenue. Several large under- 
takings are about to take supplies from the department, including 
the Electrolytic Zinc Works, the Hydro-Eleotric Power and Metal- 
lurgical Co. (a carbide manufacturing firm), and Cadbury's, Ltd. 


. Wakefield.—OPPosrriox To ORDER.—The Rural Dis- 
trict Council has decided to oppose the application of the Electrical 
Distribution of Yorkshire, Ltd., for a provisional order authorising 
it to supply electricity for all public and private purposes to the 
whole or part of the Wakefield rural district. 


West Lancs.—Evrotrioity DisTRICT.—On November 
22nd a conference was held at the Liverpool tramway offices, of the 
authorities included in the Mersay and West Lancashire electricity 
supply area, which will embrace Liverpool, Bootle, Birkenhead, 
Wallasey, St. Helens, Warrington and Southport. The conferenne 
was held in private, but it is understood that one of the points 
raised was the possibility of an authority being faced with a. 
financial deficiency. Although this was hardly likely, it was 
pointed out that big strikes might dislocate the supply of elestri- 
city. A point of the discussion was whether a deficiency would be 
met by a levy on the rates or on the consumers in the distriota of 
the respective authorities. | 


TRAMWAY AND RAILWAY NOTES, 


Bootie. —ELEoTRIC VEHICLES.—The Corporation pro- 
poses to extend its interest in electric haulage, and at the Ministry 
of Health inquiry held at the Town Hall on November 25th, into 
the application to borrow £13,053 for various purposes, the Town 
Clerk stated that the money was wanted chiefiy for the purchase. 
of electric vehicles for the ‘haulage of coal and other materials, 
The application was unopposed. ö 


Burnley.— DRTIOrr.—A deficit of £10,000 is showa in 
the Burnley tramway report for the last half-year. Application is 
now being made to secure permission to increase the rates by 
50 per cent. Every effort is being made to curtail ranning charges. 


Australla.—NEwW Soure WaLES.— The report of the 
N. S. W. Railway Commissioners on the question of installing a 
railless tramway system at Tamworth is adverse to the proposal 
owing to the annual financial loss entailed, estimated at £4,000,— 
Tenders. l 
VicTOBRIA.—Under the Melbourne Tramways Bill, which was 
passed in the last session of the Victorian Parliament, power was 
given the Board to take early action with regard to tramway pro- 
posals as follows: —Melbourne to East Brunswick; Melbourne to 
West Brunswick and Coburg; Church Street, Richmond, connecting 
Clifton Hill with Prahran ; Bell Street, Coburg, connecting with 
the tramways at Preston; a line connecting the East Northcote 
with Heidelberg districte.— Tenders, ed t 
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MELBOURNE,—The report on the electrical system of the Mel- 
bourne and Metropolitan Tramways Board for the nine months 
ended June’ 30th last, records a total revenue of £309,383, and 
an expenditure of. £277,177. leaving a gross profit of £31.936. 
The net result, after payment of capital charges, was a profit of 
£ 26.140. 


Cardiff. — PRTROL-ELHCTRIC 'Busts.— Following a visit 
paid by Mr. R. L. Horsfield, the city tramway manager, and Sir 
John Courtis to other. towns, the Tramway Committee has placed 
an order for six petrol-electric omnibuses of a standard make to 
relieve the congestion on’ the tramcars in certain districts. The 
first bus is expected to be delivered next week. Mr. Horsfield pro- 
„poses a scheme of routes designed to relieve the heaviest tramway 
sections and -secure new traffic, the schedule of fares averaging 
2d. per mile. 


Doncaster.— BROKEN TROLLEY WIRE. — On November 
24th, a tramcar trolley, in turning a corner, left the overhead wires 
and became entangled in the network of stay wires, pulling the live 
wire into the roadway, but fortunately nobody was hurt. Power 
was quickly,cut off, and the Racecourse tram way service temporarily 
suspended. 


Daodley.— Runaway 'CTRAMCAR.— Owing to the brakes 
failing to act as a result, it is believed, of the greasy state of the 
rails; an electric tramcar at Dadley, Worcestershire, got out of 
control, on November 29th, whilst running down an incline. It 
first ran into a motor-wagon and then into a railway bridge, 
demolishing the masonry. There were 14 passengers in the car, but 
no one was seriously injured. — Westminster Gazette, 


Durham.— TRANSPORT ScHEME.— The scheme of the 


Dürham County Council for establishing an elaborate system of 
tramways, trolley vehicles and motor-'buses for paasenger trans- 
port over every district of the county has called forth a storm of 
criticiam. Tne Council has already decided to promote a Bill in 
the next session of Parliament, and this without submitting an 
estimate of the approximate cost involved. The Durham and 
North Yorkshire Federated Chambers of Trade have passed a 


resolution vigorously opposing the acheme as involving unnecessary, 


expenditure of public money, since the county is already well 
served by private transport companies. Protest meetings are 
being organised in various centres of the county. 


Halifax.—AccrpgNT.—4AÀ tramway car got out of control 
at Halifax, on November 23rd, and came into collision with a 
motor:lorry which a few seconds before had been in collision with 
another vehicle A woman passing was caught by the car and 
pinned underneath. She was extricated and taken in an ambulance 
to the infirmary, but died before reaching there. Passengers who 


jamped off the car as it was rushing along were slightly injured. 


—The Times. 


Japan.—PROPOSED EXTENSIONS AT YOKOHAMA.—Àn 
application ‘has been sent to the Yokohama Municipal Office by 
the Yokohama Electric Car Co. for permission to extend the 
electric car line by & double track from Honmoku to the 
Yawatabashi terminus along the shore. The cost of the new 

enterprise is 1,600,000 yen, including 459,475 yen for rails, and 
130,650 yen for the reconstruction of the Yawata Bridge. — Eastern 
Engineering. 


L.B. & S.C. Railway.—ELECTRIFIOATION.—Sir William 


Forbes, general manager of the London and Brighton Railway, 


recently said that his directors had submitted to the Ministry of 
Transport a comprehensive scheme for the electrification of the 
main line between London and Brighton. It had been his ambition 


to live to see this undertaking. completed. The time had arrived 


when, in spite of economies forced by the Ministry of Transport, 
the trains between London and Brighton should be better than 
ever before.— Daily Telegraph. 


Liverpool.— Hica-Sprep Track.—The Tramway Com- 
mittee has approved of a scheme for a high-speed tramway track 
in the south end of the city. 


. London,— TRAFFIC PROBLEMS.—4À House of Lords Com- 
mittee, presided over by Lord Wemyss, recently considered 
the I. C. C. Tramways Bill, by which the Council sought powers 
to run omnibuses in order to connect’ up the tramways. 
The Underground combine opposed the proposal. Mr. Pick, 
traffic manager of the London General Omnibus Oo., stated 
that in the year 1903 the tramways carried 394,000,C00 passen- 
gers and the horse-drawn omnibuses 287,000,000. To-day the 
motor-omnibuses were carrying 1,035,000,000 and the tramways 
1,111,000.000. The Underground group had always kept in mind 
that the problem of London traffic was a single problem, and it 
had tried to deal with it through oo-ordination, and had 
endeavoured to come to an agreement with other transport under- 
takings in Greater London with that end in view. The amount of 
capital raised by the Underground group was £58,000,000, and the 


introduction of competitive traflic would be serious to the company 
financially, because it would lessen the sense of security of investors, 


and would seriously jeopardise the undertaking. The combine 
wanted to develop the Underground railways in many ways, and 


any new competition would be against these improvements. The. 


Underground group had before it an expenditure of something 
like £9 000,000,. A large sum had to be spent on new rolling stock, 
and it was proposed to enlarge the tunnels of the City and South 
London, and to make it of the standard gauge. 
an expenditure of £2,430,000.— Daily Telegraph, 
The Committee decided against the scheme. 


This would involve 


SUBURBAN TRAMWAY FAREs.—It is understood that, as a result 
of the report of the Tramway Charges Advisory Committee, which 
recently held an inquiry into the existing tramway fares, orders 
are being issued placing the London United Tramways, the Metro- 
politan, and the South Metropolitan Tramways on the same footing 
as regards charging powers. A few of the fare stages on the 
London United Tramways, which were unusually long, are being 
reduced in length, and the workmen's fares, which were previously 
exempt, are being increased. The new order provides that no 
material alteration is to be made in the fare stages on any of these 
three lines without prior consultation with the local authorities 
concerned.— Daily Telegraph. 

TRAMWAY QUEUES.—The L.C. C. was to appoint a Committee 
this week to frame a new by-law making queues at omnibus and 
tramcar stopping ‘places compulsory. The scheme includes the 
erection of shelters, and to each person joining a queue will be 
issued a ticket from a machine. Why not goa step further and 
issue the journey fare ticket at the: sane time, and thus save a 
large amount of the conductor's work? 


Longridge.—Licgr RALWAT SCHEME.— A meeting in 
connection with the Longridge to Hellifield railway scheme was held 
at Chipping, last week. The engineer (Mr. Ferguson) said the 
scheme would coset £300,000, and if people would only come 
forward with support there was a possibility of getting a grant 
from the Government. If the undertaking failed, such an oppor- 
tunity to op2n out the district would not occur again. Mr. Timothy 
Proctor was added to the list of directors. - 


Neweastle.— FREE Passes.—The Corporation Tramways 
Committee, by 9 votes to 8, recommends the City Council: to 
authorise the issue of free passes on: | the tramoars to members of 
the Corporation. . 


Selby.— OV&RHEAD TRAMWAY.—At the Olympia oil- 
cake works property, an electric overhead tramway is being con- 
structed on the East Riding side of the River Ouse, to span the 
North-Eastern Railway line. 


Shlldon.— ELROrRIO VEHICLE.—AÀ few months ago -the 
Urban Council decided to purchase an electrically-driven vehicle 
for scavenging purposes. The original estimate of the cost was 
about £1,100. At & meeting of the Council, it was reported that a 
letter had been received from the Northern Counties Electricity 
Supply Oo. stating that it had received a quotation covering the 
delivery in Shildon of a motor-generator required to charge the 
batteries of tlie vehicle, amounting to £334. To this would have 
to be added the cost of the shed for the protection of the generator, 
which would.be about £150. The surveyor also reported the 
receipt in July of an intimation from the makers of .the vehicle 
that the cost of the vehicle and ac»essories had been increased by 
5 per cent. on £1,250—£62 5s. The total cost of the proposal 
would, therefore. be about £2,044. It was decided to adjourn the 
whole ‘question indefinitely. 


Sanderland.— DEriciT.— On account of the deficit of 
£968 on the last six months’ working of the Corporation tramways, 
the Town Council is to take steps to abolish workmen's tickets 
and to accept advertisements for the-outside of the cars. 


Wallasey. — FARE INCREASE.— On December 6th a 
further increase in fares will come into force, when the minimum 
fare will be 14d. instead of Id., and jd. or Id. will be added to 
most of the existing fares. The increase has been rendered neces- 
sary, in view of a probable deficiency of £22,517 on the present 
5 and to meet an expenditure of £15 000 on the track, an 

extra charge of approximately £2,200 per annum for capital. 
charges on the purchase money of 10 new cars, and the increased 
price of electricity, equal to an additional £2,400 per annum, 


L 
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TELEGRAPH AND TELEPHONE NOTES. 


- Italy. 


d installa- 
tion of automatic telephone exchanges in Italy the Coin- 
missione Tecnica per 1 Telefoni. invited tenders from the 
following firms: Siemens Bros., of london (since withdrawn); 

the Automatic Telephone Manufacturing Co., Liverpool; the 
Western Electric Italiana, Milan; and the Società Industrie 
Telefoniche Italiane (Dolio), Milan, concessionaires of the 
Strowger antomatic system of Siemens- Halske, of Berlin. 

The choice of the Commission has fallen upon the last named. 
on account of the greater convenience and economy of the 
plans es which decision has. since been officinHy ap- 
prover . ` 


Canada.—l'nrss Senvick.—Tt is understood that an agree- 
ment has been entered mto between the Canadian Press and 
Heuter's Co. for a new cable service dependent upon an in- 
crease of the Dominion Government subsidy from “$5,000 
(£2,000) to $20,000 (£5,000) annually. 

At a representative meeting of Canadian journalists, held. 


at Montreal, it was decided to enter into an arrangement with. 
Reuter’s Agency for a direct British cable service., to be 
edited in london by Canadian editors, and carried to Canada; 


by direct cable.— The Times. ; TRAN 
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NEW WIRELESS Station.—A site of about 40 acres has been 
purchased, says The Times Trade Supplement, by the Mar- 
. coni Co. near Bird's Hill, eight miles west of Winnipeg, on 
which is to be erected a high-power wireless station, the 
construction of which is to be commenced early in the spring. 


Jamaica.—WInELESS TELEGRAPHY.—The wireless telegraph 
station at Kingston, according to The Times Trade Supple- 
ment, 1s about to be enlarged and equipped with a new 
transmitting and receiving set, which will considerably extend 
its present radius of action of about 200 miles. 


New Zealand.—TELEPHONE SEnvicE.—The telephone service 
is about a year in arrear. ‘There are some 7,000 subscribers 
waiting to be connected with the various exchanges in the 
Dominion, and the new rates have had no effect on the con- 
tinued steady increase of applications. During 1919 over 
0.000 new subscribers were connected up, this being a record. 
Materials are now coming to hand slowly. In different parts 
of the Dominion the department is faced with the construc- 
tion of 1,456 miles of pole-line and 10,068 miles of open aerial 
telephone wire, and many miles of telephone cable, carrying 
anything from 25 to 600 pairs of wires in each cable. In 

* addition to this, 565 miles of main lines are badly in need 
of overhaul.. At Auckland the situation is more acute than 
in any other part of New Zealand, and special steps have been 
taken to expedite the installation. of temporary automatic 
switchboard equipment at the central exchange, and in the 
different suburbs, in order to cope with the difficulty. 


South Africa.—TELEPHONE SERvICE.—The number of con- 


nections to the local Johannesburg telephone exchange hus 
grown in thirteen years from 2,900 and one exchange to 
13,130 connections and four exchanges. Plans for further 
development contemplate 20,000 telephones in the municipal 
area by the end of another ten years., There is now one tele- 
phone to every eleven white inhabitants, as against one to 
25 in London. 


Telephone  Charges.—SrELrcT Committre.—The Select 
Committee of the House of Commons which has for some 
months been considering the question of telephone rates of 
charges is apparently nearing the conclusion of its investiga- 
tions. 


Weather Telegraphy.— The members of the Third Inter- 


national Conference on Weather Telegraphy, now assembled 


in London to discuss new proposals for the daily interchange - 


of meteorologicul data by wireless and cable, were enter- 
tained, together with a distinguished gathering of scientists 
of both sexes, to dinner on November 26th by the Maharaj 
hana of Jhala war. On two previous occasions the Conference 
has been held in London. 
Sir Naper SHAW, outlining the progress of physical science 
since his undergraduate days, said he had lately seen at the 
Roval Society actual block-letter photographs of wireless mes- 


sages; and-Sir J. J. Thomson was now dealing with the ten-. 


thousand billionth part of the atom, which not so long ago 
was regarded as indivisible. Meteorology, he said, was abso- 
lutely dependent upon international co-operation.—The Times. 


Wireless Telephony.—News Distripution.—In reply toca 
question in the House of Commons, the P.M.G. stated last 
week that a series of experiments: was recently made to test 
the feasibility of distributing news: messages from a central 
distributing station by means of wireless telephony. The 
general result of the experiments was satisfactory, so far as 
audibility of speech was concerned, but, owing to the slow 
rate of transinission, due to the necessity for frequent repeti- 
tions, and to the fact that the messages could be easily 
intercepted, the news agency on whose behalf the experiments 
were made has not seen its wav to adopt the use of the 
system. lt was also found that the experiments caused con- 
siderable interference with other stations, and, for the present, 
the trials had been suspended. Experiments are, however, 
being made to test the practicability of using high-speed wire- 
less telegraphy for news and commercial services, and promis- 
ing results “had been obtained. The development of the 
system was receiving the special attention of his technical 
advisers. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the: issue of the ELEOTRIOAL REVIEW in whioh the “ Official - 


Notice" appeared.) 


| OPEN. 
Australia.—M ELBOURNE.— February 24th. Electricity 


Commissioners. Plant for the Morwell power scheme—25,00U- : 


12,500-Kw. turbo-alternators, 600-K w. turbo-alternators, condensing 
plant, circulating pumps, transformers, and switchgear, copper 
cable, steel transmission towers, &o. (November 26th.) 


SYDNEY. — January 31at. Municipal Council. H.T. and L.T. 


cable (specification No. 628). Electric. Lighting Department, ` 


Town Hall Sydney. .  — PS 


- Asia Minor, — CHIO. — February 28th, -1921 (O.S.). 
Municipal authorities. Electric lighting installation for the town 
of Chio, Particulars from the Mayor, Town Hall, Chio. 


Belgium. — ANTWERP, December 16th. — Municipal 
Council  Armoured cable terminal and junotion boxes, automatic 
cut-outs, &c., for use at the Antwerp Dock. The specification in 
French is available for loan to British firms ou application to the 
Department of Overseas Trade, 35, Old Queen Street, E.C. 

BRUSSELS.—December 8th.. Ministre. de la Défence Nationale. 
1,750 kilometres of extra-light two-strand wire, for the Telegraph 
Battalion of the Belgian Army. Ten ders should be addressed to 
Le Directeur General 3e Direction Générale, 10, rue de Méridien 
à Bruxelles, Bruxelles. A copy of the specification can be consulted 
on application to Mr. Holloway, Department of Overseas Trade, 
35, Old Queen Street. : - | 

December 14th. Municipal authorities of Ougreé (Province of 
Liége).. Establishment and equipment of a laboratory for the 
standardisation and verification of three-phase electricity meters. 


Birmingham. — December 11th. Electricity Supply 
Department. Six months’ supply of stores, including vulcanised 
wire and wiring sundries, carbon brushes, &c. Mr. E. J. Jenninge, 
Secretary, 14, Dale End. | i 


Canterbury. December 6th. Electricity Department. 
Extra-high-pressureand medium pressure D.C. switchgear and cable 
connections for the same, (November 19th.) = 


France. December 17th. The French State. Railway 
authorities. The supply and installation of the necessary plant, 
at the railway works at Batignolles, Sotteville, Rennes and 
Saintes, for the maintenance of train electrio lighting installa- 
Eus ` Particulars from the Service Electrique, 88, Rue de Rome, 


 Littleborongh.—December20th. Urban District Council 
Electricity Department. — High -tension cables, road work, &c. 
(November 26th.) 


 Lomdon.— Sr. MARYLEBONE.—December 6th. Elec- 
tricity Department. LT. and E H.T. lead-covered paper-insulated 
cable, for 12 months, (November 26th.) : 


Monte Video. — January 14th. Management of the 
Usinas Electricis de Monte Video. Steam turbo-alternator of 
10,000 Kw. with the steam piping and cables; surface condenser 
with pumps, &c. Copy of conditions and specification (in Spanish) 
may be seen at the Depzrtment of Overseas Trade (Mr. Holloway) 
up to December 4th, after which date it may be borrowed by 
British firma. i ' 


Pontypridd. — December 14th. Board of Guardia:.s. 
Supply of electrical material. Mr. W. Speckett, Union Offices. 


Rhodesia. — SALISBURY. — January 13th. Municipal 
Council, Electric generating plant, switchgear, cable and con- 
verters. Specification (23 3s.) from the Council's Consulting 
Engineer, Royal Chambers, Johannesburg. 


Stockton-on-Tees.— December 7th. Electricity Depart- 
ment. Underground tramway cable (various lengths), single and 
three core. (November 26th.) 

Sonthampton.— December 17th. Electricity Department. 


Steelwork for extensions to boiler house and extensions to boiler- 
house equipment, exclusive of boilers. (See this issue.) 


St. Helens.—December 11th. Electricity Department. 


One double-girder hand-operated overhead travelling crane. (See 


this issue.) . . 


Wallasey.—December 14th. Corporation Gas Depart- 
ment.—Four electrically-operated capetans. Mr. J. H. Crowther 


Gas Worke, Limekiln Lane. - 


CLOSED. 


- 


' Australia. —P.M.G.'s Department, Victoria. Accepted: 


Automatic switchboards, together with associated apparatus, for the tele- 
pone exchange, Collingwood, £34,834. —Automatic Telephones (Aust.), 
td. i i : — 8. 
. Derby.— Electricity Committee : — 
Extensions to power station buildings, £45,970. —E. Morley & Sons. 


. Italy.—The Italian State Railway authorities in Rome 


recently invited tenders for the supply of 150 kilometres of copper 
wire, the successful tendering firm being the Pirelli Co., of Milan. 


London. — SrEPNEY.—Electricity: Supply Committee: 


440 yd. 2 sq. in. lead-covered cable.—W. T. Henley's Teleg. Works Co., 
Ltd., £440 (accepted). i i 


Manchester.— Electricity Committee. Accepted :— 


Bteel work for the turbine house and switch house at Barton power station. 
—Sir Wm. Arrol & Co., Ltd. . . 
Extensions to coal-conveying plant.—W. J. Jenkins & Co., Ltd. 


Tramways Committee. Accepted :— 
Tramway - type automatic circuit breakers,—Met.. Vickers Elecl, Co., Ltd. 


- 
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Government Contracts.— The following Government 
contracts have been placed during October, 1920, 


ADMIRALTY (CONTRACT AND PURCHASE DEPARTMENT). 
Electrically driven capstan.—Douglas & Grant, Ltd. 
Copper strip.—British: Insulated & Helsby Cables, Ltd. 
180-B. 1. T. motor.—Electric Construction Co., Lid. 
Motor-driven plate bending machines. Scriven & Co., Ltd. 
Sections for accumulators.— Premier Accumulator Co., Ltd. 
Turbo generator, - boiler, &c.—W. H. Allen, Son & Co., Lid. 
Ed WaR.OrFck.  . - 
Diesel alternator.—English Electric Co., Ltd. 
Electric lamps.—General Electric Co, Ltd. 
Salammoniac.—Brunner, Mond & Co., Ltd. 
Wireless telegraph — valves.—General Electric Co., Ltd. 


Post Orricx. 


Telephone apparatus.—British L. M. Ericsson Manufacturing Co., Ltd.; 
: *  faternational Electric Co., Ltd.; Peel-Conner Telephone Works, Ltd.; 
Siemens, Bros. & Co., Ltd.; Western Electric Co., Ltd. 
`- abe ershed & Vignoles, Lid. 
Cable bearers.—F. W. Male & Sons. 


‘Telegraph and telephone cable. -W. T. Henley's Telegraph Works Co., 


td.; ‘Union Cable Co., Ltd.; Western Electric Co., Ltd. 
Leclanché cells. — General Electric Co., Ltd.; Siemens Bros. & Co., I. id. 
, Condensers,—H, W. Sullivan. A. t 
Fibre conduits.—Key Engineering Co., I. td. i 
Cords for telephones.— London Electric Wire Co. & Smiths, Ltd.; Phoenix 
, ,. Telephdne & Electric Works, Ltd. r ! 

Ducts.—Albion Clay Co., Ltd.; Donington Sanitary Pipe & Firebrick Co., 
Ltd.; Doulton & Co., Ltd.; Ensor & Co., Ltd.; fiepworih Iron Co.; 
J. Oakes & Co.; Oates & Green, Ltd.; Sharp, Jones & Co.; G. Skey 

and Co., Ltd.; Stanley Bros., Ltd.; Star Brick and Telegraph Co., 
Ltd.; Sutton & Co.; J. H. Turner & Lisney, Ltd. 

Insulators.—Taylor, Tunniclifíe & Co., Ltd. 

Gasfilled lamps.—Siemens Bros. & Co., Ltd. 

Telephone lamps.—Edison Swan Electric Co., I.td.; General Electric 
Co., Ltd. Ee NS ‘ b ss . - ’ 

Electric motors.—Crypto Electric Co., Ltd.; S. G. Leach & Co. 

Spindles for insulators.—Bayliss, Jones & Bayliss, Ltd.;, Bullers, Ltd.; 
Horton & Son, Ltd. : 

- Voltoids.—Brunner, Mond & Co., Ltd.’ 

H.D, copper wire.—T. Bolton & Sons, lL.td.; British Insulated & Helsby 
Cables, Ltd.; R. Johnson & Nephew, Ltd.; F. Smith & Co. (incor- 
porated in the London Electric Wire Co. & Smiths, Ltd.); J. Wilkes, 

Son & Mapplebeck, Ltd. an 
' Switchboard wire.-—London Electric Wire Co. & Smiths, Ltd.; Macintosh 
.. Cable Co., Ltd. ; 

Laying conduits.—London-Bristol-Newport (S.W. Section III): W. Dobson. 

Stepney, &c., and Hornsey (Crouch Hall Road): O. C. Summers. 
„ Glasgow; A. Duncan. Stratford Exchange area: W. Iles, Preston- 
- Blackpool (Section 1): W. Pollete & Co., Ltd. Hendon, Edmonton 

(Silver Street), and Hampstead-Hendon Junction: H. Farron. St. 

Peter's (Manchester): W. Turner (Ardwick), Ltd. North Midland, 

Post Office Engineering District: Hodge Bros. (Contractors), Ltd. 
, North-Western and South Wales P.O. Engincering Districts: J. F. 
' Hodge & Co. i 

Manufacture, supply, drawing in, and jointing cable.—Toll-City and Toll- 
Gerrard Junction (London): British Insulated & Helsby Cables, Ltd. 

. Medium power wireless station.—C. F. Elwell. 

Telephone exchange equipment.—Fort Dunlop, Birmingham : Western Elec- 
tric Co., Ltd. Sub-contractors for batteries: Chloride Electrical Stor- 
age Co,, Ltd. For charging machines: Crompton & Co.. Dewsbury : 
Western Electric Co., Ltd. Sub-contractors for batteries: Chloride 
Electrical Storage Co., Ltd. Charging machines: Electrical Con- 
5 Co., Ltd. Avenue (London): Peel-Conner Telephone Works, 

td. 
Crown AGENTS FOR THE COLONIES. 


Battery materials.—Siemens Bros. & Co., Ltd. 
Cables, &c.—British Insulated & Helsby Cables, Ltd. 


H.M. Orricx of Works. 
Engineering services, Royal Mint, electric motors.—Lancashire Dynamo 
and Motor Co. 
Air MINISTRY. 
Inert batteries.—Siemens Bros, & Co., Ltd. 
L.T. Cable.—Western Electric Co., Ltd. . 
Spares for motors.—Campbell Gas Engineering Co., Ltd. ; English Electric 
Co., Ltd. 


FORTHCOMING EVENTS. 


tion of Mechanical Engimeers.—Friday, December 8rd. At6p.m. 
eee discussion on the paper by Mr. A. Ramsay on '* The Human Factor 
Industry." 


burfü Electrical Society.—Friday, December 8rd. At the Philo- 
sophical Institute. At 8 p.n. Paper on ' An Electrical Engineer's Walk 
Round a Factory,” by Mr. J. Walker. 


ty of ears (Inc.).—Monday, Deceember 6th. At Burlington 
House, Pi illy, W. At 5 p.m. Ordinary meeting. 


Royal Society of Arts.—Thursday, December 7th. At John Street, Adelphi 
W.C. rh .m. Paper on “ The Trade of Australia During and 
After the War," by Mr. A. H. Ashbolt. 


Association of Engineers-in-Charge. — Wednesday, December 8th. At 
: 8t. Bride's Institute, Bride Lene, E.C. At 7.90 p.m. Address by the 
President, Mr. W. H, Patchell. 


Chelmsford Engineering Society.—Thursday, December 9th. At the East 
. Anglian Institute of Agriculture. At 7 p.m. Paper on “ Ether Waves,” 
by Mr. W. G. 8mith. 


Institution of Electrical Engin 
Institution of Civil Engineers, Great George Street, B.W. At 6 p.m. 
Adjourned discussion on papers by Mr. Woodhouse and Mr. Kapp. 


Scottish Centre.—Saturday, December lith. At Rankine Hall, 
Glasgow. At 7.30 p.m. Smoking concert. 


(Students' Section).—Friday, December 8rd. At King's College, 
Strand, W.C. At 6.80 p.m. Discussion on * The Modern Tendency to 
Trusts: Is it Beneficial ?” to be opened by Mr. A. Berner. 


(North - Western Centre). — Tuesday, December "th. At the 
Engineers’ Club, Manchester. At 7 p.m. Discussion on Report on the 
Heating of Buried Cables.“ 


Scottish Centre (Students' Section).—Friday, December 10th. At 
the Royal Technical College, Glasgow. At 7.80 p.m. Paper on Static 
Transformers," by Mr. R. Dickson. 


Physical Society of London.—Friday, December 10th. At the Imperia! 
College of Science, South Kensington, B. W, At 5 pan. Ordinary meeting. 


Technica: Inspection Association —Friday, December 10th. At the Royal 
Bociety of Arts, John Street, Adelphi, W.C. At 7.80 p.m. Paper on 
Some Features of Tensile Fractures,” by Dr. G. H. Gulliver. 


entirely mechanical.. 


eers. — Thursday, December 9th. At the l 
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Electricity in Docks,—Interyiewed at Liverpool, after 
& lightning tour of American shipping ports, Mr. L. A. P. Warner, 
the general manager and secretary of the Mersey Docks and 
Harbour Board, said he.saw 5,200 tons of coal loaded and trimmed 
into a Dutch steamer at Baltimore in leas than five hours. Not a 
single human trimmer was employed, the entire process being 
The Americans were able to beat us in the 
use of mechanical appliances, because electric power there was so 
cheap. In New York, for general cargo, they had a few movable 
electric winches which were used on some of the piers to work in 
connection with the ship's gear, ga 


The Channel Tunnel.—' The prospects for the early 
construction of the Channel tunnel are very good," said' M. 
Jonnart, Bird Governor of Algeria, speaking at a dinner of 
the Franco-British Association at Parison November 23rd. “The 
French Government supports the scheme on this side of the 
Channel, and so do a number of provincial councils. On the British 
side the War Office, Admiralty, and Air Oouncil no longer object." 
The General Council of the International Parliamentary Trade 
Conference (Paris) has passed a resolution expressing a wish that 
the Governments of France and Britain should undertake the con- 
struction of a Channel Tunnel as quickly as possible, 


A Thunderstorm Detector.—A thunderstorm detector 
has been installed at the Oroydon aeroirome, by the aid of which 
pilots of airoraft will b» kept informed of the weather conditions 
prevailing along their route of flight. The instrument is con- 
stracted somewhat on the same lines as wireless telegraphio 
apparatus, so that it is acted upon by atmospheric electrical 
discharges.. By using the principles of directional wireless 
telegraphy, the direction, distance, and rate of travel of a storm 
can be ascertained. 


Industrial Electric Truck Taxes.—It is frequently the 
case that industrial electric trucks, now so much in use in factories, 
workshops, goods yards, docks, &c. are employed to transport 
goods and materials a short distance along the public highway, 
from one factory to another, or, perhaps, from the factory a short 
distance to the nearest railway goods yard, These little trucks 
cover but a very small mileage in the year, especially in running 
along the public highway, and it would be a hardship if the 
owners had to pay the new motor-tax on such vehicles because of 
this fact. The matter has bean taken up with the Ministry of 
Transport by the Electrio Vehicle Committee of Great Britain 
[with the assistance of Mr. W. Hixson, of the Society of Motor 
Manufacturers. and Traders, Ltd.]. The Electrio Vehicle Com- 
mittee announces that it has been given to understand that where 
industrial electric trucks are used in the ordinary way of business 
in transporting goods and materiale from one factory or depart- 
ment to another, which entails the crossing of public highways, or 
going a short distance to and from a near-by goods station—in 
other words, where they are only used over short distances along 
the pablic highways in the course of the year—it is not neceasary 
for such electric trucks to be licensed. The Committee has been 
informed that instructions will be sent to the police and the 
Treasury officia's, in the event of there being any occasion for 
doing 80. 

The Roads Department of the Ministry of Transport explains 
that the " amount to which the roads are used by the class of 
vehicles referred to varies so largely that it has not been found 
possible to lay down any hard and fast rule at the present time 
about the exact liability to taxation of these vehicles under the 
Finance Act, 1920, which must depend on the circumstances of 
each case.” 


An X-ray Martyr.—The death has taken place at Paris, 
at the age of 46, of yet another martyr of the science of X-rays, in 
the person of Dr. Charles Infroit, chief of the radicgraphio 
laboratory of the Salpétriére Hospital. Dr. Infroit was seized by 
X-ray dermatitis 10 years ago, but he refused to give up the master 
passion of his life, and declared: It only remains to me to work 
on while awaiting death, and try to discover methods of protection 
for others.” During his long martyrdom he had to undergo more 
than 20 operations, which suocessively took from him all his 
fingers, then his hands, then his left arm, and, a few months ago, 
his right arm as well. His sgony has not been in vain, since he 
has been able to make very valuable discoveries in the action of 
X-rays, and about & year ago he declared that he had managed to 
devise an installation by which he could guarantee that none of 
his assistants ran the slightest danger of radiodermatitis.— TRe 
Times. 


Electric Trucks in Docks.—Ino course of time it is 
likely that the old-fashioned hand trucks used in the Liverpool 
Dock sheds in connection with the loading and unloading of cargo 
steamers will completely disappear, and their places will be taken 
by electrically-propelled trucks, which have enormous economic 
advantages. They are able to carry 5 to 10 times the weight that 
can be handled by the old method. There are several standard 
types of trucks employed. Some of them have been used in loading 
and unloading steamers of the Cunard, White Star, Harrison, and 
other steamship lines. One particular type of truck so employed 
was a heavy duty truck, the specification of which was as follows :— 
Capacity, 1 ton; speed empty, 6 miles per hour; loaded, 5 miles 
per hour; loading space, 7 ft. by 3 ft.; length overall, 8 ft. 6 in.; 
height of platform, I ft. 11 in.; clearance under truck, 6 in. 
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The Proposed Severn n Barrage.—The cost of this echeme, 
the official outline of which is given elsewhere in this issue, is 
estimated by the Daily Mail to be £30,000,000. The Evening 
News stutes that at Bristol the scheme is regarded as perilous, 
and Sir John Hawksham, when consulted many years ago on a 
proposal to dockise the Avon, expressed grave doubts about 
the scheme, because of the intluence of the tidal waters of the 
Avon and Severn on maintaining the present navigability of 
the Bristol Channel. That was one of the reasons why 
dockising the Avon. was abandoned in favour of the construc- 
tion of the Royal Edward Dock at Avonmouth. It is feared 
that damming the Severn may lead to the silting up of the 
existing navigation channels. Another question asked is: Will 
the existing ports be exposed to the competition of a huge 
Severn dock backed by State funds? Bristol ratepayers have 
spent over seven millions on docks, and this aspect is of serious 
importance. oed Oe 

The Times engineering correspondent remarks on the 
absence of anything resembling a definite estimate of the 
cost of constructing the necessary works. Yet this cost is the 
crux of the problem. The whole point is, whether this great 
force of nature can be directed for the use and convenience of 
man at a cost that will enable the power obtained to be sold 
at a price that will compete with that charged for power pro- 
duced fram coal or other fuel by the methods ordinarily prac- 
tised. Apart from the electrical equipment, the civil engineer- 
ing works needed must be very expensive; and the question is 
whether the interest on the capital required for these works 
will not amount to a greater sum per unit of power realised 
than can be obtained per unit. sold, the selling price being 
governed by the competition of power derived from coal. The 
scheme is not a purely hydro-electric one, but is mixed up 
with the provision of facilities for railway and road transport 
acrpss the Severn, and with the development of a great ship- 
ping area above the dam. The estunates of the cost of power 
can, therefore, be made to vary with the proportion of the 
total capital costs allocated to the different components. Pro- 
bably on a purely hydro-electric basis the scheme would have 
little chance of commercial success, and only by unloading 
part of the capital cost on a substitute for a bridge can a 
prima facie economical case be made out. Apart from these 
adventitious aids, the Severn scheme appears to be as promis- 
ing as any that could be formulated. The Dee, however, also 
has its attractions. 


The Crisis in Electricity Supply.—As we go to press, we 
have received the following letter :— 

In connection with the demands of the Electrical Power 
Engineers’ Association and their threatened strike, a very 
considerable Press campaign in the electricity papers has been 
organised to further the aims of that Association, but as far 
as I am aware nothing has so far been published setting forth 
any of the reasons why the great majority of undertakings, 
municipal and company, have refused to adopt the schedule 
of salaries and conditions attached to the same. I propose, 
therefore, briefly to state some of those reasons. 

The so-called National Joint Board responsible for framing 
the schedule of salaries 1s a self-constituted body. It is true 
it is composed of representatives of associations of both muni- 
cipal and company undertakings, but these Associations were 
never in any way authorised by their respective member 
undertakings, or certainly only by a very minute proportion of 
them to negotiate or draw up a schedule of salaries. The 
undertakings were not consulted and had no voice directly or 
indirectly in drawing up, the schedule, and indeed few, if any, 
knew that it was being prepared. This is entirely contrary to 
the usual procedure of Whitley Councils, which I believe is 
that each District Council draws up its own schedule, and the 
National Council, more or less formed out of or elected by the 
District Councils, revises the schedule allowing considerable 
latitude for local conditions, &e. To accept this schedule 
would be to acknowledge the right of this self-constituted 
National Joint Board to dictate in future anything else it 
may think fit. There is no question of dishonouring an agree- 
ment, as no agreement has been made. 

Aa regards the schedule itself, which is based on payment in 
proportion to plant capacity, just now many undertakings, 
possibly at the suggestion of the Electricity Commissioners, 
are installing relatively large units, resulting in a very 
abnormal proportion of spare plant—in some cases as much as 
150 to 200 per cent. In such cases 18-20 per cent. addition to 
the technical staff salaries which it would involve obviously 
could not be entertained when there is no corresponding in- 
crease of revenue. A fairer basis would appear to be maxi- 
mum demand or units sold. Technical men will admit that a 
station with ample spare plant is easier to run than one with 
little or no spare plant, and the basis of salaries in proportion 
to plant capacity is a further direct incentive to employers to 
delav.extensions as long as possible. 

'The grading of the scale leaves much to be desired. Length 
of service is apparently not taken into account, the man who 
has been a month in his berth receiving the same as one who 
has completed several years. Cases are also quoted of young 
men who have been advanced in position. to give them a 
chance instead of bringing in outsiders, who under the seale 
would earn six or seven times their pre-war salaries notwith- 
standing that their experience in no wav warrants it. There 
are others who have quite recently obtained in competition 
positions in other undertakings at substantial advances and 
who, under the scale, would obtain 20-25 per cent. increase. 
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The coupling of the clerical aad commercial staffs with: the 
technical men is one the municipalities will certainly ' not 
entertain. They contend that a Clerk is a clerk whatever 
department of the Corporation he is in, and different. salaries 
cannot be considered for the Electricity Department. It is 
further pointed out that. there is the- Munieipal oe 
Administrative Technical and Clerical Whitley Council. 

Whilst the various municipal committees and company 
boards are inclined to be very sympathetic to their technical 
stalls, it is a question how far they are likely to permit inter- 
ference by outside bodies, such as Whitley Councils, with the 
management of an undertaking, and further, this is not 
exactly the time to enforce unreasonable demands when out- 
put and revenue are decreasing in many towns owing to bad 
trade. Some of the junior engineers in sinaller provincial 
stations should also remember that their training and qualifi- 
cations are not all that can be desired. 

ELECTRICITY, UNDERTAKING. 


With regard to the opening. sentence of this letter, our 
correspondent is in error. No Press campaign in the' elec- 
tricity papers has been organised. Our views are wholly our 
own, and if the electrical Press in general supports the aims 
of the Electrical Power Engineers’ Association, it is because 
that Press is convinced of their justice. 


The Position of the E.S.C.A, — As we go to pres the 
following comes to hand :— 

At a meeting convened in the City Chambers, Edinburgh, 
on November 29th, 1920, of representatives of Scottish 
Municipalities and Electricity Supply Companies, to discuss 
the formation of a District Joint Board for technical and 
clerical staff members of the electricity supply industry, it was 
resolved to form such a Buard for the technical staff only, to 
the exclusion of the commercial staff, who have representa- 
tives on the National Joint Board. It was also resolved that 
a meeting should take place with representatives of the Elec- 
trical Power Engineers’ Association to discuss the matter. As 
the Electricity Supply Commercial Association has been ex- 
cluded from such meeting, it is up to the Scottish members of 
the E.P.E.A. to stand by their friends in the E.S.C.A., and 
refuse such a meeting unless the E.S.C.A. are to be included 
in the District Joint Board. It was also stated at the meeting 
that, as Edinburgh had paid the E.P.E.A.’s latest scale of 
salaries, the members of the E.P.E.A. in that good town 
would ''blackleg." This remains to be seen on December 
14th.—Scotesca. 


A Sinn Fein Plot.— Details of documents captured from 
Sinn Fein agents were published by the Irish Office on Novem- 
ber 24th. After giving exhausted particulars of the greater 
part of the plant at the Stuart Street power station, Man- 
chester, details of personnel required for its destruction are 
given, with instructions as to the best time and methods. The 
time suggested for the raid was about 9 a.m. on Sunday, when 
a minimum number of men would be present at the works. A 
detailed plan was given for the guidance of an attacking party. 
Six men were to force an entrance into the time office, three 
to hold up anyone who came in, while the others wrecked the 
telephone system. Another party of six would force another 
entrance, three to remain to admit a car carrying the necessary 
tools and materials for demolition work, and the other three 
to go to the, fitting shop, where all employés would be 

' rounded up." Guards were to be placed on all gates, while 
the main body of attackers proceeded with their work of 
destruction. Thirty men were to be sent to the main engine 
room, where small parties of three were each to attack a tur- 
bine. Ten others would proceed to destroy the balancers by 
setting them alight with oil and waste. Four men, with seven- 
pound hammers, were to demolish the main sw itchboard, and 
three others were to be detailed for the destruction of the large 
" marine " engine. The total number of men arranged for 
was 6), with four or five oflicers." In an interview follow- 
ing the publication of the documents, Mr. S. L. Pearce said 
that there was no doubt that the information given was ob- 
tained on a Sunday in October, when a party of four men and 
two women visited the station with a permit obtained in a 
perfectly legitimate way by one of the department's employés, 
There was abundant evidence that the documents had been 
compiled by men with some experience of power stations. It 
is rather amusing to note the way in which it was proposed to 
demolish the marine engine, which, to say the least of it, is of 
substantial construction. The three men detailed to '' attack 
the marine engine ” with '' hatchets and oil“ would require 
a great deal of patience and perseverance, and, in fact, the 
methods partake of the nature of the plan for irritating the 
Dean by scratching the dome of St. Paul's. Later on in the 
report, however, gun-cotton is mentioned“ Two or three men 
will go to the marine-tvpe engine. Two men can attack it with 
hatchets, drench it with paraffin oil. and prepare it for light- 
ing while the other man is placing his charge of gun-cotton.”’ 


British Bauxite.—New arrangements are being made 
for the control of the bauxite industry in British Guiana. 
According to the Times Trade Supplement all existing conces- 
sions will be cancelled and the deposit money refunded. When 
new allocations are made, four concessions will be reserved for 
British interests. In Western Australia the Australian Blev- 
tric Steel Co. is investigating the possibilities of producing 
aluminium from the deposits of bauxite that have been dis- 
covered there. 
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The Electrical Research’ Association:—Particulars of 
‘the organisation of the British Electrical and Allied Industries 
Research Association have been received, but are held over owing 
to extreme pressure on our space. | 


The Chamber of Commerce for Italy. The Department of 
Overseas Trade has been informed that the British Chamber of 
Commerce for Italy has removed from 75, Via Nazionale to 238, Via 
Bicilia, Rome, 


‘Appointments Vacant.— Clerk of works in the mains 
department (£450) of the Manchester Corporation electricity 
department; part time teacher of electrical engineering for the 
Acton and Chiswick Polytechnio; electric-motor mechanic for the 
‘Wakefield Corporation electricity department; civil engineer 
(£1,500) and electrical engineers (£1,000) and draughtamen 
(£800) for a hydro-electric power scheme in the Federated Malay 
States. See our advertisement pages to-day. 


Australia and Research.—A Bill now before the Com- 
‘monwealth Parliament to establish the Institute of Science and 
Industry provides that the Institute shall be divided into bureaux. 
There will be a Bureau of Agriculture, a Bureau of Industry, and 
such other bureaux as the Governor-General may determine. A 
director will be appointed, whose task it will be to co-ordinate the 
results of scientific research in the Commonwealth and abroad, so 
far as is possible for their practical utilisation in Australia, A 
further provision aims at enabling the Governor-General to appoint 
‘advisory boards to assist the director. The experts will be paid.— 
The Times Trade Supplement. 


J INSTITUTION NOTES. 


Institution of Electrical Engineers (East Midland Sub-Centre). 
—A meeting was held at the Technical College, Derby, on 
Tuesday, November 30th, at 6.45 p.m., when a paper was read by 


‘ 


Mr. C. Sutton on “The Development of the Modern Turbo- 


Alternator.” | 
Association of Engiueers-in-Charge.—The Association's pro- 
ramme for the 1920-21 Session is (as at present arranged) as 
ollows:—December 8th—Presidential address, by Mr. W. H, 
Patchell, M. Inst. C. E.; January 12th— Paper by Capt. F. S. Shaw, 
" Pulverised Fuel" ; February 9th —" Internal Combustion Engines,” 
by Capt. W. P. Durtnall; March 9th—" The Economic Utilisation 
of Exhaust Steam,“ by Mr. A. J. Assheton ; April 13th— Paper on 
Oil Fuel," by Mr. A. Arnold. 


The Roentgen Soclety.—During the new session the Society is 
to meet on the Thursday evening immediately before the third 
Friday in each month, that being the day on which the Electro- 
therapeutios Section of the Royal Society of Medicine meets. The 
venue wil be the Physios Theatre of University College, Gower 
Street. l 


Liverpool Wireless Association:—An interesting demonstration 
of a home-made valve set was given by Mr. S. Lowey at a 
meeting held at the Royal Institution on November 26th. The 
hext meeting, at which officers will be elected for the ensuing year, 
is to be held on December 8th. 


Engineering Association of N.S.W.—On September 24th last, the 
Association celebrated the fiftieth anniversary of its foundation by 
a dinner in Sydney. The large gathering included several 
notable guests, including Mr. James Fraser, C.M.G., Chief Com- 
missioner for Railways, N.S.W.; Prof. W. H. Warren; Mr. J. 
Vickers, of Vickers, Ltd.; and the Minister for Education. 


Nottingham Society of Englneers.—A meeting of the Society 
was to be held at Nottingham on December 1st, 1920, when a lecture 
entitled “Suggestions for a National Scheme of Fuel Economy," 
was to be given by Mr. David Brownlie, B.Sc. 


Physical Society of London.—At the meeting held on November 
12th. at the Imperial College of Science, a paper on "Ionisation 
and Excitation of Radiation by Electron Impact in Helium was 
read by Dr. F. H. Goucher. ` 

A paper on A New Relay for Heavy Currents" was read by Dr. 
Guy Barr. The action of the relay depends on the fact that no 
arc can be maintained between. mercury electrodes in hydrogen. 
One lead is brought to mercury contained in a vertical tube within 
a solenoid. An iron rod, at the upper end of. which is a glass cup, 
floats in the mercury. The cup also contains mercury, and the 
other lead is connected to an iron rod which dips into this. When 
no current flows in the solenoid, the rim of the cup is about 1 cm.. 
above the level of the main body of mercury. When the relay 
current (about 0'03 ampere) is flowing, the iron rod is sucked 
down until the rim of the cup is submerged by about 0'5 cm. The. 
space above the mercury contains hydrogen. The relay can be 
used to break quite large currents (20 amperes) without much 
spark. It is important that the break should take place between 
mercury surfaces, otherwise the mercury gets contaminated. 


The Royal Society.—On Tuesday. Prof. Charles Scott Sherrington 
was elected President in succession to Sir J. J. Thomson, who had 
occupied the office for five years, Other officers were elected as 
follows :—Treasurer, Sir David Prain; secretaries, Mr. W. B. 
Hardy and Mr. J. H. Jeans; foreign secretary, Sir Arthur Schuster. 
The Rumford Medal was presented to Lord Rayleigh, and the 
Hughes Medal to Prof. O. W. Richardson. 


| . OUR PERSONAL COLUMN, ^ ^ ^ 


| industry 
also electric tramway and railway officials, to keep readers of the 
movements, 


Ald. DaGNALL has been elected chairman and Ald. Walker 
deputy chairman of the Manchester Corporation Electricity 
Committee, and Ald. Bowes chairman, and Ald. Chapman 
deputy chairman of the Corporation Tramways Committee. 

Mr. W. HOoLMANS, who for several years: was employed at 
the Edison Swan Electric Co., Ltd., Ponders End, Middlesex, 
and who went to Australia about nine years ago as their 
representative, has now returned to this country, and was 
married at St. Mary's, Brighton, on the 23rd ult: 

Captain A. J. Beckert, M.LE.E., borough electrical en- 
gineer, Bridlington, was presented by the staff and workmen 
of the electricity. department with à handsome silver tower 
vase on the occasion of his silver wedding. 

Mr. L. Hermes, late manager of the Manchester Branch 
of the “Z” Electric Lamp Manufacturing Co., Ltd., has 
joined the staff of the General Electric Co., Ltd., Victoria 
Bridge, Manchester. 

Ald. G. New has been re-elected chairman of the Sunder- 
land Corporation ‘Tramways Committee, and Ald. W. Walker 
has been reappointed vice-chairman. 

Mr. J. BENTLEY, manager of the switchgear department of 
Messrs. Laurence, Scott & Co., Ltd., Norwich, is leaving to 
take up an appointment with Messrs. J. H. Wilson & Co., 
Ltd., Birkenhead. At a dinner given by the departmental 
managers of Gothic Works Mr. Bentley was the recipient of 
a canteen of cutlery from the members of the staff, which was 
accompanied by warmly appreciative speeches from two or 
three of the senior members. 

Mr. Bentley was also presented with a silver-plated salver 
from the staff and workmen of the switchgear department 
at a smoking concert on November 19th. 

Mr. H. J. WinLiAws, manager and engineer to the Car- 
marthen Electric Supply Co., Ltd., has resigned, and has 
accepted a position on the staff of the Twiss Electric Trans- 
mission Co., Ltd. | 

Mr. F. W. T. BRADLEY, assistant electrical engineer to the 

power department of the British Cellulose Co., Spondon, 
Derby, has resigned his position, having been appointed sub- 
station engineer to the Durban Corporation, South Africa. 
. On November 19th an address, subscribed to by the whole 
of the staff and employés of the Notting Hill Electric Lighting 
Co., Ltd., was presented to their manager and secretary, Mr. 
R. G. Raw EINS, congratulating him on the honour of being 
elected to the Mayoralty of the Royal Borough of Windsor. 
In making the presentation, the chief engineer (Mr. A. P. 
M'Dougall) mentioned that a goodly number of the staff then 
present had been associated with Mr. Rawkins in the com- 
pany for over 20 years. 

Mr. H. V. Ponton, who has been connected with the 
Metropolitan Electric Supply Co., Ltd., for the past seven 
vears, 18 shortly relinquishing his position with that company 
to join the staff of the Swedish General Electric, Ltd., 5, Chan- 
cery Lane, W.C.2, as technical representative. 

Major R. STANLEY, principal of the Belfast Municipal Tech- 
nical Institute, has been appointed Extramural Professor in 
Klectrotechnics at Belfast University, and Prof. F. T. Llovad- 
Dodd as Extramural Professor in Commerce and Extramural 
Lecturer in Economie History. Both appointments are con- 
nected with the new scheme of co-ordination with the Belfast 
Municipal Technical Institute, recently introduced. 
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NEW COMPANIES REGISTERED. 


Industrial Electrical, Ltd. (171,507).—Private company. 
Registered November 19th. Capital, £3,000 in £1 shares. To carry on the 
business of electricians, electrical engineers and manufacturers, suppliers o! 
electricity, manufacturers of and dealers in railway, tramway, electrica!, 
magnetic, galvanic and other apparatus, &c. The first directors are: H. J. 
Kennedy (permanent managing director. and chairman), 150, Turney Road. 
Dulwich, S. E.: S. Kennedy, 210, Foster Hill Road, Bedford. Registered 

Pewsey Electric Lighting Co., Ltd. (171,577).—Regis- 
tered: November 23rd. Capital, £5,000 in £1 shares. To carry on the business 
of an electric lighting company in all its branches in England or clsewher: . 
The first directors are: A. J. Phillips, Victoria House, Pewsey, Wilts.; G. B. 
Nicol, London House, Pewsey, Wilts.: F. J. Kunkler, Clarendon House. 
Pewsey, Wilts.; A. Walen, High Street, Pewsey, Wilts.: A. Rawlins. Fair. 
holme, Pewsey, Wilts.; A. Cook. Southcot Lodge, Pewsey, Wilts. Minimum 
cash subscription, £7. Secretary: T. Fowle. Registered office: Power House, 
High Street, Pewsey, Wilts. 

Lithanode Co., Ltd. (171.574).—Private companv. Regis- 
tered November. 23rd. Capital, £2,000 in £1 shares. To take over the busi- 
ness of manufacturers of accumulators, dry batteries, electrical fittings and 
apparatus and general engineers carried on by Lithanode, Ltd., and to adopt 
on agreement. with Mr. A. B. Beall. The subscribers (each with one share) 
are : A. B. Beall, Homeland Bungalow. Shoreham Beach, engineer; F. Martin, 
29. Queen Street, E.C.4, solicitor, A. B. Beall is first Managing director, 
with £10 per week as remuneration, Registered office: 190, Queen’s Road, 
Battersea, S. W 


Tullamore Electric Light & power Co., Ltd. (5,065).— 


Registered in Dublin. November Ist. Capital, £25,000 in £1 shares. To carry 
on business as indicated bv the tithe. The first directors are: P. J. Egan. 
Vaonaghinore, “Tulkentore: E. Williams. Hieh Street, Tullamore: M. Seally, 
Moor Hall. Tulbimore; A. J. Lumley, High Street, Tullamore: W. C Graham, 
Barrack Street. Tullamore; N. Redmond, Moor Hall, Tullamore: P. Smyth, 
Farb Street, Tullamore, Secretary: T. J. Kelly. Registered office: Harbour 


Street, Tullamore. 


— — 
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OFFICIAL RETURNS OF ELECTRICAL 


D. P. Battery, Ltd.—Satisfaction on August 20th, 1920, 
(a) to the extent of £5,750 of Ist debentures dated October 29th, 1901, sccuring 
£10,000; (5) in full of second debentures May 30th, July 12th, August 17th, 
und September 28th, 1899, and October 29th, 1901, securing £5,000; and (c) 
in full of debentures dated January 18th, 1917, securing £6,000. 


E.S. Co., Ltd.—Particulars of £6,000 debentures autho- 
rised on October 20th, 1920, whole amount issued: charged on the company's 
undertaking and property, present and future, including uncalled capital. 

James Keith & Blackman Co., Ltd.—Satisfaction in full 
on November Lith, 1920, of Ist debentures dated December Sth, 1902, and 
2nd debentures dated February 9th, 1914, securing £900. 

Alfred Dugdale, Ltd. le lst mortgage debenture, 
dated November 15th, 1920, to secure £5, 
taking and property, present and future, including uncalled capital. 
G. Inskipp and C. M. Jeram, 190-192, Great Portland Street, W. 


Willans & Robinson, Ltd.—Satisfaction in full on Febru- 


Holders : 


„charged on company's under- . 


ary 9th, 1920, of debentures dated December 20th, 1911, and April 28th, 1916, . 


securing £40,000 and £20,000 respectively. 


CITY NOTES. 


New Issues.—According to the Times, The Barcelona Trac- 
tion, Light & Power Co. will shortly offer for sale £1,050,000 
8 per cent. secured debentures at 94. The proceeds will be 
used for the purpose of acquiring approximately £1,916,000 
of 6 per cent. prior lien B” bonds which were issued to a 
group of French bankers and other creditors of the company 
in settlement of previous cash advances made by them. The 
fall in tlie value of the French franc has enabled the company 
to acquire these prior lien B " bonds at a saving of approxi- 
mately £900,000 on the capital liability. 

Siemens Bros. ck Co., Ltd.—According to The Times the 
underwriters have been left with 65 per cent. of the issue of 
481.875 shares of £1. 

English’ Electric Co., Ltd.—Applications are invited at 98 
per cent. for £1,: 250,000 8 per cent. six-year secured notes, 
repayable January Ist, 1927, at 103 per cent., 
of which will be used to replace expenditure incurred in 
the purchase of the Stafford works and stocks and in the 
development of the various works to meet commitments, and 


for additional working capital necessitated by the increasing’ 
It is stated. 
that the company has on hand uncompleted orders for over: 


business of the company and its subsidiaries. 


£5,000,000. Lists close Monday, December 6th. 
Chadburns (Ship) Telegraph Co.—The report for the year 


ended March 31st, 1918, shows balance at credit of profit and 


loss (less managing director's remuneration, directors’ ex- 
penses, depreciation, Income tax, excess profit duties, and other 
contingencies, £21,155) £10,866, plus £3,586 brought forward. 
Dividend on ordinary shares 8 per cent. per annum, less tax, 
carrying forward £6,062, subject to excess profits duty, &c. 
The directors state. that owing to exceptional circumstances 
prevailing it is impossible to submit profit and loss account 
for the; year ended March 3lst, 1920. A dividend of 6 per 
cent. on the ordinary shares is proposed. 


venezuela Telephone & Electrical Appliances Co., ‘Lta.— 


the proceeds. 


The accounts for ‘the year ended June 30th, 1920, show a. profit 


of - £20,806, less, debenture and loan interest 47.505, 
tax 41,620, excess profits duty £488, and corporation profits 
tax 4350, leaving. £10,841. After paving 8 per cent. on the 
cumulative preference shares, putting £1,172 to first deben- 
ture sinking fund, and 46.520. to. reduction of discount on 
issue of first mortgage debentures, £2,687 is carried forward. 
Demands of new subscribers necessitated capital expenditure 
of £15,156. The directors regret that this expenditure makes 
it impossible to recommend a dividend on the ordinary shares. 


Barbados , Electric Supply Corporation, Ltd.—Trading 
profit. for the year ended June, 1990, £4,617, against £3,600 
and £3,196 for the two preceding vears. Repairs and renewals 
were £1.127, as compared with £1,303 for 1917. Consumers 
increased from 1,646 to 1,783 and 25 c.r. (equivalent) connec- 
tions from 28.034 to 23,903. 
year amounted to 47.917, consisting chiefly of payments made 
on account of the new 995 kw. set (the engine of which is 
installed and the alternator is in transit), 
tional house connections, mains, &e. £3,495 from the balance 
at the credit of profit and loss account has been applied to 
writing off the outstanding amounts to the debit of under- 
writing commission, preliminary expenses, and discount and 
expenses of issue of debentures; the balance remaining to the 
credit of profit and loss account is £2,767. 


Constantinople Telephone Co.—Accounts for the period 
from January Ist. 1914, to December 31st. 1919, 
balance at debit of net revenue account of £T55,504. 


Globe Telegranh & Trust Co.. Ltd.—Ouarterly dividend 
d 3s. on the preference and ds. on the ordinary shares, both 
ess tax. 


British Mannesmann Tube Co., Ltd.—Final dividend of. 


show a 


income 


Capital expenditure during the 


and cost of addi- ' 


v 


- 


4.per cent.. and a bonus of 1 per cent., making a total of 8 per 


cent. for the year, plus 1 per cent. bonus (both less tax). 


LET 
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Stocks, 


Stock Exchange Notice. Application has been made to 
the Committee to allow the undermentioned to be officially 
quoted: 

Stewarts & Lloyds. 815.549 deferred shares of £1 each, 
fully paid, Nos. 1,782,501 to 2,628, 042. 


Electrical Supplies (Liverpool) Ltd., has increased its 
capital from £10,000 divided into 10,000 ordinary shares of £l 
each, to : £15,000 divided into 10,000 ordinary shares of £1 
each,. and 5,000 non-cumulative £7 10s. per cent. preference 
shares of £l each (free from income-tax up to 6s. in the £). 


- Callender's Share & Investment Trust, Ltd.— Dividend of 
4 per cent., less tax, for half-year; £500 is placed to reserve, 
£741 written off preliminary expenses and cost of debenture 
issue; £6,218 carried forward. 


‘STOCKS AND SHARES. 


"TUESDAY EVENING. 


CODIE approaching demoralisation prevailed in the Stock 
Exchange early this week. From being fidgety and nervous, 
markets became alarmed and anxious. A. steady stream of 
selling led to liquidation so general in its application that 
none of the markets escaped from the severity of the pres- 
sure. ‘Quantities of stock were flung out in the case of the 
vil section and the gilt-edged divisions. ' A part of the selling 
came from France; a greater part has been on behalf of people 
in this country. Manufacturers and traders of all kinds, hard : 
pressed for cash, have been forced to. realise whatever they 
held that was saleable. Companies are eager to raise fresh 
capital, and are offering such terms as to throw into the shade 
all ordinary standards of investment, yield. The railwaymen 
are beginning to wax restive again, and with Irish affairs as 
hopeless as ever, it is not so very astonishing, after all, that 
the ordinary public have no heart—and very little money—for 
Stock Exchange adventures. 

These considerations affect all stocks and shares. Their. 
influence is not confined to any special departinent, but they, 
bring down prices in electricity supply shares, Home Railway 
and manufacturing issues with equal impartiality. 
Westminster Electrics at 43 have fallen 2s. 6d. below their par 
value. London Electric preference at 24 are 3s. down. Other: 
prices have not moved, nominally, but all the shares are difti- 
cult to sell. Nobody, says the Stock Exchange man, wants 
to buy anything, and for once in a way this sweeping 
generalisation’ embodies a good deal of accuracy. 

The English Electric Co., Ltd., has been offering, at 95, a. 
million and a quarter pounds of 8 per cent. Notes redeemabie 
at 103 on January Ist, 1927. The Notes are secured by a 
specific charge on assets, subject to the outstanding first mort- 
gage debentures, and to morti gages and charges in favour of 
the company's bankers to secure an amount not exceeding’ 
half a million sterling. These Notes accordingly stand ahead 
of unsecured and ordinary trade creditors. Yet no particular 
perception or pessimism is required to make the underwriters 
look forward to the issue’s result without any enthusiasm. 

Siemens issue of new shares at 228. was left in the hands of 
the underwriters to the extent of 65 per cent., and the price 
promptly fell to ls. 6d. discount when dealings started. In 
this case, the price of issue was high, comparing it with the 
quotation for the old shares entitled to 1s. dividend free of 
tax. The latter ure now ex this, and stand at 22s. 6d. Elec- 
tric Constructions at 168. 6d. are Md ex their dividend of 
7 l/5d. General Electrics receded to 25s., the first preference 
to 18s.; the 74 per cent.“ B prelerence are 90s. Metro- 
politan -Vickers preference are marked down as much as 3s. 9d. 
Shares changed hands the:other day at 378. 6d. Henley's at 
39s. 6d. have lost 1/165 other cable shares keep steady. Bab- 
cock & Wilcox at 21 are 28. 6d. down: thus all the favourable 
effect produced by the interim: dividend: announcement: has’. 
been lost. The Ministry of Transport's scheme for barraging 
the Severn has arohsed interest of the mildly academic sort in 
financial circles. Of greater practical interest is a plan in. 
preparation the first draft ‘prospectus is printed—for initiat- 
ing an ambitious Road Transport Company, in which big 
people are interested. And passing this as a matter for enger 
attention is the hope that has suddenly sprung up of money 
becoming cheaper in the near future. The bare possibility ' 
sent a thrill of hope into. disgruntled markets, and prices 
rallied from the worst. 

-The report which appeared the other day from the Special : 
Committee on London Electricity Supply. with recommenda- : 
tions to the L.C.C. on a scheme for reorganisation of elec- 
tricity supply in Greater London and the establishment of a 
joint authority, has had no effect in the Stock Exchange so far“ 
as prices are concerned. Jn. fact. it seems to have been 
scarcely digested even by those in the market who are most 
interested in the -business. Much of the report deals with 
technical sides of the industry. but it 1s nroposed that finan- : 
cial arrangements for a voluntary. purchase under Electric ` 
Lighting Acts shall be made so as to provide that the under- . 
taking of the joint eammittee shall he conducted on a self 
supporting basis. The ioint authority. it is urged, should 


have-power to create and issne stock. bills or bonds, and to- 


borrow money on the assets of the undertaking. 
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Consolidated Gas of Baltimore at 1254 is several points down, 
and the bonds gave way to 1083. American Telephone and 
‘Telegraph stock fell 7 on Monday to 1374, and the Collateral 
Trust Fours at 110 were 5 lower. Cuban Telephone 6 per 
cent. preferred at 110 shed 2 points, but, on the other hand, 
General Electric of New York at 1994 was a dollar or two up. 
On balance, dollar stocks are easier. Rio Firsts at 904 have 
given way with the others. 

Brisbane Electric 44 per. cent. debenture stock at 924 is 
again a point down. Brazilian Tractions fell to 41. British 
Columbia stocks are all easier. Mexivans have again given 
way. The Anglo-Argentine 5 per cent. debenture at 56}. ex 
dividend is lower, allowing for the deduction. Other issues in 
the foreign group are also heavy, and sellers find it difficult 
to get on. The Home Railway stocks are dull rather than 
flat, although the Income Bonds of the Underground Electric 
Co. at 634 are again two points lower, following up their drop 
of a similar amount last week. Metropolitans receded to 20. 
British Electric Traction ordinary at 30 is a point down. 
London and Suburban Tractions have dwindled to eighteen- 
pence. 

Telegraphs are steady, and the only feature in the market is 
the weakness of Marconis. The shares at one time touched 
21 on heavy pressure to sell, and the slight recovery which 
carried the price to 24 still leaves it 5/16 lower on the 
week, The prices of the associated Marconi undertakings are 
also depressed. Armaments share the prevailing tendency ; 
coal, iron and steel being also heavy. The rubber market 
more .or less marks time, though a trifling recovery in the 
price of the raw stuff saved the list from material falls. Busi- 
ness all.round is quiet. The optimist looks to cheaper money 
prospects as likely to ameliorate the present Stock Exchange 
conditions. And the pessimist, says one definition, is à man 
who lives with the optimist. 


‘SHARE LIST OF ELECTRICAL COMPANIES, 


Houxm ELROTRiCcITY COMPANIES. 


"OC . Dividend Price d 
: — Nov. 80, Yield 
1918. 1919. 1990. Rise or fall. p.c. 
Brompton Crains oe ee 8 12 6 — 410 0 0 
Charing Cross "5 "P 4 7 8 — 10 15 6 
do. do. do. 4j Pref... 43 4k 2 — 88 8 
elsea ee ee, as 8 4. = 6 8 0 
Citv of don 8 10 1 i — 8 19 10 
N hie $ per cent, Pret. . 25 17 — 1 "n : 
anty o ndon .. ‘ - 
= , E. P ber cent. Pref. : ; - E. : A 
ensington nary oe oe — 
London Electric .. Nil 23 — 818 5 
do. € 6 per cent, Pref... 6 6 - 1i 1018 3 
um e 6 6 $ — lu o 8 
do. E Pret. .. 4h à 9H — 800 
South London ve 4 6 — 9 12 0 
South Metropolitan Pret. . T oo. 7 16 8 - 819 8 
Westminster Ordinary .. ee 8 10 4i — i 1018 1 
TELROREFES AND TELEPHONES. 
Anio om Tel, Pref, . ee ee 6 6 — 1 716 10 
Def. |... ee Pe là b 2 948 
Ohile ee ee ee 6 be - 6 9 1 
reli ee Cx NE ee : id i — n I : 
astern Lr ee ee eo — 
Eastern Tel, ee ee 0 0 8 10 1593 RES 6 11 4 
Glu Tel, and T, Ord. ee ee 8 10 . 16 =. à 618 4 
. do. Pret. eo eo 6 6 8 - 6 13 2 
Great Northern Tel, eo eo 22 22 90$ — 10 4 8 
oe ee ec 18 10 80 y ^ 8 
i . oe ee 20 25 26 af — 14 10 0 0 
Oriental Tel è ee m. 10 13 : *& 14 4 
United R. Plate Tel. oe ee 8 8 6 — i *«8 18 4 
West India and Panama . / Nil ie 1 
Weatern Telegraph.. " e. 8 10 16g 612 4 
' Howmg Rans. 
Central London Ord. Assented... 4 4 48) — 940 
ee ee , oe ee 1 1} £0 $ 6 5 0 
Und a'mlectioOrdinary.. Nit N 4 = Nu 
n un e e. 1 — u 
e do, “A” ^e Nil Nil 6,6 - 0d H 
' do, do. Income .. 5 4 . 658 -3 — 
Forzion Trams, &o. - 
ae Trams, First Pref. .. Nil 54 8 - 98 4 
do. do. and Pret, ee Nil Nil $ -— N' 
ao, do. 6 Deb. eo 5 5 56,xd —)} 817 0 
Brasil Tractions .. Nil Nil 41 21 Nil 
British Columbia Elec. Rly. Ptce. 5 b 50 — 8 9 R 
do. do,  Preferrea 6 67 —1 *8 1 9 
. 4o. do. Deferred Ni 8 5 -1 *6 1 9 
do. do. Deb. T i 4i t -1 7 10 5 
Mexioo Trams b per cent. Bonds.. Nil Nil 43 —13 Nu 
do. r cent, Bonds. Nil Nil B9) —1 Nil 
Mexican Light mmon ee ee Nil Nil 16 —_ Ru 
do. Pref. ee ee Nil Nil 96 - là NI! 
do. 1st Bonds . oe ee Nil Nil 66 -1 Nil 
MANUFACTURING COMPANIES, 
Babcock & Wilcox .. ee " 15 15 — 8 613 4 
British Aluminium Ord, .. ee 10 10 16/- — 11 10 2 
British Iusulated on ee ce 1235 16 1g —_ 9 4 8 
Callenders ee 2 „„ 2⁵ 15 . lgxd -— 10 0 0 
Castner. Kellner M io” „% MU 17 8 — 518 4 
Crompton Ord. - ee ee 10 10 17/6 — ll 8 6 
Edison-Bwan A ae ee 10 10 15,- — 18 6 8 
do. do. b per cent. Deb. ,, 5 5 11$ — ald 8 
Electric Construotion > . ee 10 10 16/6xd — 11 8 6 
Gen. Elec. Pref, vs E M 61 6! , — 6d. 7 4 5 
do. @rd. se of .. 10 10 11 — 1 8 0 0 
Henley ee co ee ee ee 25 15 13 — s 2 4 8 
do. 4) Pret.. oe ee ee 44 44 Bb — 740 
India Rubber . oo ee ee lu 10 ki — *8 8 0 
Met. Vickers Pref. ,, is "S 8 aes — 8 16 6 
Biemens Ord... ee ee oe 10 10 tax — A *4 17 1) 
Telegraph Con, pe. e. „ W 2) 21 — *ó 14 8 


* Dividends paid free of Income Tax. 


s LE 10 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other circumstances 


Tuesday, November 30th. 


CHEMICALS, 40 | mm | Brees: 
a Acid, Oxalio [Tj [I] eco per lb. 1 0 
a Ammoniao Sal per ton 21:0 dE 
a Ammonia, Muriate (large i " 499 ae 
@ Bisulphide of Carbon ee 97 ove eve 
@ Borax eoe ' ec? m » A11 
" a Copper Bul hate ecc l ecc? s.o os 242 
a Potash, C orate TT] [TI esc per lb. ` 15 
: Perchlorate eee aoo 98 
a Sulphate eee eee cay rn £8 108 dec 
of Magnesia . „ por 
EM E Flowers... „ a 
ump eee eee ecc 
a a Boda, Chlorate eee eee eco per Ib. hr [T 
ece per . eee 
a © hace Bionomial € casks . per Ib. n € 
METALS, &c. 
p Babbitt’s Metal 1 ips per ton 496 to 4800 
c Brass (rolled metal tied 19 basia) per ib. ; Id. dec 
e " T'ubes (solid rl 99 14 to 14) 13a dec 
: Copper Tubes (solid 3 i 1/6} i de: 
, $ ec 
» » Bars (best selected) per ton 2138 £18 dec 
c 56 "T TT T of ripe 24 dec 
eee i eco ec 
q „ (Eleotrolytic) Bars . „ £18 deo. 
d 10 [T] Sheets TT LI] 2143 
d 5 v Wire Rods.. is £18 dec 
d nu 5 H.C. Wire.. per Ib. 1/1} 13d. dec. 
f Ebonite Roe — " . 
£ „ Bheet »" 8/ 
n German Silver Wire ove eve of 8J- eee 
h Gutta-percha, fine fir vee eee 92 láy. to 16/- "T d 
A India-rubber, Para fine T 1a 13d. dec. 
1 Iron (Cleveland Warrants) .. per ton Nom. - a 
FE galv. No. 8, ib quai. " 254 £4 ino. 
2 Merot .. ne per bot 18 68.70 216 100. — Mj dee. 
ercury ... . e.. 8. . - dec. 
: Mica (in original cases) small . per lb. 6d. to i m. 
22 " " 3 „„ v 72 ae ] 
eee 97 ° up 
2 Ph bor Bronse plain castings 1/6 to 1/11 
p per k, rolled bars and rode 3/5 to 
” rolled strip & sheet T 2/5 to 2/9 ee 
d H Biliclam Bronse Wire. . per lb. 111 pie 
teel, Magnet, in ecc eo os 1/8 
n Tin, Blook (Bnglish) per ton ' £207 £88 dec, 
Wire, Nos. 1 to per Ib. 4/9 M. 
p White Anti-friction Metals . per ton 47810 £800 n 
Quotaticns supplied by— 
e G. Boor & Oo. James & Shak 
e Thos. Doitan a Donk, Led, Bawara Tua . 
d Frederick Smith & Co. i Bolling & Lowe 
e F. W & Sons | Richard Johnsi 4 Nephew, Led 


7 India-Rubber, Gutta-Percha and : P. Ormiston & Sons, 
Telegraph Works Co., Lid. 2o 
r W. F, Dennis & Co. 


Freemasonry.—After the regular meeting of the Kelvin 
Lodge, held on the 26th ult., the reigning master, Mr. H. Porter- 
Cox, presided at the banquet. over a gathering of 79 members and 
visitors, including such well-known gentlemen as Messrs, Leonard 
G. Tate, J. G. Hood, A. T. Turney, &. After an excellent musical 
programme everyone went away feeling that he had enjoyed a 
very happy evening, and that the Kelvin Lodge was in for another 
successful year. 


The Electrical Trades Benevolent Institution.— On 


Wednesday, December 15th, the annual festival of the Association 
will be held, at the Connaught Rooms, Mr. E. Manville, M.P., 
will preside, this being the first oocasion when a Member of Parlia- 
ment has occupied the chair. Tickets may be obtained from the 
Secretary, Mr. F. B. O. Hawes, 18 and 21, Park Mansions, Vauxhall 
Park, South Lambeth Road, S. W. 8; and it is to be hoped that 
there will be a record demand for them, in support of this most 
excellent Institution. 


Growth of Plants.—In a lecture on the growth of plants 
to the students at University College, London, on November 36th, 
Sir J. C. Bose explained that when plants die they give off a large 
quantity of electricity. If 500 peas boiling in a pot all "died at 
the same moment," they would produce sufficient electricity to 
kill the cook.” Lilac plants could be deceived with chloroform ; 
usually they sleep in winter and blossom in the spring time, but if 
a plant were given a dose of chloroform in winter, it would blossom 
on awakening from the chloroform sleep. 


Refase-screening Plant.—A refuse-screening plant in 
which electricity plays a large part has recently been put into 
service by the St. Marylebone Corporation. The refuse is tipped 
into a pit upon arrival at the depot, and from thence is raised by a 
35-H.P. electrically-driven crane and discharged on to a shaking 
screen, where it is divided into four classes. The fine ash, coke 
breeze, and other refuse is passed over magnetic separators, which 
extract all iron and steel included in the refuse. The power 
for the apparatus is supplied by a 50-Kw. generator coupled to a 
single-cylinder steam engine. An electrically-driven baling press 
is employed for packing waste paper. 
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SHOP LIGHTING. 
By E. AUSTIN. 


THE manner in which many shopkeepers are utilising 
high-candle-power ‘‘ gastilled " lamps must be a matter 
of. perpetual annoyance and anxiety to illuminating 
engineers. Enough has surely been said and written 
to make it clear that these lamps should not be ex- 
posed, yet innumerable examples of glaring lights are 
to be found. "There are, it is true, shops in which the 
lighting is a credit to the contractors and everyone 
concerned, but there are others in which it is little 
short of disgraceful. An inspection of business estab- 
lishments in almost any important thoroughfare. will 
show that in many instances little regard has been paid 
to the elimination of glare. Powerful unshaded lights 
in the field of vision create good business for opticians, 
but this, I take it, is not the purpose for which high- 
candle-power ‘‘ gasfilled’’ lamps were originally in- 
troduced. 

The question that arises is: Who is responsible for this 
deplorable state of affairs? Inquiries seem to indicate 
that to a large extent it is the shopkeepers themselves. 
The trouble, it is alleged, can be traced in a great 
many instances to the unfortunate fact that shop pro- 
prietors buy ''gasfilled ’’ lamps and put them in the 
existing holders, regardless of the high candle power 
of the new lamps as compared with that of the old. 
It should be obvious to people with a grain of common 
sense that a glaring light is undesirable. It should be 
evident that it is the goods that customers want to see, 
not a blaze of light, but unfortunately it is difficult to 
make this simple fact understood. Other reasons for 
the present unsatisfactory state of lighting can no doubt 
be found. Glaring lights are often met with in new 
shops, that have just been opened, as well-as in shops 
in which electric lighting has recently been installed 
in place of gas. Bad illumination in-these cases may, 
or may not, be attributable to apathy or want of know- 
ledge on the part of contractors. That there are a 
few lighting contractors who do not know much about 
illuminating engineering is well within the range of 
possibility, but it is not easy to believe that even the 
most incompetent fail to appreciate the bad effects of 
glare. Contractors are no doubt frequently hampered 
by the whims and fancies and limited spending powers of 
their chents. No effort should be spared, however, to 
point out how essential it is to use fittings which will 
avoid glare and give good diffusion. A comparison of 
à shop in which the lamps are properly shaded with 
one in which thev are exposed can scarcelv fail to con- 
vince sensible people that there is something in the 
argument. It is nevertheless a curious fact that well 
and very imperfectly illuminated shops often adjoin 
or face one another on opposite sides of a road. 
Whether the proprietor of the badly lighted shop ever 
compares his installation with his neighbour's is no 
doubt a question that often presents itself to illuminat- 
ing engineers. The probability is that the bulk of 
business people who are using ''gastilled " lamps to 
bad advantage do not appreciate the fact. They may 
even imagine that because they have got a blaze of light 
thev are showing their goods to better advantage than 
the people who are using semi-indirect and other fit- 
tings. 

Vigorous propaganda on the part of contractors and 
others is clearly needed. Shopkeepers, it is to be re- 
membered, are as a rule purely traders, interested 
mainly in buying goods as cheaply as possible and 
in selling them at an enormous profit. It is not 
surprising, therefore, that they are slow in grasping 
the fundamental principles of good lighting, and in 
understanding what is meant by good diffusion and the 
avoidance of glare. Everyone desirous of seeing shop- 
lighting improved should strive his utmost to impress 
upon shopheepers the absurdity of using glaring lights. 
Even casual hints dropped when purchasing goods may 
be of some assistance. Whenever I enter a shop (a 


tobacconist's for example) and find a high candle power 
Ñ“ gasfilled lamp in close proximity to my nose I make 
a great fuss about the matter. Bending down the brim 
of my hat, and holding my newspaper in front of the 
lamp, I say to the individual behind the counter: '' My 
dear fellow (or young lady, as the case may be), how 
on earth can you tolerate the terrific glare of that light? 
Do you know that by using the lump in that manner 
you are injuring your eyesight, and, what is far worse, 
you are injuring mine, and making it very difficult 
for your customers to see the goods that you are dis- 
playing? Would you kindly tell me which of these 
cigarettes you have here are the best Virginia, and 
which are the Woodbines?"' Ithen deposit some E.D.A. 
publications upon the counter and depart. 

Propaganda of a similar kind carried out by in- 
dividuals interested in this important matter might 
do a little good, for shopkeepers undoubtedly pay some 
attention to the complaints of their customers. A man 
who apparently has nothing to gain by expressing an 
opinion and giving advice is perhaps more likely to 
be listened to than an individual who is known to 
be a lighting. contractor, obviously out looking for 
money. But this does not imply that contractors should 
relax their efforts. On the contrary, they should do 
everything in their power to induce shopkeepers to 
give up this idiotic practice of using unshaded high- 
candle-power lamps, which injure eyesight and impair 
vision. The work is not, of course, devoid of reward, 
for a profit can be made on the fittings, and something 
can be obtained for fixing them. Those who possess that 
wonderful art of talking incessantly, and of making 
people buy things they really do not want,.might do 
worse, if not otherwise engaged, than devote themselves 
to this great work of educating shopkeepers. Another 
road by which these people can be approached is, of 
course, through their respective trade papers. Strong 
and forcible articles in such journals ought to have a 
good effect. . In the past this field has been well ex- 
plored, but mainly, l believe, with a view to stimulat- 
ing the progress of electric lighting. What is now 
wanted is perpetual talk about the bad effects of glare. 
Personally, I have always found the editors of trade 
papers ready and willing to entertain “ copy "' of this 
nature, possibly because they consider it may be useful 
to their advertisement managers. 

Whilst the subjeet of good shop lighting has not 
by any means been neglected by lighting experts and 
technical writers, the ideals aimed at have not been 
realised. It may be asserted that the existing state of 
affairs is only temporary, and matters will right them- 
selves in due course. Let us hope that this is true. 
Meantime, however, the eyesight of many shopkeepers 
and their assistants is being ruined, and the reputation 
of electric lighting impaired. 


Cockerill Works Re-organisation.—In connection with 
the reorganisation of the Cockerill Steel Works at Seraing, 
] iege, following their destruction during the war, the adoption 
of electricity for driving purposes on a much larger scale 
than hitherto has been decided upon by the directors. Thus 
among the new plant to be installed is an American blooming 
mill with an electric motor of 15,000 H. p.; a rail rolling mill 
with an electric motor of 15,000 H.P.; and an angle rolling mill 
with electric motor of 2,400 H.P. The plant at the company's 
generating station is also to be increased by the addition of 
two 10,000-H.P. gas engines and generators. 


Essay Writing Competition. — The Trustees of the 
Mansel-Plevdell and Cecil Medal in connection with the 
Dorset Natural History and Antiquarian Field Club announce 
that the Cecil. Medal and prize of £10 will be given next 
vear for the most meritorious essay on '''The best uses of 


electricity in reconstruction after the war, and its practical 


generation." The competition is confined to competitors 
between the ages of 17 and 35 on May Ist next, and none 
will be eligible who were not born in Dorset or resident 
in the county not less than one year between May Ist. 1919, 
and May Ist, 1921. Further particulars may be obtained from 
Mr. Harry. Pouncy, Midland Bank Chambers, Dorchester. 
The object in view is the encouragement of research, experi- 
ment, and invention among Dorset students of electrical 
science and its practical application to the beneficial service 
of mankind. 
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THE SHIPBUILDING, ENGINEERING AND ELECTRICAL EXHIBITION. 


(Concluded from page 685.) 


Messrs. Wayaoop-OT1s, LTD., exhibit many examples of 
modern lifts and hoists. One isa beautiful model of an electric pas- 
senger lift, with full automatic push-button control, designed for 
operation without a special attendaut, and fitted with interlocking 
gear to prevent the lift starting unlees the gates are properly closed, 
and to prevent any opening of the gates until the car is at a stage. The 


whole of the driving mechanism is contained in a motor room, and 


by the use of a drum with positive connection to the car, all floor- 
setting mechanism is fitted on the main controller, avoiding the 
use of limit switches and striking planes in the well of the lift. 
The controller is arranged to reduce speed gradually before the 
application of the brake, to overcome the momentum of moving 

It consists of magnet-operated reversing switches for 
controlling the direction of the lift motor, these being fitted with 
magnetic blow-outs of ample power to minimise the arc when 
opening circuit. The main starting resistance for the motor is 
controlled by a magnetically-operated rheostat, or equivalent 
contactors, and is automatic in action and independent 
of the operator. It is designed to resume its tof” 
position whenever the power is cut off from the lift machine from 
any cause, and is interlocked with the reversing switches so that 
the starting resistanoe is re-inserted in the motor armature circuit 
before the current can be switched on again. The magnets and 
switches are mounted on a slate panel or panels supported by a 


Fia. 12*—WaAvGooD-OrIs PASSENGER LITT ENGINE, 


strongly constructed iron frame and base. The motor and winding 
gear are shown in fig. 12. The motor is directly coupled to the 
worm and wheel gear. A powerful automatic electric brake is 
fitted on the coupling, and is arranged to come into operation when 
the current is shut off for any reason. In special cases where the 
arrangement of the engine in relation to the car will not permit of 
a suitable grip on the traction sheave, a special drum winding 
machine and slack cable switch are fitted. Other models shown 
are the patent Eleotroil lift, designed to perform the functions 
of a high-pressure hydraulic lift. The pressure is obtained by 
a special rotary pump which raises the platform and load. 
Hand-power lifts and examples of interlocking devices and con- 
trolling gear, and a full-sized winding engine make up the remainder 
of the exhibit. 


THE RELAY AUTOMATIC TELEPHONE Co. exhibits its '' Relay " 
system of automatic telephony, which combines secrecy with 
rapidity and efficiency of aotion. A callis effected by rotating a 
dial attached to the telephone instrument to indicate the number 
required, and the switchboard makes all necessary connections 
automatically in four seconds, A series of electro-magnetic relays, 
mounted on suitable framework, takes the place of the usual 
manually-operated board. These relays are non-mechanical, and 
have a maximum armature movement of y in., reducing wear to a 
minimum. Each instrument is connected to the central exchange by 
two wires in place of the multi-wire cable employed in the majority 
of other intercommunication systems, Extension is facilitated, and 
it is possible with this system to commence with a small number 
of lines, and extend to any capacity without interfering with the 
existing apparatus. 


Mr. JoHN D. MACKENZIE'S exhibit includes high and low- 
tension switchgear suitable for sub-stations and power distribution 
in works and fa:tories ; direct-coupled petrol-paraffin lighting sets 


for house lighting, emergency lighting, &c., together with a 
battery charging switchboard by the PARK ROYAL ENGINEERING 
Co.; X-ray equipment, suitable for hospital purposes, made 
by Messrs, NEWTON & WRIGHT, LTD.; and a wide selection of 
electric light fittings, radiators, and cooking apparatus. The main 
feature of the display is probably the Greenbat truck (Green- 
wood & Batley, Ltd.), which is exhibited. This is a 2-ton all steel 
model and well sprung, with a totally-enclosed series-wound 
motor arranged for series-parallel control. A cutout inter- 
locked with the controller holds the brake ‘until circuit is made 
by depressing a pedal. The battery fitted in this truck is of 
the Iron-Exide type, manufactured by the CHLORIDE ELEC- 
TRICAL STORAGE Co., LTD. 


Tak A.C. CUTTING AND WELDING Co., LTD.— This is yet another 
welding exhibit. On this stand four types of welding machines 
are shown, designed respectively for light welding, lig ht cutting 
and welding, heavy welding, and heavy cntting and welding. 
These consist of transformers, " Holslag's" type, in which are 
fitted flux diverters, electrode handles, cutting handles, earthing 
connections, &c. A rivet heater of American design, but of British 
manufacture, also occupies a position on the stand. This machine 
(fig. 13) designed for operation on A.C. circuits of 220 or 440 volte, 
at 25, 40, 50 or 60 cycles, operates by passing the current through 
the rivet, which, being visible, is taken out when the desired degree 


Fia. 18.—a.c. RIVET HEATER, 


of heating is attained. Rivets of from 1 in. to ; in. diameter may 
be dealt with. Among the advantages to be obtained with this 
method of rivet-heating are low cost of operation, no flame, and 
the rivets retain heat longer and heat up quicker. The remainder 
of this exhibit consists of numerous samples of all types of 
electrodes. 


THe Quasr-ARC Co, Ltrp.—This company is also exhibiting 
examples of welding, cutting, &c. Samples of the coated metal 
electrode, of which this oompany was the originator, are shown. 
These are designed to eliminate oxidisation during welding, being 
covered with blue asbestos. There are also numerous photo- 
graphs of large ship work carried out by the firm, including the 
Fullagar. The methods employed ensure metallurgically sound 
joints, and are simple and rapid in application. The added metal, 
as shown by the numerous examples present, is perfectly sound, 
homogeneous, and free from oxidation or blow-holes. The process 
is economical in current consumption, and a pressure of 100-110 
volts may be employed. 


CARRON CoMPANY—In this exhibit special interest attaches 
to the cooking and heating apparatus for ships, including an 
electric galley range with two ovens and hot-plate, having a 
number of indepandently controlled heated sections, an independent 
hot-plate, hot preas for warming plates and keeping food hot, 
double salamander for grilling and toasting, independent fish 
frying pan, and a large selection of electric heaters, both of the 
luminous and enclosed types for state-rooms, saloons, &c. A 
variety of cooking and heating appliances for domestic use as well 
as equipment suitable for canteens, restaurants, hotels, and other 
large establishments, are on view, including cooking ranges, 
electric fires, water boilers and kettles, laundry irons, glue- 
pota, &c. 

THE CONSOLIDATED PNEUMATIC TOOL Co., LTD., has a varied 
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collection of electric tools, all of which are demonstrated on 
request. Among these is the Little Giant P. o. heavy-duty 
drill. This is a very compact and robust piece of apparatus, 
the adaptability of which is well illustrated by fig. 14. 

Another exhibit is a grinding machine which is quite light in 
construction, and can be applied either by an operator or fixed in a 
lathe for precision work. A hammer drill for drilling stone or 
concrete is another of the firm's products appearing on the stand. 
With it a series of blows is delivered on the end of the drill bit by 
a piston governed by compressed air; consequently the electric 


Fic, 14,.—" LITTLE GIANT ELECTRIC DRILL. 


motor is not subjected to serious mechanical strain or vibration. 
They are wound for 110 or 220 volts D.C., or single-phase A.C. An 
electric blower exhibited gives a very powerful air current for 
removing dust from the interior of electrical machinery and similar 
apparatus where a light, steady pressure is required. The diameter 
of the pressure orifice is 1} in, and the pressure produced is about 
6 oz. above atmospheric. The tool can be attached to an ordinary 
lamp socket. Other exhibits ara sensitive drilling stands and a 
wide range of pneumatic hammers, riveters, drills, &c. 


MESSRS. ALLOY WELDING PROCESSES, LTD.—This exhibit includes 
a great deal of accessory plant. Fig. 15 shows the firm's portab!e 
A.C. welding plant consisting of a static transformer, special resis- 


FId. 15.— A. W. P.“ PORTABLE A.C, WELDING PLANT. 


tance coil and the necessary switchgear. There is also exhibited a 
single unit motor-generator welding set, the generator of which 
has been designed especially for this class of work. The motori © 


of 7˙5 H..; this set gives remarkable results with small power 
consumption. The D.C. plant shown is suitable for use on tram- 
way and light railways where a supply is immediately available. 
Mounted on a suitable truck and connected to a trolley wire or third 
rail, the whole plant is very portable. The A. W. P.“ electrodes, 
which have passed the searching testa employed by Lloyd's, are 
well represented on the stand, samples of the 14 different types in 
which they are manufactured being shown. Special demonstra- 
tions of the facility and efficiency with which high-speed steel can 
be deposited on tool tips are made, and many samples of the work 
performed by the firm's system complete the exhibit. 


Messrs, ELECTRIC VEHICLES, LTD.—This stand bears a 2-ton 
“ Eleotromobile lorry fitted with patent concentric gear—two 
motordrive. The centre line of each motor corresponds with that of 
the wheel it drives, and proves a moat efficient and reliable transmis- 
sion. The battery is arranged on roller trays, and is readily 
accessible from either side. Two industrial-type vehicles by the 
same company also appear. One is a 2-ton truck with a speed of 
from 1 to 7 miles an hour, and the other has a capacity of 40 cb. ft.. 
and is fitted with a side-tipping hopper body. 


Messrs. R.M. RADIO, LTD.—Wireless sets for installing in sesa- 
going vessels are exhibited by this firm. The larger is a 1}-Kw. 
spark set (fig. 16) giving an assured range of 500 miles and 
upwards. This is in two parte, the operator's table and the cabinet 
unit, both of handsome appearance. The operator's table carri s 
only the signalling key, radiation ammeter, and receiving tuner ; 
the cabinet contains a musical-spark transmitting generator and 
primary oscillating circuit, on top of which are mounted a contzol 
switchboard and a case containing aerial loading ooils, wave- 
charging &witch, and a pedal-operated send-and-receive switch. 
Three transmitting wave lengths are provided for, 300, 600, and 800) 
metres. The receiver is either of the valve type or can consist of 
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Fic. 16.—R.M. RApIO 14-Kw. SET. 


a tuner and crystal detector suitable for wave-lengths of from 
200 to 8,500 metres. The other set shown is rated at 4 KW., and 
has a spark type transmitter. with a rotary discharger for operation 
on wave-lengths of 300 or 600 metres. As in the larger set, the 
change-over from sending to receiving conditions is effected by 
means of a pedal switch. Other exhibits are various patterns 
of receiving sets, inductances, condensers, detectors, frame 
aerials, &c. 


MESSRS. ANDERSON, BorEs & Co., the pioneers of electrical 
coal-catting machines in Scotland, exhibit a number of represen- 
tative examples of their machines. Two classes are shown—disk 
and chain types, as well as a great deal of mining-type switchgear. 
The 164-in. disk machine (the dimension, of course, refers to the 
height) is capable of withstanding the most revere conditions. It 
can work in a face 20 in. high with a maximum width of 4 ft. 
from the coal to the stowing side props. The motor is substan- 
tially built, the starter is of the drum type, and grid resistanot g 
are employed. The starter and trailing cable plug are insulate! 
solely with mica. The trailing cable plug is of the “all-metal ` 
type, and is designed to provide efficient earthing for the machire. 
The gear case is of strong cast-steel formed internally with bearing 
brackets fitted with phosphor-bronze bushes, The cutting wheel pick- 
pockets are broached to gauge size ensuring a uniform fit forthe picks. 
The centre of the cutter is of gunm tal, and the centre of the jib to 
which the cutting wheel is attached is provided with four centre 
bolts giving great strength. The chain machine exhibited (fig. 17) 
is equally enitable for heading work, pillar and stall or long-wall 
working. It is only slightly over 2 ft. wide and 7 ft. 8 in. in 
length. and is specially adapted to working under roofs where close 
propping is imperative. The jib is turned by power horizonially 
in either direction, and the machine will out at floor level. The 
rotating element is mounted on ba 1-thrust bearings, and the starter 
ie of the star-delta drum type. The trailing cable plug 
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provides efficient earthing, and is interlocked with the starting 
switch. The gear head is arranged with one single 
reduction which makes for few parts and greater mechanical 
strength. The switchgear on view comprises two ironclad 


unit type distribution switch and fuseboards, one for A.C., and 


Fia. 17.—17-1N. CHAIN-TYPE CoAL-CUTTER. 


the other for D.C. The cable leading -in boxes are adjustable to 
six different positions which prevents excessive bending of cables 
where space is limited. - 

Messrs. A. & P. STEVEN, of Glasgow.—This firm also exhibits 
lifte. These include latest types in operation controlled by push- 
buttons. Oabinet-finished cars are shown, as well as a model car 
with a working model of the firm's latest type of friction safety 
grippers. The gear shown comprises examples of A.C. and D.C. 
controllers for powers of from J H. P. to 50 H.P. These controllers 
embrace the latest improvements in design, and are highly finished. 
Steven's scissor-type safety gear is shown in action. This gear is 
operated by a governor, and when the speed of the car reaches a 
dangerous point, due to rope breakage, &c., the car is brought 
gradually to rest by the control. Simplicity is a remarkable 
feature in all the exhibited work. 

THE ELECTRO-MECHANICAL BRAKE Co., LTD. has a large 
selection of resistances on view. The usual faults of grid-type 
resistances are corrected in the grids exhibited by this firm. 
Although possessing many advantages, grid-type resistances 
were found to break easily in transit, and corrosion of the end 
connections also proved a drawback. The E. M. B.“ resistances 
are made in one continuous length of specially strong metal having 
a similar temperature-coefficient and carrying capacity to cast-iron, 
Mica and micanite insulation is employed throughout, and this ig 
tested to 3,000 volta A. C. The terminals consist of a split-head set. 
screw, lock nut, and spring washer, and are capable of bein 
attached to the end of the grids without disturbing the grids them- 


Fic. 18.--E.M.B. DRUM CONTROLLER. 


selves. The frame is of flanged pressed steel sufficiently heavy to 
sesure rigidity, and the covers are of small mesh expanded metal 
stiffened with steel strip at the edges. The drum type controllers 
(fig. 18) are exhibited for the firat time. These are enclosed in 
welded steel cases of unusually large proportions, and possess many 
improvements which will appeal to users. The drum is of extra 
large diameter, and can be drawn out of the case by merely 
*lackening off four belts in the top plate. Ample space ia provided 
for the leads. and the terminals are very accessible. These con- 
trollers have been designed for heavy crane and similar services. 
THE DouBLE-ARC ELECTRIC WELDERS, LTD. - On this stand is 
demonstrated a special system of welding, which derives its name 
from the fact that the flux tube, with which the electrodes are 
covered forms a ring of conducting material round the primary 
arc. If the latter is interrupted, it is stated that a secondary arc 
is formed by the outer ring ensuring a continuous flow of current. 
MESSRS. WATT Motors, LTD, show a large selection of their 
A.C. motors, which combine the good points of both slip-ring 
and squirrel- cage motors. No starting devices are required, the 
machines being controlled by star-delta switches fixed to the stator 
frames. The starting current with full-load starting torque 
never exceeds 50 yer cent. of the full-load current. These motors 


are started by turning the wheel handle of the star-delta switch on 
the stator into Start position, keeping it there until the motor 
has speeded up and then moving it into the Run" position. 
Motors under 5 H.P. can be started direotly by means of a knife 
switch. 

Messrs. J. A. KINNAIRD & Co.—A comprehensive display of 
manufactures has been arranged. These include a 34-ton Newton 
Bros’. electric vehicle for goods oonveyauce; a small electric rivet 
heater in which the rivet forms part of the circuit, being gripped 
between two jaws; lighting sets, including an Austin Motor Co.'s 
fully-automatic 3'1-KW. set, and a 16-Kw. set for emergency ship’s 
lighting by Newton Bros. and the Aster Co.; D.C. and A. O. motors; 
an Ozonair installation (in operation); ship's fan and lighting 
fittings ; " Remca riveters; pumping sets, &c. 

Messrs, GRAFTON DyNaAMOS, LTD.—This exhibit comprises 
samples of motors and dynamos, and the special brush-holder 
described in the ELEC. REV. recently. The firm also shows a safety 
hoist-gate lock. The model erected on the stand is for goods traffic. 
The chief feature of this lock is that until all gates are closed the 
hoiat cannot move. Its construction is very substantial, and it is 
unbreakable without very heavy tools. Unless the lock is properly 
home, movement of the lift is impossible—there is no half contact. 
This firm is also exhibiting an absolutely new carburettor. 


THE LAUNDRY EXHIBITION. 


AN International Laundry and Allied Trades Exhibition was 
held at the Agricultural Hall, Islington, N., from November 
lith to 94th. Although there were many indications of the 
growing use of electricity in the laundry industry, but few 
purely electrical exhibits were to be seen. "To-day, when, 
we believe, every type of electrical washing machine sold 
in this country js of American design and manufacture, it 
is interesting to light upon a purely British machine patented 
by a disabled officer. This was to be seen on the stand of 
THe "BELL" WASHER Co., Fielden Street, Blackburn. 
Several points in this device compare favourably with those of 
other designs. Instead of the usual rotating cylinder, a flat 
“ dolly " is employed as the cleaning part of the machine. 
This is a development of a hand-power machine of the same 
type. The ''dolly," which is oscillated backwards and for- 
wards in the tank, actually scrubs the clothes, and at the same 
time forces the water through them. "The mangle fitted on the 
machine is of a more ample size than is generally provided. 
the rollers being about two feet long. A three-position switch 
is fitted arranged to control the ''dolly " motion, and a 
handle controls the gears for both washer and mangle. The 


Fia. 1.-—A p.c. IIYpno-rxTnACTOR ROTOR. 


drive is provided by a 4-H.p. “ Wilson- Wolf ” totally-enclosed 
motor. We were informed that the price at which this 
machine can be sold will, in addition to its efliciency, com- 
pare favourably with that of American makes. Many cor- 
porations have already placed orders for the washer. The 
adaptation of the machine is being carried out by Messrs. 
MeLrop Bros., of Bolton. 

Messrs. RICHARD GARRETT & Sons, LTD., an associate firm of 
AGRICULTURAL & GENERAL ENGINEERS, larp.. exbibited two 
electric vehicles of 1} tons carrying capacity. In these vehicles 
" Ironclad Exide " batteries are employed to supply power to 
a single high-efficiency motor capable of withstanding a 300 
per cent. overload. Transmission is effected bv a silent chain 
drive to a differential countershaft, both chain and shaft 
running in an oil-bath. From the differential roller, chains 
of ample size transmit the power to large-diameter sprockets 
on the rear wheels. The vehicle is provided with three speeds 
forward and two reverse, the controller handle being fixed 
to the steering column in a convenient position. The con- 
troller (of the segmental drum type) embodies several unique 
features. The © Garrett " patent trip gear is fitted; by means 
of this the controller is returned. to the neutral position 
as soon as either foot or hand brakes are applied. This 
arrangement renders if impossible for the vehicle to be started 
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unless the controller is in the neutral position, and until the 
brakes are released, so that negligence on the driver's part 
cannot result in à heavy rush of current through the motor. 
with consequent damage. The design also prevents the risk 
of accidents arising from a sudden forward movement of the 
vehicle caused by the controller not being returned to the 
neutral position before the brakes are released. A pedal 
operated by the left foot is fitted, in conjunction with a device 
for starting on hills. The 14-ton vehicle is capable of a 
30-35-mile run on one charge at a speed of 11 miles per hour 


Fic. 3.-—AN A.C. IIvbRo-ExTRACTOR ROTOR. 


on the level. The inside dimensions of the standard platform 
are 10 by 6 ft., and the overall length of the vehicle is 15 ft., 
width 6 ft. 3 in. One of the vans exhibited was made for 
the Savoy Hotel Laundry. 

Messrs. THOMAS BroaDBENT & Sons, Lro., of Huddersfield, 
showed a number of examples and models of electrically- 
driven centrifugal hydro-extractors. In these extractors the 
motor is built into the machine, making for compactness 
and eftciency. Starting resistances are rendered unecessary 
* by mounting the rotor upon a sleeve which is independent of, 
and which can revolve round, the centre spindle of the 
machine. To the upper part of the sleeve are attached friction 
shoes which are thrown out when the armature commences 
to rotate and engage on the inside rim of a clutch keyed to 
the centre spindle, which carries the basket. ‘The weight of 
these shoes is regulated so that when the motor attains its 
normal speed the friction developed is equal to the power of 
the motor. Fig. 1 shows the b.. and fig. 2 the a.c. rotors. 
Other types for driving by a separate motor were shown. 


REVIEWS., | 


The Theory of Klectrte Cables and Networks. 
RussELL, M.A., D.Sc. Pp. 345+x; 56 figs. 
stable & Co., Ltd. Price 24s. net. 


This is à comprehensive work on the subject in which the 
author at the outset gives a very excellent introduction to 
the book, und revives the reader’s knowledge of the ground 
on which the theory of electric conductors is built up. "This 
introduction occupies the whole of the first chapter, and yet 
it is inclined to be a little. brief on some points. It includes 
several useful tables of information relating to volume re- 
sistivity, wire gauges, British standard diameters for wires, 


By ALEXANDER 
London: Con- 


c. | 

Under the heading Conductivity ’’ results are given of 
various mechanical and heat treatments of copper in relation 
to its elasticity. The effects of temperature on volume, mass 
and resistance, and also of the stranding of conductors on 


the resistance, ure ably treated, and some tables of value: 


are given. 

Chapter III is confined to interesting and useful matter 
concerning insulation. and insulating materials, which are 
fully dealt with, and it.includes an instructive table of the 
characteristics of these materials, due to Mr. H. L. Curtis, 
which shows how their insulating properties diminish with 
an increase of temperature of 10 deg. C. 

A résumé of the theory and laws governing alternating 
currents, including capacity, inductance, voltage drop, &c.. 
is next given, followed by a description of various systems of 
supply, which shows some methods of securing a fairly con- 
stunt voltage at the cónsumer's terminals. A system having 
a separate dvnamo to each pair of feeders would appear to 
be advocated, but presumably it is only intended for a 
theoretical illustration. The economy in copper of the three- 
Wire system compared with the two-wire, direct-current. 
svstem Is discussed, as is also the two-wire, alternating current 
svstem. but strangelv, the three-phase svstem is not considered. 

Distributing networks are dealt with in Chapter VI. Kel- 
vin's law, the effect of high voltage. loop and ring mains fed 
at one and several points, the most economical site for a 
power station, the economy of a booster, and other problems 


make a success of hig work, . . 


of distribution, are all considered with the exception of the 
negative booster for traction. 

The next two chapters describe methods of testing the in- 
sulation resistance of house wiring and networks, and the 
instruments used for this purpose. 

In the remainder of the book separate chapters are devoted 
to faults in networks, with methods of localising them; dielec- 
tric strength, a chapter of great interest; the grading of cables; 
electrical safety valves; and, finally, lightning conductors. 

The whole of the book is of a high standard, and can be 
recommended to anyone engaged in, or a student of, this 
branch of engineering,—A. J. 


Modern Illuminants and Illuminating Engineering. By LEON 
GASTER and J. S. Dow. Pp. 490+xv. 213 figs. London: 
Sir I. Pitman & Sons, Ltd. Price 21s. net. 

The first edition of this work was distinctly disappointing, 
but we now note that certain omissions have been rectified, 
so that its value is thereby enhanced. Generally speaking. 
however, the revision has been carried out in a hasty manner, 
and consists mainly of additions to the end of each article or 
chapter. It is indeed a pity that the authors have seen best 
to crowd the book with discussions of but little practical 
value and refer one to other books and records for much that 
inight be of use. As we have previously pointed out, it is 
exceedingly difficult for the average reader to obtain access 
to the numerous works it is uecessary to consult in order 
to ascertain pertinent facts. The general lay-out is again 
satisfactory, but there is still room for improvement so far 
as the illustrations are concerned; due regard does not appear 
to have been given to the method of reproduction considering 
that anti-glare paper has been utilised, while some of the 
figures, c.g., 150 and 1504, are very crude. 

There are numerous references to the reports of the De- 
partmental Committee on Lighting in Factories and Work- 
shops, and other committees which have investigated various 
phases of the subjects under discussion since the issue of the 
first volume, but one gathers the impression that matters 
are but superficially treated, and that either the committees 
or the authors themselves have a perpetual fear of getting 
beyond their depth; this is apt to leave the mind in an un- 
convinced state. The authors seem to revel in the parno 
logical effect of light and illumination upon the eye, having 
special regard to colour effect, but here the reader who is 
acquainted with the work of Luckiesh may be disappointed. 

In this revised edition we anticipated much regarding the 
gasfilled lamp, but find the subject dismissed in,one page. 
Eight lines only are occupied by the explanation of its per- 
formances, and the wording thereof is not well chosen. We 
also expected to find data regarding photometers constructed 
on the lines suggested by Dr. Sumpner, but the authors are 
practically silent on this point, nor do they mention the 
recent and more practical form of globe photometer com- 
mercially used. It may not be amiss for us here to point 
out that the writers of technical works rarely advise their 
readers of methods and appliances actually used by manu- 
facturers. There are many reasons which will account for 
this, but the fact impresses one that such writers have much 
to learn. . 

There is evidence that apart from extracts from committee 
reports, the authors have paid much more attention to indoor 
and outdoor, and especially industrial lighting, than they 
did in their previous writings, this is all to the good, and 
makes the work of much greater interest and value. We are 
of the opinion that the writers have said well in the follow- 
ing: The truth is that the lighting engineer, in order to 
. must make a study of the 
particular needs of the trade with which he is dealing." 
Too often have we seen so-called scientific installations which 
have been planned by “ illuminating engineers which have 
only brought disrepute on them and their brethren. It is 
to be regretted that firms have not seen their way to ensure 
only the employment of men who know the technical side 
of their business thoroughly, salesmanship 1s good, but when 
service also is presumed to be given, every effort should be 
made to see that the service is reliable service, otherwise 
the salesmanship is in the long run of no avail. | 

The two final chapters are additions, viz., lighting con- 
ditions in wartime and searchlights, &c. As a pithy record 
both of these are admirable. The projection of light, how- 
ever, is a subject in itself, and the time is not yet ripe for 
it to be dealt with in a comprehensive manner; the war has 
only opened up its possibilities, and we believe that existing 
apparatus is chiefly of a makeshift“ nature. 

We have concluded the reading of this second edition with 
a greater feeling of satisfaction than we had after a careful 
perusal of its forerunner, but we think that there is still 
room for improvement, and we are pleased to note that the 
authors promise us a further edition with a more complete 
revision. There is much that might with advantage be con- 
densed or altogether omitted, and, on the other hand, there 
is much that might be included. Trade dissertations do not 
enhance the value of a book, nor do descriptions of instru- 
menta and methods of academic utility onlv, especially when 
the matter referred to is out of date or httle used. Under 
the title Modern Illuminants '" one expects to find ample 
details of present-dav apparatus and methods, the past being 
of slight interest. 


134 


THE ELECTRICAL REVIEW. [Vol. 87. No. 2,245, DECEMBER 3, 1920. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address of MR. LLEWELYN B. ATKINSON, President. (Adbs(ruct.) 
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The recent developments of automatic transmission by high- 
speed senders with perforated tapes, und reception with tele- 
phones and dictaphone recorders to be read off at a lower speed 
—or by automatic keyboard senders with reception by de- 
coding and printing telegraph (Creed)—hold out singular pro- 
mise. First, as to the element of secrecy, as only those 
possessing similar machines can receive and decode the mes- 
sages, and secondly by promise of speeds only limited by the 
capabilities of transmitting and receiving machines. 

‘The position of the problem of electricity in agriculture 1s 
not to my mind one reflecting great credit on our science. Sir 
Oliver Lodge in the fifth Kelvin Lecture, in 1914, gave the 
result of experiments he and others had carried. out, and 
reports are from time to time circulated of the great increases 
in crops of various sorts which have been obtained by the 
use of electrical discharges from wires suspended a few feet 
from the ground. But the results have been confused and 
contradictory, and certainly have not reached a position of any 
degree of scientific certainty. The difliculties and uncertain- 
ties of crop experiment on a field scale are hardly realised 
by those who have not experienced. them. 

My own view is that careful pot and plant laboratory 
experiment offers the greatest opportunity of determining 
the causes of the effects that have been observed. 

It will be remeinbered that during the war a representative 
committee under the chairmanship of Sir John Snell was 
formed, and has since issued an interim report (dated April 
2nd, 1919) describing certain preliminary field, small plot, and 
pot experiments carried out. The results of these experiments 
were by no means conclusive, as is stated in the report, 
nevertheless one or two definite results emerged :— 

1. That, with currents of the order 10X10-? ampere per 
plant passed from a charged wire through the air to the plant, 
the results of an electric current are clearly injurious. 

2. That, iu the case of young plants at least, the vegetative 
growth of plants was accelerated by currents of the order 
0.3X10-? ampere. 

The committee is still sitting, and I believe has reached some 
rather more encouraging conclusions than indicated by the 
first report, but the problem is certainly one which the 
industry should study. One of the difficulties at the outset 
is that few horticulturists or agriculturists understand elec- 
trical phenomena, and few electrical engineers understand the 
scientific basis of horticulture or agriculture. 

Many experiments have shown that the effect, whatever it 
is, does not oceur necessarily directly in the near neighbour- 
hood of the wires used to maintain the electric stress, or to 
give the electric discharge, but that the effect may be to one 
side or the other of the electrified plot, and it appears to me 
that this result can only be interpreted as indicating. that 
the result is nof strictly efectrical at all, but due to something 
produced in the neighbourhood of the wire, which 18 heavier 
than air, but can be diverted by the prevailing wind. 

Researches have shown that the corona discharge in air 
causes ionisation of nitrogen, oxygen, and carbonic acid, and 
have shown that active forms of nitrogen are the result of 
the silent discharge. The discharge in carbonie acid produces 
oxygen ; in air with water, ammonium nitrate. The fact then 
that chemically active tons and compounds are produced which 
would move with the wind points to these being the cause 
of the observed results. 

The results obtainable in increased crops by the partial 
sterilisation of the soil are very remarkable. The soil is 
normally inhabited by bacteria which, living on the organic 
matter of the soil, assimilate atmospheric nitrogen, and in 
dying leave behind a nitrogen compound, in other words, 
enrich the soil with nitrogen. These bacteria are, however, 
held in check bv other forms of soil life, and a partial sterilisa- 
tion which will destroy these other forms gives enhanced 
Opportunity to the nitrogen-fxing bacteria. This partial 
sterilisation is carried out bv steam-beating soil where it is 
to be used in limited quantities, or by chemical agents such 
as formaldehyde, dilute carbolie acid. &., on a larger scale. 

Recent researches have shown that one of the most power- 
ful sterilising agents known is oxide of nitrogen: one part 
in 50,000 parts of sir is sufficient to kill any germ with which 
it comes in contact. It seems to me, therefore, that we have 
here the possible solution of the effect of electrical discharges 
over plants. l 

A crucial experiment would be to compare the action on 
plants growing in soil, and in water with the plant foods 
dissolved therein. If the water culture plants were unaffected 
and the soil-grown plants benefited. then T think the case 
for soil sterilisation would be made out: if the reverse, it 
wonld point to nitrate being the cause. 

Tt wonld appear as if the different effect of strong discharges 
and weak discharges mav be in this that strong discharges 
produce products other than the oxides of nitrogen which 
have a sterilising effect. perhaps nitric acid. whilst weak 
discharges produce the Sterilising effect described. 


One of the problems which await solution by electrieal 
engineers is that of electric vision or, in newspaper language, 
‘seeing by electricity." The broad principles are understood 
and have been for many years. I believe they would yield 
to an organised research but, perhaps because there does 
not seem to be a wide market, no one is particularly interested. 

To make the picture immediately and constantly visible, 
either the whole operation must take place and be repeated 
sulliciently often for the image to impress the retina con- 
tinuously, that is to say 30 times a second, or the image 
must fall on a phosphorescent luminous surface, which will 
store the image for a longer period but not so long a period 
as will prevent movement being appreciated. 

The number of impulses required for the first of these 
methods is very great. If we take an image made up of 5) 
dots to an inch, then one square inch & image would require 
2,500 impulses, and at 3U repetitions per second this would 
be 75,000 impulses per second, which may be compared with 
800 per second usually considered to represent telephonic fre- 
quencies. It appears clear that wire transmission can hardly 
be considered ; wireless, however, remains. 

The use of selenium for the purpose of a transmitter seems 
out of the question, tlie change of resistance and the recovery 
is too slow, though it has been used for other purposes at 
telephonic frequencies. So research requires to elucidate two 
separate questions :— 

(1) Some action of light which acts instantaneously and 
enables a current variation to be set up. (2) Some massless 
inethod of illuminating or darkening a surface, which can 
be varied by an electric current. 

For the first (transmitter) it suggests itself that the photo- 
electric eiTeet. might be used. Kemp records a measurable 
current obtained with a photo-electrie. cell illuminated with 
the equivalent of a candle at 24 miles distance, showing great 
sensitiveness. For the second (receiver) a vacuum tube with 
a beam of cathode rays diverted by the current from, or on 
to a phosphorescent point after the manner of the Braun 
cathode tube oscillograph suggests itself. If the method of 
producing an image on a phosphorescing surface were adopted. 
it is probable that one cycle of operations per second over the 
whole surface might suffice. There are a great range of sub- 
stances phosphorescing after exposure to light from small 
fractions of a second up to hours, so that this part is purely 
experimental research. 

At the founding of our Institution there was not, strictly 
speaking, an industrial problem. It may be thought that 
the devotion of any attention to such a subject is anyhow 
outside the range of an Institution like ours. But we cannot 
get away from this question. Our retiring president pave 
us in his address an exhaustive. examination of the question 
of electric traction, but his year of office was mostly filled 
with attendances at Industrial Courts and trade union nego- 
tations. We pride ourselves on the engineering etliciency 
of our great generating stations and on the safeguards to 
avoid breakdown and stoppage, vet the greatest risk of stop- 
page is the unlubricated working of the human element. 

We must think about these things, we must help to form 
opinion thereon, and we must help one another to conclusion 
by discussion. What is it that really lies at the basis of 
social and industrial unrest? You will be told it is irritation 
at unequal and, presumably, unjust distribution of the pro- 
duets of industrial work. or the unequal distribution of 
leisure, amusement, house-room, and food. But people who 
are satisfied. with their own position are not envious of others. 
People do not like their work, they are always trying to 
escape it, to forget it. Paradoxical as it may appear, men 
will work harder and longer at a task they hate, so that 


they nav gain enough to spend it in forgetting that they have 


had to do the work. 

[t may be summed up in the monotony of machine produc- 
tion or machine operation, at high pressure, with enough 
education partially to awaken the reason. but an insufficient 
education to appreciate the beauty. and the triumph of what 
is happening. 

Why is there among voung and old this ceaseless hunt for 
something to occupy the mind and attention? The situation 
has been aggravated by the idle and irregular life of the 
Armv, through which so large a proportion of the male 
population has recently passed. Why do book-makers, or- 
sanisers of vast football and boxing entertainments, theatres, 
kinemas. metor charabanes, dance halls. and many other 
forms of entertainment, find alwavs an ever-zrowing and 
msatiable multitude of supporters" Because, if T am right. 
they provide something to think about. something to look 
for besides the mechanical routine of work. It seems to me 
sometimes as if we are operating a cvele of work, not unlike 


the exele of some engines, where a large power production 


on a working stroke is counterbalanced by a large power 
absorntion on à. compression stroke, with verr little net result. 
If Tam right, that Tack of interest in work under niodern 
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methods is at the base of industrial unrest, then efforts to 
ullay and overcome unrest must contain some element which 
will overcome this lack of interest. Whatever may be the 
case in unskilled work, in semi-skilled work, in machine 
work, and in skilled work, I believe it is possible to stimulate 
interest in the work by explanatory teaching, and by discus- 
sions with and among the workpeople. I believé sooner or 
later we have got to place part of the direct responsibility of 
management and production in the hands of the operative 
workers, and that we have to find a basis where the capital 
required is paid for at à fixed rate, high where risks are high, 
low where risks are low, and that the whole product beyond 
this is divided between the people who are managing and 
directing, and the people who are operative producers. 

In industry on a large scale under modern conditions, the 
Initiating and directing classes are not the actual shareholders 
or capitalists, but are the managing directors, managers, and 
technical staffs, and no class suffers more from the continuing 
harass and fret of industrial strife than these classes. The 
idea that enterprise would stop under such conditious is largely 
fallacious. The German industrial system was largely founded 
on the system of individuals finding capital at a fixed rate 
to industrial banking corporations, which after examining 
most carefully, under trained advisers, the prospect of a new 
enterprise, embarked on it, if they did, with a real assurance 
of success, and obtaining a higher rate of interest than the 
individual capitalist, obtained thereby a cover for their risk 
and a payment for their ski and organisation. To work on 
such lines utilises individual sRHl and enthusiasm, it removes 
the objection on the part of the workers that surplus produc- 
tion benefits someone other than the producer. Coupled with 
a share, and an understanding of the objects of management, 
it stimulates and interests, and, in my view, if some such 
ideas do not fructify, the pressure for nationalisation, or busi- 
ness controlled by politics, will, I fear, tend to its adoption, 
With all the great evils and ruinous financial results that 
will follow. Every experience shows that public ownership 
of an industry giving a lesser incentive to the individual than 
private ownership produces a lesser product at a greater cost; 
but all the arguments for private ownership centring on 
interest in a given work and on self interest apply to every 
person occupied. in an industry, and it should be our aim 
to utilise those efforts to the fullest. 

The total of organised knowledge to-day is so large that it 
is impossible for small undertakings to command it. "The 
solution for us lies in Associations representing the separate 
branches of the industry. I am pleased to say that the British 
Electrical and Allied Industries Research Association, founded 
by the B.E.A.M.A. and with the help and support of the 
Institution, is at last successfully launched, and has taken 
over the research work initiated by the Institution. This at 
once puts into action a sum of £16,000 per annum for joint 
electrical research, a sum small enough for a great industry, 
but it is hoped that as the first results appear, the usefulness 
of the effort will be appreciated, and that groups in the 
industry will bring forward their problems and achieve a 
common knowledge and advancement. 

In no direction is association more needed than in the 
publicity of our industry towards its customer, the public. In 
the past it has been left to each manufacturer to push his 
wares individually to the consumer of his product. The engine 
and dynamo builder has pushed his goods with the consulting 
engineer and the company or municipal undertaking; the 
electrie motor manufacturer has educated. individual trades 
and factory owners to adopt electric drive; the contractor has 
sought individual installations by personally canvassing and 
convincing customers of the usefulness of electric light and 
so on; always we have worked with a plenum or pressure 
'" pushing '' our wares. 

Now we begin to see widely what some have long seen, that 
it may be cheaper to create a vacuum at the far end, into 
which the goods will flow. In other words, educate the 
general publie, enlighten the. inmense possible market, in 
fact, work to create a universal demand for electric current; 
the call for goods will follow automatically. This is the 
function of the British Electrical Development Association, 
in the founding of which the Institution has lent most useful 
countenance and assistance. 

| contend that these cases of associated. effort are examples 
of more scientific methods of conducting business which, 


whilst utilising individual effort in every direction, neverthe- ^ 


less by organised method use the resources of accumulated 
knowledge to take the place of wasteful unorganised effort. 
Unfortunately. it must be admitted that the manufacturing 
side of the electrical madustry has not prospered as it should 
have done. The localized condition as regards electricity supply 
brought about by legislative policy. resulted in each generating 
station embodying the special ideas of a designing engineer, 
with little regard to standardised plant, and this led further 
to a close subdivision of tendering, thus discouraging the 
placing of contracts for the whole supply undertaking in the 
hands of a single tirin, this being the opposite of the procedure 
on which the electrical industries of America and Germany 
have grown. This reflected itself on the foreign market, where 
the conditions necessitated the taking of whole contracts. and, 
although: several attempts in the past have been made to 
form groups of firms capable of supplving complete installa- 
tions on a large scale to operate in foreign markets, they have 
not been found very successful. the internal co-ordination being 
Insuthaient. The result of this absence of foreign markets 


and the operation of a large number of comparatively small 
firms In free competition, led to a senseless competition in 
price for the home market, which kept the industry in a 
state of poverty where it could exist and no more. 

Only in one branch of the industry did sounder methods 
prevail. Whereas in the case of electrical machinery the 
visible nature of the product und the ease of conducting tests 
maintained some standard of quality to which the prices had 
necessarily to correspond, in the case of cables it was always 
possible to maintain some margin of profit at almost any 
level of price by a sacrifice of quality, which in the absence 
of definite life-tests was not obvious to the buyer until too 
late. 

So clearly was the danger of such a process realised that 
by 1889 the British cable makers hud been forced to a con- 
sideration of the situation, and to arrive at agreement as to 
standards of products and, for the most ordinary forms of 
small cables purchased by non-technical buyers, a standardisa- 
tion of minimum prices which at least allowed these classes 
of cables to be produced on an economic basis. 

Furthermore, the necessity of close supervision and re- 
»sponsibility in the matter of laying and installing cables, led 
to the system of single contracts and the building up of 
competent staffs which could be drawn on to form the 
skeleton units for cable-installing all over the world. Thus, 
alongside of a machinery and accessories manufacture -in a 
deplorable commercial and financial condition, we have seen 
a cable manufacture dominating the world market and, speak- 
ing generally, in a satisfactory financial position. 

Apart from social, political, and labour unrest the manu- 
facturing situation now looks more favourable. There has 
been a movement of integration, Joining up under single 
control of sufticient firms to enable complete contracts to be 
undertaken in any part of the world. The close of the era of 
constructing small localised generating plants will permit 
and necessitate. standardisation, and the increasing size of 
units will linit the number of new-comers into the industry 
who, with experience lacking, and having the necessity of 
forcing their way into the market, were a constant depressing 
influence. . 

The experience of the war production of standard designs, 
and the increased amount of automatic and semi-automatic 
machinery as a result of the war, will tend to specialisation 
on the part of those making small machines and accessory 
apparatus, thus to a certain extent eliminating competition, 
but, as the result of the increased production of a limited 
range of standard articles, diminishing the cost below what 
the previous competitive cost would have been. With the 
proviso that political and industrial stability is maintained, 
and that the supply industry is left free to adapt itself to 
the new code of area unification, the general outlook appears 
to indicate a tine of great activity for electrical manufac- 
turers, with a more satisfactory financial result than in the 
past. 

This Institution contains within its membership men and 
minds capable of dealing with any scientific or industrial 
problem: it is the duty and privilege of the Institution to be 
the centre for their work. I urge on the membership to 
use it more and more for such a purpose. The Institution 
exists for its members, but its members owe it something. 
Three hundred years ago Bacon wrote :— 

' I hold every man a debtor to his profession, from the 
which as men of course do seek to receive countenance and 
profit, so ought thev of duty to endeavour themselves by way 
of amends to be a help and ornament thereto.” 

I commend these words to vou all. 


Educational.—The B.E.A.M.A., having regard to the 


importance of the development of electrical and mechanical 
engineering through scientific study and research, has set 
aside an initial sum not exceeding £8.000 for the purpose of 
founding research studentships and scholarships. The terms 
of award of these facilities, &c., are given in a booklet re- 
cently published by the Association. In general the conditions 
are as follows: Four £100 research studentships will be 
awarded per annum for five years (varied at the discretion of 
the Association) to persons of British birth who are either 
employes of engineering works, or present or past students 
at a university or an approved technical institution (whole 
or part time). Ten of these will be in mechanical engineering, 
with special reference to steam turbines, and ten in electrical 
engineering, especially steam turbine-driven generators. No- 
mination will be made by managing directors of works. pro- 
fessors of engineering at universities, or principals of institu- 
tions at which candidates have been trained, and selections 
will be made bv the Association in consultation with the 
sponsors of candidates. The conditions attached to the award 
of a studentship provide that secrecy regarding work is to 
be maintained, and all rights in inventions resulting from 
such work are to be assigned to the Association. A report is 
to be made by students at the end of the year's course, and 
students are required. to enter the service of a member of 
the Association for a period of two years at an agreed salary. 
The conditions laid down in connection with the research 
scholarships are similar to the above. It is proposed to award 
eighteen of these over a period of five vears: their annual 
value will be £200. As in the case of studentships the 
scholarships will be equally divided between mechanical and 
electrical engineering. 
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NEW PATENTS .APPLIED. FOR, 1920. 


(NOT YET PUBLISHED.) 


cen che for this t by Massms. Szvrou-Jonns, . 
8, Chartered Patent Agente, 985, High Holborn, London, W.C. D 
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32.060. “Electric switches." G. Oldham, J. Oldham, e. “Oldham, pr 
Oldham & Son. November 12th. 

32,102. Sparking plugs." W. A. Clark and Sphinx REEE Co. 
November 13th. 
32,117. * Electric heating of kettles, ovens, &c." G. Lünitz. November 


13th. be: 
32,139. *'' Magneto-electric ignition machines.” R. Bosch Akt. Ges. 


November 13th. (Germany, November 14th, 1919.) 


32,147. “ Forming or shaping ends of lead tubes or sleeves, &v."— McKenzie, 
Holland, and Westinghouse Power Signal Co., and F. J. Raymer. November 


R. Bosch Akt.-Ges. 


32,159. “ High tension electric ignition devices." 
November 15th. (Germany, April 24th.) 

2. A2. Arrangement for avoiding injurious cffects of diffusion in galvanic 
batteries." F. Bormann and H. J. Glanzer (Bormann). November 15th. 

32.208. Electrolytic cells." Dow Chemical Co. and G. Harrison. (Dow 
Chemical Co.). November loth. 
232.217. Electrical heating device.“ Maschinenfabrik Oerlikon. November 
15ih. (Switzerland, November 13th, 1919) 4 

32.221. Superposing currents of different frequencies upon existing alter- 
nating current systems.“ A. M. Taylor. November Loth. 

2.225. Transmission circuits for wireless telegraphy and telephony." 
H. Morris-Airey, A. K. Macrorie, and G. Shearing. November J5th. 

32,206. “ Reception of continuous waves in wireless telegraphy and 
telephony.” W. A. Appleton and A. K. Macrorle, November lóth. 

32.227. Electric switches.” A. von Essen. November 15th. (Sweden, 
December 23rd, 1919.) : f 

32.233. '' Cooling: electrical machines.” L. R.-Morshead and W. M. Selvey. 
November loth. : 

32,235. “ Thermionic valves." C. F. Elwell and J. Maimlok. November 


32.247. “Galvanic batteries.“ G. Oldham, J. Oldham, O. Oldham, and 
Oldham & Son. November 15th. 

39.249. '' Utilisation of cosmic electricity." E. Krist and E. F. W. Rasch. 
November 15th. f E: 

32.278. Working reverse current relays under short-circuit conditions.” 
A. M. Taylor. November l6th. 

32,281. “Electric switches and manufacture thereof." J. A. Crabtree. 
November L6th. 
32288. '' Electric relays, &c." 
and P. N. Roseby. November ieu. 
32.289. Signalling systems.” 
November 16th. 

32.296. “ Electric accumulators, &c." H. Leitner. November 16th. 

32,306. “ Electrical heating units." J. H. Robinson. November 16th. 

32.307. Device for automatically controlling electrical heating elements.” 
P. Rossi. November 26th. 

32,328. “ Dynamo electric machines." British Thomson-Houston Co. (Gene- 
cal Electric Co.) and General Electric Co. November 16th. 

32,348. Devices for electrically connecting pipes, &c."' 
Thermal Electric Works. November 16th. 

32,366. “ Electric switch." C. E. Watts. November 17th. 

32.378. “Inductance coils and electric harmonic analysers.” M. Walker.. 
November 17th. E 

32.431. “Device for disconnecting and replacing electric lamps, &c.” 
W. H. Nelson. November 17th. 

32,434. Electrical excess cutrent indicators.“ 


W. J. Bransom and H. J. 


Automatic Telephone Manufacturing Co. 


Automatic Telephone Manufacturing Co. 


E. Swainson and 


E. Schattner. November 


33,451. ‘Control of electric supply plant." 
Read. November 17th. 

32.464. Electrical apparatus." A Willmott. November 17th. 

32,469. Ignition magnetos for internal combustion engines." M.L. Mag- 
neto Syndicate and E. A. Watson. November 17th. 

32,472. “ Arrangements fer electric heating of water, &c.' 
November 17th. (Switzerland, November 20th, 1913.) 

32,405. '' Electric lamps and switches for automobiles, &c.'" S. Fisher. 
November 17th. 

32,514. ''Connecting-up: electric conductors, &c." R. Lomax. November 


18th. : 
32,515. “Electric lamp holders." R. Lomax, November 18th. 


32,522. “ Electric indicating devices for showing state of distant circuits.“ 
J. F. Creasey. November 18th. l 

32,523. '' Means of combining effects of electric potentials." J. Scott- 
Taggart. November 18th. 

32.537. Train control systems. Automatic Telephone Manufacturing 
Co., A. F. Bound, and A. E. Hudd. November 18th. 


32.554. Method of eliminating interference in radio communication.” 
J. F. Johnston. November 18th. 

32.558. '' Ignition magnetos.’" G. A. Lister and M.L. Magneto Syndicate. 
November 18th. 

32,564. '' Device for indicating terminal connections of dynamos, &c.” 
A. H. Avery. November 18th. 

32.569. Selective reception of alternating currents." F. E. Pernot, E. 
Potter (Pernot & Rich), and L. J. Rich. November 18th. 


32,570. '' Apparatus for electrical transmission of intelligence.“ F. E. 
lernot, E. Potter (Pernot & Rich), and L. J. Rich. November 18th, 

33,989. * Alternating current relays.” McKenzie, Holland. and Westing- 
house Power Signal Co. November 18th. (France, August 6th.) 

32,606. “Portable electric lamps.” A. G. York. November 18th. 


32.6009. Three-position relays." A. B. Kendall. November 18th. (United 
States, August 18th.) 


32,647. “ Multiple diverting switch.” P. J. Morris. November 19th. 


32.681. Lamp shade inverter 22d electric. light fittings.” H. V. Wilson. 
November 19th. 


42,709. "'' High-frequency electrical apparatus.” W. R. Bullimore. Novem- 
ber 19th. 
32.720. “Sparking plugs." A. J. Cur new. November 19th, 


42,734. '! Electric switches.” British Thomson-Houston Co., H. Trencham, 
and E. B. Wedmore. November 19th. 


42.744. Gas-ħhed incandescent electric lamps.“ J. S. Carman. November 
19th, 

18 *" Evnamo electric machines," F. G. French. November 19th. 

2.747. Brakes for electric tramears, Ac’ C. J. Spencer. November 19th. 

32 715 t Eletro cooking apparatus,“ E. Kuhlo. November 19th. Ger- 
many, November thb, 1919) 

42. 78. „ Flevtrical plugs or contact members.” P. J. Reitley and F. Smith 
and Son. November 20th, 


„ “Aerial maste fur wireless telegraphy, &c." S. Mohl. November 
th. 


Festa Akt.-Ges. 


oP 


32.807. Electric lighting systems for motor vehicles." A. E. Berriman 
and Diamler Co. November 20th. : 


32,808. '' Apparatus for Sorene heat into electrical energy.” F. E. 
Beetton, November 20th. 


32,809, *' Miners’ electric safety lamps. " A. P. Ford. November 20th. 

32.813. High tension electric cables." P. Dunsheath, C. Grover, and 
W. T. Henley's Telegraph Works Co. November 20th. 

32,820. “ Holders for electric candle lamps." Edison Swan Electric Co. and 
J. W. Elliott. November 20th. 
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PUBLISHED SPECIFICATIONS. 


Fhe numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent. proceedings will be taken. 


1916. 

5,684. © Devices. for controlling electric discharges through vapours, and 
methods of operating said devices.“ 7 British Thomson-Houston Co. (General 
Electric Co.). April Lith, 1915. : 

1919. 


15,742. *'' Electrically operated horns for motor voids: " G. Frecheville. 
June 23rd, 1919. (153,038.) 

18,150. “ Method of and means for automatic electric control of the electric 
energy employed upon vehicles with electric transmission." P. F. Smith 
and P. V. Powell. July 21st, 1919.  (153,058.) 

18.233. Telephone exchange system." Western Eleetric Co. July And. 
1918. (130,329.) 

18,663. Alternating current motors and rectifiers.” L. B. Miller. July 
28th, 1919. (153.076.) 

19.5863. Electric lamp holders.“ A. P. Rutherford. 
(153, 112.) 

19.722. Interrupters for the majineto electric ignition machines of internal- 
combustion engines.” Scintilla. September 13th, 1918. (132.499.) 

21,070. *'' Electric telegraph systems.“ Western. Electric Co. (Western 
Electric Co.). August 27th, 1919. (153, 136.) 

22,313. Devices for cutting off the current of electric lifts or hoists when 
the gates or doors are open." English Sewing Cotton Co. and A. Bennett. 


August 8th, 1919. 


September lith, 1919. (153,146.) 


22,791. Means for producing electric oscillations by an electric arc.“ C. 
Lorenz Akt.-Ges. June 5th, 1918. (132,799.) 

33.057. Method of driving electric generators on bicycles and similar 
vehicles," J. Earnshaw. September 19th, 1919. (153, 148.) 

24.197. Electric lamps." E. G. Mascarenhas. October 3rd, 1919. 
(153,153.) 2 

24.864. Trolley head for electrically propelled vehicles.“ J. N. Lewis. 
October llth, 1919. (153, 158.) i 

24.961. Electrically operated hoisting devices." P. Speck. October 13th, 
1919. (153.160.) 

26,046. ‘ Telephone systems." T. Lenaghan. April 23rd, 1919. (Divided 
application on 152.702.) (153,167.) 

26.047. Automatic telephone systems. 
(Divided application on 152,702.) (153,168.) 


28.507. Rotary electric machines," K. Nobuhara. November 17th, 1919. 
(153,179.) 
l 1920. 


2,657. “ Suspension of electrodes in electric furnaces,” Norske Aktieselskab 
for Elektrokemisk Industri Norsk Industri-Hypotekbank. January 28th, 1919. 
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T. Lenaghan. April 23rd, 1919. 


3,972. Magneto electric ignition apparatus for explosion engines.“ R. E. 
Heerd. May 30th, 1919. (144.251.) 

3,440. Electric contact devices.“ 
1918. (139, 476.) 

7,004. “ Electric couplings for thermoelectric appliances.“ 
(H. Sieben). March Bth, 1920. (153,225.) 

10,802. *'' Commutators for electric motors." F. Hornby. April 19th, 1920. 
(153,234.) 

11.798. Distributors for magneto-electric m: ichines. " C. B. Redrup. 
December 6th, 1919. (Divided application on 151,125.) (153,235.) 


12.343. Arrangement of the distributor brush holders in magneto ignition 
apparatus for internal- combustion engines.“ Scintilla. May loth, 1919. 
(143,210.) 

12,909. “Selector apparatus for use in an automatic or semi-automatic 
telephone system." T. Lenaghan. April 23rd, 1919. (Divided application on 
153,702.) (153,238.) 

13.694. High-tension electric depositing plants.“ Siemens Schuckert- 
werke. March à1st, 1916. (143,542) 

13,813. * Telephone exchange „stem.“ Western Electric Co. July And. 
1918. (Divided application on 130,329.) „ 

14.5900. Telephone exchange system.” Western Electric Co. july And. 
1918. (Divided application on 130,329.) (143. 908.) 

16,737. Installations for rectifying alternating currents.“ Siemens 
Schuckertwerke. June ]Oth, 1916. (145,481.) 

17,709. ** Electric repeaters for telephony.” 
20th. 1919. (145,578.) 

18.026. '' Apparatus particularly applicable for the adjustment of a distant 
continuous current motor." F. Krupp Akt.-Ges. March. 16th, 1918. (145.728 ) 

18.687. Electric switches.“ Eureka Vacuum Cleaner Co. January 18th, 
1917. (146.825) 

34,701. “ Magneto-electric generators for use in connection with internal 
combustion engines," C. P. Gudfree. August oth, 1919, (Divided application 
on 148,695) (153,251.) 


Siemens & Halske Akt.-Ges. March 9th, 


H. Fairbrother 


Western. Electric Co. May 


icio Nave Lights, —The latest novelty at London’s 
air terminus at Croydon is a large electric sign now nearing 
completion. It takes the form of a star, a model of which 
was shown at the Aero Exhibition last summer at Olympia, 
and from point to point it is nearly a quarter of a mile in 
length. The electric lights which form the sign are sunk in 
the ground and covered with thick glass so that aeroplanes 
can land on them without damage. "The switching arrange- 
ment enables a large letter L to be lit up, with the upright 
arm pointing the direction in which. the wind is blowing. 
Pilots land along this line in the direction of the bottom leg 
of the letter, and bring the inachine to rest before the latter 
is. reached. The air terminus promises to become so busv 
that a station master is to be appointed. He will be stationed 
in a recently-built control tower, from which he will coni- 
municate with machines by wireless, and also control the 
switching on and off of landing and signalling lights. 
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LITHOLITE 
INSULATORS, Ltd. 


65—67, Haokney Grove. London, E. 8. 
Phone and Telegrams: Dalston, $03, London, 


FIREPROOF AND OTHER GRADES. 
ESTABLISHED NEARLY J0 YEARS, 


NON-HYGROSCOPIC. 


SHEET ‘FIREPROOF. 


and 

MOULDINGS. . 

THE SILUMINITE 
* INSULATOR Co., Ltd,, 

The Green, Southall. Middlesex. 

geo Lar Large Advt., pa«e xxvii, 


FERGUSON, 
PAILIN, 
LIMITED, 


SWITCHBOARDS. 


EDWARD ST., 
Hir. Openshaw, C. 
MANCHESTER. 
Tel.: 330 Openshaw, D. 
— md. 


INSTRUMENTS, CIRCUIT-BREAKERS, 
AUTO-CUT-IN & CUT-OUTS. 


E Record Electrical Co., 4 


BROADHEATH. MANCH ESTER. 
TELEPHONE: 164 ALTRINCHAM. 


BROOK 


ONE, TWO and THREE-PHASE 


MOTORS. 
See Sup. 70. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


. GREENLAND PLACE, CAMDEN TOWN, LONDON, 


‘Cantie’ Switches 


NOTE NEW ADDRESS: 
THE "CANTIE" SWITCH CO. LTD 
LEIGHTON STREET, 
NOTTINGHAM. 


™ SAXONIA 


ELECTRICAL WIRE CO., LTD. 
ALWAYS GREENWICH, S.E. 


ALL BRITISH 


FLEXIBLE CABLES. 


ELECTRIC INSULATION. 


* 


CHURTON e 
E and por ye 


N MOTORS. 


T. HARDING CHURTON & CO., LTD... 


Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker : 


FRANK GILMAN, 


9, Westfield Road, BIRMINGHAM. 


See Advertisement last week, page XVII. 


“EMPIRE” 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Toolo. 


ELECTRIC CONTROL, LIMITED, GLASGOW. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON. E. 


TELEPHONES & CABLES. 
See Advertisement this week, Sup. 17. 


CONNOLLY'S (BLACKLEY), Lo. 


for 


WIRES AND CABLES. 
See Advertisoment last week, p. iii. 


STEEPLEJACKS 


— Chimneys Raised, F Pe 
"UIS reri iore ple a ve T 


The CHIMNEY CONSTRUCTION and 
BOILER SETTING Co. Ltd, 
7, Princes Street, Westminster, S.W. 1. 


—.— 
ADVERTISING NOVELTIES, 


Name Plates. Meter Dials, Switchboard 
Labels, Address and Instruction Pates, 
Oiub Badges, Chesks, Tokens, Blanks, Die 
Stampings. Dies, Press Tools, Punches, 


and Cutters. 
Engraving Ce., Ltd., 


R E LI ANCE CHISWICK, 
JULIUS SAX 


FOR 


WALL PLUGS. 


EST. OVER 50 YEARS. 


j 


Chimboseta, Phone Londen. 


J. & P. 
WIRING SYSTEM. 


See page xill. 


MOTORS. ° DYNAMOS. 
Victoria DYNAMO & MOTOR Co., 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
Phone: Gerrard 1945, 


FU LLER'S UNITED ELECTRI 
re WORKS, LIMITE 
ACCUMULATORS BATTERIES 
WIRES & CABLES CARBONS, . 
WORKS: CHADWELL HEATH, ESSEX, 


Generel Sales O 
IDDESLEIGH HOUSE, Caxton St., Westminster. 
Grams Bisedat. Vie. Londen. ‘Phone: Victoria 0968. 


MAVOR & COULSON, Ltd., 
GLASGOW. 
MOTORS, DYNAMOS, 
SWITCHGEAR. 

| ^ BRITISH 
ALUMINIUM 
COMPANY, LD., 

10 9, Queen 

Victoria 8t., 

See lavas Advt, 31112190. LONDON, £.6.4 


RAYNER & HEALD, LTD., 
DUKE STREET, DERBY. 


TWO & THREE-PHASE 
MOTORS only. 


CONTINUOUS CONTROL 
of COAL CONSUMPTION 


BY MEANS OF THE 
LEA COAL METER 
for Chain Grate Stokers. 
. Ask for Leaflet K.C.M. 
The LEA RECORDER Co., Ld., 28, Deansgate, Manchester. 


M.E.M. 


M.E.M represents the Best Value obtainable 
in Low Tension Gear. 
Midland Electric Mfg. Co., Ltd.. Barford St.. 
Birming ham. 


| | GEAR | 


Advertisement Index, see page xxxvi 


VERTICAL ENCLOSED 
HIGH SPEED 


STEAM ENGINES. 


TRADE MARK. 


Compound and Simple. 
For Direct Coupling to Dynamos, Fans, 
Pumps, &c. 


For Ship Lighting and Industrial Works 
of all kinds. 


E. S. HINDLEY & SONS, 


11, Queen Victoria Street, E.C. 4. 
Works : BOURTON, DORSET. 


Telegrams : 


Telephone: City 9804. 


" Steamport, Cannon, London. 


THE ELECTRICAL REVIEW. 


MICA«MICANIT 


[December 10, 1996. 


ITS ALMOST CRIMINAL 


to sell Box Filliná Compound that 
is not of First-class Quality, it is 
sure to cause trouble sooner or later. 


WE TAKE NO CHANGES ON QUALITY. 


All the raw material we use is tested at 
every stage of refining & manufacture. 


THAT^S WHY 


BERRY'S 


BOK FILLING COMPOUNDS 


are paramount. 


Ask us for prices and samples, we are 
experts in all varieties of Compound. 


BERRY, WIGGINS & Co., 


Iron Works, Short Road, 
STRATFORD, E. 15. 


Telegrams : 


Telephone : 
BROADWAY 2040 (2 Lines.) "BERRIGGINS," STRAM LON. 
T 2309 


'PHONE—4575 CENTRAL. 
TELEGRAMS—" MICAYLOR, LONDON.” 


TAYLOR & PETTERS, L- 


40, HATTON GARDEN, 


NSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK 


Contractors for Alr Board. War Office and Adm'ra'ty Requirements. 


CUTT NG ANC GAUG:NG OUR SPECIALITY 
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PRIVATE AND PUBLIC ECONOMY. 


On. the last day of November the Prime Minister dined 
with the Federation of British Industries. The members 
of that important body appear to have expected that, 
after refreshment, he would give them an explanation 
as to why our current year’s expenditure is about twelve 
hundred million pounds, coupled with suitable regrets, 
and excuses; and that he would inform them by how 
many millions this colossal total was to be reduced next 
year. ö 

They were, however, treated to a cheery and amusing 
speech, punctuated by laughter and cheers, full of sallies 
against Government critics, but without one word of 
justification for the present disastrous policy, or hope 
of amendment for the future. Although the members of 
the Federation had dined, they were sent empty away. 

To their astonishment they were even lectured on the 
need for economy, all round, public and private, just 
as though they themselves were respohsible for public 
finance and the Government were paying the taxes. 

They were informed that the Government must feel 
that it had the nation behind it in the matter of 
economy. They were informed that they seemed to have 
forgotten that there had been a war, and, as a final 
touch of that sublime audacity for which Mr. Lloyd 
George is so justly famous, he suggested that in eacli 
household in the country a committee should be formed 
to cut down the domestic expenditure. 

The Premier seems to be quite unconscious of the fact 
that in most households—outside Government circles— 
the struggle for existence has become too keen to permit 
of any time for committee meetings, or much conversa- 
tion of any kind ; and that the possibility of carrying 
on at all, even if employment continues, is much more 
likely to be the topic, rather than any question 2: further 


possible deprivations. 


Sir Robert Horne, who followed, addressed himself 
to some of the actual conditions which have to be met ; 
and he pointed out that the increasing importation of 
competing goods was largely due to the state of the 
exchange, and to the fact that our own production costs 
were too high for the world's markets. j 

The cry to produce more should be put in another 


way: Produce more economically. 


The Premier’s speech at the Federation of British 
Industries has not enjoyed a good Press, and news- 
papers of almost all shades of opinion continue the cam- 
paign for economy. At the Business Conference called by 
the Federation, resolutions were passed requesting the 
repeal of the excess profits duty and the corporation tax, 
stating that the taxable capacity of the country had 
already been exceeded, condemning any direct taxation 
of production, and demanding drastic economies on the 
part of the Government. In the meantime the Govern- 
ment has set up one committee for effecting economies, 
and another to consider the question of higher salaries 
for Ministers and M.P.s. Possibly if M.P.s were obliged 
to clock in and out," and were paid by the hour, we 
should not read so often of critical divisions in which 


150 or so members took part out of & possible total of 
707. 


[737] | | Dp 


788 


THE ELECTRICAL REVIEW. [Vol 87. No. 2,246, DECEMBER 10, 1920. 


I 

Mr. Peter Rylands, who was re-elected President of 
the Federation of British Industries, pointed out the 
enormous accruing liability on account of the excess 
profits duty, and the danger of the moment arriving 
when the liability would be beyond the capacity of in- 
dustry. He remarked also on the less favourable dis- 
position of the working classes to bear privations, and 
spoke of the illusions caused by the apparent plenty 
during the war. He said that anyone who lived on his 
capital (as we did during the war) could have a right 
royal time, but was afterwards sure of repentance and 
headache. : : 

The Executive Council of the Association of British 
Chambers of Commerce has just sent in to the Chancellor 
of the Exchequer its advice for the next Budget. It 
roundly condemns the excess profits duty, alleges waste 
and extravagance in the Government departments, 
and calls for & budget expenditure not to exceed 
£910,000,000, which is approximately the figure once 
fixed by the Chancellor himself for à normal year. 
Whether this or some other figure be the proper limit, it 
seems to be clear that unless Parliament sets a total, and 
refuses to exceed it, the torrent of waste will not 
diminish. | 

But we think a clear line should be drawn between 
productive and unproductive expenditure, and this is 
a distinction which seems lately to have escaped atten- 
tion. For instance, take housing. If the Government 
itself were spending directlv, say, two million pounds 
on housing, it might be said roughly that the rents or 
repayments would justify about half the cost, and 
therefore one million would be productive and one mil- 
lion unproductive expenditure. Again, the vast sums 
that we spent on the Ministry of Reconstruction must 
be regarded as utterly lost. We believe that even the 
pamphlets were not all distributed. Money spent upon 
the proposed Severn tidal power scheme, however, should 
be reproductive—it cannot otherwise be justified— and 
the reformers, if they are true economists, will aim at 
lopping off a few Ministries, rather than at stopping a 
great enterprise designed *o increase the output of the 
country and reduce first cost, which is an essential 
condition to selling our goods and regaining our foreign 
markets. 

We would venture to advise the Federation of British 
Industries and the Chambers of Commerce to set up an 
Economy Committee of their own—not in some humble 
cottage, but in the neighbourhood of the Palace of West- 
minster, with a well-paid expert accountant to devote 
his whole time to the business—and let that committee 
examine and criticise publicly every item of Govern- 
ment expenditure, and tabulate every instance of scan- 
dalous waste and peculation that comes to light, together 
with all the names of parties concerned; and thus take 
care that if the nation chooses to continue the present 
system of government it shall at least do so with a full 
knowledge of the facts. 

Since Parliament, paid to control, fails in its duty, 
it becomes necessary for the people who are eventually 
responsible for national industrial prosperity to take it 
in hand themselves and see that the information collected 
is in handy form, and ready for use at the next General 
Election, by any party, of whatever colour, that wishes 
to prevent the ultimate ruin of the Empire. 


EY 


| Tue Council of the Institution of Elec- 
The LE.E. trical Engineers is to be congratulated 
Subscriptions. on the result of the special meeting held 
last week to consider the proposed in- 

crease of subscriptions; the sense of the meeting was 
manifestly in favour of the new rates, unwelcome as 
might be the necessity of an increase, and the majority 
was overwhelming when the question was put to the vote, 


Mr. Purse, feeling bound in duty to the members whose 


proxies he held to press their opposition to the limit, was 
nevertheless well advised in consenting to withdraw his 
demand for a poll; as the President showed, the majority 
of proxies against him was no less crushing than that of 


the members present, and to have prolonged the meeting 
for the sake of a useless formality would have been 
highly injudicious, to say the least. We can hardly 
believe, in any event, that Mr. Purse's supporters would 
feel particularly well disposed towards his alternative 
proposal—to add 10s. 6d. to the subscriptions in all 
grades—as that obviously places the bulk of the burden 


on the shoulders of the junior ranks, representing an 


increase of 30 to 50 per cent. in the case of Students, 
16-20 per cent. for Associates and Associate Members, 
and 12-14 per cent. for Members. What a storm there 
would have been if the Council, in à moment of mental 
aberration, had proposed such a scheme! We think it 
probable that Mr. Purse will gain even less support at 
the confirinatory meeting than he did last week. 

A suggestion that members who have compounded for 
their subscriptions should now be called upon to contri- 
bute further to the funds appears to us to be incom- 
patible with the principles on which such arrangements 
are based; it would be as reasonable for an insurance 
company from which a man had purchased a life annuit v 
to call upon him to páy further sums on the ground that 
the company's expenses had increased. Is there to be 
no sanctity in à contract? The Articles explicitly state 
that such members shall not be required to pay a further 
amount. 

We cannot refrain from expressing admiration at the 
masterly manner in which the President placed the 
Council's case before the meeting. as well as the tact 
and ability with which he guided the proceedings. 

Mr. J. E. Kingsbury, in a brief but impressive speech, 
placed the discussion on a high plane, emphasising the 
fact tliat members should not merely ask what they were 
to get out of the Institution, but should consider what 
they could give to it, in order to further the interests 
of the profession and industry. Mr. Adams also made 
a useful contribution to the debate. 

It is interesting to note that whilst this was, we be- 
lieve, the second occasion on which proxy papers were 
issued, they have not yet been used for the purpose of 
a poll. The only effective proxy at the meeting was, in 
fact, that exercised by Sir James Devonshire when, in 
the course of a cogent argument in support of the 
Council's scheme, he quoted with emphatic approval 
our recent summary of the situation. 


ELSEWHERE we report the progress 
that has been made towards tlie settle- 
ment of the E.P.E.A. dispute. Up to 
the meeting of the National Joint Board last Saturday 
101 undertakings had adopted the schedule; 20 had 
accepted it with reservations; 28 had refused ; and 90 
had not replied to Ald. Walker's circular letter. In 
numbers, therefore, the ayes and the noes are about 
equal, but in magnitude, it is stated, the 101 concerns 
represent 70 per cent. of the whole. On this result the 
Joint Board and thé Association are to be congratulated. 

With regard to the non-contents, many of these are 
sinall companies which, while professing willingness to 
concede the terms, plead inability to pay them, at any 
rate until they are authorised to charge higher prices for 
electricity. On the other hand, they certainly will not 
obtain that authority unless they adopt the schedule, for 
the Joint Board is fully recognised by the Government, 
and thus a vicious circle’’ is set up. We cannot but 
sympathise with these companies, which have not the 
rates to draw upon if they make a deficit. and we should 
think that a compromise could be attained without much 
difficulty : provided that they agreed to pav the new rates 
directly they were authorised to raise their prices, we 
should think they might be counted with the under- 
takings which: have adopted the schedule. We are 
pleased to see that the Association has agreed to postpone 
the notices in the case of all authorities which adopt the 
schedule, as we suggested in our last issue; we cordi- 
ally hope that conciliatory methods will prevail, and that 
some means may be found, acceptable to both sides, 
which will obviate recourse to the strike weapon, due to 
come into operation next Tuesday, | 


The Crisis. 


Vol. 87, No. 9,246, Dsomunex 10, 1920.) THE ELECTRICAL REVIEW. 


789 


THE JURISDICTION OF THE ELECTRICITY COMMISSIONERS. 


By A LEGAL CONTRIBUTOR. 


‘On September 24th the report of the Electricity Com- 
missioners upon the applications of the Nottingham 
Corporation and the Derbyshire and Nottingham- 
shire Electric Power Co. .for leave to build generat- 
ing stations was published in the ELECTRICAL REVIEW. 
A public inquiry was held by the Commissioners in 
July last, and this report represents their findings. 
As this was the first inquiry held in the exercise of a 
jurisdiction conferred by the Electricity (Supply) Act, 
1919,* the proceedings before the Commissioners and 
their report are of considerable interest. Those who 
supply electricity are concerned to know by what autho- 
rity the Commissioners act, the nature and extent of 
their powers, and the circumstances in which those 
powers are and will be exercised. 

The Act of 1919 makes no stipulations as to how 
these inquiries are to be held; but it is apparent from 
a perusal of a transcript of the shorthand notes that 
they are conducted very much on the lines of an ordi- 
nary arbitration. If one may be permitted to say 
so, nothing could exceed the courtesy and consideration 
shown by the chairman and his colleagues to all parties 
concerned. 

It is necessary in the first place to understand the 
jurisdiction and powers of the Commissioners. By 
Section 1l of the Act of 1919, notwithstanding the 
provisions of any special Act, It shall not be lawful 
for any authority, company, or person to establish a 
new or extend an existing generating station. 
without the consent of the Electricity Commissioners 
(which consent shall not be refused or made subject to 
conipliance with conditions to which the authority, com- 
pany, or person object, unless a local inquiry has been 
held) . ." Then follow certain exceptions which are 
not material for the present purpose. It is well to note, 
at the outset, that the Act thus empowers the Commis- 
sioners to cut down the statutory rights and privileges 
of an existing authority or company, who could for- 
merly build generating stations in accordance with 
their powers, as and when they pleased. By Section 33 
the Commissioners may hold inquiries, while by Section 
34 they and the Board of Trade (now the Ministry of 
Transport) may make rules of procedure. There is 
no appeal from any ruling or decision of the Commis- 
sioners, but it would seem that there is no penalty 
attaching to anvone who thinks proper to build a station 
without the necessary permission. 

To come now to the history of the applications above 
mentioned. In 1901 the Derbyshire and Nottingham- 
shire Electric Power Co. (which may be referred to for 
the sake of brevity as the power company) were em- 
powered by statute to supply electricity in bulk 
to the whole county of Nottingham and part of 
the county of Derby. They could supply to the 
various boroughs in the area, but subject in the 
case of each borough including Nottingham, to the 
consent in writing of the Corporation. The same 
Act enabled the power company to erect stations 
at Colwick (near the Trent), and at Ilkeston. They 
did in fact erect a station at Ilkeston, where, at the 
date of the inquiry, they had an installation represent- 
ing 5,000 kw. (a.c.) and 4,000 Kw. (p. c.). In 1912 they 
sold 1,839,899 units, and for the current vear it was 
estimated that the demand would be 10,000,000. To 
meet this, and with a view to further extensions, thev 
desired to erect a new station at Colwick, where. having 
regard to the proximity of condensing water and other 
advantages, it was conceived that they would be able 
to build a station large enough to meet all present and 
further demands. Thev took a lease of the site on 
March 25th, 1919, for 99 years, with power to purchase 
JJ ee edd 


* Since this article was written the Commissioners have held 
‘an inquiry upon an application of the County of London Co. 
for leave to erect a station at Barking. This matter being still 
sub judice ig not here referred to. x 


the freehold. The rent for the first year was £138 14s., 
rising to £504 16s. 

In these circumstances they applied to the Commis- 
sioners for the necessary consent. On June 23rd, 1920, 
the secretary to the Commissioners wrote to point out 
the nature of the evidence which the Comniissioners 
would require in support of the application. In par- 
ticular, evidence was required of present loan, probable 
future demands, technical proposals for the new station, 
and an estimate of future findncial results. The power 
company were also asked to state their '' proposals in 
the event of the establishment of a joint electricity 
authority for the district."' 


The Borough of Nottingham never took any electricity 
from the power company. They had power to supply 
within their own district under a provisional order 
which they obtained in 1890. 

They were the principal opponents of the power com- 
pany's application. They were theinselves seeking the 
permission of the Commissioners to erect a generating 
station on what was called the Clifton site. 


It was stated by the town clerk, when opening the 
case for the Corporation, that in 1914 they had come 
to the conclusion that a new station was necessary. Hav- 
ing received a report from Sir Alexander Kennedy, 
they chose a site on the river Trefit, but nothing wus 
done immediately owing to the war. After the armistice, 
however, the Electricity Committee, having come to the 
conclusion that it would be no longer possible to con- 
sider municipal boundaries in the matter of electricity 
supply, summoned a conference of local authorities, e.g., 
those of Leicester, Derby, Nottingham, Mansfield, 
Loughborough, Newark, and Long Eaton. This con- 
ference employed two engineers who propounded a 
scheme which should deal not only with Nottingham, 
but with the whole area represeuted by the conference. 
Subsequently Mr. J. H. Rider wus employed to report 
on the position of Nottingham itself. He recom- 
mended, ¿nter alia, the erection of a station on the 
Trent near the Clifton Colliery, which would fit in the 
larger scheme if and when a joint electricity authority 
was set up. It was for power to erect this station at a 
cost of about £800,000 that the Corporation made the 
application to the Commissioners. Towards the end 
of his address the town clerk said: '' The Corporation 
quite realise that it is the intention of the Government 
and the Commissioners to divide the country into dis- 
tricts, and to set up joint authorities where they can 
properly be established. Their proposals with regard to 
this station are made so that when any scheme is brought 
forward or put into operation this station will fit the 
requirements of the scheme.” i 

The power company opposed the application of the 
Corporation on the ground that a power station of 
such size was wholly unnecessary for supply in Notting- 
ham; that, in effect, the Corporation could make no 
profitable use of it without power to supply outside the 
borough, which could not be obtained except by Act of 
Parliament. Certain coal owners also objected to the 
application, because if the station to be built by the 
Corporation were erected and were to become the pro- 
perty of a joint authority, they would inevitably be 
left out. : 

The case of the power company was first heard. The - 
opposition of the Corporation was based chiefly on the 
allegation that inasmuch as the power company had 
done so little in the past, thev did not deserve to be 
further encouraged.  Objection was also taken to the 
proposed site on the ground that it was less convenient 
and less near the centre of gravitv of the district 
than the site of 80 acres which the Corporation desired 
to utilise. 

In the course of the inquiry, the chairman pointed 


out that they could not neglect the probability of a joint 
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electricity authority being set up. He intimated that 
if they were to give tlfeir consent to the construction of 
one or other of the proposed stations they would be 
obliged to impose a condition which would safeguard 
such a joint authority, e.g., a condition which would 
enable them to repay the capital expended .by the com- 
pany plus a reasonable rate of interest defined by the 
Act. He said that such a condition had been imposed 
by Parliament in the case of the Shropshire, Worcester- 
shire, and Staffordshire Electric Power Co, (by Section 
19 of their Act).. He also intimated that the Commis- 
sioners proposed very sbortly to determine provision- 
ally the limits of the electrieity district, which would 
certainly contain the city of Nottingham, and probably 
the whole or a very large part of the area of the power 
company.“ The power company were not willing to 
accept this condition, but the Corporation were quite 
ready to comply with it. 

As has already been pointed out, no secret was made 
of the fact that the Corporation were asking for leave 
to erect a station much larger than was necessary to 
meet their immediate needs. Thus it was pointed out 
by one of their witnesses that taking into account the 
present and immediate future demand tpon the Cor- 
poration, the most they required was to generate 16,000 
KW. < 

We now come to the report of the Commissioners. 7 
They refused the application of the power company on 
the ground that it would be an encroachment on the 
Corporation’s rights of supply. They granted that of 
the Corporation—giving them leave to erect the pro- 
posed generating station on the site proposed, on the 
terms: (1) Plan and lay-out to be approved by the 
‘Commissioners; (2) the Corporation must if required 
supply to the power company such high-pressure current 
as the company may require, on terms to be agreed, or 
if not agreed, upou terms to be settled by the Commis- 
sioners: (3) if an authority is set up for the district 
under the Electricity (Supply) Act of last year, the 
Corporation shall if required by the authority, and 
if directed bv the Commissioners, transfer the station 
to the joint authoritv, the e being reim— 
bursed on certain terms. 

It is unnecessary to go at length into the reasons why 
the Commissioners refused the application of the power 
company. They were largely of a technical character; 
but it is interesting to consider the legal effect of tlie 
conditions on which the Corporation are to be allowed 
to build their generating station. 

The first requirement does not ‘invite comment. The 
second, however, is more interesting. It is founded, 
presumably, upon Sec. 19 of the Act by which“ during 
the period between the passing of this Act and the 
establishment of a Joint Electricity Authority " any 
two or more authorised distributors may with the ap- 
proval of the Commissioners, and if so required by the 
Electricity Commissioners shall, enter into arrangements 
for ‘‘ (a) the giving and taking of a supply of electricity 
and the distribution and supply of the electricity so 
taken." The arrangement is to be made on such terms 
and conditions as may be agreed, or, if the arrange- 
ment is made in pursuance of a requiremenj by the 
Electricity Commissioners, on such terms and conditions 
as in default of agreement may be settled by the Com- 
missioners. 

It is plain from the wording of the section that (a) no 
E: between authorised undertakers for a sup- 
ply. and (4) no order for the giving of a supply, can 
be made by the Commissioners, except within the tran- 
sitory period. If nothing is settled before the Joint 
Authority comes into being, the authorised distributors 
are powerless to agree, and the Commissioners cannot 
compel them to enter into an agreement. 

As the matter has probably been settled in the Notting- 
ham district since the Commissioners published their 
report, the question, in one aspect, may be only of 
mere academic interest. 
of the matter which is not quite so clear. Can an agree- 

.* The East Midlands District has since been provisionally 


defermined (Etre. Rev.. Nov. Sth, 1990, p. 591).—Ens. 
t See the Enrctrical, Revirw, Sept. 94th, 1920. p. 401. 


But there is another aspect . 
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ment 50 mads: or can the Sm make an order, 


which shall continue to be effective after the formation 
of the Joint Authority? This is a question which is 
at least open to argument. 

It is to be observed that Sec. 19 forms one of a 
group of sections to which the. heading '' Transitory 
Provisions!’ is.prefixed.in the Act. A. cross heading 
governs each of the sections which is ranged under. it 
(Eastern. Counties and London and Blackwall Radway 
Co. v. Marriage, 9 H. L. Cas. 32). It follows that the 
provisions of Sec. 19 are to. be regarded as transitory 
only. Now it is obvious that in so far as it confers 
power on the Commissioners to direct that authorised 
undertakers shall give or take a supply of electricity 
upon terms to be settled by them, Sec.. 19 confers upon 
them. power to interfere with existing rights, and an 
enactment which interferes with existing rights must be 
strictly construed (Stead v. Carey, 1 C.B.. 496). Bear- 
ing these principles in mind, it is difficult to see how 
terms can be imposed. upon authorised distributors 
which shall remain in force after the formation of the 
Joint Authority. . Take an extreme case. Suppose it 
was ordered that authority. A should supply, and.autho- 
rity B should take, z units per annum at ld. per unit 
for all time after the date of the order. This would 
constitute an interference with existing statutory rights, 
and would be the result of the exercise of & power con- 
ferred by an Act of Parliament which is declared to 
be transitory in its effect. It may be argued that other 
provisions of Sec. 19, empowering the Commissioners 
to authorise the breaking up of roads, &e., which may 
be necessary for carrying the arrangement into 
effect, and authorising local authorities to borrow for 
a similar purpose, tend to show that the provision was 
intended to be anything but transitory. At the same 
time it is difficult to ignore the first few words of the 
section which appear to govern the whole. 

Those who drafted the Act may have been of opinion 
that they were conferring powers which should have 
permanent effect. That this is so is to some extent 
confirmed by the fact that the Electricity (Supply) Bill, 
1920, now before Parliament makes no reference to the 
matter. 

The Commissioners apparently had power to impose 
this condition in so far as it is permissive by virtue of 
Sec. 4 (3) of the Electric Lighting Act, 1909, by 
which *'the Board of Trade may, if they think fit, by 
order, permit any undertakers to supply electricity in 
bulk to any other undertakers upon such terms and 
subject to such conditions as may be specified in the 
order." By Sec. 2 of the Act of 1919 the Ministry of 
Transport appear to be able to exercise this power 
through the Electricity Commissioners. But it is obvious 
that Sec. 4 (3) of the Act of 1909 was enabling only. It 
did not confer power upon the Board of Trade to compel 
any authority to give or ius a supply af any particular 
price, or at all. 

The fact that the e" thought it right to 
impose the third condition makes it plain that they are 
confident that.a Joint Authority for the Nottingham 
district will presently come into being. This is a matter 
upon which they must have means of knowledge not 
accessible to the outside public. But it is interesting 
to speculate, from a purely legal point of view, upon 
the effect of this cortdition. It may be, of course, that 
the power company are ready and willing to assist in 
the formation of a joint authority; but it is manifest 
that no obligation is imposed upon the Corporation 
unless and until the joint authority is, formed. 

It seems that the owners of any undertaking may 
seriously hamper the work of a Joint Authority, for 
by Section 6 of the Act of 1919 (which makes provision 
for the establishment of a Joint Authority) it is expressly 
provided that no such scheme shall provide for the 
transfer to the authority of any part of an undertaking 
except with the consent of the owners thereof." It is 
clear from this that the existing generating station and 
mains of the power company could not be transferred 
to the Joint Authority except with the consent of the 
power company. 
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iae the fact that & joint authority may supply 
electricity does not prevent existing undertakers from 
continuing to supply in their own areas, in accordance 
with their powers—it may be in direct competition 
with. the Joint Authority—unless, indeed, the Commis- 
sioners exercise the peculiar power con terreg upon them 
by Section 14 (1) of the Act. 

By this section the Commissioners may by order 

‘exclude from the area of supply of any power com- 
pany any part of that area which at the time of applica- 
tion is not being supplied by the company, and which 
it appears to the Electricity Commissioners could be 
better served by the Joint Electricity Authority." The 
words in italics are important, because although the 
Commissioners may be of opinion that the Joint Autho- 


rity could better serve the district, they have no power 


to authorise them to do so. If the power company 
object to being deprived of part of their statutory area, 
no effect can be given to the proposal of the Commis- 
sioners so depriving them without a special order, that 
is to say, an order made after a public inquiry, and 
confirmed by the Ministry of Transport, which cannot 
come into force until it has lain on the tables of both 
Houses of Parliament for 30 days. 

But even if such a special order were made, the 
result might be to wholly deprive the excluded area of 
any supply of electricity. 

. Another provision of the Act is very important in 
this connection. By Section 12 (1) a joint authority 
may supply electricity within their district subject to 
certain limitations, ''that is to say, the authority shall 
not supply electricity. . . (b) in any part of the area 
of supply of a power company for any purpose for which 
the company are therein authorised to supply elec- 
tricity without the consent of the company, except to 
the previous owner of a generating station which has 
been transferred to the joint electricity authority or,’ 
&c. . 
Applying this provision to the Nottingham case, it 
means that if the Joint Authority for the district 
acquire the proposed generating station from the Not- 
tingham Corporation, they may supply electricity to 
the Corporation without the consent of the power com- 
pany. To grant a supply elsewhere in the power com- 
pany's area they must obtain the company's consent. 
The Ministry of Transport may, however, dispense with 
this consent if it is unreasonably withheld. This consent 
18 to be deemed to be unreasonably refused or withheld 
if the power company are not willing and in a posi- 
tion to give the requisite supply upon reasonable terms 
within a reasonable time." Suppose—to take this very 
case—a Joint Authority were established for the Not- 
tingham district. Suppose the present power company 
refused their consent above referred to, and the Ministry 
of; Transport seek to dispense with that consent on the 
ground that the power company not being able to supply, 
their. consent must be deemed to have been unreasonably 
withheld; One answer. might be: We applied for leave 
to build à generating station, and it was refused by 
the . Commissioners ! ! 

It may be said that the above — upon the 
third condition imposed by the Commissioners are of a 
technical character. They may nevertheless become im- 
portant. The Act of 1919 provides that it shall be 
the duty of every joint electricity authority constituted 
under this Act, to provide or seoure the provision of a 
cheap and abundant supply of electricity within their 
district. If, when the time comes for the performance 
of this duty, there is found already in the field a power 
company who, whether rightly or wrongly, consider that 
they have beén' deprived of rights solemnly conferred 
hy the legislature, technical points may become formid- 
able obstacles to the joint authority. 

All these considerations were doubtless duly sead 
hv the Commissioners when deciding to grant the ap- 
plic ation of the Corporation. In the matter of imposing 
conditions, they have an absolutely free hand. They 
are not a legal tribunal in the ordinary sense. To use 
the words of Section 1 (4) of the Act, to which they owe 


their ‘being: '' Three of the Commissioners shall be 
selected for practical, commercial, and scientific know- 
ledge and wide business experience, including that of 
electrical supply." Had they when holding this inquiry 
been a court of law construing—and bound to construe 
—an Act of Parliament according to well-known canons 
of construction, a somewhat interesting argument might 
have been addressed to them. For example, if the 
material section—Section 1l—of the Act of 1919 is 
looked at by itself, its intent and meaning appears to 
be that applications for leave to erect generating sta- 
tions should only be made by those who find it necessary 
to extend or build for the purposes of supply in their 
own area. Here it was made perfectly plain by the 
Nottingham Corporation at a very early stage that they 
wanted this new generating station for a much larger 
purpose. On such a reading of the Act it would have 
been perfectly competent for the Commissioners to rule 
out their application on this very simple ground. 

But the explanation probably is that the Nottingham 
Corporatioh already have statutory power to supply in 
bulk outside their district, and the Commissioners were 
satisfied that, wholly apart from the possible demand 
of the power company, there was good ground to sup- 
pose that the Corporation would be able to dispose of 
the whole output from the proposed generating station. 

An interesting question here obtrudes itself. Have 
the Commissioners any power to authorise undertakers 
to supply outside their district? 

Let us look in the first place at the older Acts. Supply 
of energy. outside the area is prohibited by* Section 
4 (2) of the Schedule to the Electric Lighting (Clauses) 
Act, 1899. Unless power to supply in bulk outside the 
area has been granted by special Act, it can only be 
obtained by an order made upon an application pur- 
suant to Section 4 (3) of the Electrie Lighting Act, 
1909, which has been already referred to. But no order 
can be made under that section unless the supply can 
be given without breaking up any streets except such 
as the undertakers giving or the undertakers receiving 
the supply are authorised to break up, and unless parties 
objecting have an opportunity of being heard. It is 
important to notice that this section makes no provision 
for further borrowing powers by a local authority. A 
power company which might be ready and willing to 
give the supply forming the subject matter of the agree- 
ment, would obviously be a party entitled to be heard. 

With regard to supply other than bulk supply 
outside an area, this could only be given pursuant to 
Section 6 (1) of the Act of 1909, whereby the occupier 
of any premises desiring to be supplied by undertakers 
in another district may apply to the Board of Trade 
for the necessary order. The order may be made if 
the undertakers in the area of the applicant consent, 
but that consent must not be unreasonably withheld. 
This jurisdiction of the Bourd of Trade is now exer- 
rised by the Commissioners; it is pointed out in a 
well-known work on the Electric Lighting Acts that 
"an order will. only be made in respect of specific 
premises, and not in respect of an addition to the area 
of supply of the undertakers.’ 

These were the only statutory provisions of general 
application for supply outside the area prior to the 
Act of 1919. It remains to consider the effect of that 
Act. It certainly does not, in terms, authorise the 
Commissioners, or anyone else, to permit supply outside 
an area. The only section of the Act which bears upon 
the subject is Section 19, which has been considered in- 
an earlier part of this article. It is clear that this 
section imphedly permits any authorised undertakers 
within the locality?’ of a Joint Electricity Authority 
to supply outside their area. Such a supplv would 
necessarily be involved in an arrangement“ made 
under that section. But if an order were made pur- 
suant to this section authorising supply in bulk, it is 
submitted that the right of parties interested to be heard 
and to state objections already conferred by Section 
4 (3) of the Act of 1909 (which is not repealed), Cou 
still be exercised. 


142 


THE ELECTRICAL REVIEW. {Vol.87. No 2,246, Dacmwsze 10, 1930. 


Again, supposing it were made part of an arrange- 
ment ordered by the Commissioners pursuant to Sec- 
tion 19 of the Act of 1919 affecting two areas A and B, 
that certain consumers in the district A should thence- 
forth be supplied by the undertakers in area B. It 
would certainly be open to the undertakers in area A 
to argue that, by virtue of the provisions of Section 
6 (1) of the Act of 1909 (which, again, is not repealed), 
they were entitled. to withhold their consent to the 
transfer. | | 

It would not be right to assume that the Electricity 
Commissioners may not, for some purposes, be con- 
sidered to be acting in a judicial capacity when holding 
inquiries. Thus assuming they refused to hold an 
inquiry when called upon to do so, it is probable that 
a writ of mandamus would be issued to compel them. 
(See e.g. Rhymney Iron Co., Ltd. v. Rhymney Rail Co., 
6 Ry. & Can. Tr. Cas. 60.) | 

There is one other inatter in relation to this inquiry 
which is of interest. According to the rules, persons 
interested are entitled to appear and be heard. An 
application was made by the town clerk of Derby to 
appear and be heard as representing the Conference: of 
the Municipal Electricity Undertakiggs. It was pointed 
out that these bodies were concerned with the scheme 
for the East Midlands, and that they had had nothing 
to do with the application on behalf of Nottingham. 
On this ground counsel for the power company objected 
to their being heard; he contended that they had no 
locus standi. Eventually the right of audience was 
granted, and a witness was called on the part of the 
conference. i 

It is presumed that in thus extending the right of 
audience, the Commissioners were acting on the analogy 
of the Parliamentary Standing Order 133a, by which 
any society or association sufficiently representing a 
trade, business, or interest in the district to which the 
Bill relates, and alleging that such trade, business, or 


interest will be injuriously affected by the provisions of ` 


such Bill may appear and be heard in opposition to it. 


NEW ELECTRICAL PROPOSALS FOR 
PARLIAMENT TO CONSIDER. 


WE give below a list of the proposals that will come forward 
in the next session of Parliament. Readers who are desirous 
of obtaining further information will find the applications 
published in the London Gazette for November 16th, 19th, 
Brd and 26th. 


(a) Electric Light and Power. 


Batley Corporation.—Further powers as regards the electric 
light undertaking, provision of show rooms, increase of 
charges for electricity, &c. | 

Bexhill Corporation.—Further electricity powers, &c. 

County of London Electric Supply Co.—Powers to acquire 
land, &c., in the parish of Barking and to erect generating 
station thereon and to distribute electrical energy, con- 
stitution of separate undertaking and provisions relative 
thereto, repeal or amendment of provisions as to purchase 
of portion of company's undertaking, certain financial 
provisions, &c. : l 

Falmouth Dock Co.—Powers to repair, build, and salve, &c., 
vessels, to carry on an engineering business and provisions 
with reference thereto. 

Leyton U.D.C.—Further powers with regard to the electri- 
city undertaking. 

london County Council, —Further provisions as to control of 
premises where celluloid is kept, &c. 

Manchester Corporation.—General powers, including certain 
financial provisions. ' 

Rotherham Corporation.—Further powers with regard to the 
electricity undertaking, additional provisions as to running 
motor-omnibuses, &c., further powers with reference to 
the tramway undertaking, trolley vehicles and omnibuses, 
construction of new tramways, &c. 

Waltham and Cheshunt Gas and Coke Co.—Powers to apply 
for a provisional order to supply electricity. 


(b) Electric Tramway, Motor-'bus and Railless Trolley 
Vehicles. 


Burnlev Corporation. — Provision and running of motor--omni- 
buses within and beyond the borough, financial provisions. 
Including the suspension of any payment to any sinking 


. London 


fund, for such period as may be specified in the Bill. 
Repeal and amendment of certain Acts and Orders. 

Chatham and District Light Railways Co.—Certain financial 
provisions. 

City of Oxford Electric Tramways Co.—Powers to increase 
fares and charges in respect of the motor-omnibuses. 

Colne Corporation.—Powers to run omnibuses within and 
without the borough, to increase maximum charges for 
electricity, and further powers as regards the electricity 
undertaking. 

Durham County Council.—Construction und working of tram- 
ways, trolley vehicles in the administrative County of Dur- 
ham and the county boroughs of Gateshead and Sunder- 
land. powers to provide and run motor-omnibuses, inci- 
dental powers with regard to tramways, trolley vehicles 
and motor omnibuses. : 

Gosforth U.D.C.—Powers to run motor-omnibuses within and 
without the borough. 

Grimsby Corporation.—Construction and reconstruction. of 
tramways, provision of trailer cars, powers to run motor- 
omnibuses and trolley vehicles, further powers with regard 
to the electricity undertaking, and to increase the maxi- 
mum prices for the supply of electricity; , provision of 
showrooms, &c. 

Hastings Tramways Co.—Extension of tramways, &c., to Fish 
Market, Hastings. 

Hoylake and West Kirby U.D.C.—Provision and running of 
motor-omnibuses within and beyond the district. 

Leicester Corporation.—Construction of new tramways, pro- 
vision and use of trailer cars, further powers as regards 
tramways and omnibuses. 

Liverpool Corporation.—Continuance and maintenance of the 
tramway undertaking, including the tramway and omnibus 
andere carried on by the former Liverpool United 

" Tramway and Omnibus Co., construction of new tram- 
ways, further provisions as regards the electricity under- 
taking. l 

Nelson Corporation.—Provision and running of motor-omni- 
buses within and beyond thè borough, further powers with 
regard to the electricity undertaking. ; 

Nuneaton Corporation.—Powers to run motor-omnibuses with- 

nin and beyond the borough, -confirmation of agreement 
with the Birmingham and Midland Omnibus Co., Ltd. 

St. Helens Corporation.—Power to run motor-omnibuses with- 
in and without the borough, increase of tramway fares, 
further provisions as to the tramway undertaking, powers 
to apply for provisional orders authorising trolley vehicles, 
and to increase charges for the supply of electricity. 

South Shields Corporation.—Extension of the borough to in- 
clude the parish of Horton and parts of the parishes of 
Whitburn, Bolden, and Monkton, revival of powers and 
extension of time for completion of authorised tram ways. 
provision and running of motor-omnibuses within and 
without the borough, extension of area for supply of elec- 
tricity, and further powers with regard to the electricity 
undertaking. 

Wigan Corporation. Construction of tramways, increase of 
tramway fares and charges, provisions as to trolley vehicles, 

wers to run motor-omnibuses within and without the 
ough. further electricity powers, including the pro- 
vision of showrooms, &c. 


(c) Railways. 


Thames Deep-water Wharf and Railways.—New company: 
powers to construct wharf, railway arid electric generating 
stations, working of railway by steam or electricity, and 
to supply electrical energy, arrangements with the Midland 
and G.E.R., powers to run omnibuses, motor coaches, &c. 

and North-Western Railway Co.—Extending the 

periods limited by the Wolverhampton and Cannock Hight 

Railway Order, authorising the abandonment of certain of 

such railways, and giving powers for the construction of 

deviation railways in substitution therefor and a branch 
railway in addition thereto. 


E. P. E. A. Dinner. — The South Coast Section of the 
Electrical Power Engineers’ Association held their second 
annual meeting and dinner at Brighton, on November 27th, 
and in view of the situation created by the demand of those 
employed in the technical branch of the undertaking, the 
occasion was of special significance. At the dinner, which 
was attended by about 50, including the wives of members 
of the Association, the chair was occupied by Mr. J. H. 
Parker (Crovdon), president of the Association, who was sup- 
ported by Mr. J. Thomas (assistant general secretary), Mr. J. 
Christie (electrical engineer and manager of the Brighton elec- 
tricity works), and Mr. C. B. Smith (chief engineer, Hove 
electricity works). The president presented Mr. Gibbons with 
a cheque in recognition of the valuable service he has ren- 
dered as hon. secretary of the South Coast Section. Mr. 
Whiting received a case of pipes for his services as hon. 
treasurer. The dinner was followed by a concert.—Susser 
Daily News. 
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MESSRS. POPE'S LAMP WORKS. 


Bx the invitation of the directors of Messrs. Pope's Electric 
Lamp Co., Ltd., a very pleasant and instructive morning 
was spent on Monday last at the Elasta’’ electric lamp 
works, Willesden. Accuracy and uniformity are vital quali- 
ties in the production of electric lamps, and a visit to the 
above works, which were inaugurated in 1904 by Mr. F. R. 
Pope, one of the pioneers in the electric lamp industry, 
suffices to provide irrefutable evidence of the care taken to 
ensure perfection in the manufacture of British lamps. 

To the uninitiated, the large amount of work that is put 
into, and the number of processes that go to the making ‘of, 
an electric lamp come as a revelation. Much of the work is 
necessarily of a very delicate character, and requires to be 
carried out with skill and precision. It is an industry in 
which the employment of girls and women appears to be 
eminently suitable, and the results obtained by the firm 
testify to the efficient manner in which they carry out their 
work. The total staff employed numbers over 700, of which 


E 
bs ORE 


E 

P 14 

‘hes i 
L4 


AJ 


BR FF 


Fic. 1.—VacuuM LAMP EXHAUSTING DEPARTMENT. 


figure some 680 employés are girls. Many of the girls in 
weir dany tasks ot testing lamps and other similar operations 
are exposed tor long periods day atter day to the brighv 
glare of unshaded lamps which, for certain purposes, are 
sometimes run at a pressure much in excess of their normal 
voltage. Nevertheless ıt is a remarkable fact that none com 
plain of any ill enects to their eyes. "J'hey are, of course, ali 
provided with protective glasses, but it is next to impossible 
to induce the girls to wear them, and some of the employes 
have been working for eight or nine years without any ill 
effects resulting therefrom. 

" Elasta ° drawn-wire lamps, both of the vacuum and 
gasfilled types, are made at the factory, in addition to Pope 
carbon-flament lamps, and some of the processes are common 
to all. Taking the vacuum lamp as representative, and noting 
differences of treatment as they occur, it may be explained 
that the molybdenum oxide, which in due course provides 
the supports for the filament, is first reduced to a grey powder 
by the application of & very high temperature in electric 
furnaces. A certain quantity is then placed in steel moulds, 
and under hydraulic pressure is transformed into square rods, 
which then go through the process of sintering, in a special 
department, 1n order to render them homogeneous and capable 
of being hammered and drawn. In the hammering machines 
the rods are reduced gradually, and can be gauged to any 
degree of fineness required. Ihe drawn wire tungsten fila- 
ments are manufactured also in a similar way. . 

The first stage in the manufacture of the lamp proper 
begins with the simple glass tubing, which is cut by minia- 
ture circular saws into short lengths as a preliminary to 
forming the flanges; each piece is then heated and flanged 
by a single motion in a rotating machine, and becomes a 
part of the foot of the lamp. The copper and platinum 
leading-in wires are next prepared and fixed in the glass foot. 
With the wires affixed, it then passes to a room devoted to 
the examination and testing of this component part for 
continuity. ‘‘ Foot-building " is the next process, and con- 
sists in making the studs, and inserting the top and bottom 
supports. ready for the mounting of the tungsten wire fila- 
ment. Special machines, known as ''formers," give the 
filament its correct shape for mounting on the supports, 
. and to this delicate process of attaching the filament a spacious 
department is allotted. 

The bulbs, which are obtained from the glass works of the 
company at Newcastle-on-Tyne, are washed and dried by 
special and speedy methods, and sent to the '' stemmers,” who 
skilfully affix to each bulb a hollow stem of glass by which 
at a later stage the air is exhausted. Trays of filaments 
(mounted as described) and bulbs, each containing a definite 
. Dumber, are then passed to the operatives known as “ lamp 


makers." Here the mushroom neck of each bulb left by 
the glass blowers is cracked off, and the filament with its 
support is sealed in, the process being done with rapidity and 
precision on automatic machines, needing only supervision 
and feeding, with the finishing touches, by the practised girl 
workers who attend them. 

The lamp, having been made as far as its essentials are 
concerned, now goes to the examination department, where 
it is scrutinised and tested for possible defects, and its general 
appearance also receives criticism. The next operation is 
the important one of exhaustion, fig. 1. The actual vacuum 
is produced in two stages; first, by rough pumping and, 
secondly, by mercury pumps which remove the rarefied air 
that still remains in the bulb. A special preparation is ap- 
plied during the process of exhaustion to assist in setting 
free any foreign matter which may be in the lamp and which, 
if permitted to remain, would impair the perfection of the 
vacuum. A test for vacuum is imperative at this point, and 
is applied by means of an induction coil, the current from 
which when sent through the lamp produces easily recog- 
nisable signs if any trace of air is still left. A flashing test 
provides still further against imperfections, and then comes 
the delicate operation of sealing off, by which the stem is 
removed from the bulb, and its place of juncture is betrayed 
by the familiar pip.“ 

Here it may be mentioned that the rough pumping 
and air-compressing plant required for various purposes in 
conjunction with the lamp-making machinery is electrically 
driven, and installed on the ground floor, being self-contained, 
and needing little attention. The mercury pumps are situated 
on the same floor as the actual exhausting apparatus. 

From the exhausting department the lamps are dispatched 


‘for a preliminary test as complete wx m revious tests 
vi 


having been incidental to the various in ual processes. 
Having passed this preliminary trial, the real test by which 
each lamp is graded takes place in the photometer department 
where it is compared with an ascertained standard lamp. 
photometrically measured, and checked; here the lamps fall 
into their proper category of voltage and wattage. The skill 
and sensitiveness of the operators in this department have 
much to do with the obtaining of accurate results, and the 
quality of the lamps depends on the girls being trained to the 
nicest degree of discrimination. 

The finishing department is concerned with extraneous 
matters—the capping of the lamp is the first operation in this 
concluding process, and for this non-hygroscopic cement is 
used. The leads are then soldered, or sweated in; cleaning 


Fid. 2.—GasFILLED LAMP-MAKING DEPARTMENT. 


and examination for possible breakages or other suddenly 
developed defects follow, and the last stage in actual manu- 
facture is the test for equality on the inspection screen, where 
hundreds of lamps are running under their correct voltage. 
and being carefully scrutinised for uniformity. 

A few moments under the fingers of a skilled girl worker 
suffices to etch the name of the firm and the usual details 
on the bulb, and the lamp is then ready for dispatch to the 
packing department, where it receives its protective coverings 


. and awaits its journey to the customer. 


The various processes in the manufacture of the Elasta ” 
gasfilled lamp, though following the same general lines, differ 
In some respects from those obtaining in the vacuum type, 
and one of the chief differences lies in the preparation of the 
filament, fig. 2. The tungsten wire, after being drawn, is 
removed from its spools and spiralised on a special machine 
of the company’s own design; its spirdl form, after leaving 
this machine, 1s barely perceptible to the unaided eye. The 
construction of the lamp then follows the same routine as 
that of the vacuum type, with the exception of a slight varia- 
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tion in the method of mounting the filament, until it reaches 
the exhausting department, where after being treated in a 
similar manner by the rough pump and mercury pump, 
and tested for perfection of vacuum, argon gas is introduced. 


The lamp, now actually ''gasfilled '' is sealed off in the 


ordinary way before leaving the pump, the remaining opera- 
tions being a repetition of those already described in dealing 
with the vacuum type. NEP 

In the manufacture of tlie carbon-filament lamp the method 
of mounting the filaments is slightly different. "The bulbs 
are treated in the same way as before, but a large section is 
laid out for the purpose of flashing the carbon filament. In 
the exhaustion of the carbon-filament lamp the process is 
varied slightly, and further vacuum tests are carried out before 
the final stage is reached. The lamps are photometered and 
graded according to power and performance as previously 
described. 

The principal types of lamp in the output of the Pope works, 
in addition to the standard Elasta ’’ drawn-wire vacuum and 
gasfilled types may be summarised as traction, ship, railway, 
candle, &c., as well as the carbon-filament lamp. It may not 
be without interest to mention that the firm has its own 
mess rooms for the workers, and that a social club in con- 
nection with the works is a great success. In the repair 
shop attached to the factory every facility 1s provided for the 
quick repair of machinery, and the engineering staff is fully 
competent to construct many of the ingenious machines in use. 


. —— 
NOTTINGHAM’S EXTENDED SCHEME. 


A PROPOSED EXPENDITURE OF £1,193,000. 


CONSIDERABLE extensions of the first section of the scheme for 
the new electricity generating works of the Nottingham Cor- 
poration ure contemplated. The matter was originally dealt 
With at an inquiry held by the Electricity Commissioners in 
July, when the Derby and Notts. Electric Power Co. sub- 
mitted an alternative project, which was objected to upon the 
score of its interference with municipal rights; decision was 
given in favour of the City authorities, who had proposed as a 
first instalment of the new works to erect a power station for 
which land has been acquired near Clifton Colliery—one of the 


largest. mining undertakings immediately contiguous to the 


City boundary—and to expend upon the necessary works 
£503,000, for which the Commissioners granted sanction, 
according to plans prepared by Mr. J. H. Rider, who is acting 
as electrical engineering expert to the Corporation. Àn integral 
feature of the undertaking, in relation to which important 
questions as to district supplies have also arisen, is the contem- 
plated closing of the existing generating stations of the Cor- 
poration in ‘Talbot Street and St. Ann's Well Road, in central 
areas of the City, the former representing the locale of the 
City's first electrical. engineering venture, with its archaic 
plant which has formed the subject of continuous criticism. 
But Mr. Rider has now prepared a report, which came up for 
consideration at a meeting of the Corporation on Monday, 
pointing out that only the Talbot Street station can be closed 
down if two 10,000 KW. sets only are erected as constituting 
the first portion of the scheme, and that the full advantage of 
the new power station cannot be realised until the old steam 
plant at St. Ann's Well Road is shut down also. The com- 
mittee, therefore, proposes to include in the first section of the 
works the provision of a 20,000-k w. turbo-alternator, as well 
as the two LO.QOO-KW. machines already decided upon, pointing 
out that in all probability long before the first instalment of 
the new plant is ready for work it will be necessary to order 
the 2UWKEKW. machine, and that it will therefore be much 
more economical to include it in the first portion of the work 
than to add it after the operations are in progress. The addi- 
tion of the 20,000-Kw. set will finish the first complete section 
of the new station, and it will obviate the necessity of having 
building and erection work going on in an engine room and 
boiler house under steam and at work. The additional amount 
now required for the turbo-alternator—supplementary to the 
568,600 already sanctioned by the Electricity Commissioners— 
will be. including auxiliary plant, £324,400, as recommended 
by Mr. Rider. making a total estimated expenditure for the 
first section complete, of £1,193.000. The committee points 
out in its report that the result will be to give 40,000 Kw. in- 
stalled capacity at a cost of 4.875 per KW., as against 20,000 
KW. installed capacity at a cost of about £37.50 per kw. Al- 
though it has not been able to obtain any statement of the 
requirements of the Derby and Notts. Power Co., a 
matter which engaged the attention of the Electricity Com- 
missioners at the recent inquiry, the committee calls attention 
to the fact that something will have to be done, either by the 
Corporation or by the Joint authority, for the East Midland 
district at an early date to meet the demands of the district 
outside Nottingham. In these circumstances the committee is 
strongly of opinion that the advice of Mr. Rider should be 
followed. and has recommended the Council to authorise it to 
include the new plant in the scheme for the erection of the 
new station and to. accept tenders for the same and proceed 
with the work in due course. This additional work will enable 
the committee either to give some outside supply (keeping St. 
Ann’s Well Road station at work if necessary) or to utilise the 
whole of the plant for the needs of Nottingham. 


rent for plant installed at the cost of the Authority. 
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It has been ascertained by the committee that, if the term 
for the repayment of the proposed loan is fixed at 20 years, the 
approximate annual charge for sinking funds and interest will 
be £32,039. The committee needs also more money for the 
extension of mains in different parts of the City, having ex. 
pended the whole of the capital sum of £20,000 sanctioned by 
the Council last year for underground work. With the £200) 
already expended, the committee has been enabled to lay 
extra-high-pressure mains to several large manufacturing 
works in the City of sufficient size to work in with the add 
tional supply from the new power station, and mains have also 
been provided for the first section of the Corporation's housing 
scheme. A sum of £30,000 is now required for a general ey- 
tension of mains and for transformers and switchgear in con. 
nection with the high-pressure mains already laid. The com- 
mittee proposes, therefore, to make application to the Commis- 
sioners for sanction for the further borrowing of £30,000, 


. LONDON ELECTRICITY SUPPLY. 


THE report of the Special Committee on London Electricity 
Supply, appointed by the London County Council, was pub- 
lished last week, as noted in our last issue, and discussed in 
a leading article. After summarising the provisions of the 
Electricity (Supply) Act, 1919, the report states that Mr. J. H. 
Rider, on behalf of the Council, is engaged with representa- 
tives of the supply authorities of Greater London in the pre- 
paration of proposals covering the technical side of the ques 
tion. With regard to the administrative and financial arrange- 
ments involved in the constitution of a Joint Electricity 
Authority, the Committee considers it essential that the clauses 
in the supplementary Hill dealing with finance, shall become 
law before the time arrives for the submission of any schemes 
to the Electricity Commissioners, but in view of the urgency 
of the matter, has proceeded with the preparation of a scheme. 

The provisional district outlined by the Commissioners has 
a total area of 1,660 sq. miles, a population of over 7,900,000, 
and a total assessable value of £68,663,477. The Committee 
anticipates very.great difliculty in producing an agreed scheme 
for so vast an area, having regard to the varied interests 
concerned and the complex requirements of supply. In the 
report the general heads of the scheme recommended by. the 
Committee are outlined; while it is hoped that a joint scheme 
wil be arrived at, in the alternative the Council will itself 
submit a complete scheme to the Commnissioners. 

The general lines of the Council's scheme are practically 
identical with the provisions of the 1919 Act, and, therefore. 
need not be detailed here. It is held that the immediate 
acquisition of the whole of the generation and transmission 
side of electricity supply in the area would handicap tbe 
authority, involving a very large capital outlay, and militating 
against efficiency. On the other hand, difficulties would arie 
from postponing the purchase of companies’ undertakings 
until the dates specified under the Electric’ Lighting Act of 
]558. The Committee therefore proposes that the Authority 
shall gradually replace plant in suitable existing stations 35 
it becomes worn out or obsolete, put down new plant in 
existing or new stations, and provide any necessary new 
transmission mains. The Authority will thus gradually be 
come the owner of the working plant m the generating st 
tions, and when this process is practically complete, the 
entire generation. side of the industry should be acquired. 
For the buildings and sites and mains, the terms of purchás 
proposed are the original cost, less appropriate depreciation. 
This complete transfer of ownership should be effected simul- 
taneously throughout the whole area. Any old plant still m 
working order should be purchased on the same terms as 
the other assets. To facilitate a settlement on these lines. 
it is suggested that an extension of time as regards the dis- 
tribution sfide of tbe enterprise may be granted to existing 
company undertakers. ö 

In order to avoid raising more funds than are absolntely 
necessary, it is proposed that the Joint Authority shall, as Ta! 
as possible, discharge its capital liabilities arising out o 
the purchase of undertakings by payment in electricity stock. 
reserving the bulk of the new money for the provision of new 
stations, extension of existing stations, and the replacement 
of obsolete plant. |] . 

The report recommends that the Council approve the basis 


of a scheme for submission to the Electricity Commissioners. 


providing for the development and extension of existing sta- 
tions, where this can be done economically ; the elimination & 
far as possible of uneconomical stations and plant; the SUP 
plementing of the supply by the erection of a large station 


or stations equipped with the most modern and economia 


plant available. The Joint Electricity Authority is to consist 
of not more than 30 representatives of the various interests 
concerned, and to control the existing undertakings 50 38 hs 
give effect to the scheme. The charges made by the Authority 
are to be such as to render the undertaking self-supportinm 
and to ensure that any saving effected by bulk supply de- 
rived from the Authority shall be passed on to the consumer: 
During the transition period the supply undertakers will pay 


The report was considered by the Finance Committe a 
2). which points out that during the period before the be 
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works are fully utilised the revenue may be insufficient to 


meet the loan charges in full, and that a guarantee by the 
Council of the stock of the London Joint Authority might 
therefore involve payments by the Council during the earlier 
years of the Authority’s operations; but it would be open 
to the Council to attach such conditions to any guarantee as 
might appear reasonable to safeguard its financial position. 
It is not absolutely certain that the undertaking will be self- 
supporting, and therefore there is au element of risk in the 
advance or guarantee of loans; but the risk would be small, 
and in any event the Council will be free when the time 
arrives to decide whether or not to come in as regards the 
rendering of financial assistance to the Authority. 
The report was adopted by the Council. 


ee 
CORRESPONDENCE. 


Lstters received by us after 5 P.M. ON TOESDAY cannot appear until 
the following week. Corr should forward their communi- 


I read the letter of Sussex in your issue of the 26th 
ult. with interest and surprise; the latter because I see.no 
reason why the E.P.E.A. and the E. S. O. A. should not join 
forces, and it appears inconceivable that anyone in the elec- 
trieal undertakings should have any misgivings on that score. 
Without the individual work of the members of the E. S. C. A. 
the E.P.E.A. would cease to exist to some extent, inasmuch : 
as if consumers of electric light or power were not 
obtained and " retained ’’ by the commercial side of each 
undertaking, no technical officers would be required to 
generate the juice.“ S 

As it is the hope of reward that sweetens labour, I.do hope 
the two associations will combine and go forward to uplift the 
members, who have hitherto borne the heat and burden of 
the day, insufficiently paid, and looked upon as necessary evils. 


Outdoor Representative. 


December 6th, 1920. 


Your correspondent ''Sussex " very lightly touches the 


point when he speaks of the dissatisfaction of the clerical 
and commercial staffs of our industry. When the award of . 
May 12th, 1920, was agreed to by the National Joint Board ' 


cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


A Curious Phenomenon. 


As one of the regular readera of your paper, I am wondering 
if any of them can explain the following (to my mind) unusual 
occurrence which has recently been brought under my notice. 

In a room containing one magneto and two battery-ringing 
telephone instruments (the latter side by side, and the former 
some 15 ft. distance away from them) there are gas burners 
fitted with incandescent gas mantles. It has been noticed 
that when any of these telephone bells ring, during the time 
they are actually ringing, the pressure of gus is very much 
stronger than when the bells are silent. The pressure of 
gas, however, remains constant when the station in question 
rings another station on either of the instruments previously 
described. In fairness, it ought to be stated that one of the 
two battery-ringing telephone instruments is fitted with a 
special key which, when operated, connects the lines to 
earth. "This earth is, I believe, provided by a wire attached 
io one of the gas pipes in question. 

I have never come across a similar case before, and shall, 
therefore, be glad of any information which can be furnished 
upon the subject. 


Ashby-de-la-Zouch. 
December 4th, 1920. 


J. Knowles Hassall. 


The Position of the E.S.C.A. 


Your correspondent ‘‘ Sussex does well to draw attention 
to the position of the clerical staff of the industry, and as one 
of the long-suffering scribes [ can endorse his remarks from 
bitter experience. 

In days not very long distant some were enjoying“ 
bonuses of varying degrees— generally infinitesimul—and whilst 
by sheer weight of force the employers had to meet the 
increased cost of living as it affected the outside staff, yet 
the worker of respectable appearance wus deemed able to 
exist on thin air and a very nominal addition to his salary. 
Even to-day meu are puid 55s. a week in some areas as a 
" living " wage. It is assuined that it is impossible for their 
employers adequately to describe a dying subsistence. 

o return to our position of to-day, the National Joint 
Board and the various subsidiary committees dealing with the 
whole question of wages were set up. and we, as a body of 
workers, were invited to elect representatives to the different 
bodies. is accomplished, recommendations of the Joint 
Board were issued in May of this year. Whilst the recom- 
mendations were less in amount (considerably) than we de- 
sired, we were content to honour the recommendations so far 
as the employés' side of the contract was concerned. It is 
only necessary to add that we, having submitted our case 
to a Joint Board, waited with unfailing patience, and giving 
the best of our services (as though we were being adequately 
remunerated and never knew the meaning of the word 

want"), whilst the negotiations were in progress, at the 
end of another six months we are still waiting for the Joint 
Board to insist that its recommendations be carried out from 
the employers' side of the contract. 

Can any of your readers imagine the howl of execration 
which would have rent the heavens had the employés thrown 
over these recommendations, and caused the maximum 
amount of inconvenience in flouting the Joint Board by 
amalgamating with other hranches of the industry to enforce 
demands much more unreasonable than those which employers 
In some parts of the country still refuse to pay? 

appily some of our colleagues have had the benefit of the 
award being paid immediately after the Joint Board’s recom- 
mendations were known. Others, unfortunately, find at the 


PD their employers hang great stress on the month in 


Which these recommendations were made, i.e., May.“ The 
time. however. is rapidly approaching when this will read 
shall ” or '' have” 


December Ath, 19920, Optimist. 


(composed of employers and employés) it was naturally 
thought that it would be honoured. Instead of this the em- 
ployers of the London companies repudiated their represen- 
tatives and refused to recognise the Board or its findings. 
This was no act of Englishmen. Nationally we are supposed 
to possess sporting proclivities. The award is not now a 
claim; it has passed beyond that stage. It is an agreement 
which the employers have failed to carry out. 

The staffs in the provinces are in a very similar position to 
those in London. We are not only dissatisfied, but extremely 


‘disgusted, and embittered, and I hope no stone will be left 


unturned to force the employers to act the part of honour- 
able Englishmen. 

It is quite time that our Associations brought pressure to 
bear upon Parliament to give to the Joint Boards the com- 
pulsory powers of a Court. | 

If employers are allowed to flout their agreements in this 
es a manner, then the support of Ministries becomes a 
arce. 

I echo the suggestions of Sussex that combined action 
should be taken by the E.P.E.A. and the E.S.O.A., as con- 
stituents of the Joint Board, for the interests of both are 
identical. 

We are fighting to uphold principles of equity and justice 
which have been universally approved, and which have found 
so far their best expression through '' Whitleyism,“ and there 
should be no question of compromise. 


London. 
London. aT cis 


November 30th, 1920. 


Your correspondent '' Sussex " is to be congratulated upon 
his lucid statement of the position of the E.S.C.A. in this 
matter, and [ write to support his suggestion that concerted 
or joint action be taken with the E. P. E. A. Sussex” may 
well sav that he is mystified as to why this action has not 
been taken—in face of the constitution of the National Joint 
Board, it would appear to be the only course possible. 

Apart altogether from the question of honouring agreements, 
the demands made by the two associations cannot be con- 
sidered anything but moderate measured hy the standard of 
any other industrv in the kingdom, and I feel sure that all 
members of the E.S.C.A. are with me when I say that it is 
our dutv to stand in with the E.P.E.A. at this crisis, and to 
fight with them for the existence of the National Joint Board 
and the fulfilment of its agreements. 

The amazing part of the whole business is the attitude of 
the employers to the National Joint Board. as compared with 
their attitude to the National Joint Council. The agreements 
made with the latter are promptly and faithfully honoured. 
although they are for the most part well in advance of anv- 
thing asked for bv the former. Now. bv what process of 
reasoning does an employer feel called upon to honour an 
agreement made with the men who joint up his mains and 
control his switchhoards. and yet break those made with the 
men who distribute his load and prepare his balance sheets? 

The members of the E.P.E.A. and E. S. C. A. are moderate 
men, but thev should leave no stone unturned to obtain the 
elemental Justice they are seeking at the present moment. 


December Ist, 1090, Essex. 


— — — a 2 


Power Factor. 


In publishing my letter of the 20th ult. an error was made. 
The words “as the current in the neutral is 2 X current in 
outers should read " / 9 x current in outers.” 
l : : E. W. e 
Hemel Hempstead. ener i 
December 46h, 1920. 
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I wish to thank Mr. E. W. Dorey for his criticism in last 
week's ELECTRICAL Review of my article of the previous week. 

However, he accuses me of having made a slip when con- 
sidering two-phase power measurement with regard to a two- 
phase, three-wire system. 

Mr. Dorey tells us that the current in the neutral wire 
of a two-phase, three-wire system is 2 X current in outers,” 
whereas the current in the common wire is actually—when 
the load is balanced—1.414 times the current in the outers. 
Mr. Dorey might have meant 2, or the printer might have 
made the slip. I will therefore give Mr. Dorey the benefit of 
the doubt. 

Still, may I point out to Mr. Dorey that the current in the 
neutral wire is not the current of one phase, but is the 


vectorial sum of the current in both phases, so that the cur- 


rent of each phase is the current in the outer wire of that 
phase. This makes my statement quite correct as it is written 
in the Review. Also, does Mr. Dorey think that I think that 
the difference between 1.414 times the current and 1 time 
the current will give an approximate indication? My method 
of finding the power factor of the two-phase supply—three- 
wire or four-wire—is not approximate as Mr. Dorey thinks, 
but is accurate to three or four per cent., which is accurate 
enough for practically all power-factor measurement. Al- 
though I used the word wattmeter '" throughout my article, 
there is no reason why an integrating kilowatt-hour meter 
should not be used, for as a matter of fact this is the type of 
instrument I nearly always use, as there are usually more of 
these instruments available than indicating wattmeters, the 
meter disk being timed for about a minute. Mr. Dorey goes 
on to tell us the method of finding power factor which he 
uses, although I fail to see how—if the load is varying to any 
considerable extent—he obtains the average current." He 
may obtain the average power over the period considered (15 
minutes), but it is impossible to obtain—with an ordinary 
ammeter—the average current with the same degree of 
accuracy. His method is very approximate, and will be even 
more so when dealing with polyphase unbalanced loads. 

Also may I point out that Mr. Dorey obtains Kw. by multi- 
plying 10 units by 4. He should really obtain 40 units, or 
40 Kw. hours. Of course if a suitable voltage. from another 
source, than that from which the current of the circuit is 
taken is not available, my method of finding the power factor 
of the system is of no use, and we come back to the ordinary 
voltmeter, ammeter, and wattmeter method, which is more 
or less the one used by Mr. Dorey, only he uses an integrating 
KW.-hour meter instead of the indicating wattmeter. 

D. Sclar. 


Cowdenbeath. 
December 6th, 1920. 


The I.E.E. Subscriptions. 


Having had the opportunity of attending the extraordinary 
meeting of the I. E. E. on Thursday evening last, I should 
like, as a provincial member of twelve years’ standing, to be 
allowed to make one or two comments in support of the 
principles of fair play at such meetings. 

It was, of course, quite obvious that the Council had care- 
fully prepared an excellent case for the defence, so that anv 
opposition encountered would have had to be extremely well 
organised in order to attain success. 

The president having announced st the conclusion of his 
speech for the defence that he hoped no comparisons would 
be made between the I.E.E. and the other two sister Institu- 
tions, it was certainly unfortunate that towards the close 
of the meeting the hon. treasurer should have had a lantern 
slide thrown on the screen, making financial and numerical 
comparisons hetween the I.E.E. and the I.Mech.E. in order 
to show the former Institution to advantage! 

As a provincial member who has been connected at various 
times with the three most important territoria! centres, I 
must confess: that I was more than ever convinced of the 
lack of professional stntus that still exists in the Institution 
as a corporate body, despite the Council's contention ever 
since 1919. that the I.E.E. possesses an undoubtedly high 
status in the engineering profession. 

It was most regrettable to hear one member howl out: 
“Co back to West Ham " whilst Mr. Purse was pressing 
his case against the Council's resolution, and another mem- 
ber’s. ‘‘ Hear, hear." at a later stage of the proceedings, was 
so obtrusive that the president (as a gentleman) was com- 
pelled to stop his speech to query the offending member's 
exclamation ! 

Whilst holding no briefs for Mr. Purse or his supporters, 
I feel that their criticisms were entitled to at least gentle- 
manlv consideration from the meeting, which was being ably 
presided over bv Mr. Atkinson, without the impromptu assist- 
ance of the body of members. "m 

Finally. it seems evident that there is still an appreciable 
amount of dissatisfaction existent amongst the membership. 
and although these frank criticisms of the administration of 
the Institution are renlly a healthy sign for ita future welfare. 
it is to be sincerely hoped that the present Council will give 
serious consideration to a great many of the points raised at 


last Thursday's meeting. 
A.M.I.Mech. E. 


London. 
December 4th, 19%. 


Doubtless the special meeting held on Thursday evening 
with regard to the proposed increase in subscriptions will re- 
ceive your usual attention, but I would like to emphasise two 
points which definitely emerge from the discussion :— 

1. That the Council held out very little hope of any cut. 
ting-down of the present rate of expenditure. 

2. That the Council do not propose to entertain the sug. 
gestion of distributing any increase in cost equally or pro- 
portionately amongst all members, or to maintain the present 
differentiation in subscriptions or to increase the entrance 
fees, or to ask the life members to pay their share of the 
increased costs. à 

As it was shown tbat the journal alone will cost approxi- 
mately £1 per member for the coming vear, and the Student's 
subscription is to be kept at £1 IS. per annum, the inequality 
of the proposals is obvious. 

As I still hold that an injustice will be done if the original 
proposals are carried, I must vote against them at the con- 
firmatory meeting to be held on the 17th, and am willing to 
again receive any proxies from members holding similar 
views, but I must point out that a far greater number must 
be returned if any protest is to be effective. 


Fredk. W. Purse, 
Engineer and Manager. 
West Ham Electricity Supply. 
December 4th, 1920. 


I should like to make the following comments on the pro- 
ceedings at the special meeting of the Institution of Electrical 
Engineers on Thursday last. After the remarks of Mr. J. E. 
Kingsbury and the consent of Mr. W. R. Cooper to withdraw 
his amendment, it would have been a gracious act on the 
part of Mr. F. W. Purse had he respected the wish of the 
meeting, and allowed the resolution of the Council to be 
unanimously passed. 

Mr. Purse has worked hard in this matter, and great credit 
is due to him, because many engineers who are members 
of the Institution take little or no interest in its affairs, 
but he would have gone up immensely in the estimation of 
the meeting had he consented to withdraw his amendment, 
or, alternatively, asked permission to leave the meeting with 
his fellow ‘‘ conspirators.” Those present were greatly an- 
noyed by his unnecessary obstinacy. l 

The patriotic note struck by the President when be said: 
Is the great work of the Institution to go on? " should 
be made to ring true throughout the industry. There are 
small matters of difference arising out of the discussion at 
the meeting, but members generally may have confidence in 
the Council to satisfactorily adjust these to all concerned. 

W. E. Warrilow, 

London. Associate Member. 

December 6th, 1920. 


Shop Displays. 


The letter signed Retailer“ and headed Shop Dis 
plays in your last issue refers to a matter which surely 
demands the serious attention of the manufacturers and dis 
tributors, as the electrical contractor has been suffering too 


long under the handicaps complained of. 

A short while ago members of the E.C.A. were asked to 
consider signing an agreement to purchase goods from certain 
firms in return for their guaranteeing to give 8 small pre- 
ferential discount to contractors signing the same, and the 
E.C.A. was good enough to publish our letter in the last issue 
of the Electrical Contractor; we venture to hope that the 
EuEcTRICAL REviEW will be good enough to similarly publish 
our letter, as under, in the hope that it may assist to the 
same ends as Retailer has in mind, i.e., to obtain similar 
treatment for the contractor as is meted out to the retailer 
in other trades. | 

COPY. 
The Electrical Contractors’ Association. 
Dear Sirs, 

In reply to yours of the 28th ult. with enclosure, we feel that if such 00 
arrangement as the one suggested is necessary in order to ensure ds 
terms " to the genuine trade (i. e., those that buy to sell again) to the d 
sion of all others, then it is quite time that contractors woke up and ejus 
to purchase from manufacturers and wholesale firms found «yplving ed b 
A certified black list of such firms, kept up to date, mbi": be supplied. : 
the E.C.A. to all members, who should undertake to cease business relation 
ship with offenders. ing to 

We may be in error, but we have never heard of any other trade having : 
bind itself to buy from a ‘few " manufacturers in order to obtain som 
measure of protection against direct selling to '' users.“ ical 

Take the motor-car business—a later one than our own. Can an sa 
contractor buy motor-car accessories, or even a car lighting dynamo, eiie 
the manufacturers or wholesale house at trade terms? Not unless he f » 
that he runs a special department for motor-car work and sales, and s 
case the “ user is not supplied at trade terms. Yet, in our own in fairs! 
the users are energetically canvassed! What a disgraceful condition ora 1 

We have nothing whatever to say against the individual firms you m id 
tion in your communication; on the contrary, we doubt if one of them Piet 
knowingly or willingly pass by the contractor, but even they cannot close 
eves to the position as it stands to-day. 

Under the circumstances, therefore, 
ment.” Po d the 

May we ask you to publish this communication in the next issue 
ELECTRICAL Contracror, and to invite correspondence on this subject? 


Yours faithfully, 


we are not In favour of the % Agree- 


T. ROBINSON, Croydoa. 


Croydon. J. & T. Robinson. , 


December 6th, 1920, 
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In the current issue of the ELECTRICAL Review I was in- 
terested in "' Retailer’s’’ letter and the Editors’ foot-note. 
One wonders at the futility of complaining if precisely the 
same action was taken 19 years ago through your columns, 
when even now retailers are daily subject to the annoying 
practice stated. | l 

I certainly agree that bona fide retailers of electrical goods 
should have some protection. One would naturally look to 
the wholesalers, who are dependent on the retailer for the 
bulk of their business, to adopt a more businesslike principle 
which would naturally offer more encouragement to the 
retailer. 

I could quote numerous cases where electrical plant, fittings, 
lamps, &c., have been supplied direct from manufacturers and 
wholesalers to so-called trade users on the saine terms 
as my own company, who tre bona fide retailers. I know a 
man who was until recently connected with the pottery 
industry, who opened a shop for the sale of games, sports, &c., 
and as an extra has taken up the sale of various electrical 
goods, which have been supplied at trade terms. The man 
made applieation to us for the supply of electric lamps at 
trade terms °; needless to say he was not supplied by us, 
but it would be interesting to know who did supply him. 


Anotherofem. 
December 6th, 1920. 


I was very interested in the letter of Retailer in your 
current issue, and am somewhat at a loss to understand his 
real position. Ihe tone of his letter leads me to think he 
Is a small wiring contractor who is scarcely strong enough 
to take his own part against unfair competition, and yet 
has not joined the one body " which is capable of, to a 
great extent, guarding his legitimate interests, viz., the Elec- 
trical Contractors’ Association. 

II Retailer is not a member of the E.C.A., then let 
him please take a little good advice and join without delay; 
but should it be that he is a member and not in touch with 
what is being done in the country in connection with some 
of the points raised, I shall be pleased to enlighten him, 
through his branch secretary. (My name aud address is in 
the editors' hands.) 

Retailer talks of a London meeting to prepare a way 
for an organisation which would spread to the provinces, but 
I would respectfully remind him that an organisation has 
already been formed in the provinces, and with this, as with 
many matters political, what the North says and does to- 
day " London wil say and do to-morrow.’ 

The organisation to which I refer is a combination of whole- 
salers and contractors (that is strange, isn't it Retailer?) 
to scrutinise all applications for trade terms, and, unless such 
applicants can prove to the utmost satisfaction of the com- 
mittee appointed that they are carrying on a genuine elec- 
trical contractor's business, having stocked premises, business 
stationery, &c., then no trade discount is given by the whole- 
salers. In other words, a man or firm cannot get trade terms 
unless his name appears in the "approved "" list. 

This cuts out the class of "'electrical contractors " men- 
tioned by Retailer," men who work for firms and public 
bodies in the daytinie and try to carry on contracting work 
in the evenings, and a host of other small but injurious fry, 
and wil go a long way to eliminate dangerous and unfair 
competition for the contractor, give more confidence. to the 
factor and wholesaler when letting his goods leave his stores, 
and create a better spirit between the two branches of the 
trade concerned, which is bound to result in more business 
for the local factor, prices and quality being equal, and make 
the business relationship between the two bodies run a 
smoother course. 

Regarding the sale of lamps to users by hawkers, who, 
apparently, do nothing else, this is one of the very worst 
features in the electrical trade to-day, and the one that will 
be the most dificult to stop, but the time will come. 

We, the Electrical Contractors’ Association, are a very 
powerful organisation to-day, and daily increasing in strength, 
and much has been and is being done by working agreements 
with the other bodies in the electrical trade to “lift” the 
trade up and keep it up, and purge it of a lot of those methods 
which have in the past been detrimental to the best interests 
of the trade in general. 


Provinces. 
December 6th, 1920. 


. A Suggestion for Instrument Makers. 


I have often wondered why makers of recording instru- 
ments, time switches, or any instruments employing clock- 
work for driving gear do not produce models fitted with a 
regulation dial and hands. so that the apparatus may be 
used as an ordinary clock in addition to the fulfilment of its 
ordinary function. For instance, a recording voltmeter eom- 
bined with a clock would be verv useful in a generating or 
sub-station, while at important points time switches com- 
bined with clocks fitted on lamp-posts would be a considerable 
public convenience. 


Such an addition would not make a very serious increase in 
the cost of production—certainly much less than the com- 
bined cost of a clock plus one of the instruments mentioned 


above. 
Wm. J. U. Sowter, 
Electricity Works, Bray. Engineer and Manager. 


November 30th, 1920. 


The Crisis in Electricity Supply. 


The letter from Electricity Undertaking in your 
Notes columns this week induces me to raise a point which 
has, I think, not vet been mentioned publicly. 

Your correspondent says that the associations of municipa) 
and company undertakings were never authorised to negotiate 
4 schedule of salaries. According to the reports of the 
I.M.E.A. Conference at Ilkley in June last, a resolution was 
unanimously adopted that all constituent members should 
ve N to abide by the awards of the National Joint 

oard. 

Why did not the representatives of the objecting under- 
tukings raise the question of lack of authority at this time? 
Surely the business meeting of the I. M. E. A. was the proper 
place to inform those gentlemen who gave a great deal of 
their time to arrive at a settlement that they had no authority 
to do any such thing. 

An answer to this question would interest many people. 
including the ratepayers at whose expense the engineers and 
committeemen went to Ilkley. 


Query. 
December 4th, 1920. 


Whilst there is much to be said for the decision of the 
Council of the E.P.E.A. to withdraw members from under- 
takings that have paid the schedule salaries as well as from 
those that have not, there is also, aa you point out in your 


current issue, something to be said on the other side, and I 


should like to suggest, if it is not too late, that the object 
of the Council in adopting this course, namely. ensuring the 
active influence of the paving undertakings on the non-paying 
ones, might be secured by the Council leaving these men at 
work provided each undertaking gave some genuine promise 
and assurance of its active support of the cause of the E.P.E.A. 

I am, of course, fully aware that the Council has had 
promises before, some of which have been dishonourably 
broken, but the people T now refer to are those who have 
already proved their honour. 

Pollux. 


Port Talbot. 
December 5th, 1990, 


As a junior engineer [ should like to reply to the last 
sentence of © Electricity Undertaking's " letter regarding the 
training and qualifications of some juniors. 

Evidently '' Electricity Undertaking ” is one of those per- 
sons who expect men to spend half their lives, and fabulous 
sums, in training for positions at salaries which self-respect- 
ing dustmen would not accept. 

In this district (where T write) T should be ashamed to let 
any labourer know just what my salary is, for I should be 
deemed every kind of an idiot for working the hours I do 
for such a paltry sum. l 

Even a junior can, quite reasonably, expect to live, and live 
decently, and. in my opinion, the nutritive qualities of fresh 
air are strictly limited. 

Another point in vour correspondent's letter relates to the 
* self-constituted (so-called) National Joint Board.” 

This N.J.B. is an entirely disinterested body. recognised by 
the Ministry of Labour, apnointed for the sole purpose of 
revising the salaries of technical staffs and awarding a reason- 
able increase, due to the cost of living. The reasonableness 
of the award did not denend on the number of undertakings 
represented or the number of units sold; it was decided bv 
disinterested parties on the purchasing power of the £. I ask 
vou, Mr. Editor, how can E.P.E.A.-ites treat with '' the other 
side " when we have such men to deal with who. after their 
representatives have accepted the findings of the N.J.B., 
calmly sav, There is no question of dishonouring an agree- 
ment. as no agreement has heen made? 

T micht add that I stand to get nothing out of the sche- 
dule: there are others. Tt is so easv to throw stones from the 
mountain top to the detriment of the climbers. 


i Junior. 
December 6th, 1920. 


Electric Vision. 


In the course of mv recent presidential address to the 
Institution of Electrical Engineers, I referred to the question 
of electric vision, and indicated hrieflv the methods by which 
T think success might be obtained at the present time. 

Mx friend. Mr. Campbell-Swinton, has called my attention 
to an address delivered bv him in 1911 to the Roentgen 
Societv, dealing also with the subject of electric vision, and 
nronosing methods of working substantially identical with 
that suggested in mv address. T am glad to find in a con- 
versation I recently had with Mr. Swinton that he agrees 
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with me that the development of wireless transmission and 
the valve amplifier carries the proposal a long way towards 
. practicability. 
I desire, however, to call attention as early as possible to 
Mr. Swinton's work in this direction: 
| L. B. Atkinson. 


London. 
December Gth, 1920. 


An Engineers’ Club for London. 


I have read with much pleasure the letter in your current 
issue from M. I. E. E.,“ and am delighted to hear that it has 
your cordial support. It will certainly have mine in both a 
personal and an editorial sense, and I may add that as secre- 
tary of the Kelvin Masonic Lodge, which is so intimately asso- 
ciated with the engineering profession and industry, I have 
frequently been chaffed by provincial visitors on the lack of 
- guch a club in the Metropolis. It would, I am certain, meet 


with hearty good wishes and real support from a very large. 


number of engineers, electrical, mechanical, consulting and 


commercial. 
Sidney Rentell, A.M.I.E.E. 
London. Editor, Electricity. 


December 6th, 1920. 


{Other communications have been received on the same 
lines, and the prospects for the movement seem distinctly 
favourable. We await further postcard '' votes. —Eps. ELEC. 
Rev.] 

A Drying Cupboard. 

Your correspondent ‘‘ Puzzled’’ appears to have made the 
usual error in home-made drying apparatus, i.e., the propor- 
tion of heated air to the area of the cupboard and also the 
temperature to which the air is heated. 

We enclose a leaflet describing a drying machine which is 
used for drying various classes of material; the fan, which 
is the only moving part, maintains a suction equal to from 
8 in. to 5 in. water gauge, but the outstanding feature of 
Rs machine is that each chamber is at a different tempera- 

re. 

Your correspondent might surmise that such a current of 
air would disarrange his films, but we would mention that 
this machine successfully dries silk in the hank suspended 
on poles, and when this material contains 60 per cent. of 
moisture will dry it in approximately 40 minutes. 


Manchester. Tomlinson- Haas, Ltd. 
December 6th, 1920. 


'* Puzzled '" has a problem which he has tackled electrically, 
where really it should have been done in quite a different 
manner. 

The wholesale drving of films is not easy; in the first 
place, the draught must not be sufficient to waft the films, 
as, if two happen to touch, they can never be separated with- 


out damage to either or both. Secondly, the admission of 
air just above the floor level is bad, as dust will be raised 
from the floor and deposited upon the wet films. The fire 
risk is also considerable, and the heating should be carried 
out away from the film cupboard. 

This problem was successfully solved by the writer some 
years ago by the following means :— 
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The films are held by ''bull-dog clips on hooks fitted 
into the ceiling, and a second similar clip, heavily weighted, 
or attached to the floor by means of a light helical spring, 
holds the films taut and incapable of movement by the air 
currents. 

Air in large quantities at low velocity is drawn over a 
battery of steam-heated tubes in a. sheet-iron casing and 
distributed through a taper duct under the floor, with 
numerous inlets controlled by dampers. A similar duct on 
the roof of the cupboard allows of the reversing of the air, 
and a vertical outlet, from top to bottom, will carry away 
the moisture-laden air. 

This method of working will bring the hottest and driest 
air in contact with the bottom of the film first, which natur- 
ally remains moist by drainage. : 

After about 30 minutes of this treatment the dampers should 
be reversed, allowing the air to enter at the top and leave 
at the bottom. By this means '' Puzzled " may reasonably 
expect to complete the drying in about 45 minutes. 

The use of calcium chloride screens would assist, but they 
are very '' messy," and should only be resorted to as a last 


expedient. | 
Nottingham. E. G. Phillips. 


December 6th, 1990. 


[Other letters, received too late, are held over to next week. 
—Eps. ELEC. Rev.] 


BUSINESS NOTES. 


Christmas Holidays.—We shall be glad if our contri- 
butors and advertisers will take note that the issue of the ELEC- 
TRICAL REVIEW for Friday, December 24th. will be published on 
Thursday, December 23rd. Our Advertisement Department 
announces that new copy and alterations to existing displayed 
advertisements should be reoeived not later than Thursday morning 
next, December 16th. Official notices and small prepaid advertise- 
ments can be received up to 5 pm. on Tuesday, December 21st. 

For the issue of Friday, December 31st, new advertising copy 
and alterations to existing displayed advertisements should 
reach this office by Wednesday morning, December 22nd. 


Bankruptcy Proceedings.—J. Harrison (Harrison and 
Son). electrical engineer. 93, Princes Street, London Road, 
Soutbhend-on-Ses.— The public examination was held on December 
lst at the Shire Hall, Chelmsford. The statement of affairs 
showed liabilities expected to rank for dividend amounting to 
£666, against assets nil. The debtor stated that he received two 
grants of £25 each from the Civil Liabilities Commission, and was 
fairly successful. Later, however, the business suffered owing to 
strikes in the building trade at Southend and a rise in the cost of 
electrical appliances. He lost something like £500 through paying 
wages to his workmen. when he mizht have discharged them on 
account of slackness of work during the strikes. A bill of sale had 
been given, and since that time he had obtained goods to the value 
of £287, in the hope that the business would improve. The 
examination was adjourned. 

JAMES CRUICKSHANK THOMSON, electrician, late electrical engi- 
neer and contractor, 34. Clerkson Street, late Station Street, 
Mansfield, Notts. — The public examination of this debtor was held 
on December 2nd at the County Court House, St. Peter's Gate, 
Nottingham. The statement of affairs disclosed liabilities amount- 
ing to £156, against assets of £116. Debtor attributed his position 
to want of capital, ill-health, and bad trade. He commenced 
kusinegs on his own account in December. 1918, with a capital of 
#200, with which he purchased stock. He found great difficulty 


in obtaining materials, and subsequently his health broke down 
He stated that he had kept a cash book for the first nine months 
but d.d not continue it afterwards. The examination was closed. 
J. W. LAYTON, electrician, Nobles Bank, Hendon, Sunderland.— 
Receiving order made December 1st on debtor's own petition. 
G E. A. BONNER, electrical agent, 105, Fox Lane, Palmer's Green, 
N. — Discharge suspended for six months, from October 22nd, 1920. 


Company L'quidations.—T. ExERY's AUToMaTIC POWER 
GENERATING Morors LTD.—Winding up voluntarily. Liquidator, 
Mr. C. Pillow, 392, Strand. W.O. Meeting of creditors, December 
Istb. Particulars of claims to be sent to the liquidator by 
December 16th. 

RENSHAW GENERATOR Co, LTD.—Winding up voluntarily. 
Liquidator, Mr. W. L. Waite. 21. Coleman Street, E.C. Meeting of 
creditors, December 15th. Particulars of claims must. be sent to 
the liquidator by January 7th, 1921. 

WALTER Scott (Rock Ferry), Ltp.—Meeting is called for 
January 8th, at 19, Castle Street, Liverpool. to hear an account of 
the winding up from the liquidator. Mr. F. Richardson. 

BRITISH EvER-READY Co. LTD.—(Voluntary liquidation for 
reconstruction purposes). Meeting is called for January 6th. 1921, 
at Hercules Place, Holloway. N.. to hear an account of the winding 
up from the liquidator, Mr. W. T. Walker. 

BUTLER & WILSON, LTD., dealers in electrical applianoes, &o., 
18-20. Hampstead Koad, Euston Road, N.W.—A meeting of the 
creditors of the above was held on December 3rd, at Winchester 
House, Old Broad Street, EC. The chair was occupied by Mr. C. 
Sunderland, accountant, of 15, Eastcheap, E.C., who had been 
appointed to act as the liquidator in the voluntary liquidation of 
the company. The statement of affairs showed liabilities of 
£21819, while the net assets were eet down at £12,640, or a 
deficiency of £9,179. In addition to the liabilities mentioned, 
there were olaims for Excess Profits Duty amounting to £929, 
which were not expected to rank. There were also olaims in 
respect of breaches of contract amounting to £23,000. The com- 
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pany was registered in May, 1914. with a nominal capital of £500. 
In January of the present year, the cap'tal was increased to 
£25,000, of which 4 16710 had been iesued. The company 
originally traded at Bradford, but with the expansion of the 
business, the chief offices were moved to London, and branches were 
established at Bradford, Glasgow, Manchester, Luton, and 
Cheltenham. The Glasgow and Luton branches were finally closed 
down, while the Cheltenham business was sold just before the 
liquidation took place. The Bradford and Manchester establish- 
ments were being cloeed down at the date of the liquidation, and 
the stocks had since been removed to London. In 1915 the com- 
pany made a profit of £95, but during the following two years 
there were small losses. In 1918 there was a profit of £1,200, and 
in the sucoeeding 12 months a profit of £1,525. Accounts for the 
year to May, 19:0, had not been prepared, but it was believed that 
since 1919 there had been a loss of about £6,000. The present position 
was thought to be due to unproductive expansion, and excessive 
overhead expenses. The company appeared to have over-reached 
itself, and entered into contracts which resulted in a heavy loss. 
The directors, who appeared in the statement of affairs as cash 
creditors for £3,500, had. withdrawn their claims. Proposals had 
already been received for the sale of the assets. A resoiution was 
passed confirming the voluntary liquidation of the company, and an 
informal committee of the principal creditors was also appointed. 


Dissolutions of Partuership.—SurcLirFFE& & WILLIAMS, 
electrical engineers and contractors, 6, Wood Street, Cedar Street, 
Liverpool.—Mr, C. Sutcliffe and Mr. N. Williams have dissolved 
partnership. 

MANCHESTER PRIVATE TELEPHONE AND ELECTBIO LIGHTING 
CO, 25, Cooper Street, Mancheater.—Messrs. A. Bonnan and B. T. 
Chonchol have dissolved partnership. Mr. A. Bonnan will attend 
to de^ta and continue the business. 

Potts & FAWKES, civil and electrical engineers, 42, Baltic 
Chambers, Qaayside, Newoastle-on-Tyne.—Mr. N. Fawkes and Mr. 
8. J. Potts have dissolved partnership. Mr. N. Fawkes will attend 
to debts and continue the business. 


Trade Announcements.—THE GENERAL ELECTRIC Co, 
LTD., in view of the forthcoming removal of its stockrooms to its 
new premises in Kingsway, haa issued instructions for the con- 
signment of goods, which, if sent by rail, must not be forwarded 
to the city warehouses after December 17th ; after Christmas 
they must be addressed to Magnet House, Kingaway, W.C. For 
goods forwarded by road, other instructions are given. After 
January 3rd all goods usually delivered to the city warehouses must 
be sent to Magnet House, but all correspondence invoices, &c., 
must be addressed to 67, Queen Victoria Street, as usual. Goods for 
the Union Street warehouses are not affected by the inatructions. 

THE MIRRLEES WATSON Co., LTD., has transferred the London 
office to Mirrlees House, 7, Grosvenor Gardens. S W. 1. Telegrams: 
Mirrleee, Sowest, London. Telephone: Victoria 9123. 

THE IMPERIAL ELECTRICAL WORKS, 7-12, Imperial Mews, St. 
Martins Avenue, East Ham, state that their telephone number is 
Kast Ham 101. 

Messrs. S. G. LEACH & Co., inform us that they are the sole 
selling representatives for Great Britain for cab“ es and wires manu- 
factured by the Holland Cable Co., Amsterdam, Holland. 

THE NATIONAL ENGINEERING SUPPLY Co., electrical and 
mechanical engineers, 1, West Bute Street. Cardiff, have moved 
their Cardiff stores to 139, Bute Street. The offices will still be 
situated at 1. West Bute Street. 

Mr. J. Russ has opened premises at 30, Maiden Lane, Covent 
Garden, London, W.C. 2, to trade in electrical supplies of every 
description. Manufacturers are invited to forward catalogues and 
best cash terms for their specialities. 

THE ENTERPRISE MANUFACTUBING Co., LTD., of Gun Street Elec- 
trical Works, Bishopsgate, owing to considerably increased busineas 
on the North-East Coast, has appointed Meesrs. T. H. Raines & Co., 
of 10, Neville Street, Newcastle-upon-Tyne, to look after its interests 
in that territory. 


Catalogues and Lists.— L. G. Hawkins & Co, 
116, Charing Cross Road, W.C. 2.—Pamphlet No. 443, a folder 
illustrated in colour relating to “ Universal" electric toasters and 
other domestic appliance:. 

MAROONIS WIRELESS TELEGRAPH Co, LTD., Marooni House, 
Strand, W.C. 2. — A series of leaflets dealing with wireless 
apparatus:—L 11(/4, j-Kw. wireless telephone and telegraph 
cabinet; L 131/2 and L 132/2, Type 55" amplifier, description 
and instructions; L 1141/2, Marconi standard wavemet ers; and 
L 155, Typs 89" double-rote magnifler. All photographically 
illustrated. 

THE CONSOLIDATED PNEUMATIC Too. Co., LTD, Egyptian 
House, Piccadilly, W.1.—A foldar illustrating and desoribing a 
new and simp e bose coupling. 

HAMILTON’s, LTD., Coventry.—Two leaflets dealing with stands 
at exhib tions, in which direction the firm are specialists. One 
bears an illustration of a stand erected by Hamilton's, with copies 
of testimontals from clients. 

PETTERS, LIMITED, 117-123, Great Portland Street, W. 1.—Two 
Jeaflets and two folders illustrating and describing ''Vickers- 
Petter ani Petter Junior oil engines and Petter-Light " 
electric lighting sets. 

THE WARDLE ENGINEERING Co, LTD., Elsinore Road, Old 
Trafford, Man zhester.— Booklet No. 7, "Good Lighting.“ An 
interesting little magazine containing a number of ussfu' notes on 
lighting, &o 

W. T. HENLEV'Ss TELEGRAPH Works Co. LID., Blomfield 
Street, E C. 2.—Leaflet U. 110, illustrating and dessribing the 
" Dickinson patent cover for underground joint boxes. 


THE Overseas ENGINEERING Co, LTD., 163-165, Great Port- 
land Street, W. 1. — List 15, illustrating and describing the 
"Overseas" small electric lighting and power sets; and List 31, 
an illustrated and priced leaflet of "Oveiseaa-National" pumps, 
with copiou; notes of great utility. 


loquiries.— Makers of Wallis-Jones, Corse & Roseburn, 
or apy other good form of automatic earth leakage cut-outs for 
D.C. power circuits, are required. 

Makers of an H.O. pattern faseboard bearing the registered 
No. 598,930 on the fuse bridge and of Ambroin insulating 
material are also asked for. 


New Belgian Company. — La Société Franco-Belge 
d'Electricité is the name of a new company which has lately been 
formed in Charleroi, with a capital of 1,650,000 fr., to carry on an 
electrical engineering business. 


The Training of Ex-Service Men. — According to a 
Times report, Dr. Macnamara, in a written reply to a Parliamentary 
question, stated that he was aware that dissatisfaction existed 
among ex-Service men regarding the rate at whioh facilities for 
training were being mide available, but he did not think that 
there had been such delays in the cases of men whose apprentioe- 
ships had been interrupted by war service. Initial difficulties in 
the acquisition of suitable buildings had been largely surmounted. 
-The number of ex-Service men, apart from men whose apprentice- 
ships had been interrupted, awaiting training was 28 000 on 
March lst, and this number had been reduced to 17,030. Of 
these, nearly 5,000 new names had been added to the list during 
the last two months. The number of men training in January 
last was about 17,000; the present figure was over 26,002. Since 
Aug ust let, 1919, between 20,000 and 21.000 men had terminated 
their training. As regardei men whose apprenticeships were 
interrop:ed, of 44,827 agreaments received, 12,868 had been 
accepte 1. 1,809 having been refused; 29,391 apprentices were still 
in training, and the agreements in the remaining 13,477 cases had 
terminated satisfastorily in most cases. 


Lead Report.—Messrs. James Forster & Co., writing 
on December 4th, state: — Early in the week just ended, the tone 
of the market was very flat, prompt lead bing sold down to 
£25 and forward £25 15s. On Thursday itire:overed to £29 53. for 
promp: and £29 158. for February and March. Germany is still 
sendiog emall parce's of lead, as the exohanze remains favourable 
for export, but France has ceased selling for the present, havirg 
now disposed of her surplus holding. Sh'pments from Australia 
are expected to arrive ia February next, should no fresh difticulties 
or labour troubles arise. There ha: been a little export demand, 
with continued inquiries from Japan and China. The outlook for 
the moment is rather uncertain. The demand for other metals, 
however, has revived considerably, and lead will probably share in 
the general improvement, as the position 'of lead looks undoubtedly 
sound, Closing prices were as followa: —Prompt and December, 
£27 58.; January, £27 10s, ; February and March, from £27 15s. 
to £28. 


Wages and Salarles.— The Industrial Court has ruled 
that electrical fitters, electricians, wiremen. plumber-jointers and 
armature winders employed on railways in the London district, if 
engaged in installation work ordinarily carri:d out by electrical 
contractors, shall be paid at the rate of Is. 4d. per hour, plus 
33a, 6d. plus 121 per cent. for a week of 47 hours, or a total of 
28. 84d. per hour. * Mates" of men so engaged are to be paid at 
corresponding rates. The award is applicable from October Ist. 

Newcastle City Council has agreed to the new Civil Service 
soale of war bonuses recently granted to its staff being extended to 
the tramway department. This means bonuses of £10 tə £60 par 
annum, according to staff grade, The general manager's remuner- 
ation will be increased from £1,600 to £1,750, while the same 
increase of £150 per annum will be paid to the assistant electrical 
engineer, the assistant mechanical engineer, the rolling stock 
superintendent, the chief clerk, the accountant, and the traffic 
superintendent. i 

The following are the returns of the ballot vote taken in respect 
of the offer of the employers for advances of wages to employés in 
electricity undertakings in No. 10 Area (Greater London) : — 


For, Against. 

E.T.U. ... aie eus 1,484 1,028 
N.U.G.W. sae - T 781 172 
Enginemen and firemen oe 895 217 
W.U. a. we sh "T 328 388 
Miscellaneous ... T 200 132 5 
M E.A. ... si P T 10 11 
E. T. U. (late returns) ... TA 136 136 

3,768 1,957 


On November 30th 3,500 tramway workers employed by the 
Manchester City Counsil applied for an advance of EI a week, 
reporting that they were no: satisfied with the National Tramway 
Workers’ application for 16s, The Committee replied that they 
could not disassociate themselves from the National Industrial 
Council, and refused the increase.—Daily Telegraph. 


Trade Union Amalgamation. — At a meeting on 
December lst, the delegates of 19 Trade Unions affiliated to the 
Transport Workers’ Fed2ration resolved to combine in one Union, 
representing half-a-million members. A ballot is being taken on 
this resolution, If it is confirmed, th» new organisation will 
possess a national exeoutive with power to declare a strike, like the 
other members of the Triple Allianoe.“ 
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Ediswan Social and Dinner.—On the 1st inst. the staff 
of the Bristol depót of the EpiswaN ELEOTRIO Co, LTD, 
held the first of a series of socials in the company's showroom. 
Mr. Fifield, the district manager, presided, and an informal 
programme of music was given by the Misses Gratton and 
Lewton, and Messrs. Dingle, Hunt, and Gritüths. Dancing 
followed, and a very enjoyable evening was brought to a conolusion 
by the singing of Auld Lang Syne.” 

The company's fire brigade, which is one of the oldest private 
fire brigades in the country, held its annual dinner in the Staff Café 
at the Ponders End works on the 3rd inst. About 60 sat down, 
under the chairmanship of Dr. C. E. Hiatt, the chief guests of the 
evening being the members of tho Ponders End Fire Brigade 
(Enfield U. D. O.), who brought their motor fire engine with them in 
order to be prepared for any emergency. The remainder of the 
evening was devoted to an excellent ooncert.given by members of 
the Ediswan Girls' Musical Association and the Ediswan Entertainers. 


A Commercial Travellers’ Union.—It may be recalled 
that at the annual Conference of the United Kingdom Commercial 
Travellers’ Association, in August last, at Cambridge, a resolution 
for the reconstitution of that Association as a Trade Union was 
defeated. Asa result of that vote, a Commercial Travellers’ Trade 
Union Propaganda Committee was formed, and in view of the 
U. K. O. T. A. being inovrporated under the Companies Acts, and 
forbidden by those Acts to take any action " which, if an object of 
the Association, would make it a Trade Union," a ballot was taken 
of the members of the Committee referred to, as to whether steps 
should be taken to form a Commercial Travellers’ Union. The 
replies were almost wholly favourable, and steps have been taken 
to form the Union, under the title of the National Union of Com- 
mercial Travellers. The Executive Council of the new Union 
are all members of the United Kingdom Commercial Travellers' 
Association, and Mr. C. J. Kebbell, Honorary Secretary, National 
Union of Oommercial Travellers, St. Bride's Institute, Bride Lane, 
E.C. 4, will be pleased to hear from travellers interested. 


The E. P. E. A. Award.—The Wimbledon Corporation, 
seeking to anticipate the action of members of the technical staff 
at the electricity works, gave them notice to leave. The staff 
retaliated with a threat of an immediate strike, Finally, through 
the intervention of the Minister of Labour, the whole of the 
question was held over for later discussion. 

A meeting of the National Joint Board of Employers and 
Staff Members of the electricity supply industry was held 
on December 4th, when figures showing the state of affairs 
It appeared that of a total of 219 undertakings 
had been communicated with regarding the decisions 
of the Board, 101 had accepted the terms without question, 
while 20 had accepted them with certain reservations or con- 
ditions, On the other hand, 28 had refused to give effect to 
the new rates, and 90 had failed to reply to the communi- 
cation, These, it was presumed, were also against acceptance. It 
was pointed out, however, that the assenting undertakings were 
generally the larger undertakings—in fact, Alderman Walker, of 
Manchester, chairman of the Board, considered that these repre- 
sented 70 per cent. of the total eleotricity supply of the country. 
It was pointed out in a leading article, which appeared in our 
columns last week, that the withdrawal of staffs from undertakings 
which had agreed to accept the schedule was an uofair procedure. 
This has now been remedied, and only councils and corporations 
hostile to the schedule will be affected by a strike if it comes to 
that. Several London supply companies have raised the question 
of the competency of the Board to propose any sort of standardisa- 
tion of wages, but the Ministry of Labour supports the Board, whose 
status is thereby practically assured. 

Mr. T. W. Oole, Secretary of the Provincial Electric Supply 
Committee, in a contribution to the Financier, says that a recom- 
mendation was sent out to all member-companies, about 120, to 
adopt the schedule if their financial position enabled them to do 80. 
He further states, however, that a large number of the provincial 
supply undertakings are in such serious straits that it will be 
impossible for them to pay the increased salaries unless charges to 
consumers are raised, and most of them are already charging 
the statutory maximum. The whole crux of the matter, 
therefore, is whether the Ministry of Transport will sanction 
further tariff increases to meet the demands of the E. P. E. A. Mr. Cole 
says that it is only fair to note that in a number of cases where the 
schedule has not been fully adopted, local conditions are such that 
a corresponding modification of the national schedule is necessary. 


The Unemployed Problem.—A deputation from the 
National Alliance of Employers and Employed was introduced to 
Dr. Macnamara, on Wednesday last, by Mr. E. Manville, M.P.. to 
discuss the unemployment problem. 


Wages in the Tramway Industry.—According to the 
Westminster Gazette, a deadlock occurred at the Conference at the 
Ministry of Labour, which met, on Tuesday, to consider a proposed 
wages increase for tramway workers all over the country. The 
employers refused to consider any advance, or to agree to arbitra- 
tion, and left the Conference. The application was a national one 
for an increase of 128. a week for adult tramway workers employed 
by municipal undertakings all over the country. 

A Sub-Committee of the workers’ representatives was appointed 
to decide what should be the policy of the Unions involved, in view 
of the breakdown, Mr. J. Beckett, secretary of the Municipal 
Tramways Association, stated that the considered reply of th: 
municipalities was that they could not accept arbitration, and that 
the undertakings, owing to their financial position, had reached 
the limit in the way of wages advances. ‘The situation was con- 
sidered to be a serious one, 


- 


Foreign Samples Exhibition.— On December 7th, Mr. 
F. G. Kellaway, Parliamentary Secretary of the Department of 
Overseas Trade, opened the Foreign Samples Exhibition, which has 
been moved from Basinghall Street to Old Bailey. In his speech 
Mr. Kellaway said that the most important post-war problem was 
the recovery of British trade supremacy in foreign markets. 
Britain's overseas trade was her breath of life, and there had been 
already a most remarkable recovery, chiefly due to a period of many 
buyers, which phase, however, had now passed. Those manu- 
facturers and exporters who had taken the Government's advice, 
and set aside a oertain proportion of their goods for foreign 
markets, were now reaping the benefit. The Department of Over- 
seas Trade, a purely advisory body. with no powers of control, waa, 
in a sense, the most important Government Department, and it 
was certainly the least expensive. The Exhibition enabled British 
manufacturers to see what was being done by foreign !competitore, 
and to make an effort to produce better, or equally good, wares at com- 
petitive prices. Trade Union representatives had also received 
valuable impressions from visits to the exhibitions arranged in the 
various industrial centres of the country. Mr. Kellaway acknow- 
ledged the aesistance given by Chambera of Commeroe 1n arranging 
the samples, avd particularly by the London Chamber, whose 
president, Mr. Stanley Machin, was present. 

The soope of the Exhibition is a very wide one, ranging from 
toys to agricultural implements. The samples of an electrical 
nature are, for the most part, small—such as lighting fittings, cut- 
outs, cartridge fuses, telephone material, insulators, xo. Several 
samples of telephone and other cables appear. The Department is 
to be congratulated on the number of examples shown, and also 
upon the vast amount of .information which has been collected 
with them. 


The Advertising Exhibition.—The exhibition has been 


so successful in some ways that it is to become an annual event. 


Over 160,000 people paid for admission, and other visitors numbered 


100,000. Even on the 5s. day the attendance was 10, C00. Eminent 
visitors have described the exhibition as a brilliant success, an 
extraordinarily fine display. Sir Eric Geddes said, according to the 
Daily Telegraph, that the exhibition was far more instructive and 
pregnant with great results for the trade of the oountry than 
anyone who did not study the subject oould possibly have 
believed. Many people were of opinion that advertising 
meant a great additional oost on the articles that were being 
sold ; that was quite a false view to take. They were too apt to 
think and speak as if all expenditure was waste. He did not 
believe that was true. If money were spent skilfully and success- 
fally on advertising, he regarded that was wise economy, because 
they could not sell anything without advertising, and bad adver- 
tising was detrimental to business. On the other hand, good 
advertising saved commercial travelling and incidental expenses. 
He believed the traders of the country were ignorant of what good 
advertising meant. He appealed to all manufacturers and others, 
not to look upon the enterprise as something light and entertaining, 
but as an undertaking vital to the success of our trade, especially 
in the present difficult times through which the country was 
passing. He wished great success to this new industry, which he 
felt sure would become a great power in the future development of 
the country. 


A Pan-American Postal Union, — An important con- 
vention has been provisionally adopted, embracing all the American 
States, except British territory, in one Postal Union. As a result 
of this, United States manufacturers will gain an important 
advantage over their European competitors in the shape of cheap 
postal ratesin correspondence with South America, as well as with 
Spain, which has been admitted to the convention. 


Catalogues for Spain.—The Department of Overseas 
Trade informs us that the British Vice-Consul at Garrucha (Mr. 
A. W. Harrison) reports that the Sociedad  Hidro-Electrioa 
Espanola bas been granted permies ion to supply electricity from 
the power station at Albacete to the Sierra Alm vince of 
Almeria, for the purpose of providing additional power to the 
numerous silver lead mines, and that there is likely to be a demand 
for electric mining plant. While there is no actual demand at 
present for such plant, the Vice-Consul is desirous of receiving 
catalogues from United Kingdom manufacturers and exporters in 
order that he may be in a position to support their interests when 
the demand arises. Catalogues should be addressed to the British 
Vice-Consul, British Vice-Consulate, Garrucha, Spain. The 
Department will be glad to be advised of any action taken in the 
matter. 


Smithfield Club Show.—At this show, which is being 
held a“ the Agricultural Hall, Islington, MESSRS. PETTERS, LTD., 
are exhibiting several of their " Petter Junior " small lighting and 
power sets. These include portable, semi-portable and stationary 
types for paraffin fuel. 18 and 25-B.H.P. crude-oil engines are also 
on view, a8 well as pumping seta. 


A National Whitley Conference. — A National Con- 
ference of representatives of Joint Industrial Councils and 
Interim Reconstruction Committees was to be held at the Ministry 
of Labour, on Wednesday last, in connection with the proposed 
organisation of a National Whitley Association. The Conference 
was to be presided over by Mr. Sydney W. Pascall, and opened 
with addresses by the Right Hon. J. H. Whitley, M.P. (Deputy 
Speaker, House of Commons), and the Right Hon. Dr. T. J. 
Macnamara (Minister of Labour), The delegates were to be enter- 
tained at luncheon by the Industrial League and Council, which 
haa done much to help forward the Whitley movement. 
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Book Notices,— Journal of the British Science Guild, No. 
12, November, 1920, (65 pp.) contains addresses by Lord Sydenham 
on Science and the Nation; Lord Montagu of Beaulieu on Some 
National Aspects of Transport; a short article on The Scientific 
Research Department of the Admiralty ; Its Establishment, Soope 
and Aims"; and papers on The Human Factor in Industry," 

Primitive Economics," and Industrial Psychology." Price 18. 13d. 
post free, obtainable from the Secretary, British Boienoe Guild, 6, 
J ohn Street, Adelphi, W.C. 2, 

Motor and Dynamo Control" By W. S. Ibbetson. Pp. xiii + 
418 : 45 illustrations. London: E. and F. N. Spon, Ltd. Price 
ne 

„The Mining Electrical Engineer " (the Journal of the Associa- 
tion of Mining Electrical Engineers). Vol. I, No. 2, November, 
1920 (86 pp.) 1s. net.—The second number of this very interesting 

ournal con a portrait and a brief sketch of the career of the 
President (Prof. W. M. Thornton, O. B. E., D.Sc., D. Eng.), with the 

1 i in the U.S.A.” 
by Mr. Winston L. Tulip, B. So.; Underground Electrio Lighting," 
by Mr. W. T. Anderson, M. I. E. E., and full accounts of the vro- 
ceedings of the various branches, 


N.Z. Tariff Revision.—Revision of the Customs tariffs 
is promised for next session. Mr. Massey has informed the 
Chambers of Commerce that the tariff he wanta to see decided upon 
will be an extension of Imperial preference. He was prepared to 
negotiate for reciprocity with Australia, for which there was much 
scope ; but he agreed with the Chambers of Commerce that there 
should not be any discrimination against Great Britain. This is 
the first indication of a policy for a revision of the tariffs, which is 
long overdue. It is 18 years since the last revision, when Imperial 
preference was first extensively applied.— Zhe Times. 


The Department of Overseas Trade.—The objects and 
work of the Department of Overseas Trade are admirably set forth 
in a recently-published booklet. Those who are not cognisant of 
the Department's activities in all parte of the world will find 
everything explained, while those who know and use the Depart- 
ment will require the book for the detailed information it contains. 
The frontispiece is & world-map showing where the Department's 
representatives are stationed, and it will be seen from this that at 
every centre of importance British interests are being watched 
over. Mr. Kellaway, M.P., Parliamentary of the Depart- 
ment, contributes an article on The Need for Government 

ce to Commerce,” in which he says:—''The more 
frequently British traders have recourse to the Department, the 
more useful it will be." The way in which the D. O. T. assists the 
British exporter is set out in detail, showing that the work is very 
heavy and consists of a great many parts. The organisation and 
the functions of officials, abroad and at headquarters, are described. 
Methods of distributing information, co-operation with the business 
community, and a number of other subjects are included in the 
handbook. In the appendices are given names and addresees of 
representatives and lists of special missions and investigations 
organised by the Department. Copies of the handbook may be 
obtained by United Kingdom merchants and manufacturers on 
application to the D.O.T., 35, Old Queen Street, S.W. 1, quoting 
reference No. 2092/TG. i 


Replacement-Value Iusurance.— In order to meet the 
pancies, 'caused by the war period, between the present-day 

cost of replacing plant and materials destroyed by fire and the 
amount of compensation received on pre-war policies, it has been 
made possible to effect a policy of insurance to provide additional 
compensation. The F.B.I. Bulletin states that the Federation's 
ases yl ue will be pleased to assist any members who 
me 1720 dering the advisability of effecting an insurance of 
this kind. 


E. D. A. Activities.—In our last week's issue we referred 
to the Electrical Xmas" campaign of the E.D.A.'s “opposite 
number" in the U.S.A. We have now received from the ED.A. a 
80 in. x 20 in. poster, depicting a shop window in which are dis- 
played an electric fire, a kettle, an iron, and various other domestic 
appliances. Standing before the window are a man and a woman, 
and the latter (apparently) is saying, Let's buy electrical presenta 
this year!" An "insert" at the bottom of the poster announces 
. that electrical appliances make ideal Christmas gifts. 


For Sale.—By order of the Receiver (Mr. H. L. Farmer), 
Messrs. LEOPOLD FARMER & Sons wi! ell by auction, on 
December 14th, at 72, Granville Road, Cricklewood Lane, N.W., the 
plant and machinery, stock, &o., of the Anti-Rust and Metal 
Deposition Co., Ltd. 

The Disposal Board, Ministry of Munitions, is offering for sale 
by public tender a quantity of wireless apparatus and electrical 
cable, lying at Shepherd’s Bush, Greenwich, and Birmingham. 
The Central Electric Supply Co., Ltd., is inviting offers for several 
reciprocating sets, turbo-generators, and condensing plante. For 
full particulars see our advertisement pages to-day. 


Copper and Lead Prices.—Messrs. F. Smita & Co. 
report December 7th :— Copper (electrolytic) bars, 491, 42 inorease ; 
ditto. sheets, no change; ditto. rods, 4107, 42 increase; ditto. 
H. O. wire, 1s. 1fd., 4d. increase. 

Messrs. JAMES & SHAKESPEARE report December 8th :—Copper 
bars (best selected), sheets and rods, 4139, £3 increase, English 
pig lead, no change. ` 


„e Forthcomi Exhibitions.—The following exhibitions are 
ing organ :— 

Cardiff.—January 26th-February 5th, 1921.—Health and 
Home Exhibition. (See ELECTRICAL Review, October 22nd.) 

London. January Sth and 6th, 1921.—Physical Society's 
Exhibition. (ELECTRICAL Review, November 5th.) 

London.—February 10th to 26th, 1921.— Efficiency " Ex- 
hibition at Olympia. (ELECTRICAL Review, June 25th.) 

London, Glasgow and Birmingham.—February Ast to 
March 4th, 1931.—British Industries Fair. (ELECTRICAL Re- 
VIEW, 19 905 13th, September 24th, October 8th, November 
12th and 26th.) . | 

London.—March and October, 1921.—Society of Motor 
Manufacturers and Traders a& Olympia. I 

London.—April, 1921.—Builders’ Exhibition at Olympia. 

London.—June 3rd to l7th, 1921.—Rubber Trades' Exhibi- 
n at Royal Agricultural Hall. (ErgcrRICAL Review, April 
th. 

London.—September 7th to 28th, 1921.—Shipping, Engineer- 
ing and Machinery Exhibition at Olympia. (ErrcrRICAL Re- 
view, November 13th.) 9 25 

London.—1923.—British Empire Exhibition. (ELECTRICAL 
PETENS May 14th, June llth, September Ath, and November 
5th.) 


South Africa.— March 9th to 16th, 1921.—Chemical, Metal- 
lurgical, and Mining Exhibition in Johannesburg. Iu 

British Dominions.—1921.—Dominions Touring Exhibition 
(South Africa, Australia, Canada, and New Zealand). (ELec- 
TRICAL Review, March 26th and August 6th.) 

Brussels.—April 4th to 90th, 1921.—International Commer- 
cial Fair. 

Ghent.—April 16th to June 14th, 1921.—International Ex- 
hibition of Architecture, Building, and Kindred Industries. 
(ELEcTRICAL Review, September 24th.) 

Iceland.—June, 1921.—World’s Fair. 

Lima.—1921.—International Industrial Exhibition. 
TRICAL Review, November 12th. 

Peking.—1921.—International Exhibition. 
view, September 10th.) ae 

ge MANN 1921.—Metallurgy, Engineering, Building, 
&c., Fair. 

Milan.—April, 1921.—International General Manufactures 


Fair. 
Utrecht.—September, 1921.—International Fair. 
Buenos Aires.—1929.—International Exhibition. "C 
Rio de Janeiro.—1922.—International Centenary Exhibition. 


Labour Exchanges.—The Committee of Inquiry that 


was appointed to investigate the outory against the costliness and 
uselessness of labour exchanges and the demand for their abolition 
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necessary 
of unemployed insurance, but it is clear that they are capable of 
considerable improvement. The report admits that the exchanges 
have not displaced so far as was expected other methods of finding 
work and that they are not generally populer. They have not 
been fully used by and for highly skilled organised labour and the 
highest grades of unorganised labour. The Ministry of Labour is 
recommended immediately to overhaul the central and divisional 
offices with a view to curtailment, simplification, and economy. 
It is recommended that a National Section Board, with non-official 
members, should be set up to deal with appointments and that the 
departments now acting in respect of appointments and analogous 
matters arising out of the war should be absorbed with as little 
delay as possible in the employment exchange organisation. Sir 
Charles Sykes presents a separate report, in whioh he says that if 
it were not for unemployment insurance he would strongly recom- 
mend the immediate ent of the exchanges, and their 


of Labour estimates that the annual cost in a normal year 
is likely to be £2,200,000, and that 445,806 persons were found 
work during the first six months of 1920, so that the cost of the 
exchanges is over 49s, per vacancy filled. ‘The evidence given 
before the Oommittee appears to me sufficiently conclusive to 
condemn the system as it stands,” adds Sir Charles, as not having 
achieved the results intended, and being too costly.” Much 
evidence the exchanges was g ven to the Committee ; Lord 
Askwith (late Chief Industrial Comn .asi»ner) thought the cost of 
the exchanges out of all proportion t, tneir value. 


Proposed B.T.H. Re-union.—It has k een proposed that a 
re-union dinner for past and present B. T. H draughtsmen be held 
in London on & Saturday in the near futu.e. Those willing to 
support this proposal should write to Mr. J. H., Usstell, Clun House, 
Surrey Street, Strand, W.C. 2. 


International Chamber of Commerce. ín view of the 
important part whioh it may be expected to play in matters con- 
cerning overseas trade relations, and especially ia its quality of 

roviding representation for employers in the Councils of the 
PAR of Nations, the F.B.I. has decided to join the International 
Chamber of Commerce. Mr. Frank Moore attendea she inaugural 
meeting of the International Chamber in Paris on Jae 28rd, and 
reported on the proceedings to the Federation. Tue question of 
membership was discussed on various occasions by she Overseas 
Committee, and a resolution of the Grand Counoil was published in 
The Bulletin of November 8th expressing sympeiaf with the 
objects of the International Chamber of Oommerc* aud referring 
the question of F.B.I. support to the Executive and BI ane Com- 


mit tees for consideration.—F.B.I. Bulletin. 
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LIGHTING AND POWER NOTES. 


Australia,—V ICTORIA.—A report is being considered by 
the Hampden Shire Council which recommends the abolition of 
the present generating planta at Terang and Camperdown, and the 
erection at Lake Gnotuk of one central generating station of the 
three-phase alternating type, with a 6,000-volt transmission system, 
designed to supply power, if necessary, to all the centres of population 


in the shire, as well as to country consumers along the transmission 


lines. The plant would be capable of extension, so as to serve 
such towns as Colac, Warrnambool, Mortlake, and Cobden, in neigh- 
bonring municipalities, would be in conformity with the standards 
now being adopted by the Electricity Commissioners in Victoria, 
and would be suitable for co-ordinating with any Government scheme 


. of electric supply. The estimated cost of the scheme for Terang 


and Camperdown would be about £35,000, but it is considered that 
about £10,000 would be received from the sale of the existing 
plants.— Zhe Age (Melbourne). 


Barrow.— ELECTRICITY SOHEME. — It is reported that 
the Town Council recently had under discussion a big electricity 
scheme which involves the spending of close upon a half million of 
money. The scheme is being further considered, modifications 
and amendments of certain particulars having been decided upon. 
The full details will be &nnounced in due course. 


- Barnstaple.—Loaw SaNorIoNED.— The Town Council 
has received sanction to loans amouutiag to £9,700 for new plant, 
cables, &c. 


Beachley.—SaLR oF UNDERTAKING (?) It is reported 
that the National Shipyards Board has sold the power house at 
Beachley to the West of Englaud Joint Electrical Authority for 
£163,200, but as Joint Authorities have not yet the power to 
purchase undertakings, the report probably refers to an agreement 
to be carried out at a future date. 


Bedford. Loa x.— The Town Council has applied for a 
loan of £20,000 to cover exoe:s expanditure on the electricity 
undertaking and various contract; in connection with extensions. 


" Belfast.—Temporary STATION.—At the last monthly 
meeting of the Corporation it was announced that the temporary 
power station at Musgrave Channel had b2en opened and was 
giving an additional 4,500 KW., of which Messrs. Harland and Wolff's 
were getting 2,500 Kw. 


Bexhill. PARLIAMENTARY BiLL.—In the Parliamentary 
Bill to b» promoted by the Corporation in the ensuing session, 
power is being sought to provide electrical fittings and to maintain 
offices and showrooms. Other clauses deal with sub-stations under 


` Streets, power to recover charges for reconnection, period of error 


power to refuse to supply energy in certain cases. 


in defective meters, discount on electrical supply acoounts, and 
| Objection was 
taken at a meeting of the Council to the clause relating to supply 
of fittings as competing with local tradesmen, but Alderman' Bond 
urged that the Council should not b» placed at a disadvantage with 


the gas company, and the proposals were approved. 


Birmingham.—FisANcE PRoBLEMa.— The question of 


the provision of oapital for the farther development of the 
Nechells permanent generating station has been deferred for a 


month, pending the result of further inquiries by the Finance 
Committee as to the prospect of raising the necessary loans. The 


` Committee has in view the difficulty of securing Treasury assent 
to the flotation of sto>k. 


. House LIGRHTINd.— The Housing Committee has decided to 


install electric lighting in houses, erected under the Housing 
“Scheme, which are in proximity to the main cables. 


 :.Blackburn.— EXTENSION or SuPPLY.—Agreements have 
‘been made between Blackburn Corporation and Great Harwood and 


Rishton District Councils for the distribution of electricity to those 
townships. Application is to be made to the Electricity Com- 


‘missioners for an order permitting Blackburn to supply electricity 


in bulk to Darwen Corporation, 


Blackpool.— LOAN Sancrionep, &c.—The Electricity 
Commissioners have sanctioned a loan for the purchase of two new 
boilers at an estimated oost of £42,250. To provide against any 
shortage of coal, the Committee have decided to install a system of 
oil firing. This will be auxiliary to the existing method, and will 
only be brought in in case of emergency. The Gretna Engineering 
Co.'8 tender for the installation has been accepted. 


British Columbla.— Hyvro-Evecrric ScirEME.— Details 
of an important scheme of hydro-electric development in British 
Columbia have been received from His Majesty's Trade Commis- 
sioners at Winnipeg and Montreal by the D.O.T. The Bridge River 
Power Co., Ltd., has the undertaking in hand, and it is proposed to 
utilise the power furnished by the Bridge River. This will necea- 
sitate & tunnel through the Mission Mountain, discharging on the 
shores of Seton Lake, which is about six miles from Lillooet. In 
that dietacce a fall of 1,240 ft. will be obtained, and the total 
estimated horse-power is 400,000. Every effort will bo made to 
induce the development of big industries in British Columbia and 
from the limitless supplies of mineral, &c , to be found there, it is 
believed that a very pzosp3rous future lies before the Province. 
Maps indicating the location of the power site and blue printa 
showing the general system of development are availab’e, and 


these, together with reports on the proposed scheme by eminent 
Canadian engineers, may be seen by United Kingdom firms 
interested, on application to the Department of Overseas Trade, 35, 
Old Queen Street, Westminster, 8.W. 1. | 


Canada, —ExrorrT or EsxrRavy.— Before leaving for 
England, Sir George Foster issued instructions that licenoes to 
export electrical energy from Canada should not be in excess of 
power actually exported. As a result, an Order in Council has 
been reducing the export licence of the Ontario Hydro- 
Electrical Commission from 45,000 to 40,000:xw., the Canadian 
Niagara Power Co. from 40,000 to 25,000. Kw., and the Electrical 
Development Co. (Toronto Power Co.) from 25,000 to 15,000 Kw. 
Thís does not reduoe the power at present under export, but 
prevents the inoreasing of the quantity by any of these developing 
companies without cognisance of the Federal authorities.— Reuter’s 
Trade Service (Ottawa). - = ' 

PROPOSED NracGaRaA DAu.— Dr. T. Lennard Thomson, con- 
sulting engineer, of New York, in an address to the civic 
club of the University of Toronto, speaking of power develop- 
ment schemes at Niagara Falis, advocated the construction of a 
dam across the Niagara River four miles below the falls, thus 
forming an entirely new waterfall, having a potential -head of 
100 ft., and capable of producing 2,000,000 H. p. This power, Dr. 
Thomson said, should be divided equally between the United States 
and Canada at a yearly rental to each country of $10 per H.P. 
produced. Nouter : Trade Service (Toronto). E 


Cookham. — ELECTRICO Liautina  CANVASS.— At a 
meeting of the residents last week, it was decided to have the 
district canvassed with a view to electricity being supplied by the 
Bourne End Electric Lighting Co., which requires a minimum of 
2,000 points before proceeding with the work. 


Continental.— FRANOR.—An extensive electric distri- 
bution network is about to be set up in the Department de l'Eure- 
et-Loir, affecting 70 communes in the Cantons of Illiers, Oourville, 
Chartres-Nord and Chartres.Sud ; 63 communes in the Cantons of 
Bonneval, Brou, Oloyes and Cháteaudun ; and 50 communes in the 
Osnton of Auneau-Maintenon. Separate syndicates have been 
formed in eack of the three groups of towns and communes named, 
who will work in common for the realisation of the general scheme, 
which purposes supplying the chief towns in the several communes 
and the important agricultural concerns. A supply of 5,000 Kw. 
has been secured, and the network will be fed by three-phase, 
50-cycle current at 30,000 volts and 15,000 volta, transformer posts 
being placed at the head of low-tension networks to serve the 
communes and hamlets. The building and working for 30 to 
40 years of the several networks will be offered to private indi- 
viduals or companies, whose tenders are invited. Proposals should 


be addressed for the first or Chartres group to M. Bouvart, president, 


12, Rue du Quatorze-Juillet, Chartres; for tbe second group to 
M. Lours, president, 82, Rue de Chartres, Cháteaudun ; and for the 


third group to M. le Dooteur Poupon, president, at Aunay-Sous- 


Auneau. 

The utilisation of the tides for the generation of eleotricity 
teems to be progressing in France. One of the latest schemes is that 
for utilising the tides in the mouth of the Rance River, for which 
objec; a company, with a capital of 10),000,000 fr., has been formed. 
The project is not quite a recent one, having been mooted so far 
back as 1907, but the war caused the scheme to be laid aside. It 
was taken up again in 1910 by M. Parisot, then one of the directors 
of ithe Energie Electrique du Littoral Méditérranéen, whose efforts 
eventually led to the Minister of Publio Works granting, in April 
last, a subsidy of 100,000 fr. <7 

. SPAIN.— 4 portion of the 25,020,000 pesetas, allotted in this 
year's Spanish Government's estimate for the improvement of the 
working of the Arrayanes lead mines belonging to the State, is to 
be devoted to electrifying the methods of working. Hauling, 
perforation and pumping are to be effected electrically ; but while 
the energy will be supplied by the Compania Mengemor, when its 
works at the Carpis Falls are completed, a reserve the: mic station 
will be set up in the mine itself. 7 

The Sociedad Hidroeléctrica Ibérica has received authorisation to 
construct at Barcena de Pre de Concha, near Torrelavega, in the 
province of Santander, a dam 42 m. high, forming a reservoir of 
9 090,000 cu. m., for the purpose of regulating the flow of the 
Torina stream in the dry season, and thus increasing the supp!y of 
hydro-electric power required for industrial purposes. Among the 
principal users of electric power in Torrelavega and its environs 
are the Solvay chemical concern and the zinc mines of the Royal 
Asturian Mining Co.— Zteuter's Trade Service (Madrid). 


Darlington.—ENGINEER's BONUS.—4À proposal made by 
the Electricity and Light Railway Committee to grant & oom- 
mission to the borough electrical engineer on the reduction of 
working costs per unit sold below the average of the 40 loweet 
municipal undertakings, has been adopted by the Corporation. 


Dewsbury.— PRICE INOREASE.— The Town Council is 
to advance the charges for electricity for power and heating 
to 120 per cent. above pre-war rates, except in the case of 
consumers supplied on the existing special rate system for heating 
only, in which case the charges will be increased by 1334 per cent. 
over pre-war rates. . 


Derby, — ADDITIONAL LoAN.—The Electricity Com- 
mittee recommends that application be made to the Electricity 
Commissioners for sanction to borrow a further sum of £10,000 tọ 


.cover the estimated additional cost of extensions, . 


ania midd 
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Edinburgh.—Economy NEoESSARY.—The Corporation 
electricity department has issued notices impressing upon the 
larger users of power the need for the exercise of economy, as the 
new plant, which was due to be installed some time ago, has not 
been completed. Measures of a temporary character have been 
adopted, with a view to coping with the situation with the least 
inoonvenienoe to the consumers. 

The electrical engineer reports that a 4,000-Kw. turbo-alternator 
and three boilers are now in course of erection, but it will probably 
he a month or six weeks before these are ready for use. Meanwhile, 
existing plant is fully loaded. 

Loan SANCTIONED.—The Electricity Commissioners have sano- 
tioned the borrowing of £26,000 for the purchase of additional 
land adjoining the new Corporation power station at Portobello. 

Electricity Districts.—MEBS®£Y AND W EST LANCASHIRE.— 
The Liverpool City Council has approved the draft scheme for the 
constitution of a joint electricity authority for the Mersey and 
West Lancashire electricity district. Application is to be made to 
the Ministry of Transport for pone to acquire a site for a capital 
generating station, to erect the station, and to supply the main 
transmission lines necessary to link up the various electricity 
undertakings in the district. The joint authority will consist of 
80 members—19 appointed: by the local authorities supplying 


` electricity, two by other local authorities not supplying electricity, 


one by the Mersey Docks and Harbour Board, four by companies 
supplying electricity, two by railway companies in the ares using 
electricity, and three by large consumers, It was stated that 
Birkenhead wanted a scheme for a joint authority for Wirral, 
Seuthport wanted to become a separate district, but it was not 
anticipated those proposals would be entertained by the Electricity 
Commissioners, as thé areas concerned were too small. Reference 
was male to the scheme at the Birkenhead Council, when the 
chairman of the Electricity Committee urged that alternative 
schemes should have the same sympathy of,the Commissioners as 
the one before the public now. No preconceived ideas should 
interfere with the industrial and domestic needs of the Wirral 
pzninsula, and Birkenhead in partioular. He protested against 
other districts benefiting at the expense of the town, and urged 
that if they were to suffer for the benefit of other towns, they 
must oppose the present scheme, and put forward alternative 
plans. Bootle has relegated the scheme to a special meeting of 
the Town Council. 

The Wallasey Corporation has lodged objections to the United 


. Mersey Boroughs electricity scheme, as it has an alternative scheme 


of its own, by which it would become the main electricity supply 
for the whole of the Wirral. peninsula. A Sub-Committee of the 


"Oorporaticn has suggested the formation of a scheme for the 
- Birkenhead, Wallasey and Wirral district, 


LOWER SEVERN.—In pursuance of a notice issued by the 


Electricity Commissioners on April 80th, 1920, of the pro- 


visional determination by them of the above-named district 
(see ELEO. R&v., May 21st, 1920, p. 616), the Commissioners give 


notice that they will hold a local inquiry in the new Council 


Chamber, Council House, Bristol, on January lith, 1921, at 
10.30 &.m., and following days, with reference to the area to be 
included in the proposed district, and the objections and repre- 
sentations which have been made on account of the inclusion in, or 
exolusion from, the said district of oertain areas, and to consider 
a scheme which has been submitted for effecting an improvement 
of tho existing organisation for the supply of electricity in the 
said district. Copies of the scheme, which provides for the forma- 
tion of a Joint Electrioity Authority for the district, may be 


.obtained at a coset of 5s. each from Mr. H. Faraday Proctor, The 
Exchange, Corn Street, Bristol. Any body or person interested may 


attend the inquiry either personally or by counsel, solicitor, or 
agent. Any representations or objections with regard to the said 
scheme should be addressed to the seoretary, Electricity Com- 
mission, Gwydyr House, Whitehall, London, 8.W. 1, not later than 


‘January 4th, 1921, and a copy of such representations or 
-objections should at the same time be sent to Mr. H. Faraday 


Proctor at his above addres", 
Eiland.—Loan SANCTIONED.— The District Council has 
secured approval to the borrowing of £19 300 for the new elec- 


tricity undertaking. The sum comprises £500 for land; buildings, 


£2,700; E.H.T. mains, £3,000; sub-station, plant and orane, 


29.100; prospective expenditure on mains and services, £2,900; 
and meters, £1,100,. The original application waa for £20,000, but 


the Commissioners have cut down the allowance for buildings to 
80 per cent. of that asked for, though they are prepared to consider 
a further application, if necessary, when the actual cost has been 
ascertained. 

Inverness.— W ATER-PowER ScHemes.—At a meeting of 
the Finance Committee of Inverness-shire County Council, on 
Friday, it was agreed to oppose the Highland water-power scheme, 
which was atated to be for the benefit of Perth and Dundee only. 
As regards the water scheme promulgated bythe British Aluminium 
Co. for Lochaber, the Lochaber district where water ia to be got, is 
satisfied except as regards one or two details. It was agreed also 
to oppose this scheme pro forma. 

-Keighiey.— Extension or SuPPLY.—The Electricity 
Committee has secured approval for the construction of a trans- 
mission line, mainly overhead, from the nearest high-tension main 
in the town to Eastburn quarries, fora general supply of elec- 
tricity to Steeton-with-Eastburn and Sutton, and alao for boosting 
up the voltage on the trackless car wires, at an estimated cost of 
£3,000, subject to the firm of Dixon & Co. agreeing to take a 
supply of current at the quarries for not less than five years on 
suitable conditions, 


Kirkcaldy.— TRANSFER NEGOTIATIONS SUSPENDED.— 
The Town Oouncil has resolved to suspend temporarily further 
negotiations with the Fife Power Co., in respect of the tranafer of 
the town's undertaking, and to instruct the Town Clerk to a*cer- 
tain from the Fife Power Co. what bulk supply of current it is 
now in a position to give the Corporation, what eupply it will be 
in a position to give in the near future, and on what conditions. 


Liverpool,.—REPoRT on TIDAL PoWER.— The Tramways 
and Electric Power and Lighting Committee has asked the city 
electrical engineer to report as to the utilisation of the tidal water 
of the River Mersey for the generation of electricity. 


Lymm, — Protest ÁGAINST EXCLUSION. — The Urban 
District Council has lodged a protest against the exclusion of 
the town from the Mersey and South-East Lancashire area. 


North Wales. POWER FROM GOVERNMENT FACTORY.— 
The Chester City Council and a number of other local government 
bodies are making strong representations to the Secretary of State 
for War, urging that power be supplied to the district from the 
Queen's Ferry factory. It is stated that the only two electricity 
undertakings in the district, those of Ohester and Wrexham, 
cannot be extended at present, and that the 7,000 H P. available 
from the factory would more than cover the present unsatisfied 
demands for power. ' 

NEW POWER STATION.—The North Wales Electric Power Co. 
has acquired a large tract of lend at Trawsfynydd, where it is 
intended to construct a large lake for the purpose of generating 
electricity for the supply of electricity to a large area of North 
Wales. The power station will be located at Maenturog. 


Newcastle-npon-Tyoe.— PROPOSED ACQUISITION OF 
UNDERTAKINGS.—At a meeting of Newcastle-on-Tyne City Council 
on December lat, Mr. J. W. Thwaites moved that it be an instrno- 
tion to the Parliamentary Committee forthwith to take into con- 
sideration the question of the exercise by the Corporation of their 
rights to purchase the electric lighting undertskings in the city, 
and that a report thereon be presented to the Council. The leases 
of the companies expired in July, 1922, so that there was ample 
time to acquire a olear knowledge of the position, and the possi- 
bilities of the proposition. The proposal was agreed to. The 
local electrical undertakings are:—The Newcastle. upon-Tyne 
Electric Supply Co., Ltd., and the Newcastle and District Electric 
Lighting Co., Ltd. ; | E 


Palestine, — JERUSALEM. — The Zionist organisation 
announces that at the last meeting of the Municipality of Jerusalem 
a scheme for electrically lighting the city, drawn np by Mr. 
Horwitz, was approved, and is to be submitted to the High Com- 
missioner far his ratification. The Municipality expects to float a 
loan of £31,009 for this purpose if the plan is ratified by the 
Administration.— Ieuter's Trade Service. "di 


Paisley.—SToPPAGE OF SuPPLY.—The electricity supply 
over & large area of Paisley was, on December 2nd put cut of 
action by a serious water-pipe burst, the electricity sub-station at 
Dunn Square be'ng floode 1. Considerable damege was done. i 


Rathmines (Doblin). —LicHtine RESTRICTIONS RELAXED. 
—The District Council has agreed that the rectrictions on publie 
electric lighting during the military curfew period ahall be relaxed 
so as to admit of half light by leaving one lamp alight on each 
standard where there are two lamps. : 


Slaithwalte, — SUPPLY FROM HUDDERSFIELD. — The 
Urban District Council has entered into an arrangement with the 
Huddersfield Corporation under which the latter will supply elec- 
tricity to the township. The Corporation will now take steps to 
obtain powers authorising it to make the supply. y cs 


Southport.—CoMPLETION OF ExTENSIONS.—The installa- 
tion of the new plant which is being provided at the electricity 
works, at a cost of £132,000, is expected t» be completed within 
the next fortnight. In connection with the work, wbich was 
commenced in May last, à delay of 12 months was caused through 
the prolonged moulders'strike last year. In the meantime, great 
difficulty has been experienced in maintaining the supply of elec- 
tricity from the old plant. Asa result of the new installation, it 
is expected, in some quarters, that a great reduction will be effected 
in the present charges for electricity. 


St. Helens.—Loan.—The Town Council is to apply for 
a loan of £47,550 for electricity purposes, 


Tasmania.— Loan.—The Tasmanian Government hopes 
to float a loan in London early in 1921 to raise & 1, 250, 000 required 
for public works, including extensions of the country's hydro- 
electric power installations.— Reuter. 


Wallasey.— BREAKDOWNS.—Owing to the number of 
serious breakdowns which have occurred recently, a Committee has 
been appointed to investigate and report upon the condition of the 
plant. It is stated that most of the trouble experienced is due to 
turbine failures. 


Worksop.— BULK SUuPPLY.—À report was recently eub- 
mitted to the Urban District Council showing that a saving of 
£20,000 could be effected by accepting the offer of & bulk supply of 
electricity from the Wigan Coal and Iron Co., instead of extending 
the electricity works to meet present demands, The report waa 
adopted. 
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TRAMWAY AND RAILWAY NOTES. 


Bradford, — CoLuision. — Two Corporation tramcars, 
travelling in the same direction in Manchester Road, collided 
during a dense fog. The windows of both cars were smashed, 
and a passenger, Mr. J. S. Stead, of Low Moor, was injured on his 
left shoulder, and also suffered from shock. He was able to be 
taken home after being medically attended to. 


Colne. — FunTHER Fare INCREASE. — The Town 
Council has decided that the order authorising an increase of 
50 per cent. in tramway fares is not sufficient to meet the rew 
conditions caused by the increases in wages and cost of materials 
since the application was first and recommends that an 
amended application. to be made to the Tramways Charges Advisory 
Committee, for 100 per cent. increase. 


Continental.—Swepen.—Messrs. Erik von Friesen and 
Granholm, of the Swedish State Railway Administration, have just 
returned from a visit paid to the United States, in order to investi- 
gate railway working in that country. Mr. Friesen is reported to 
have stated as a result of his impressions that the general opinion 
in the United States was that electric railways had proved 
specially eatieiactory, and the system was being extended to new 
lines, A general conversion of the railways, however, would 
probably not be undertaken, at least within a measurable period. 
In many places the price of electrical power was too dear, as water- 
power was not available everywhere. It was practicable to use 
steam turbo-generators where the density of the trao was con- 
siderable, and it was necessary to increase the carrying capacity. 


about 53. : 

In an article in the "Svenska Handelstidning " it is reported 
that the Railway Department have submitted a scheme for 
the electrification of the line from Stockholm to Gothenburg. It is 
proposed that the electrio energy be directed to the various pointa 
along the line from the works at Trollhattan and Motola River in 
the form of single-phase current at 100,000 volts, A transfer 
system, used for this kind of current, will be condncted along the 
Stockholm-Gothenburg track from Huddinge to Olskroken (or, if 
possible, from Alvsjo to Savenas). An extension will be made to 
the works at Motala, and also a similar line from Lagmansholm to 
Trollhattan. Step-down transformer stations (transforming to 
16,000 volts) will be constructed at 16 points along the line. 
. Oontact rails are also to be laid for every main and branch line, 
with the exception of a few tracks in Stockholm, Halleberg and 
Gothenburg ; and, where necessary, other stations where ordinary 
steam locomotives have still to be utilised for the purpose of linking 
up different lines. Low-power lines are to be laid, and in some 
cases altered.— Financial Times, 

ITALY.—Official sanction has been accorded to the scheme of the 
Società Ferrovia Alta Pistoiese for the construction of a narrow 
gauge electric railway from Prachia to San Marcello Pistoiese, 
16 km. long, at an estimated cost of £,974,451 lire. The works are 
stated to require three years for completion. 


Derby.—Penny SrAGEs.— The reinstitution of penny 
fares for short distances is being urged by à number of members of 
the Town Council. It is thought that this will result in a oon - 
siderably increased revenue. 


Dundee.—A xricirPATED DeFicit.—It is anticipated that, 
after making allowance for the cancellation of workmen’s fares, 


there will be a deficit on the year's running of the cars of between 
4 7,000 to £8,000. 


Halifax, —TRAwcARS OVERTURNRED.— During the severe 
storm experienced on December 3rd two tramoars were blown over 
practically at the same place, at a loop line near Stocks Gate, on 
the Queensbury route. The place where the mishaps occurred ia 
about 1,000 ft. above sea level, and very much exposed to the winds 
from the North-West moors. The first car was caught by the wind 
whilst standing on the loop. The driver, conductor, and four 
passengers managed to scramble out without more serious injury 
than shock and cuts from broken glass. The second car, which was 
empty, was also standing when blown over. Both cars lay clear of 
the track, but, under the circumstances, traffic on this exposed 
section was suspended after the second accident. On the Causeway 
Foot section of the Halifax tramways, the same night, the overhead 
wires were blown down, and traffic had to be suspended. 


Morecambe.—ELECTRIO Traction REA ECrED. — The 
Town Council has rejected a resolution to apply to the Ministry of 
Transport for power to borrow money to install electric traction. It 
was decided to abolish the horse-tram system and run omnibuses 
during the winter months. 


Lancashlre.— CHRISTMAS STOPPAGE.—There is every 
evidence that there will be no trams running in Lancashire again 
this Christmas, as the Lancashire District Council of the United 
Workers’ Union have given notice of their decision not to work on 
Christmas Day. This decision, however, does not include 
Liverpool. 


London.— NEW “ UNDERGROUND” SrocR— On Decem- 
ber 8th representatives of the Press and others took part in a 


pri vate inspection of a trial run in one of the new trains just 
oompleted for service on the London Electric Railway. 


CENTRAL LONDON RAILWAT.—The Minister of Transport 
has extended the time until July, 1923, of the Oentral London 
Railway Act, 1914, for the completion of the enlargement of the 
tunnels. 


Manchester, —TRAMWAYMEN’S CLAIM.—A mass meeting 


heated discussion lasting 

appoint a deputation to wait on the executive of the Tramways and 
Vehicle Workers’ Union with the object of obtaining permission to 
take local action to enforce the demand for an increase of £1 per 
week on the present rate of 43 17s. for drivers and £8 166. for 
guards.— Daily Telegraph. 


Mytholmroyd.—CoLL18ION.—On December Ist a Halifax 
Corporation tramcar, travelling between Mytholmroyd and Hebden 
Bridge, came into collision with a County Council steam wagon and 
suffered a good deal of damage in the way of smashed windows, &c. 
No personal injury was sustained. 


joint attention of the Newcastle Tramways Oommi 
Tyneside Tramways and Tramroads Oo. The proposal is to 
struot a light railway through Gosforth Park to connect the city 
system with that of the Tyneside company. The Committee 
reports that, subject to the settlement of details, the company is 
favourably disposed to the proposal. One of the conditions 
suggested by the company, and which the Committee is inclined to 
approve, is that in the event of the compeny applying for powers 
to extend its system upon the Great North Road, the 
should, if asked, support it. The Committee has recommended the 
City Council to make the nevessary application to the Light Railway 
Commissioners. 

Reading.—The Minister of Transport has extended the 


time until July, 1922, of the Reading Corporation Act, 1914, for 
the completion of the tramways. 


Rochdale. — Estimate DEFERRED. — The Tramways 
Committee has deferred until the next meeting consideration of an 
estimate submitted by the borough surveyor for relaying & double 
track in Bridge Street. 

The Committee has also informed the United Vehicle Workers' 
Association that it cannot grant compensation to men who lost 
time through the coal strike. 


Sonthend-on-Sea.—The Ministry of Transport has con- 
9 0 the Southend-on-Sea Light Railways (Extension) Order, 


South Shields.—ExtTEension APPROVED.—The Ministry 
of Transport has confirmed the Light Railway Order for the 
Corporation to establish a car service to Oleadon in connection 
with the proposed extension of the borough boundaries, 


TELEGRAPH AND TELEPHONE NOTES. 


France. — Telephonic communication between Paris, 
Rotterdam, The Hague, and Amsterdam was to be re-established on 
December lst. 


Germany,— ILLEGAL WIRELESS APPARATUS.—The case 
against Dr. Heinrich Stinnes, the brother of Herr Hugo Stinnes, 
the Westphalian coal magnate, and his son Hans Stinnes, was 
resumed in the British Summary Oourt at Cologne, on Nov. 29th. 
The case had been adjourned from November 19th, when 
Herr Stinnes was charged on three counts with having wireless 
apparatus in his house, thereby transgressing the ordinance of 
the Rhine and High Commission and the military agreement for 
the ocsupation of the Rhine, as endangering the safety of the 
British forces. The defendant pleaded that it was an experi- 
mental set used by his son without any malicious intention, and that 
there was no attempt to conceal the aerials. The presiding officer 
accepted this view, and fined each of the defendants 10,000 marks 
(£40 approximately). He added that had he been convinced of the 
existence of sinister motives a long term of imprisonment would 
have been inflicted.— 77e Times. 


ltaly.—FonEIGN TELEGRAM Tax.—As a result of the 
inflated value of gold the supplementary tax on foreign telegrams 
will be increased to 250 per cent., as from Deoember 3rd. 

New CABLES.—Aoocording to Telegrafi e Telefoni, the Italian 
Scruizio del Telegrafi has in contemplation a scheme to lay a series 
of submarine cables in the peninsula between Genoa and 
Trieste, two of which have already been laid—namely, Rome to 
Genoa and Venice to Trieste. The remainder of the scheme oom- 
prises eight lines—viz., Fiumicino to Naples, 255 km.; Naples to 
Messina, 354 km.; Messina to Catania, 104 km.; Catania to 
Syracuse, 65 km.; COatania-Taranto-Bari, 720 km.; Bari to 
Ancona, 454 km.; Ancona to Venice, 252 km.; and Spezia to 
Genoa, 85 km.—or a total of 2,289 km. The cost of the scheme at 
present prices is estimated at—cables, 30,000,000 lire; and laying 
same, 300,000 lire. The scheme is motived by the wish to escape 
atmospheric and electrical inductive effects, 
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Telephones in Parllament.— To cope with any unex- 
pected happenings,” a "strategio ” network of telephones has been 
installed in the Houses of Parliament, says the Evening News. 
One of the instruments has been fitted up just outside the Bar of 
the House of Lords itself. 


United States CABLE CoNTROVERSY.—The Supreme 
Court of the District of Columbia, on Novemher 30th, heard argu- 
ments in support of the Western Union Cable Co.'s application for 
&n injunction to restrain Mr. Daniels, Secretary of the Navy, from 
interfering with the construction of a telegraph cable between 
‘Miami (Florida) and Miami Beach. Mr. Daniels submitted an 
affidavit to the effect that it had always been the Government's 
policy to prevent the laying of any cable on the shores of the United 
States connecting it with a foreign country in which the cable 
company had a “monopoly of cable connections.” Mr. Oolby, 
Sec etary of State, also submitted a statement.—Reuter’s Trade 
Service (Washington). 


Wireless Time Signals.— Wireless telegraph equipment 
is being installed at the Huddersfield tramway offices, to the design 
of the son of the tramway manager, with & view to picking up the 
Eiffel Tower (Paris) standard time messages. A governor clock 
has been fixed, and the tramway clock, which is recognised as the 
standard timekeeper in the district, will be checked each day by 
the Paris message. The wireless installation is to be made by 
members of the tramway staff, and is expected to be completed 
next week. Huddersfield is the first English municipality to take 
its official time direct from the Eiffel Tower. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW in which the “ Official 


Notice" appeared.) 


OPEN. 


Australia, —MELBOURNE.— February 24th. Electricity 
Commissioners. Plant for the Morwell power scheme—25,000- 
12,500-K w. turbo-alternators, 600-Kw. turbo-alternators, condensing 
plant, circulating pumpe, transformers, and switchgear, copper 
cable, steel transmission towers, &c. (November 26th.) 

QUEENSLAND. — January 26th, 1921. P.M.G.’s Department. 
Telephone apparatus and parts. Schedule 509, (See this issue.) 

SYDNEY. — January 31st. Municipal Council. H.T. and L.T, 
cable (specification No. 628). Electric Lighting Department, 
Town Hall, Sydney. 


Belgium, — ANTWERP. — December 16th. Municipal 
Council. Armoured cable terminal and junction boxes, automatic 
cut-outs, Ko., for use at the Antwerp Dock. The specification in 
French is available for loan to British firms on application to the 
Department of Overseas Trade, 35, Old Queen Street, E.C. 

December 14th. Municipal authorities of Ougreé (Province of 
Liége). Establishment and equipment of a laboratory for the 
standardisation and verification of three-phase electricity meters. 


Birmingham. — December 11th. Electricity Supply 
Department. Six months’ supply of stores, including vuloanised 
wire and wiring sundries, carbon brushes, &c. Mr. E. J. Jennings, 
Secretary, 14, Dale End. 


France.—December 17th. The French State Railway 
authorities. The supply and installation of the necessary plant, 
at the railway works at Batignolles, Sotteville, Rennes and 
Saintes, for the maintenance of train electric lighting installa- 
tions. Particulars from the Service Electrique, 88, Rue de Rome, 
Paris. 

BouLoaNE.—8Supply and erection of six electric travelling cranes 
for the Nord quay of the Loubet basin. Chambre de Commerce 
de Boulogne-sur-Mer. 


Leyton.— January 11th, 1921. Urban District Council. 
Electric wiring 142 houses on the Barclay estate. (See this issue.) 


Littleborough.— December 20th. Urban District Council 
Electricity Department. — High -tension cables, roadwork, &oc. 
(November 26th.) ; 


New Zealand. — NAPIER. — January 17th. Borough 
Council. One 500-Kw. electric generating set. Copies of the 
specifications and blue prints may be seen at the Department of 
Overseas Trade (Mr. Holloway) up to December 15th, after which 
date they will be available for loan to British firms in the provinces. 

WELLINGTON.—January 21st. Public Works Board. Steel pipes 
and fittings required for the Lake Coleridge electric power plant 
(completion of fourth pipe line). Copies of the specification may 
En at the Department of Overseas Trade, 35, Old Queen Street, 

February 11th, 1921. Publio Works Tender Board. Steel pipe 
lines and fittings for the Mangabao electric power plant. Copies 


of the specification can be seen on application to the Department 
of Overseas. Trade (Mr. Goad) np to December 20th, after which 
date they will be available for loan to firms in the provinces. 


Pontypridd. — December 14th. Board of Guardians. 
Supply of electrical material. Mr. W. Speckett, Union Offices. 


Portrush. — January Ist, 1921. Urban District 
Council Electricity Department. Gas plant, engines and dynamos, 
booster and balancer, switchboard accumulators, overhead and 
underground cables. (See this issue.) 


Rhodesia. — SALISBURY. — January 18th. Municipal 
Council, Electric generating plant, switchgear, cable and oon- 
verters. Specification (33 3s.) from the Council's Consulting 
Engineer, Royal Chamters, Johannesburg. 


South Africa.—JoHANNESBURG.—January 18th, 1921. 
Band Water Board. Supply and erection of steam boiler, super- 
heater, stoker, economisers, &c., steam turbo driven centrifugal 
pumps, condenser, KO., for the Swart Kopjes pumping station. 
Copies of the specifications, xo, and forms of tender can be seen 
on application to the Machinery Section, Department of Overseas 
Trade, 35, Old Queen Street, 8.W. 


Southampton.— December 17th. Electricity Department. 
Steelwork for extensions to boiler house and extensions to boiler- 
house equipment, exclusive of boilers. (December 8rd.) 


St. Helens.—December 11th. Electricity Department. 
One double-girder hand-operated overhead travelling orane, 
(December 3rd.) 


- Wallasey.—December 14th. Corporation Gas Depart- 
ment.—Four electrically-operated capstans. Mr. J. H. Crowther 
Gas Worke, Limekiln Lane, 


CLOSED. | 


Aberdeen.— The offer of Mr. A. McRobb of £480 for 
wiring of portions of Oldmill, other than the special hospital, has 
been accepted. | 

Birkenhead.—Town Council. Accepted :— 


W. T. Henley's Telegraph Works Co., Ltd., high-tension mains, £8,883. 
British Thomson-Houston Co., Ltd., high-tension rotary converting plant, 


i, 
Bury.—Town Council. Accepted :— 


Extensions at Chamber Hall power station :— 
Clarke, Chapman & Co., Ltd.—Boiler. 


W. H. Allen, Sons & Co., Ltd.—Condenser. 

Babcock & Wilcox—Stoker. 

Davidson & Co., Ltd. —Fan. - 

Dartford.— Urban District Council. Accepted :— 

Pirelli’s, Ltd.—Cables, 450 yds., £288 10s., and 470 yds., £208. 

Johnson & Phillips, Ltd.—280 yds., £98. 

Darwen.— Tramways Committee. Accepted :— 

Harwood, Allanson & Co.—Erection of a tram shelter at the borough 

boundary. 

Dundee.—Ponspond & McHardy have secured the con- 
tract for electric lighting of the Corporation houses (two sections), 
their offers being £687 and £794. 


Liverpool, — Corporation. Accepted :— 


Power Rectifiers, Ltd.—Supply of a mercury vapour rectifier for the 
Garston power station. 


London. — L. C. C. Highways Committee. — New coal- 


conveying plant at Greenwich power station :— 


Fraser & Chalmers "E" ee ee ee ee oe £064,718 
Babcock & Wilcox oe EN m us x sè 69.803 
Do. Alternative oe "n Sa T 72,865 
Do. Do, ee ee e. 674 
Spencer & Co ee ° 84,594 


The Committee proposed to accept the lowest tender, viz., that submitted 
by Messrs. Fraser & Chalmers, Ltd, but the company were unwilling to enter 
into a contract without certain increases for labour and materials. The Com- 
mittee accordingly decided to &ccept the company's tender for Section 8 of the 
work (conveyors) only on the basis of the adjustment of price claimed by 
them, i.e., £27,765, plus £1,644 increase, Fresh tenders were invited for 
Sections 1 and 2, and, as a result, the undermentioned tenders were received :— 


Section 1. Section 2. 
Two transporters Weighing 
and crane, | machines. 
Armstrongs & Main, Ltd. £22,304 — 
Sir Wm. Arrol & Co., Ltd. . 80,836 £5,040 


Mitchell Conveyor & Transporter Co., Ltd. .. 84,595 si 8,200 
Fraser & Chalmers, Ltd.  .. is 5 = 35,650 a 8,230 

Do. Alternative -> 6 2,025 
Spencer & Co. .. oe " 42,471 me 8,850 


The lowest tender for Section 1 is not to the Council’s specification The 
Committee has decided to accept the tender of Sir Wm. Arrol & Co., Ltd., for 
Section 1, and the alternative offee of Fraser & Chalmers, Ltd., amounting to 
£2,035, for Section 2. This will involve the transfer to Section 1 of Sir Wm. 
Arrol & Co.’s tender of the provision of certain material, estimated at £440, 
which was inciuded in Section 2, and will increase the amount of this tender to 
£31,276. The tenders the Committee proposes to accept are subject to increase 
or decrease in accordance with variations in the cost of labour and material. 
The Committee recommends that it be authorised to accept the tenders on 
this basis. 
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FFT LOCI SURE HNIC ET TER I ECE AST — TU MU OU MERE EDD E TEES GOES ILE —— ——— — ͤ ..... — 


FORTHCOMING EVENTS. 


Society of Londoa.—Friday, December 10th. At the Imperial 
College of Science, South Kensington, S. W. At 6 pm. Ordinary meeting. 


Technica: Inspection Association —Friday, December loth. At the Royal 
bociety of Arts, John street, Adelphi, W.C. At 780 p.m. Paper on 
Some Features of Tensile Fractures,” by Dr. G. H. Gulliver, 


ingham Electric Club.—Saturday, December llth. At the Grand Hotel, 
Coimore Raw. At 7 p.m. Annual Gesera! Meeting. 


Chief Technical Assistants’ Association.—Saturday, December llth. At 
Anderton’s Hotel, Fleet Street, E.C. At 8 p.m. Paper on ** Adjudication 
of Te ders for Turbo-Alternasors,’’ by Mr. J . R. J. Bowden. 


Manchester Association of Engiaeers.— Saturday, December 11th. At the 
Memorial Hall, Albert Square. At 7 pm. Pap r on Radiology applied 
e 85 Testing of Materials," by Mr. A. P. M. Fleming and Mr. J. 
larke. 


Institution of Post Office Electrica! Eogineers (London Centre).— 
K adag, December lsth. At the Royal society of Arts, John Street, 
Adelphi, W.C. at 6 ie Lecture on The Development of Wireless 
Te'egraphy," by Mr. E. H. Shaughuessy. 


Boyal Society of Arts.—Monday, December 18th. At John Btreet, Adelphi. 
At 8 p.m. Cantor Lecture II., Micro-Organisins and some of their Indus- 
trial Uses, by A. Cha, ton Chapman. 


Iaminating Engineering Society. — Tuesday, December 14th. At the 
Royal Society of Aris, John St., Adelphi, W.C. General meeting. 


Institute of Marine Engiaeers.—Tuesday, December 14th. At the Institute, 
the Minories, E. Paper on ‘Lubricating Arrangements for Internal 
Combustion Engines,“ by Mr. E. G. Warne. 


Nstiona! Association of Supervising Electricians, — Tuesday, De-em- 
ber 14th. At St. Bride's Institute, Bride Lane, E C. Paper on Progress 
in Lighting," by Me. W. E. Bush. 


Chemical Society. — Thursday, December 16th. At the Institution of 
Me hanical Engineers. Storey's Gate, 8. W. At 8 p.m. Lecture by Sir R. 
Robertson, K.B.E., F.R.S. ; 


Institution of Electrical Engineers. — Thursday, December 16th. At th 
Institution of Civil Engineers, Great George Street, B.W. At 6 p.m 
Di:cussi»n of Report on the Heating of Buried Cables. 
Friday, December 17th. At the Institution of Civil Eng nee s, Great 
George Street. S8. W. A«6 p.m. Special General Meeting. 
Informa! Me:ting.—Monday, December 13th. At the Institute of 
. Patent Agents, Staple Inn Buiidings, W.C. At 7 p.m. Discussion on 
* Percentage and Accuracies, Meter Constants and Standards, and Name- 
plates,“ to be opened by M-. W. J. Minton. 
Wireless Section.—Wednesday, December 15th. At the Institution 
of Civit Engineers, Great Geo-ge Street, S. W. At 6 pm. Paper on 
Range of Wireless Stations, by Capt. R. C. Trench, R.E. 


Liverpool Sub-Centre.—Monday, December 18th. At the University, 
Liverpool. Ai 7 p.m. Papers on The Distribution of Eieetricity,“ by 
Mr. W. B. W. odhouse, and on "Sme Economic Aspests of k. u. r. Distri- 
bution by Underground Cables," by Mr. R. O. Kapp. 


North-Esstern Centre.—Monday, December 13th. At the Armst ‘ong 
College, Newvaste on-'l'yne. At 7.15 p.m. D.scussion of Report on the 
Heating of Buried Cables, to be opened by Mr. E. B. Wedmore. 


North -Midlaad Ceatre.— Tuesday, December 14th. At the Hotel 
Me zropole, Leeds. At 7 p.m. Discussion of Report on the Heating of 
Buried Cables. i 


Scottish Centre.—Tuesday, Decəmb>r 14th. At 207, Bath Street» 
Glasgow. At 7.30 pm. Paper on The Distribation of E'e:tricity," by 
Mr. W. B. Woodhouse. 


Sco:tish Centre 'Stade»ts' Section).—Friday, December 10:h. At 
the Royal Technical College, Glasgow. At 7.80 p.m. Paper on “Static 
Transformers,“ by Mr. R. Dickson. 


South -Mialaud Centre. Wednesday, December 15th. At th» Univer- 
sity, Bicmingham, at? p m. Ordinary meeting. 


Electrical Trades Berevolent Institution.—W«dcesday, December 16th. 
Annual Festival. At the Connaught Rooms.: At 7.30 p.m. 


Electrical Development Association.—Friday, December 17th. At the 
Hotel Ceci, Strand, W.C. At 1.15 p.m. Luncheon. 


institution of Mechanical Engineers.—Friday, December 1th. At the 
Institu i^n, Storeys Ga e. At 6 p.m. Paper on “Thir nodynamic C vc es 
in relation to the Design and Future Development of Internsl-combus.ion 
Motors, by Mr. W. J. Walker. 


Junior Iastitntion of Engineers.—Friday, Decsmber 17th. At the Royal 
United Services Institution, Whitshall, S. W. At 7.90 p.m. Presidential 
address, by the Right Hon. Lord Weir of East wood, on Some R :flections 
on our Industrial Situatioa.”’ 


burgh Electrical Society.—Friday, December 17th. At the Philo- 
sophieal Institute. At S p.m. Electrical Questions and A* swers. 


NOTES. 


New Alloy Secret.—Tests were carried out at Sheffield 
recently of a new high-speed cutting proluct, containing a secret 
alloy. Is removed from a test bar over five times th» weight of 
material that was out away by a standard high speel s:eel tool 
contaiaing a tungsten ingredient. — Daily Mail, 


Coal-Cuttiog Machines.—A statement issued by the 
Scottish Coal-Cutting Machinemen's Association emphasises the 
need for improvements to mioimise the risk of accidents and 
danger to health in connection with coal-cutting by machinery. 
Mr. Glancey, the secretary, reports that in the Lochgelly Seam, 

Blairhall Colliery, Fife, & machineman had the alarming experience 
of seeing gas ignited by the picks of the coal-cutter on which he 
was employed striking the pavement or floor. Had there been & 
large volume of gas present an explosion would have occurred. 

It is probable, states the report, thst the Home Office will frame 
regulations prohibiting the use of coal.cutters in gasay scams. 
This will be a serious blow to Scottish mining, and will certainly 
reduce output, as there is hardly a coal mine in Scotland but what 
bae its gassy sections. The employment of co&:-cutters has 
greatly increased during the past few years. In 1911 6,910,616 
tons of coal were cut, in 1919 the tonnage amountel to 10,379,196, 
while for 1920 it is expsoted that the output will be somewhere in 
the region of 15,000,009. 


The Debt of Honour.— That the obligation of the country 
to those who fought for it is being but tardily met is made clear 
by the figures recently given in reply to a question in the House of 
Commons. The Times report states that Sir M. Barlow, Parlia- 
mentary Secretary, Ministry of Labour, replying to Mr. Mills, 
said: — The total number of able-bcdied ex-Servioe men in Great 
Britaia registered as unemployed on November 12th, 1920, was 
203.479. Including Ireland, the figure was 220,935. The total 
number of wholly disabled or partially disabied ex-Servioe men 
registered aa unemployed in Great Britain on the same date was 
15384. Including Ireland the figure was 18881. These figures 
all relate to men on the ‘live’ registers of the employment 
exchanges, bit I realise that a margin must be added for men un- 
emp:oyed but not registered.” 


The Channel Tuanel,—The Commission appointed to 
consider the question of the development of commercial relations 
bətwoan Eastern and Western Europe recommends the construction 
of & Channel tunnel as soon as possible, 


Lectures.—TH& INSTITUTE OF CosT AND WORKS 
ACCOUNTANTS.—The second of a series of lectures, arranged 
by this Institute, will be given on Wednesday, December 15th, at 
The Hall of the Institute of Charterei Patent Agents, Staple Inn 
Buildings, Holborn, W.C., at 7 p.m., by Mr. G. E. M. Johnson, on 
Decimals and their Application to Costing." Admission is by 
t'cket only, which may ba obtained from the Secretary at the 
above address. 


Northampton Polytechnic Conversszlone.— On Friday, 
December 3rd, the annual prize distribution and conversaz'one were 
held at the Polytechnic, Cierkenweil. The presentation of prizes 
and certificates by Dr. Sydney Russell Wells. vice-Chancellor of the 
Univereity of London, was preceded and followed by organ recitais 
by the Polytechnic organist, Mr. Seymour Dicker. All laboratories. 
workshops, &c., were thrown open to visitors, and the students 
demonstrated their machines and work to interested groups. Half- 
hour lecturettes were given by two or three speakers, and 
gymnastic and swimming displays by the studente and instructors 
formed yet another attraction. On Saturday the programme was 
continued for the benefit of the students and their friends, and an 
aided enjoyment was provided by the Polytechnic orchestra and 
choir, who rendered an excellent programme of music. The very 
fine organ was again heard, and altogether the function was a 
g 'atifying succes. 


Electric Tricycles.— Jr Cycling states that the Swiss 
postal authorities intend to make use, in the near future, of electric 
motor-tricycles. These machines will be used in Geneva and Berne 
in connection with postal work. Apparently speed and heavy 
carrying capacity are not aimed at, for the machines are only fitted 
with a smal! battery of accumulators, and the speed of which they 
will be capable is estimated at 15 M.P.H. 


Mines Department.—The constitution of the new Mines 
Department was completed on December 6th, when the transfer to 
the Depa:tment of th» powers and duties of the Home Office in 
relation to mi ies and quarries became effective, Under the new 
o:ganisation the post of Controller of Coal Mines, held by 
Mr. A. R. Duncan, will be abolished, and the duties discharged by 
the Secretary for Mines, Mr. W. C. Bridgeman, M.P. 


A New Bronz:.—A new alloy of copper and aluminium 


has been invented and tested by the Aktieboliget Skandinaviaka 


Armaturfabriken. The name given to the new combination is 
" aloobronze" ; it has the colour and lustre of gold, and it is said 
to be stronger, tougher and harder than any other bronze. It can 
b» wrought, forged or rolled in any way without suffering de‘erior- 
ation, and it resista th» influence of the air, acids, and salt water. 
Reuters Trade Service (Stockholm). 


Westera Electric Co.'s Printing Telegraphs aud Tele- 
phone Repeaters. —Oa Monday we had the p'easure of witnessing 
a demonstration of the latest models of the Western Electric Co.'s 
multiplex and start-stop ` printing telegraph systems, as well as 
their telephone repeaters for use on long-distance lines. These 
apparatus have been brought upto a remarkable pitoh of efficiency. 
Particulars will appear in a later issue. 


The Electrical Development Association's: Luncheon.— 
On Friday, December 17th, after the general meeting of the Asso- 
ciation, a luncheon will be held at the Hotel Cecil, at 1.15 p.m. 
Some influential and interesting visitors are expected, and in view 
of the important work already acsomplished by this young but 
energetic Association, as well as the vast field of labour which lies 
before it in the future, the occasion will rank as a notable one in 
the record of the year's activities, 


The Electrical Trades Benevolent Institution. —O. 
Wednesday next the annual festival takea place at the Connaught 
Rooms. We trust that no rival attraction will be permitted to 
prevail over the merits of this admirable Institution, and that the 
guests will assemble deeply imbued with the spirit of Christmas. 
so that a record result may be achieved. 


Trade with Hongary.—The Board of Trade Journa! 
states that particu'ara regarding commercial travellers have been 
supplied by the British Commercial Commissioner at Budapest 
with a view to the assistance of business men visiting Hungary. 
Taeze particulars may be obtained from the D.O.T., 35, Oid Queen 
Street, S.W. 1. 
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The Severn Barrage.— Elsewhere we give some parti- 
oulars of the plant which it is proposed to put down for the utilisa- 
tion of the tidal power of the Severn; they are extremely 
interesting, the project being absolutely unique and possessing 
some remarkable features. 

The low head available necessitates a low speed of revolution for 
the turbines, though the runners are only 10 ft. in diameter; more- 
over, the speed will vary with the varying head, apparently 
precluding the use of alternating current. The generators, there- 
fore, are of the D.C. type. driven by gearing with a speed ratio of 
71 to 1, and the E M.F. will be maintained constant by varying the 
field. As the pressure will be 525 volts, and the output of each 
machine 1,300 KW., the current will be 2,480 amperes, necessitating 
large commutators, numerous brushes and heavy copper leads to 
the rotary converters. The total output is estimated at 500,000 H P., 
presumably at the turbine shafts, and allowing for losses in the 
dynamos and gearing, the electrical power will be about 336,000 KW., 
so that there will be no fewer than 258 generators and turbines, 
allowing for spares, let us say, 300. This is a figure which com- 

letely swamps the vistas of Willans sets with which we used to be 

ami iar 20 years ago, if it does not, indeed, stagger the imagination. 
Whether the machines will be marshalled in one long row, or in 
serried ranks, we do not know, but in any case, the ground space 
covered will necessarily be enormous ; each turbine will occupy at 
least 400 sq. ft., so that the minimum space required will be 
120,000 sq. ft., or 22 ecres. 

The dynamos will presumably be mounted at a higher level, on a 
floor of equal area. Above them, we believe, will be the rotary 
converters ; these are to be of large capacity," by which we may 
perhaps understand 10,000 KW. each, in which case there will be 
40 machines. each taking a direct current of 19,000 amperes. We 
leave the commutators and brushes to the imagination of our 
readers. The leads from dynamo to converter must be at least 
20 sq. in. in cross section, or 40 sq. in. per set, and even then 
they will run hot. No doubt there will be room for the trans- 
formers on the same floor, and if we neglect euch items as 
switchgear, which no doubt will be reduced to he minimum, the 
total fi or space to be provided in the building will be 8} acres, in 
three floors, which must ca ry enormous weights. The press ure 
being raised to 60,010 volta for transmission, the cross-section of 
oopper will be correspondingly reduced, and we may estimate that 
to carry the three-phase current. ove*h-ad cables of an aggregate 
cross-section of 9 sq. in. will suffice. The distance to the 
pumping station being 10 miles, the total weight of copper in this 
connection alone will be over 800 tons. The transmission mains 
to feeding centres will, of course, be many times as heavy. 

At the pumping station tbe sets are of 13.000 Kw. each ; a peak 
load of 1,000,000 H P. is allowed for—say, 750.000 Kw.—so that 
there will be motor. generators numbering about 60. 

Thus the complete plant comprises : 300 turbines and generators 
aggregating 390.000 Kw.; 40 rotary converters and transformers 
aggregating 400,000 KW. ; 60 turbines and generators aggregating 
750.000 Kw ; and 60 pumps of, say, 300.0C0 KW., the whole being 
practically equivalent to piant agg'egating over 14 million Kw. | 

Truly thee are extraordinary figures. They are largely guess- 
work, but they are based on the "unofficial" figures. and anyone 
who pleases can work out otbers for himself. That so vast an 
undertaking necessitates a correspondingly huge plant is not 


denied, but we are loath to believe that the use of commutating 


dynamos in comparatively small sizes and of rotary converters is 
unavoidable or the bast solution to the admittedly difficult problem 
of generation. 


Appointments Vacant.—T wo engineering draughtsmen 
(8150 + war bonus), one ditto £100 + war bonus, for the Metro- 
politan Asylums Board (the appointments are temporary) ; two 
engineering appointments in the Works Department of the 
Loughborough College; lecturer in Electrical Engineering, for the 
Birmingham Muaicipal Technical College; shift engineer (£400 
+ 50 per cent.), for the electric power plant at Dar-es-Salaam ; 
assistant electrical engineer, or power station foreman ($150 per 
month plus 15 per cent., Straits Settlements currency), for the 
Singapore Harbour Board ; assistant engineer (£250) for the 
Mosselburgh Tramways and Electricity Work-; telegraph inspectors 
(&300 + 50 per cent.) for the Posts and Telegraph Department, 
Targanyika Territory. See our advertisement pages to-day. 


Service Notes.—The following revision of the minimum 
substantive rates of wages for workmen forming part of electrical 
generating staffa in dockyards and other naval establishments has 
been approved :— Weekly rate for hired men at " B" class stations, 
supervisors of drivers and dynamo attendants, 458. 6d. to 47s. 10d. 
Warrant Electrician W. Beavis has been promoted to Commissioned 
Electrician from the lst inst. The following officers of the 
Electric Lights Companies of the Lancashire Fortress Royal Engi- 
neers (Territorial Force) have been transferred to the Territorial 
Reserve of Officers, with the ranks and promotions given :—Capt. 
J. W. Shawe and Capt. H. C. Williams, A. M. I. C. E, to be majors ; 
Capt. J. D. Russell, Lieut. S. Brassey- Edwards, A.M I C.E., Lieut. 
G. Summers, to be captains; Lieut. L. P. Carter, Lieut. R. G. 
Smith, Lieut. H. W. Stafford, to be lieutenants ; Lieut. H. D. St. J. 
Lidiard, Lieut. S. W. Newman, and Lieut, A. D. Phillips. from the 
Ryde Electrical Engineers, to be lieutenants in the Territorial 
Reserve of Officers—all from the 27th ult. Lieut. H. S. Peet, from 
the London Electrical Engineers, to be lieutenant in the Territorial 
Rezerve of Officers from the 2nd inst. 


Educatlonal.— McGitt University FOND.—Including 
the grant of $1,000,000 from the Government of the Provinoe of 
Quebec, and $1,000,0C0 from the Rockefeller Foundation, the McGill 


University centennial endowment fund has reached the total of. 


$6,321,000 (approximately 41,580,000).— The Times. 
AUMISALTY ELEOTRICALSCHOLA R8HIP8.—It is officially announced 
that the regulations governing the award of the Admiralty scholar- 


ship in Electrical Eogineering at the Royal Naval Oollege at 


Greenwich are under the consideration of the Board. Until further 
notice, however a three years' electrical course will be granted to 
the successful scholar, but only the boy who obtains the highest 
number of marks in three years, instead of two years, as previously, 
will be awarded an electrical scholarship.— Zhe Times. 


Christlania Developments.—It is now assumed with 
tolerable certainty that the Christiania. municipal authorities 
have abandoned the idea of erecting a new central station 
with steam-driven plant in favour of obtaining a further 
supply of energy from other sources. This assumption is 
based upon the fact that a committee proposal has just been 


placed before the Council recommending that the electricity ` 


department should be authorised to enter into contraets to 
purchase a supply gradually rising to 20,000 kw. in the course 


of a few years. It appears that three schemes are available. 


for selection. The first is an offer of 92,000 Kw. from the 
Norsk Hydro Co. at Rjukan, at a price which was formerly 
stated to be about 95 kroner per Kw. per annum. The opinion 
then prevailed that the State should defray the cost of the 
transmission line from Rjukan to Kongsberg, and the local 
authorities the cost from the latter to Christiania; and 4,000 
KW. would be allocated to the district of Buskerud and 2,000 
KW. to Drammen. The second scheme would be to obtain 
power from the works at the Raanaas Falls, which would be 
able to spare 5,000 kw. for Christiania, and the third relates 
to the Tysse works, from which an offer of 100.000 Kw. was 
made in 1918 at a price of 90 kr. per Kw. In this connection 
further proposals have been made to the Christiania autho- 
rities by the A.S. Tyssefaldene, the company offering from 


10,000 kw. in the first year to 50,000 kw. in the fifth year. 


The companv states that a financial syndicate in London has 
given a binding offer to finance the new works, subject to 
the fulfilment of certain conditions. 


INSTITUTION NOTES, 


Junior Institution of Engineers. —The Right Hon. Lord Weir of 
Eastwood, P.C.. D.L., LL D., will deliver his presidential address at 
& meeting of the Institution, to be held at the Royal United 
Servioe Institution, Whitehall, on December 17th. 

At a meeting, last week, of the NORTH-EASTERN SECTION, at 
Newcastle. a paper was read by Mr. W. N. Waggott on Modern 
Sub-Station Design." The author pointed out the necessity for 
cheap electric power, and the bearing which the cost of aub-stations 
and sub-station plant had upon the economical distribution of 
power, emphasising the necessity for chesp fuel, large units, and 
the interconnection of small stations. 

Institution of Electrical Engineers. (WESTERN CENTRE).—A 
meeting was held at the South Wales Institute. Cardiff. on Monday last, 
and was wellattended. Thechairman (Mr. A. J. Newman) announced 
that theCouncil's proposalsin connection with increased subsoriptions 
had been adopted by a large majority. The large audience gave Mr. 
W. B. Woodhouse a rousing reception on his rising to deliver his 
paper on The Distribution of Electricity,” the reading of which 
was followed with sustained interest, and was productive of a good 
discussion, to which the chairman, and Messrs. A. Nicholla Moore, 
J. W. Burr, A Ellis, W. Nairn, W. A. Chamen, and Major David and 
Capt. Lindsay contributed. : 


Technical laspection Association. —At the first meeting of the 


session to night. a paper on ‘Some Features of Tensile Fractures " 
will be read by Dr. G. H. Gulliver. 

Glasgow and District Radio Clab.—On November 10th. Mr. E. 
Snodyrasa gave an interesting lecture on The Theory and Care of 
Accumulators,” The lecturer fully described the construction of 
the various types and explained the chemical action Oa Nov 24th 
Dr. G. E. Allan delivered a lecture on Sound," with special refer- 
ence to analogies in wireless telegraphy. 

Institution of Post Office Electrical Engigeers.—A general 
meeting of the London Centre will take place at the Royal So:iety 
of Arts. at 5.30 p.m. on December 13th, when Mr. E. H. Shaugh- 
pessy will give a lecture on The Development of Wireless 
Telegraphy." . 

Palsley Association of Electrical Engineers. — Under the 
auspices of the Association, Mr. W. Blair Smith, the Corporation 
electrical engineer, gave an illustrated descrip:ion of the town's 
electrical undertaking to a large audience, on November 30th, 

Institution of Civil Engineers,— There has recently been 
inaugurated at Birmingham the first Local Centre of the I. C. E.; 
previously only students meetings were held in the provinces, 
Mr. John D. Watson, M. Int t. C. E., F. R. S. I., chief engineer to the 
Birmingham Drainage Board, has been elected first president, and 
at the inaugural meeting at the University he delivered an interest - 
ing address. Why the Institution, which was admittedly the 


parent, ever allowed her children, in the persons of the mechanſoal, 


electrical, mining, and other engineers, to hive off and form separate 
units under separate management, he could not understand, but the 
effect had been prejudicial to the profession as a whole, He did 
not mean that it was unwise to have separate societies dealing with 
specialised subjects, but those societies should form parta of one 
great whole, and be guided by the salient rules of the governing 
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body. In a voting paper issued to members recently, they were 
asked if they approved of the Institution obtaining statutory 
powers to prescribe the qualifications and to conduct examinations 
for admission to the profession of civil engineering ; to keep a 
register of civil engineers, and to prevent per:ons not duly qualified 
from holding themselves out as members of that profession ; 
97 per cent. of the replies were in the affirmative. The time had 
come when the profession should be elevated to the status of the 
professions of medicine and law. 


Illeminating Engineering Society.—The hon. secretary of the 
Society will present a report on progreas during the vacation, and 
there will be some interesting exhibits illustrating new develop- 
ments in lamps, lighting appliances, illumination- photometers, &o., 
at a meeting to be held at the Royal Society of Arts, on 
December 14th. 

Faraday Society.—An ordinary scientific meeting will be held 
at Burlington House, Piocadilly, W.1, on December 13th, when 
Dr. A. E. Oxley will present a paper by Prof. E. D. Campbell 
(University of Michigan), and open a discussion on '' A Force Field 
Dissociation Theory of Solution Applied to Some Properties of 
Steel" Mr. A. L. Norbury, M.Sc., will read a paper on The 
Electrical Resistivity of Dilute Metallic Solutions.” Mr. W. E. 
Hughes, B.A., will read a paper on “The Forms of Electro- 
Deposited Iron and the Effect of Acid upon ita Structure—Part 1, 
Deposited from the Chloride Bath.” 

The annual general meeting will be held at 8 p m. before the 
ordinary meeting. 

The following nominations for officers and Council have been 
made: —President, Prof. Alfred W. Porter, F.R.S. ; vice- presidente, 
W. R. Cooper, Prof. C. A. Desch, Dr. J. A. Harker, O.B.E., F.R.S., 
Emil Hatschek, Prof. T. M. Lowry, O. B. E., F.R.S., Dr. E. H. Rayner, 
Dr. G. Senter ; treasurer, Robert L. Mond, F.R.S.E. ; Counci), Dr. 
A. A. Allmand. Dr. H. Borns, Prof. W. C. McO. Lewis, Harold 
Moore, O. B. E, Prof. J. R. Partington, C. C. Paterson, Prof. A. O. 
Rankine, Sir Robert Robertson, F. R. S., Sir T. Kirke Rose, Dr. W. 
Rosenhain. 


The Royal Soclety.—At the meeting on November 18th, papers 
were read by Prof. U. W. Richardson on " The Emission of Electrons 
Under the Influence of Chemical Action,” and by Dr. A. E. Oxley 
on '" Magnetism and Atomic Structure.” 

Chelmsford Engineering Society.—Oo December 2nd, Mr. G. 
Bass read a long and interesting paper on Diesel engines, Mr. 
O. W. Cooper presiding. The paper detailed the history of Diesels 
from the experimental engine of Dr. Rudolf Diesel, produced in 
1893, up to the highly-efficient engine of the present day. The 
discussion following was adjourned to December 16th. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
teovmoal or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
RLBOTRICAL REVIEW posted as to their movements, 


Tunbridge Wells T.C. has increased the war bonus paid to 
the electrical engineer from 10 per cent. of his salary to 20 per 
cent, as from October lst last. 

St. Helens T.C. has increased the salary of the electrical 
engineer from £600 to £800 a year; and that of the tramways 
manager from £575 to 4650, as froin October Ist last. 

Mr. J. W. Colli has been appointed chairman of the 
Birkenhead Electricity Committee in succession to Mr. D. J. 
Clarke, und Mr. W. H. Egan. deputy chairman. 

Mr. J. R. TAYLOR, a well-known employé of the Liverpool 
Corporation, was last evening, November 23rd, presented with 
u case of cutlery by his colleagues and friends, on the occasion 
of his marriage with Miss Stirland, of Gateacre. Mr. Dickin- 
son, chief engineer, made the presentation, and speeches were 
made by Messrs. Collins, Douglas, and several other members 
of the staff. 

The secretary of the Department of Scientific and Industrial 
Research announces that Sir JohN F. C. SNELL has been 
appointed to be a member of the Advisory Council to the 
Committee of the Privy Council for Scientific and Industrial 
Research. 

Dr. GRAHAM BELL, the inventor of the telephone, was 
presented with the freedom of the city of Edinburgh on 
Tuesday last week. 

Kirkcaldy Corporation has increased the salary of the tram- 
ways manager and electrical engineer from £575 to £675. 

Darlington Corporation has adopted a resolution of the 
Electricity Committee to increase the salary of tbe borough 
electrical engineer, Mr. LUNN, by granting him a commission 
on the reduction in working costs per unit sold, below the 
average of the 40 lowest municipal undertakings, 

Mr. N. C. Rows, A. M. I. E. E., resident engineer of the 
Power station of the River Plate Electricity Co., Ltd., La 
Plata, Argentine Republic, sailed on November 22nd for 
Bngland on six months’ leave. He will be pleased to hear 
from any of his old colleagues at Bradford. Sheffield. or Mid- 
dlesbrough. His address will be 91, St. Andrew's Road S., 
St. Annes-on-Sea, Lancashire. 

Mr. F. Ricr has resigned his appointment as engineer and 


manager of the Pontypool Electric Light & Power Co., Ponty. 
pool, Mon., and has accepted the position of outside repre- 
sentative with the Commercial Electrical Supplies Co., 8, 
Westgate Street, Cardiff. 

Mr. S. Douglas Cox, who since the inception of the com- 
puny some seven years ago, has been chief electrical engineer 
of the Dubilier Condenser Co., Ltd., makers of high-tension 
condensers, has now severed his connection with this company. 
All communications in future should be addressed to him at 
his London office, 22, Tavistock Street, Covent Garden, W.C. 2. 


Obituary.—Sirk W. be W. AsNEY.—The death occurred at 
Folkestone, on December 2nd, in his 78th year, of Sir William 
de W. Abney, F.R.S., a pioneer worker in the field of photo- 
graphic science, and adviser to the science department of the 
Board of Education since 1903. Sir William was also presi- 
dent of the Physical Societv, 1895-97; chairman of the Royal 
Society of Arts, 1903 to 1905: and was elected a vice-president 
of the Royal Institution in 1905. 

FLiGnT-OrrFicER C. O. Ricpen.—Fligzht-Ofticer Cecil Osborne 
Rigden, who was killed in Egypt whilst flying a mail 
aeroplane on November 29th, was, when called up for service 
in August, 1915, an articled pupil with Messrs. Martin's. 
electricians, of Dover. He obtained a commission in the Royal 
Fiving Corps. 

Mr. M. L. Veatey.—The death has occurred, suddenly, at 
the age of 63 years. of Mr. M. L. Vealev, who for 20 vears 
carried on the electrical engineering business at Much Hadham 
(Herts.). now conducted by his son, Mr. H. I.. Vealey. 

MR. Francis INcE.—The death of Mr. Francis Ince occurred 
on the 30th ult. at Jarvis Brook, Sussex. Mr. Ince was well 
known in city circles as a legal authority on shipping and com- 
mercial matters, and was for many years the senior partner in 
the firm of Ince, Colt & Co. He was also well known in matters 
connected with electric lighting and power. having been asw- 
ciated for manv years with the late Earl of Crawford and 
Balearres, the late Lord Wantage. and others. He was alo 
chairman of the Electrical Standardising, Testing and Training 
Institution at Faraday House. 


Wills.—The late Sir WII I. IAM MATHER, chairman of Mather 
and Platt. left £405.840. net nersonalty £394,896. 

Mr. J. Wrik, father of Tord Weir, and member of the firm 
of J. & G. Weir, engineers, left estate valued at £684,598. 

Mn. R. 8. Bary, late managing director of the London Elec- 
re A Corporation, Ltd., left £70,624, net personalty 


NEW COMPANIES REGISTERED. 


Halstead Electric Supply Co., Ltd. (171,527).—Regis 
tered November 19th. Capital. £12,000 in £1 shares. To carry on at Hs! 
stead and elsewhere in Essex the business of an electric supplv company, to 
establish stations and works for the generation and supply of light. heat and 
motive power; and to adopt agreements (1) with C. C. Pudney, of Bury L. 
Edmunds. for the transfer. of all his interest in an agreement between him- 
self and the Halstead Urban District Council, and (2) with Crompton & Ce. 
Ltd.. of London and Chelmsford, for the construction of the necessary works 
Minimum cash subscription, £8.000. The first directors are: R. E. Minter. 
Market Hill, Halstead, Essex; S. Moger. North Street, Halstead, Essex: C 
C. Pudney, Guildhall Street, Halstead, Essex; H. H. Portuav, I. P., Bo» 
Hall, Halstead. Secretary: R. Sargent. Solicitor: G. S. Morton, Halstead. 


Kenneth H. Kerr, Ltd. (11,505).—Private company. Re- 
gistered in Edinburgh November 23rd. Capital, £3,000 in £1 shares. To 
carry on the business of electrical engineers, manufacturers of electrical appli- 
ances, iron founders, mechanical engineers, manufacturers of agricultural im- 
plements and other machinery, &c. The first directors are: K. H. Kerr, 
“ Beechmont,” Barr Hill. Dalbeattie. Kircudbrightshire; Wm. Kerr, *' Beech- 
mont," Barr Hill. Dalbeattie. Kircudbrightshire; J. G. Abbott, 31. Vaughan 
Road, Wallasey, Cheshire, Solicitors: J. W. Whitelaw and Edgar, Royal Daak 
Buildings, Dumfries. 


Francis Law, Ltd. (171.706).—Private company. Regis- 
tered November 29th. Capital, £1,000 in £1 shares. To carry on the business 
of electrical engineers, dealers in electrical goods, motors, motor acce«sorie. 
kinematograph appliances, &c. The permanent directors are: F. H. R. Law 
(chairman and managing director), 18, Grove Gardens. Leeds; A. English. 
7. Ayresome Avenue, Leeds. Registered office: Tower Buildings, Cowpasture 
Road, Ilkley. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Watford Electric and Manufacturing Co., Ltd.—Mortgage 
dated November 16th, 1990, to secure £5,400. charged on certain land and 
buildings in Watford. Holder: J. S. Barton, 8, South Parade, Pensarn, Aber- 
pele, North Wales, 


Halifax and Bermudas Cable Co., Ltd. (28,972) . —Return 
dated September 30th. 1920. Capital, £50,000 in £5 shares; all shares taken 
up: £50,000 considered as paid; mortgages and charges, nil. 


Traction Development, Ltd.—Satisfaction in full on July 
2nd, 1920, of debenture dated November 10th, 1916, securing £2,000. 


Watford Electric and Manufacturing Co., Ltd.—Satisfar- 
tion in full on November loth, 1920, of mortgage dated October 2nd, 1918. 
curing £3,400 and further advances and interest. 


. Cranmer Brown, Ltd.—Mortgage dated November 
Ach. 1920. to secure all monevs due or to become due from compans te 
London Joint Citv and Midland Bank, Ltd., charged on a warehouse in We- 
lington Street, Hull. 
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Bombay Electric Supply and Tramways Co., Ltd. (in 
liquidation).—Trust deed dated: November 12th, 1920, supplemental to trust 
deed dated November 7th, 1905, securing all moneys owing fer the time being 
on the security of the said trust deed charged on £533,000 deposited in the 
Tata Industrial Bank, Ltd. Trustees: Electrical and Industrial Investmen 
Co., Ltd., 88, Kingsway, W.C., and Sir Edward C. K. Ollivant, K.C.I.E., 2, 
Westbourne Crescent, Lancaster Gate, W. Also trust deed of even date, 
supplemental to trust deed dated May 13th, 1909, to secure all moneys due 
owing for the time being on the security of the said trust deed charged on 
£194,900 deposited with Messrs. Glyn, Mills, Currie & Co. Trustees: Elec- 
trical and General Investment Co., Ltd., 1 and 2, Great Winchester Street, E.C. 


Foster & Pullen, Ltd.—Satisfaction in full on November 
18th, 1920, of first mortgage debenture dated May 8th, 1915, securing 2500, 
notified. First mortgage debenture, dated November 18th, 1920, to secure 
£500, charged on the company's undertaking and property, present and future, 
including uncalled capital, also registered. Holder: G. Grange, 35, Under- 
clife Lane, Bradford. 


Ernest F. Moy, Ltd.—Particulars of £6,000 debentures 
authorised by resolutions of August 26th and November 19th, 1920; whole 
amount issued; charged on the company's undertaking and property, present 
and future, including uncalled capital. 


Laminated Gears; Ltd.—Issue on November 23rd, 1920, of 
£000 debentures, part of a series. 


Sutton-in-Ashfield Motor and Electrical Engineering Co., 


Ltd.—Second mortgage and charge on certain land and pre- 
mises in Sutton-in-Ashfield, and the company's undertaking and property, 
present and future, including uncalled capital (subject to prior debenture) dated 
November 13th, 1920, to secure £11,000. Holder: B. Walton, senr., Stoney 
Street, Sutton-in-Ashfield, Notts. 


R. Darbyshire, Ltd.—Mortgage dated November 18th, 


1920, to secure all moneys due or to become due from company to Lancashire 
and Yorkshire Bank, Ltd., charged on 10, Upper Talbot Street, Blackpool. 


C. A. Vandervell & Co., Ltd.—Satisfaction in full on No- 
vember 21st, 1919, of eight mortgages dated December 3lst, 1918, securing all 
moneys then due or to become due from company to bankers (notified Novem- 

a, ber 29th, 1920). 


CITY NOTES. 


Revenue for 1919, £4,059,062, ordinary 

Eastern Tele- expenses £1,128,551, expenditure relating to 
graph Co., Ltd. maintenance of cables, difference in exchange 
income and war taxes payable abroad, con- 

tribution to pension and superannuation funds, depreciation of 
investments, payments to staff, and other war expenses, 
£1,083,627. Balance, £1,851,883. Income tax and excess profits 
duty, debenture interest and preference dividends absorb 
£580,326, leaving £1,271,557, plus £44,524 brought forward. 
£500,000 has been placed to general reserve. Three dividends 
of 14 per cent. each and a final dividend of 54 per cent. have 
been paid on the ordinary stock, making 10 per cent., free of 
tax. £416,082 remains to be carried forward. The general 
reserve fund has been charged with £573,964 in respect of the 
new Porthcurnow-Gibraltar (No. 4) cable, partial renewal of 
main line cables and other special expenditure, and with 
£200,000 as & further provision on account of investment 
fluctuation, the result being a net reduction of the fund for the 
year of £273,264. Of the issue of 1,000,000 new ordinary 
shares of £l each offered to the ordinary stock holders at par, 
933,191 shares were taken up by them; the staff of the com- 
pany was given the option of applying for the balance of 
66,879 shares, and applications were received from them for 


over three times the number of shares available. Meeting, 
December 15th. 
Western Telegraph Co., Ltd.—The report to June 30th, 


1919, states that the revenue was £2,683,076 and the working 
expenses £939,933. After providing 432.747 for debenture 
stock interest and £687,992 for income tax, excess profits duty, 
and corporation tax, £1,022,403 remains, plus £37,803 brought 
forward. £450,000 has been placed to the general reserve, 
£145,000 to provision on account of investment fluctuations, 
£50,000 to maintenance ships’ reserve fund, and £50,000 to 
land and buildings depreciation fund. Expenses of issue of 
new capital and interest on instalments paid on account of 
new issues amounted to £7,866. One dividend of 11 per cent., 
two dividends of 24 per cent., and a final dividend of 34 per 
cent. have been paid, making 10 per cent., free of tax. Carried 
forward £149,409. The capital of the company has been in- 
creased from £2,500,000 to 43.500, 000 by the creation of 100.000 
shares of £10 each, in accordance with the terms agreed to 
by the shareholders. 

_ First quarterly interim dividend of 5s. per share, free of 
income tax, for the year ending June 30th, 1921, being at the 
rate of 10 per cent. per annum. | 


. Yorkshire (West Riding) Electric Tramwavs Co., Ltd.— 
Final dividend of 8 per cent., less tax, on the cumulative 
preference shares for half-year ending December 31st, 1990. 


Cape Electric Tramways, Ltd.—Dividend of 5 per cent., 
less tax, payable on December 31st. 


Castner- Kellner Alkali Co., Ltd.—Final dividend of 12 per 
cent., making 22 per cent. for the year ended September 30th. 


New Issues.—Hadfields, Ltd.—According to the financial 
Press, £800,000 of the recent issue of £1,000,000 74 per cent. 
first mortgage debenture bonds was applied for by the public, 
and the B.S.T. has offered to relieve the underwriters of their 
liability for the balance at the issue price, less underwriting 
coinmission on the amount taken over. 

Drake ck Gorham, Ltd., are issuing at par £50,000 10 per cent. 
seven-year notes repayable on December lst, 1927. The notes 
will be registered notes, and will be issued in denominations 
of £5, £25, £100, £500, £1,000. The company has no debenture 
debt outstanding, but has a loan of £12,000 on the basis of its 
head oftice and adjacent premises. The company undertakes 
that so long as any of the notes are outstanding no debentures 
or charges on any of its assets (other than the mortgage for the 
loan mentioned above) will, without the sanction in writing 
of a majority in value of the noteholders, be created except to 
secure bankers’ overdrafts in the ordinary course of business. 
The directors and their friends, together with the staff and 
employés, have agreed to take 420, 000 of the above issue. The 
funds provided by the present issue are required in order to 
pace the company in a position to take full advantage of the 
pr2sent expansion of its general trade, and to handle agencies 
which have been taken up, or are on offer, for commercial 
electric vehicles, generating sets, &c. The lists close Decem- 
ber 16th. 

P. & W. Maclellan.—According to the Financial Times, the 
recent issue of 60,000 ordinary shures of £1 each has been 
over-subscribed. 


Eastern Extension, Australasia & China Telegraph Co., 
Ltd.—Revenue for the year 1919 £2,446,865, ordinary 
expenses £605,990. maintenance of cable and special ex- 
penditure £355,790. Balance £1,485,044. Income tax and 
excess profits duty absorbed £413,865, and interest on the 
mortgage debenture stock 430, 096, leaving a balance of 
£1,041,123, plus 441.347 brought forward. £350,000 has 
been placed to general reserve, £200,000 towards invest- 
ment fluctuations, making the total provision against depre- 
ciation £450,000. Three dividends of 14 per cent., and a final 
dividend of 654 per cent. have been paid, amounting to 
£300,000, making a total of 10 per cent., free of tax. The 
above appropriations absorbed £850,000, leaving a balance 
of £232,440 to be curried forward. During the year, in 
accordance with authority, an issue of 100,000 new shares 
was offered to the shareholders at par and taken up by them 
to the extent of 90,629 shares, leaving a balance of 9,371 
shares, of which 2,165 represent the fractional shares still 
to be disposed of by the directors for the benefit of those 
shareholders entitled thereto. The remaining balance of 7,206 
shares was allotted to the staffs of the Eastern Extension and 
Eastern Telegraph Co.'s at par. Meeting December 14th. 


Ferranti, Ltd.—The net profit on trading for the year 
to June 30th, 1919, was £18,251, after charging interest on 
debenture stock, notes and loans, and making the usual 
allocation to depreciation reserve and provision for taxation, 
including excess profits dutv. The net profit for the year to 
June 30th, 1920, after making similar provisions, was ,622. 
Leasehold land and buildings, plant and machinery were 
valued in April, 1919, and the figures have been adopted as 
book value of these assets. In consequence £50,000 has been 
transferred from depreciation reserve to general reserve, in- 
creac.ng the latter to £72,000. The works are now fully 
engaged upon the manufacture of electrical meters, instru- 
ments, and trausformers. A dividend of 6 per cent., less tax, 
on preference shares on account of arrears was paid November 
25th, 1919; a further dividend is recommended of 12 per cent., 
less tax,, being two years' arrears. Annual meeting in Lon- 
don to-day, December 10th. 


British Mannesmann Tube Co.—The directors of Bald- 
wins and the British Mannesmann Tube Co. respectively have 
entered into a provisional agreement for the purpose of 
effecting a fusion of interests on the basis of an exchange of 
shares. Shareholders of the British Mannesmann Tube Co. 
will be invited ,to exchange their £1 ordinary shares for shares 
of Baldwins in the ratio of two British Mannesmann Tube 
shares for one Baldwins ordinary and lls. in Baldwins 5 per 
cent. cumulative '' B preference shares, tax free, up to 6s. 
British Mannesmann Tube shareholders will receive the final 
dividend on British Mannesmann Tube shares up to June 
30th, 1920, the new shares of both classes of Baldwins to be 
UM in exchange to rank for dividend as from July Ist, 

Companies to be Struck off.—The following are to be 
struck off the Register within three months unless cause is 
shown to the contrary:— 


British Radium Corporation, Ltd. 
Electric Wiring and Fittings Co., Ltd. 
Radiumlamp, Ltd. 


Burmah Electric Tramways & Lighting Co.. Ltd.—Divi- 
dend of 14 per cent., less tax, on preference shares for the 
period ended November 30th, 1913. £15,000 is placed to 
reserve and depreciation, £500 to special reserve for deprecia- 
tion of investments, and £388 is carried forward. | 


Fuller's United Electric Works, Ltd.—Owing to industrial 
dc pression the directors have considered it advisable to defer 
payment of interim dividend on preference shares.— Financier. 
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STOCKS AND. SHARES. 


Turspay EVENING. 


Srock EXCHANGE markets have got into smoother waters. The 
financial difficulties encountered by certain well-known houses 
are said to have been arranged without open admission of 
failure. The storm of selling in various parts of the Stock 
Exchange has blown itself out for the time being, and markets 
have become slightly more placid. This is not to say that 
any particular recovery in prices has occurred, but merely that 
the general sentiment is less nervous and apprehensive. 
Financial prophets are doing their best to make the blood 
curdle at the prospect of what next April's Budget will unfold, 
but the Stock Exchange is tired of sensations, and quiet 
markets will be the order of the day until the New Year has 
turned. 

Criticism continues to attack the scheme for the Severn 
barrage, more particularly on the financial side, the difficulty 
of raising money in these present days being regarded as a 
barrier almost insurmountable by the practical company pro- 
moter. At the same time, the scheme is sufficiently alive to 
render its absence from the immediate scene a matter of tem- 
porary postponement, and it will probably be revived in con- 
. erete form later on. Meanwhile, the two Americas are keenly 
interested in an ambitious scheme formulated in respect of a 
hydro-electric company which it is proposed shall start in 
Brazil. An electric smelting plant and steel mill is to be built 
in the Province of San Paulo, and another enormous power 
acheme is projected in Bolivia. The idea apparently is to 
enable South America to deal with its mining industries on a 
much. more extensive scale than is being done now, and 
United States financiers have the matter in hand. 

The electricity supply market is unaffected by the sugges- 
tions of the Committee for Official Electricity Control. London 
Electrics are flat at 15s. Shares changed hands at this price 
early in the week. St. James’s are 4 down at 61, getting a 
little nearer to the stage at which they will pay 10 per cent. 
on the money. As a share that is likely to improve in value, 
Anglo-Argentine Tramways 51 per cent. Ist preference make a 


reasonable selection to put amongst other investments, of this - 


kind. At 3, the return is over 9} per cent. on the money, with 
dividends due in January and July, and the company is doing 
sufficiently well to make the shares worth classing as a sound 
investment. The company’s 5 per cent. debenture stock can be 
bought, however, at about 57, offering a return of £8 12s. per 
cent. on the money, so that those who are attracted by the 
way in which the company is going ahead may reasonably 
prefer to sacrifice 10s. per. cent. in the yield in order to get 
the better security which the debenture stock offers. The 
51 per cent. second preference stand at a trifle above the price 
of the firsts, the reason being that they carry five years’ 
dividend in the present price, and being cumulative, they stand 
to receive the arrears sooner or later. But, of course, they are 
paving nothing at present. There is some talk in the Stock 
Exchange of the Americans endeavouring to make a market 
once more in London in their railroad and utility shares. At 
present the possibility of such a thing is barred by the rate of 
exchange. 1f any means could be found whereby the exchange 
were reducible to a more normal level, it is practically certain 
that a good many American issues would find their way here. 
The United States has its labour and financial troubles as well 
as this country, but the United States is 3,000 miles off, it has 
command of the greater part of the gold which before the 
war was held in Europe. and it is undeniable that distance 
does lend enchantment to the view in such mundane affairs as 
those of finance. ; 

British Columbia Electric stocks are not quite so good as they 
were. Mexico Tramways Sixes are lower at 314, other 
Mexicans also remaining in the doldrums. There is no fresh 
news from the country, and the long periods of waiting be- 
tween the scraps of intelligence which are vouchsafed (usually 


via Washington) tend to discourage holders of Mexican gecurl- . 


ties. Brazilian Tractions fell to 39 and rallied to 41. 


Underground Electric Income Bonds have recovered the 3 


points which they lost last week. and are now up to 664. Six 
months ago the company declared a dividend of one per cent., 


and the dividend for the previous six months was 3 per cent.“ 


Tt is said in the market that this result should be improved 
upon in respect of the current six months, and little buying is 
required to move the price sharply. The £10 shares are 21. 
and the shilling shares remain at 5s. 6d. No further changes 
have taken place in the Underground stocks. National Omni- 
bus shares at 10s. are 1/16 lower. 

Globe Ordinary and Eastern Extensions have risen to 151. 
Anglo-American deferred is lower at 15%, showing a drop of 
103. The cable group otherwise is quiet and uninteresting. 
Marconis rallied sharply after their previous drop, the price 
touching 211/16 (before reverting to 2 9/16) on the arrival of 
Mr. Godfrey Isaacs from the United States, and his statement 
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have been entered into whiob 
should benefit the company. He spoke cheerfully of the way 
in which wireless is going ahead in America, 8D this wi 
consolatory to holders of the old American Marconi shares, 
now Radio Corporations. Having regard to the extraordinary 
delay which has arisen in connection with starting a market in 
Radio shares, the hope is expressed that Mr. Godfrey Isaacs. 
while in the States, found time to arrange the mechanical 
difficulties which have barred the granting permission, by the 
London Stock Exchange Committee, to deal in the new Radio 
shares. The latter have been in cold storage; from the point of 
view of the holder, for some months or so, and many pro- 
prietors have grown restive at their inability either to sell or 
to add to their holdings. VT 
Amongst the manufacturing shares, General Electrics are a 
little lower again at 24s. 4d:, and Siemens eased off to ls. 3d. 
The new shares are 2s. 3d., or ls. 9d. below the price at 
which they were issued. Edisons keep dull at 15s., and 
tric Constructions at 163. 6d., nor is there any recovery from 
the fall which took’ place last week in Metropolitan-Vickers 
preference. Urban ordinary have dropped to 2s. 6d. and the 
preference to 17s. 0d. All the talk that there is at the present 


that important arrangements 


time of Excess Profits Duty being abolished, next Spring, fails 


to galvanise interest or even hopefulness in régard to indus- 
trials at the present time, because it is assumed that some 
substitute will have to be found for E. P. D., while the growing 
unemployment throughout the country tells its tale of the pro. 
cess of deflation which presses heavily upon the resiliency’ of 
commerce, not only in this country, but also in America. 
Armament shares are quiet. The English. Electric Notes are 
expected to be left in the hands of underwriters to the tune of 
about 70 per cent., and a discount on the issue price is re- 
garded as a foregone conclusion. The rubber market is a little 
better in spite of the continued heaviness of the raw material. 


SHARE LIST OF ELECTRICAL ‘COMPANIES. 


Home EnEOTRICiTY COMPANIES. 


Dividend Price 
— — Dec. 7. Yield 
1918. 1919. 1990. Rise or fall. p.c. 
Brompton Ordinary. m ee 8 13 6 — £10 0 0 
Charing Cross Ordinary se ee 4 — 10 15 6 
do. do do. 4 t... 41 4 — : 888 
Chelsea.. ce ee oe ee 8 4 -— 6 8 4 
City of London m x oe 8 10 1k — 8 17 10 
do. do. 6 per oent. Pref... 8 6 17 — 6 17 2 
County of London „ 7 — 10 18 4 
do. do. 6 per cent. Pref. 6 6 B& — 7 78 
Kensington Ordinary „ 8 7 84 — 9 0 6 
London Electrie .. Nil 23 i - 10 0 0 
do, do. 6 percent. Pref... 6 6 —$ 10108 1 
Metropolitan ee oo ee 5 6 3 — 7 10 8 8 
"do. 43 percent. Pref. .. 44 44 - 800 
Bt. James’ an Mall. 10 12 —3 912 6 
South London ee ee ee 5 6 — 913 6 
South Metropolitan Pref... . ee 7 7 108 — 8 19 8 
Westminster Ordinary «. 8 10 4i — 10 18 í 
TELEGRAPMS AND,TELEPHONES. 
Anglo-Am. Tel, Pref, ee T 6 6 16h — 716 * 
do. Def, ee ee 33/6 là 163 -— À 9 10 0 
Chile Tele @ ee oe ee 8 6 66 — e$ 91 
Cuba Sub. rd. ee ee ee 7 7 7 -— “19 6 0 
Eastern oe ee ee 8 10 T + x eg 13 í 
Eastern Tel, Ord. ee oe ee 8 10 — 6 11 4 
Globe Tel, and T. ee oo 8 10 | — à *$ 13 4 
0. e 0 ee eo 6 6 — 6 11 1 
Great Northern Tel, ee eo 29 22 — 10 14 8 
3I ndo- Buropean oe ee eo 18 10 80 oo a e [| 
arooni [ 0 ee [2 7 25 25 21 + 1h 9 15 
Oriental Tele one Ord. eo ee 10 13 . — *4 1A 4 
United R. Pla " T ee 8 8 6 — eg 18 ( 
West India and Panama „„ 1/8 Nil + — wil 
Western Telegraph.. ee ee 8 10 15$ — 1 
Howm Bars. 
Central London Ord. Assented .. 4 4 683 — (E 
Metropolitan os ee ee oe 1 1} 20 mE e 5 0 
do. District oe ee Nil Nil 178 —' Pt] 
Underground Electric Ordinary. Nil Nil 9 — $ Nn 
do. . do. " A" oe Nil Nil 16 — x III 
do. do. Income .. 5 4 +8} = 
Forzicn Trams, &0. 
Anglo-Arg. Trams, First Pref. .. Nil 53 8 — 934 
do. do. ind Pref, .. Nil Nil d — BO 
a ' do. 5 Deb. eo 5 6 b6,xd — 8 17 Ü 
Brazil Tractions  .. >s .. Ni! Nil et -1 Wh 
British Columbia Elec. Rly. Pfce. 5 6 t8 -1 813 i 
do. do. Deferred Ni 8 t 21 8 40 
do. do. eh. ve 4 4i t — 7 10 8 
Mexico Trams 5 percent. Bonds. Ni Nil 42 — Nn 
do. 6 per cent. Bonds. Nil Nil Bld —1 wi 
Mexican Light Common .. „„ Nil Nil 16 — xi 
do. Pref. ee ae Nil Nil 26 — N.] 
do. lst Bonds „„ Ni Nil (6 — Wü 
MANUFACTURING COMPANIES. 
Bab^ock & Wilcox ee oo e 15 15 13 <= 6 1$ 4 
British Aluminium Ord, oe ee 10 10 {- — 11 10 F] 
British Insulated Ord. .. oe 123 15 1 — 9 4: 
Callenders s; i. m 25. 1$ iba — 10 0 è 
„ 63 Pref. oe oe ET €k Kh 18/9 — 6 18 a 
Castner. Kellner oe an ee 20 17 8 — 5 18 4 
Crompton Ord, sac o» eee ee | eee 11/6 — ll as 
Edison-3wan pu : .. 10 10 15{- — 139 8? 
do. do. B percent. Deb. 5 5 140 — 611 
Electrio Construction - ee 10 10 16/óxd — 113 
Gen. Elec. Pref. ee ee oe 63 63 18 =e 4 4 i 
do. Ord.  .. is ee 10 10 1 — * ‘gat 
Henley .. eo 0 05.e4 05. B 16 1 — 9 4: 
do. 4) Pref és oe 19 4i 8$ — 003 4 
India-Rubber * "E ee 0 0 10 10 1 — N R { 
Met.. Viokers Pref. eo T (a! ES 8 liz — aK: 
Siemens Ord.. . ee oe ee 10 10 178 — A *9 a i 
Telegraph Con, = . 20 20 al — $142 


¢ Dividends paid free of Income Tax, 
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BRADFORD CORPORATION'S DOUBLE-DECK RAILLESS CAR. 
A Nove, VEHICLE CaPABLE or RunNING ON TRAMWAY OR RAILLESS Rourzs. "E "e 


IN February last Mr. R. H. Wilkinson, general man- 
ager of Bradford Corporation tramways, submitted to 
the City Tramway Committee a design for a railless car 
with an enclosed top deck. Subsequently application 


'was made to the Ministry of Transport for permission 
to use a vehicle constructed in accordance with his de- 


uit 
cH I — 


Plan. 
Fic. 1. — SECTION S AN D PLAN OF THE Car. 


sign, and this was granted. The first car of the new 
type was recently completed at the Corporation's Thorn- 
bury works, and on November 3rd it underwent its trials 
very successfully. 

The car, figs. 1 and 2, provides 
seating accommodation for 51 pas- 
sengers, 26 being accommodated on — 
the upper deck. It is driven by one i 
45-H.P. standard tramway motor 
mounted on the chassis frame and 
driving the back axle through a 
chain. Without load the car’s 
weight is about seven tons; the 
extreme width, of the car is 
T ft. 10 in., and its wheel base 13 ft. 
The sides taper toward the roof, 
which not only gives a good effect, 


when a sharp curve in the road 
would cause a wider roof to over- 
hang. Rubber-tired wheels and 
well-sprung seats are provided, and 
the height of the car from the 
ground to the top of the trolley base 
is 16 ft. 52 in. 

While intended primarily for rail- 
less routes, the car can be run from 
the ordinary tramway trolley wires 
along the tramway track. When this Fic 
is done one of the two trolleys 
usually required for the railless sys- 
tem is fastened down, and the energy is collected by one 
trolley, contact with the permanent way being effected 
by fixing an iron shoe to the front of the car. The shoe, 
the patent rights of which are held by Mr. W. Cross, 


* 


chief electrical engineer to the Rotherham Corporation, 
fits: the groove or the rail and is connected by a short. rod 
to the steering axle of the car; it thus serves to steer the 
car automatically and to provide the necessary earth 
contact. 
Mr. Wilkinson informs us that in Bradford the work- 
ing costs of single-deck railless cars are higher than they 
should be on account of the 
lightness of the cat's structure 
consequent upon the weight re- 
striction imposed;  neverthe- 
less they are approximately 
id. per mile less than those of 
the tramcars. With the new 
double-deck vehicle, which. is 
the first of its kind to be used 
in this country, the working 
costs will be increased, and will 
become more nearly equal to 
those of the tramcar, but on 
the -other hand, the capital 
expenses are very considerably 
less than obtains in the case of 
a tramcar, on account of the 
fact that rails are not required 
for the new type of vehicle; it 
might be pointed out that the 
ores, Section: cost of one mile of double line 
tramway track to-day would be at least £40,000. Mr. 
Wilkinson stated in June last that the railless vehicle 
would be the more economical up to approximately a 
five minutes’ service on a single, and a three minutes’ 
service on a double line tramway. Having constructed 
a double-deck covered top vehicle and actually got it 
into service, he is inclined to the opinion that it will 
prove itself to be the most economical form of traction 
vehicle for town service, under present conditions. 
The capabilities of the present type of tramcar are 
limited on account of thé narrow roads and the conse- 
quent delay caused by vehicular traffic ; it cannot, there- 
fore, be used to the best advantage. It is like using an 
ocean liner for river traffic. Given a certain minimum 
amount of traffic and an uninterrupted road to run 


upon, the tramcar would be able to prove itself the most 


-0a a- 


. 2. — BRADFORD'S DouBLE-DECK RAILLESS Can. 


economical vehicle on account of the high speeds it can 
attain. Stopping places, however, would require to be 
on the average not less than three-quarters of a mile 
apart, and short-distance traffic would have to be 
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catered for by some other type of vehicle. Before this 


could be done, however, a great increase in the width of 
the roadway would be necessary to provide ample room 
for other vehicular traffic. o: ' 


Satisfactory as the new vehicle undoubtedly is, the p 


designer can already see his way to introduce important 
improvements, which it is hoped to embody in the near 
future. 

The new type of vehicle is not a competitor of the 
motor omnibus, the latter being the more economical 
where a service of about an hour or longer period is 
required. On all clear defined routes, however, where a 
closer service than one hour is necessary, the railless 
vehicle is the more economical, and its mechanism is 
much simpler. | 

Mr. Wilkinson. points out that besides the relative 
economy of the railless cars, they possess certain advan- 
tages over tramways. One breaking down does not 
interfere with, or cause any delay to, other vehicles in 
service; they can draw up closer to the sidewalk for 
loading and unloading; they make considerably less 
noise than a tramcar, and offer greater facilities for 
inter-running arrangements. 

Railless cars have been in regular service in Bradford 
and Leeds since early in 1911, but the new car differs 
largely from any that has hitherto been constructed. 
We are indebted for his co-operation in the preparation 
of this article to Mr. Wilkinson, who is to be congratu- 


lated on the courageous manner in which he has tackled 


a difficult problem. 


THE PROPOSED SEVERN BARRAGE, 


A 500, 000-H. P. SCHEME. 


WrrH further reference to the above proposition, outlined 
in our last issue, inquiries at the Ministry of Transport elicit 
the following “ unoflicial '" technical details of the scheme :— 

At the Severn barrage the working period for the turbines 
wil occur shortly after the ebb tide has commenced to run, 
and will continue throughout the hours of low water and until 
the tide. has risen to about half its height. Owing to the 
fact that the ebb tide in the river Severn occupies a longer 
period than the flood tide, it is possible to obtain a working 
period for the turbines of approximately seven hours' dura- 
tion, which is followed by a period of five hours' duration 
during which no power is obtainable. The head under 
which the turbines will work will be, to commence with, 
. übout 5 ft., and towards the middle of the seven-hour workin 

1 it will increase to a maximum (on spring tides) o 
The type of turbine contemplated is the mixed flow ”’ 
one, the runners being 10 ft. in diameter, with vertical axes. 
The first difficulty which has to be overcome from an elec- 
trical point of view is that of adapting the electric generators 
to the varying speeds of the turbines. In the case of the 
Severn installation the turbines will rotate at speeds ap- 
proximately between 40 and 80 k. P. u. It is proposed to drive 
the generators. through helical gearing having a ratio of 
approximately 74 to 1, and producing generator speeds of 
between 200 and 500 R. P.. The type of generator proposed 
is a D.C. dynamo of special design with a vertical axis. The 
machines will be separately excited with shunt characteristic ; 
the control will be effected either automatically, or by an 
operator controlling the excitation and load currents of the 
dynamos in such a way that the resisting torque offered by 
the dynamo will be such at any moment as to prevent the 
turbine from rotating at a speed greater than the theoreti- 
cally correct speed for maximum output under the particular 
head of water which happens to prevail at the moment in 
question. The operator will be guided by an indicator which 
will show him exactly what head of water he has to deal 
with at every moment: the greatest rate of change of head 
which is anticipated will be 10 ft. increase, or diminution, 
in the hour. The dvnamos will produce energy at the varving 
speeds at a constant pressure of 525 volts, the average output 
of each dynamo being approximately 1.300 Kw. The direct 
current so produced will be fed to rotary converters of large 
capacity, which will produce alternating current at 330 volts; 
static transformers will next step-up from 330 to 60.000 volts, 
the pressure at which it 1s proposed to transmit the energy 
direct to industry from the tidal turbines. At such times. 
however. as the tidal-turbine installation is producing a 
-greater amount of power than can be absorbed by industry. 
the residue of the power will be transmitted a distance of 
about 10 miles up to the storage reservoir where it will be 
made use of to drive motors which in turn will drive centri- 
fugal pumps to force water up the 40-ft. diameter tunnel 
into the high-level lake. The motors which it is pro- 
posed to use will have a speed of about 375 R.P.M., working 
at 2,200 volts with an output of about 18,000 xw.; 90 per 


. this kind would be a very serious matter. 


cent. of the motors will be induction a.c. machines, and the 


. remaining 10 per cent. will be of the synchronous A.c. type. 


The induction motors will be cheaper and more easily paral- 
leled; the purpose of the synchronous motors will be to keep 
up the power factor when they are acting as motors, and 
to supply wattless current to the induction machines when 
the whole are acting as generators. In order to save the 
cost of installing two sets of electrica! machines at the storage 


. reservoir it is proposed to combine in one machine the motor 


for driving the centrifugal pumps and the generator which 
is to be priven by & turbine when the storage reservoir is 


delivering power. i 


Whereas the amount of power to be derived from the tides 
in the Severn estuary averages, week in and week out, about 
500,000 m.r. for a 10-hour day, it is proposed to install 
machinery at the storage reservoir to give a maximum, or 
peak output, of approximately 1,000,000 HE. P. 

As regards the distribution of the energy, four principal 
outlets are to be looked for; first, in the immediate neigh- 
bourhood of the Severn estuary, and created by the growth 
of industries requiring cheap power on the banks of the 
dockised river; secondly, in the industrial area of South 
Wales, the whole of which lies within a radius of 50 miles 
of the proposed Severn barrage. A third outlet for the energy 
will be found in the English Midlands; Birmingham is ap- 
proximately 70 miles, and Stoke-on-Trent approximately 100 
miles, distant from the proposed barrage. It is anticipated 


. that there will be considerable difficulty in building steam 


super-power stations in the Midlands on account of the lack 
of available condensing water in that area. "The fourth outlet 
for the power is in the Thames Valley and London; London 
is 115 miles from the proposed barrage, and it may be 
possible to transmit the energy at 190, volts in this in- 
stance. ‘‘ The cost of a transmission line to London capable 


of conveying 500,000 Kw. with a 10 per cent. loss in the 


line would be approximately one and a quarter millions ster- 
ling. The cost of the line and the transmission loss taken 
together would, therefore, only add a small fraction of a 
penny on to the cost of the B.O.T. unit delivered in London." 

It is thought that the appropriate use for the electrical 
energy generated at the Severn barrage, having in view the 
storage power house, which is capable of producing peak 
load output at short notice, is to take up the peak load in 
industrial areas. That is to say, the Severn scheme can be 
made to work largely in conjunction with steam generating 
stations in such & way as to enable the latter to work with 
a load factor of from 70 to 80 per cent., instead of from 20 to 
50 per cent. as at present. 


The following views of Prof. F. Bacon, professor of engineer- 
ing at Cardiff University College, on the scheme are of in- 


- terest :— 


One has to remember that the Severn is the thickest stream 
in the country. There is more matter per gallon in the Severn 
than in any other river, and the amount of silting trouble 
which might have to be faced due to a big obstruction of 
No mention has 
been made of the possibilities of erosion in the turbines, due 
to the presence of so much matter. The scheme differs from 
what I expected, mainly on account of the much greater power 
to be obtained, and the much greater expense involved in 
obtaining it. The system proposed seems to involve little 
risk of failure so far as its technical success is concerned, since 
it is planned on lines which have long been considered feasible 
for harnessing the tides, except that the capital expenditure 
would prove prohibitive. So far as I am aware, the only 
figures vouchsafed with regard to the economic aspect of the 
enterprise are in connection with the cost of generation, which 
will be in the neighbourhood of a halfpenny per unit. Pre- 
sumably this supposes that the total power available is being 
sold at this rate. It will surely be many years before arrange- 
ments can be made to enable the maximum capacity of the 
plant to be sold for industrial purposes. If we think of our 
children and grandchildren rather than eurselves, the scheme 
is probably fully justified, though there is the possibility that 
before that time some cheap system of electrical storage may 
have been devised, which will mean that the hydraulic system 
of storage will have been money wasted. It has been stated 
in the Press that the costs have been ‘correctly estimated to 
within a narrow margin of 5 per cent. either way, but it 
seems hardly credible that such precision in estimating the 
cost can be seriously claimed. No one can tell what dift- 
culties may be encountered in the construction of the barrage. 
and the rate of remuneration of labour, representing such a 
vast proportion of the total expenditure, to be spread over 
many years, is surely largely an unknown quantity. A costly 
feature of the scheme is the way in which turbines and 
electrical machinery have to be duplicated. The huge turbines 
and generators to be located within the dam have to deal 
with a load of one million horse-power, but for the most part 
they are working very much smaller loads, and sometimes are 
shut down altogether. The load factors on the motors and 
pumps at the pumping station will be equally poor. The 
scheme is full of fascination, however, and I hope that pre- 
judiced vested interests, &c., will not thwart its fulfilment if 
economic construction can show that it is certain to justify 
itself in the long run. Should the scheme be carried out. 
South Wales ‘and district will reap the main share of the 
benefit, and it would seem to be a short-sighted policy that 
local opinion should be foremost in condemning the scheme. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT, 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


Wireless Reflectors. 


Experience in shop-window lighting has demonstrated that 
the light should partake of the nature of a line rather than 
that of a sphere to obtain the best results, and that the re- 


flecting surface should be as effective and unobtrusive as pos- 


sible. In order to overcome the disadvantages which have 
hitherto attended the ''light-line " method of illumination, 
Messrs. HuNTALITE, Lrp., 23, Newman Street, W., have de- 
signed '' Wireless ’’ reflectors. The distinctive features of this 
system are the use of straight filament double-ended lamps 
placed in front of continuous white porcelain reflecting sur- 
faces; the elimingtion of all rubber-insulated flexible wires or 
exposed conductors; the whole fitting is non-combustible, and 
thus avoids all fire risks; small space is occupied, the porcelain 
reflectors being only 14 in. wide and 14 in. high; the ar- 
rangement of reflector and lamps provides an almost con- 
tinuous line of filament; and simplicity in fixing. The com- 
plete fitting consists of any number of lamp-lengths together 
with one end piece and one circuit connector, while for special 
cases corner pieces and make-up lengths are also supplied. 
The device consists of à white porcelain trough (fig. 1), in the 
centre of which the double-terminal straight-line lamp (fig. 2) 
is placed. A screwhole is provided for securing the lamp 
length to its support. At one end the porcelain is shaped 
into a bridge, with a centre aperture parallel with the axis. 


$ 


cial use. Their aim is the construction of small motors with 
at least as great a reliability factor as larger motors, which 
generally receive some measure of skilled attention. 

In general construction the Scholey fractional H.P. motors 
follow in miniature the lines of the best modern electrical 
practice. They are manufactured, moreover, in the interests 
of portability and price, to run at a very high speed, and, in 
addition, are capable of working off the comparatively high. 


voltages obtaining on lighting circuits. 


The armature cores are built up of thin laminations of high- 
grade electric alloy steel, carefully stamped and ground to 
size, and accurately balanced. The makers have succeeded 
in producing sound commutators which keep smooth and true 
up to the highest speeds, arid great attention has been paid 
to the commutator connections to eliminate the danger of 
open circuits. High-speed graphite brushes only are em- 
ployed. The armature laminations are assembled in position 
on the armature spindle by presses, which force them over 
a short tapered portion of the spindle on to the main seating, 
where they are held firmly in position. The armature spindle 
is hardened and ground, and runs in self-aligning radial ball 


Fig. 9.—DouBLE-ENDbED TUBULAR LAMP. 


Deep channels are cut from this aperture to the two holes 
leading to the grooves which run along the base of the porce- 
lain trough. In these grooves, heavy brass rods (7 B.W.G.), 


forming the conductors, are placed. At the ends, one of these 


rods screws into the contact piece, which is wrought out of a 
solid piece of metal, and the other into a small sleeve. The 
centre contact is alternately connected in parallel to alter- 
nate conductors. At the end of the lamp run the end-piece 
connector, which is simply a porcelain bridge, forms the end 
contact for the lamp. At the other end the circuit-connector 
enables the connecting leads to be sweated in with a mini- 
mum of trouble. At the back of the porcelain the recesses 
in which the rods are run are filled in with cement, thus 
effectively insulating the rods. The porcelain base is slightly 
recessed to allow room for ventilation t!...ugh small slots at 
the back. 
British-made Fractionai-H.P. Motors. 


The increasing demand for labour-saving appliances through- 
out the world is stimulating inquiries for small fractional H.P. 
electric motors. In these circumstances it is in the national 
interest that British rather than foreign manufacturers should 
secure the business. Messrs. SCHOLEY & Co., LtD., of 56. 
Victoria Street, S. W. 1, have for some time past been develop- 
ing the design and construction of such motors, which they 
began to manufacture for special work during the later period 
of the war. As we pointed out on the occasion of a recent visit 
to their works, they are now manufacturing motors for their 


electric drills and the Premier electric suction cleaner on a 


large commercial scale, and are extending the «..ciopment of 
small fractional H.P. motors for every domestic and commer- 


bearings; an ample supply of grease is provided in a cup at 
both bearings, enabling the motor to run for long periods 
without attention. The motor case of the sinaller types con- 
sists of an aluminium casting carried on a foot base of the 
same materjal, adapted for fastening to any convenient &up- 
port. The motors are made in sizes from 1/50th H.P., of the 
series-wound ' Universal " type; they have a high efficiency, 
are self-cooling, and will carry a heavy overload for short 
periods. Fig. 3 shows a “ Scholey " motor applied to a 
kinematograph machine. 


" Leohard " Piug Gauges. 


A renewable internal limit type of gauge has been designed 
to meet the demand for a limit gauge which can be supplied 
from stock in various sizes and limits required to suit general 
requirements. The gauge consists essentially of three parts. 
the go end. not-go end, and the handle. which may be 
either double or single ended as required. The handles are 
interchangeable, and one size will fit a range of plug sizes. 
The gauges are of steel hardened and ground to a limit of 
accuracy of within .0001 in. of the limit size. Used in con- 
junction with the adjustable limit snap gauges, they offer a 
most perfect system for gauging work. l 

The plugs are stocked to Newall’ Class “A” or “B” 
limits in sizes from 1 in. to 3 in., in various steps. In 
these, and also in the renewable standard gauges, the plug 
portion can be replaced without scrapping the rest of the 

auge. 

: 88 ALFRED HERBERT, LrD., of Coventry, are acting as 
sole distributors for these gauges, which were brought out by 
Messrs. A. LEONARD & Co., Croydon. 
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THE INSTITUTION, OF ELECTRICAL 
ENGINEERS. 


Proposed SUBSCRIPTION INCREASE. ` 


A SPECIAL general meeting of the corporate members of the 
Institution was held on December 2nd for the purpose of con- 
sidering, and if thought fit, passing the subjoined resolution 
in the manner required by Section 69 of the Companies (Con- 
solidation) Act, 1908. The resolution was to the effect: 
(a) That the following be substituted for Article 27 of the 
Articles of Association of the Institution: 27. Persons who 
have not compounded shall from January Ist, 1921, pay the 
following annual subscriptions: Members, £5 5s. (abroad, 
£4 58.) ; associate members, £3 15s. (abroad, £3 5s.) ; associates, 
£4 5s. (abroad, £3 15s.); graduates, £2 108. (abroad, £2 10s.) ; 
students, until the end of the calendar year in which the 
age of 21 is attained, £l Is. (abroad, EI 1s.); students, after 
the calendar year in which the age of 21 is attained, 
£1 11s. 6d. (abroad, £1 IIS. 6d.). (b) That the fourth para- 
graph of Article 33 beginning with the words Members 
who . . and ending with the words '' guineas” be amended 
by the substitution of the word four for the words two 
and a half.” Nk neler CE 

Mr. Ll. B. Atkinson, president, by the aid of lantern slides, 
outlined the situation in a very clear and precise manner. 
The budget for 1921 showed an estimated deficit of £5,425. 
In 1912, since when the scale of subscriptions had remained 
unaltered, the expenditure was £13,730, which with 6, 600 
members worked out at 4ls. 6d. per member; in 1921 the 
estimated expenditure was £31,275, or with 8,400 members 
748. 6d. per member. It was thought that young men should 
not be discouraged from joining the Institution, and the 
Students’ subscription rates should, therefore, remain un- 
altered. He dealt with some of the alternatives that had 
been suggested, showing that they would not meet the case; 
the ideal solution of the problem would possibly be the hous- 
ing of all the scientific societies under 
one roof, but that, unfortunately, was 
not a practicable proposition at the pre- 
sent time. The requisite amount of 
money could not be raised, and a suit- 
able building could not be built. He 
then explained that some of the criti- 
cisms which. had been made against the 
proposed increase had arisen from a 
want of knowledge of the true state cr 
affairs. All the facts could have been at 
the disposal of anyone^who wished to 
apply for them; the proposed revision of 
subscription rates was foreshadowed in 
both the last two annual reports, and the 
hon. treasurer's statements of accounts, 
and also in the last two presidential ad- 
dresses. Finally, he stated that it was 
an error to assume that the increase was 
necessitated by the prospective return 
of the Institution to its own building; 
the real governing factors were the 
general rise in prices and exceptionally 
enlarged activity of the Institution. The 
resolution was then put before the 
meeting by the president, and seconded 
by Mr. W. B. Esson. Two or three 
other members spoke in favour of the 
adoption of the resolution, pointing out 
that the real point at issue was not 
whether the increase was justified. but 
whether it would suffice. 

Mr. F. W. Purse, who held proxy 
papers entitling him to exercise his vote 
on behalf of about 100 members, made 
a determined effort to oppose the 
resolution, and the majority of the 
other speakers were also hostile. 
Nearly all, however, apparently con- 
sidered that some revision of the sub. 
scription rates was necessary. An at- 
tempt was made to defer the matter so 
that more time would be available for 
considering it, and it was urged that 
some concession should be made to coun- 
try members who were not ina position 
to avail themselves of the ful advantages 
offered by the Institution. Some thought 
that economies could be effected by. say 
abolishing the annual dinner and the 
conversazione; on the other hand, other 
D Pip ric the fact that the In. 
stitution could not afforc : : , 
should. entertain a id 1 i social side, and 
came in for a good deal of criticism 1 : 
very few members really wanted all th was explained that 
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tional work and apparatus weighs nearly 49 tons. 
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Mr. W. R. Cooper held that the present state of affair; 
would not last, and prices were bound to fall. He, therefore, 
proposed that the resolution should be so worded that it could 
be reconsidered in two years’ time and, if then found justified, 
the subscription rates could again be modified. Mr. Purs 
pressed his c. aim for an amendment of the resolution referring 
the whole matter back, which, however, was ruled out d 
order on legal grounds. He then substituted an amendment 
to the effect that the old subscription rates be increased by 1 
flat rate of 10e. all round. Finally, the amendment wa 
rejected, and the original resolution, amended on the lines 
suggested by Mr. Cooper, was carried by. a large majority. 
A second special meeting of corporate members is to be held 
on the 17th inst. when the resolution will be submitted fo 
confirmation. eo eX aan erus , 


QM 


A LARGE SWITCHBOARD. 


We were recently privileged to inspect a splendid example of 
a modern switchboard installation at the Carnaby Street works 
ght Co., Ltd. The 
work. was commenced in 1914, but only one section had been 
completed when the! war broke out, and Messrs. Ervest F. 
: Mox, . LID., af Camden Town, who were executing. the, work, 
-devoted:-their ‘activities to the production, of, war material 
sibn of their ordinary business. Mr... Ernest 
F.. Moy kindly secured the permission of the St., James's 


"Oo: for: us to visit the station for the purpose of er- 


amining: the installation, ‘which was eventually put into 
Ser vice some motiths after the armistice was concluded, The 
installation is in four sections: the main board; a battery 


und feeder board; a middle-wire board, and a regulating 


board. The main board controls the power from four motar- 
converters, two with an output of 1,000 xw. and two of 500 £v. 
each. The pressure is 220 volts between outers (3-wire system). 
From this board there are 12 feeders protected by a " shutter 


Among 
chief features of. the main board are two double-pole overload 
circuit breakers, designed to operate at 2,000 amp. Thes 


». 
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control interconnecting trunk mains linking up the Carnaby 
Streef works with the company’s Mason Yard: sub- station, 
On another panel two double-pole busbar-coupling. switches 
are mounted, constructed to carry a maximum current of 
4,000 amp. These couple up the three sections: into. which 
the busbars are divided when the load is light. and higher 
pressures are not required.. The three sections of the busbars 
are designated A," B, and C.“ The “A” section 
supplies the district in: the immediate vicinity of. the station, 
while B." and C are generally kept at a higher poten- 
tial to. serve consumers in more remote districts. All the 
instruments, of which there is a great number;. were. manu- 
factured by Messrs. Ernest F. Moy. Ltd., and are of the 
moving coil type. The construction of the busbars themselves 


t , à 


is of ‘interest. They are built up of four sections of copper 
6 in. wide and ł in. thick. Wherever it was found possible, 
all angles and connections were made by interleaving the 
sections and bolting them rigidly together. In this ‘way 
ample: air space is provided in the bars, which goes a long 
way to prevent overheating. Some idea of the amount of 
copper employed in the construction of the main, board may 
be gained from the fact that the total weight of this 
item is about 19 tons.: We must not omit to mention that 
one'of the panels of the main board is devoted to inter- 
connécting switches, &c., between the busbars and a board 
in No. 2 engine room, which was erected by Messrs. Moy 
23 years ago. That the work was well done 1s substantiated 
by the fact that the board is still employed in the same 
position, controlling the output of two 500-&w. steam-driven 
generators. A notable feature of the installation is that the 
cables, instead of being brought up the back of the board 
to the various switches and other points, are, wherever pos- 
sible; jointed to drop connections to the bars. Where it has 

n necessary to make higher connections the cables are con- 
nected to copper rods totally enclosed in red fibre tubes. All 
small wires, such as voltmeter and ammeter-shunt leads, are 
protected in drawn-brass tubes. In this way the risk of 
damage to the board by outbreaks of fire is reduced to a 
minimum. The part of the installation erected in 1914 was 
the battery and feeder board. This controls a large battery 
comprising 145 cells with a maximum discharge rate of 7,800 
amp: for one minute, and a normal rate of 4,000 amp. for an 
hour. The charging and disaring indicating instruments are 
by Messrs. Ferranti, Ltd., and the recording wáttmeters by the 


British Thomson-Houston Co., Ltd. This section is 20 ft. in 
length. The middle wire board is situated separately from 
the main and battery boards. The out-of-balance current is 
recorded on eleven separate connections by 16-in. circular 
scale meters, manufactured by Messrs. Moy, which facilitate 
the detection of faults in the middle wire. The balance of 
the system was being well maintained during our visit, the 
maximum out-of-balance current on any connection being 
only about 20 amp. The regulating board is situated in the 
centre of the switch room. The main features of this part 
of the installation are four double-pole. 28-way, pilot switches 
with connections to the various districts supplied by Carnaby 
Street; the usual recording voltmeters for each side of the 
system, and circular scale ammeters for the B" and “C” 
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büsbar balancers. The board is substantially constructed, the 
frame being of hollow cast iron. 


The illustrations (figs. 1 and 2) will give our readers some 
idea of the appearance of the board, which was designed 


throughout by Mr. Ernest F. Moy. 


Trade with New Zealand Recovering.— According to The 
‘Times’ Wellington (N.Z.) correspondent, the British share of 
‘the import trade of the Dominion is rapidly regaining its pre- 
war proportions. Last year there had b 


| een improvement, but 
importérs experienced such difficulty in obtaining requirements 


‘that they were compelled to patronise America, Australia, and 
Japan. Orders came more freely this year, and the British 


share of the total import trade for the first three quarters is 
47 per cent., against 41 per cent. last year. The American 
share fell from 26 to 17 per cent., and the Japanese from 
4j to 2 per cent. The September quarter imports have quad- 
rupled over last year's Before the war Britain had 67 per 
cent, of New Zealand's competitive trade. At the present 
time that proportion is practically re-established, and with 
careful handling the market may be improved, as the war 
period did not enable other countries to ‘establish a basis of 
permanent trade. Commenting on these figures the British 
Trade Commissioner, Mr. Dalton, expresses satisfaction at the 
proof of increased British competitive ability, despite the ab- 
normal difficulties of reorganisation, and he emphasises the 
fact that British merchants are anxious to meet the needs of 


New Zenland. 
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THE DISTRIBUTION OF ELECTRICITY. 


DISCUSSION AT MANCHESTER. 


At Manchester, Mr. W. B. Woodhouse’s paper on the above 
subject, which was abstracted in our issue of December 3rd, 
was read and discussed before the North-Western Centre of 
the INSTITUTION OF ELECTRICAL ENGINEERS. 

Mr. H. S. Ratcuirve thought that the paper invited dis- 
cussion in every paragraph. Ihe reference to the time element 
in relation to capita: aia expenditure on development was an 
extremely desirable one in view of the fantastic schemes which 
were put forward from time tó time. Judging from some of 
those schemes one would almost think that a 200-mile trans- 
mission line was regarded as a desirable adjunct to a.generat- 
ing station, whereas transmission was not a virtue, but an 
expensive necessity ’’ at the present time; a very expensive 
necessity. With regard to protective gear, at the moment 


they appeared to be approaching a state of development when . 


they would require super-protective gear to protect the pro- 
tective gear. tie held that the interconnection of networks 
should be, as much as possible, through the medium of the 
extra-high-pressure transmission mains, and that the inter- 
inediate-pressure and low-pressure mains should be as far as 
possible isolated. He couid not understand the author's re- 
mark to the effect that the cost of overhead lines was propor- 
tional to the pressure; it did not seem right from the figures 
which the speaker had.gone into, but if it was so he was not 
sure what the saving was, except in the transmission losses, 
by adopting higher pressure. The effect of the load factor on 
the copper losses was not always quite appreciated as it should 
be; not only were they a peak load loss, but they also had a 
load factor which might be very appreciably lower than the 
load factor alone. A 16 per cent. difference had been cited, 
but he had known a very much larger difference than that. 
That was to say the cost incurred in generating energy which 
disappeared in those losses was very high, and they ought to 
be charged up at a figure quite as high as, or probably higher 
than, the maximum charge for energy. Further, since they 
were a. peak load loss and had a load factor much lower than 
the load factor alone, they had the effect of reducing the 
equivalent total load factor, bringing the load down, and 
raising the generating cost all round. So they were the most 
expensive losses. ‘The iron losses in transformers and 
dielectic losses in cables, which were practically constant within 
certain ilmits, could be put at rock bottom prices. His 
formula respecting the cost of load factor losses was: f-—r*? 
where f=load factor of losses, and rp load factor of the load 
The author's suggestion that with the higher pressures the 
carrying capacity of the cables was reduced owing to the in- 
creased thickness of the dielectric might be true to a certain 
extent, but it was only a verv small extent; the true reason 
for the reduced current density at the higher pressures was 
the very rapid increase in the dielectric losses which varied 
somewhat in the order of the square of the pressure. The 
temperature gradient in a cable was really made up of two 
gradients, the temperature gradient within and that outside 
the cable. By increasing the thickness of the dielectric the 
overall dimensions of the cable were increased, improving the 
radiating or conducting properties, but the sum total effect 
was very small indeed. It was possible, in certain circum- 
stances, by putting more dielectric upon the cable, to reduce 
the temperature of the conductor; the dielectric loss caused 
the increase in those cases without a doubt. Concerning the 
current-carrying capacity of cables, where 33,000-volt, 3-phase, 
paper-insulated cable was used: t = y a D, where a=sectional 
area of conductor per phase in sq. in. and p=diameter over 
the lead covering in inches. The dielectric losses were not 
only proportional to the capacity and voltage, but unfor- 
tunately also proportional to the temperature of the cable and 
to the power factor of the dielectric regarded as capacitv. 
That power factor, unfortunately, was at times very high, 
dependent upon the characteristics of the cable; it might rise 
very rapidly with temperature, or comparatively slowlv. What 
they wanted for high-pressure work was a cable in which the 
power factor only varied slowly with increases of temperature. 
That had a verv special value, and cables of that description 
were now obtainable. There were always two sides to a ques- 
tion, and dielectric losses had their advantages. There was no 
obvious reason why the dielectric loss should increase with 
the square of the pressure; it would increase at a rather lower 
rate, but so far he had not bcen able to get the cable makers 
to accept that opinion. 

Mr. S. J. WarsoN pointed out.that the author rightly 
differentiated between the value of the losses where the genera- 
tion was by means of water power and where it was bv means 
of steam plant. Once the water power plant was established 
the losses, either in generation or in transmission. were sub- 
stantially necligible; in fact, thev did not cost anvthing at all. 
whereas in the case of steam plant one had to purchase coal 
in order to meet those losses, There was a verv real differ- 
ence between the two methods which sometimes was not fully 
appreciated. With regard to the supply of power at a dis- 
tance to large communities in dense areas, particulars which 
the speaker had collected showed that the ultimate reauire- 
ments for industrial purposes amounted to something of the 
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order of à H.P.. inhabitant, and in a larger Manchester 
with a million inhabitants the ultimate demand was bound to 
reach, and possibly exceed that figure. That was a somewhat 
rough and ready rule, but none the less it gave results which 
were approximately correct. He thought it was certain that 
they could not generate at a great distance from a load centre, 
and he could not see the slightest possibility of a 50,000-K.v.s. 
cable being brought into commercial use; 20,000 KW., or ‘even 
half that amount, was quite sufficient to use by reason of the 
tremendous inconvenience and loss it would occasion. On 
those grounds it was exceedingly improbable that 10,000 or 
20,000 would ever be exceeded. To some extent he agreed 
that higher pressures would probably be adopted, but they 
could not overlook the fact that if they had one pressure, say, 
10,000 volts or upwards, a second pressure of 2,000 volts, and 
a third of 400 volts, they might in certain cases appreciably 
increase the losses in effecting transformation. Where a 
second pressure was adopted it would have to be used entirely 
in the form of the intermediate pressure, say, 2,000 volts, for 
fairly large motors in industrial works. 'They must pay the 
greatest possible attention to losses; they were out to give the 
cheapest possibie supply, and any additional transformation 
must mean some loss, and, therefore, the prices must be suff 
ciently high to reimburse them. Interconnection between 
power stations was of practical importance at the present time, 
and he entirely agreed with Mr. Ratcliffe's remarks that it 
was only the main transmission line which should be inter- 
connected with the second network. The production costs 
wanted dividing at least into three. There were the costs at 
the power station with a certain load factor; then the main 
transmission lines, which might have quite a different diver- 
sity load factor; and lastly the distributing work, which again 
might have quite a different load factor to the main trans 
mission line and to the power station. In order to properly 
cost out the charge per unit delivered to the consumers it was 
essential to separate the power station, main transmission, and 
the distributing costs. Main transmission lines must have no 
tappings; they must run straight through from station to 
station so that there be no intermediate tappings, weak spots, 
or gear which was likely to cause trouble in operation. Over- 
head lines would continue to be extremely useful as secondary 
lines, but they were not sufficiently safe, t.e., they were sub- 
ject to interruptions which a well-made underground cable 
was not subject to. The main transmission lines and the main 
interconnecting lines should not be constructed on overhead 
lines, but for secondary purposes they might still be used to 
the extent which they deserved. 

Mr. W. B. WooDHOoUSsE, in his reply, stated that he had 


included in the cost of the underground cable the cost of the 


pilot wire, but not so in the case of the overhead line. He 
had hoped in that particular district to have heard more from 
the cable makers. He had rather stressed the idea of using 
cables for the transmission lines because, they all knew the 
advantages and disadvantages of overhead lines; all the big 
transmission systems in the world were on overhead lines, and 
he wanted to explain the possibilities, in this country at all 
events, of putting transmission cables underground. Difficul- 


ties of wayleaves were quite considerable, and the difficulties 


of getting away from the station were almost as great as those 
of getting the heat away from the cable, but he thoroughly 
agreed with Mr. Watson that the use of overhead lines for 
general power distribution would increase enormously. As 
time went on weaknesses were eliminated, and they were 
steadily developing a construction that was quite dependable 
for distribution. There was no doubt from experience in 
other countries that one got a very fair degree of reliability 
for transmission, but always subject to weather conditions, and 
it was just a question whether they could afford to make a 
town, such as Manchester, for example, dependent for its 


activities on whether a thunderstorm occurred or not. The - 


proposal that the Government should lend the industry money 
free of interest for an unlimited number of years would be 
disastrous. It was a very rapidly growing industry, and he 
was sure that if thev followed the old sound commercial prin- 
ciple of proving each step and seeing that they could make 
it pay, in the long run they would be better of. 
When speaking of the variation of the cost of an overbead 
line with the pressure, he meant on any particular cross- 
section; of course it increased with the pressure, but not as 
rapidly as the square of the pressure. With regard to di- 
electric losses, they were verv much at the mercy of the tem- 
perature, and they wanted a great deal more information. 
There seemed a prospect of getting high-pressure cables for 
something like 40.000, 50,000, or 60,000 volts, with a low loss 
at low temperatures; they had, therefore, to see that they did 
not overheat those cables, and that the dielectric losses did 
not run up to a dangerous figure. A $ R. p. per inhabitant did 
not sound very much, but it worked out to something like 
700 units per head per annum. There were very few dis- 
tricts in this country which had got to the 300 mark, so ther 
had still a good long way to go. In the mining industry the 
use of power was something like 9 m.P. per man em- 
ployed. and per inhabitant apparently it worked out to 
something like 4 H.P. They could not frame a general 
expression for cost of supply to all users; these must 
be divided into classes. There was the detail distr- 
bution class in which the capital charges were possibly 
twice or three times the working costs: then the average 
power user for whom the capital charges and the working 
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costs were about equal, and there was the larger user for 
whom the capital cost possibly dropped to half the working 
costs. As to not tapping transmission lines between stations, 
Mr. Watson's view was to connect the stations by a ring 
main, which had many advantages but great disadvantages. 
Often instead of putting a ring round an area it was more 
economical to put, so to speak, a spinal main or a backbone 
through it. and to do all the control and all regulation at the 
central point. He did not want to minimise the value of 
overhead lines, but if possible to have some discussion on the 
possibilities of underground cables. 


LEGAL. 


CARRIERS AND DELIVERY TO BUYERS. 


Jupcr GRAHAM, K.C., gave a considered judgment of consider- 
able importance to traders who dispatch goods by carriage 
or through the post, in the Bow County Court, on December 
lst. The plaintiffs in the action were Messrs. J. Evershed 
and Co., of Fairfield Road, Bow, printers and stationers, 
and they sued a number of firms all over the country for 
outstanding accounts. The Registrar of the Court refused to 
accept as proof of delivery, physically, to the buyers, the 
carriers’ receipts produced by the plaintiffs. Judge Graham 
delivered the following judgment :— 

Section 32 of the Sale of Goods Act says that where in 
pursuance of a contract of sale the seller is authorised or 
required to send the goods to the buyer, delivery of the goods 
to the carrier for the purpose of transmission to the buyer 
is primá facie deemed to be a delivery of the goods to the 
buyer. This section does not say that the authority must 
be in writing, or must have been given in any particular 
way, and in my view it may be presumed to have been given 
if the facts justify such an assumption. In these cases before 
me, the buvers carried on business at considerable distances 
from the sellers, and in such cases it is the practice to deliver 
the goods to the carrier, and I think the buyer, in the absence 
of any instruction to the contrary, must be presumed to have 
intended the goods to be sent to him in the usual manner, 
and have given his authority. The goods were in fact de- 
livered to carriers, and as delivery to the carrier is deliverv 
to the buyer, both by reason of the above section, and accord- 
ing to well-settled law, there must be judgment for the 
plaintiffs, with costs."' : 


TELEPHONE CONTRACT DISPUTE. 


Ix the City of London Court, on November 30th, before 
Deputy Jupce SIR Joan Pacet, K.C., the Intercommunicat- 
ing Telephone Co. sued Robert Hitchin & Co., cloth manu- 
facturers. for £21, balance due for rent and installation 
charges in respect of a number of intercommunication tele- 
hones. 
; Lord Tiverton, for the plaintiffs, said that in addition to 
rent, the defendants contracted to pay 3d. ver ft. for all 
additional wire above 100 ft.. the latter to be based on single 
wire. not on cable. This eventually led to a charge of 3d. 
per foot on an excess of 2,940 ft., which the defendants thought 
was too much. Defendants had asserted that the contract 
was not explained to them, and also that they had been 
induced to enter the contract by misrepresentation. They 
stated that 700 ft. of wire was all that was necessary for 
the work. and had raised & counter-claim. 

Mr. Poyser, for the defendants, said that he had seen the 
contract, and would, therefore. withdraw the counter-claitn, 
and submit to judgment for the plaintiffs. 


— —— — 


A Fatat PRACTICAL JOKE. 


Tur sequel to a fatal practical joke was heard in Linlithgow 
Sheriff Court on November 25th, when a young miner, James 
Docherty, pleaded guilty to having in the bothy of a shale 
mine at Bathgate, held a piece of electric cable in such a 
way as to make a connection between a fuse controlling the 
electric lights in the bothy and an iron handle on the door 
of the bothy, whereby another miner received an electric 
shock while in the act of opening the door, from which he 
died immediately. 

An agent, on behalf of accused, said on the Sunday pre- 
vious to the occurrence the accused himself had got an electric 
shock, and that had suggested to the lad that he might also 
give some of his comrades a shock. In doing so there was 
no malicious intent. a i 

Sheriff MorraTT. in passing sentence, said he acquitted the 
accused entirely of wilful intent to do serious harm to anyone, 
but he could not acquit him of. malicious intention in playing 
a practical joke. He fined the accused £20. 


AN ELECTRICITY SUPPLY CONTRACT. APPLICATION TO AN NUL. 


Tur hearing of the summons taken out by the North Metro- 
nolitan Electric Power Supply Co., asking for an order that 
four agreements made for the supply of electrical energy to 


the Corporation of Stoke Newington at certain prices and on 
specified terms be suspended or annulled on the ground .that, 
owing to the alteration of trading conditions due to the war, 
they could not be enforced without serious hardship on the 
plaintiffs, was resumed by Mr. Justice P. O. Lawrence in the 
Chancery Division on Wednesday, December 1st. 

Mr. TYLDESLEY JONES, K.C., continued for the plaintiffs the 
address which he had not concluded at the previous hearing. 
After dealing with the evidence on affidavit which had been 
filed on behalf of the defendants, he said that if his clients 
had got to keep on supplying the defendants at a price which 
was below cost, it meant that other customers would have to 
bear their proportion of the cost. If his Lordship annulled 
the agreement, the position would then be that the plaintiffs 
would lose the defendants as consumers, and that would mean 
that they would be saved the extra cost of generating that 
energy, and that they would be able to sell 838,000 units to 
other people at a proper commercial price. On the figures 
submitted, whether on behalf of the plaintiffs or the defen- 
dants, he said that the prospect for the former was one of 
serious loss if the agreement was continued. In 1916, he pro- 
ceeded, the plaintiffs’ paid-up capital was £840,000, and by 1919 
that had been increased by £300,000. The net revenue for 
1916 was £71,000. In 1918 it dropped to £53,000, and in 1919 
it went up to £62,000. Sums were put to reserve in 1916-17-18, 
but nothing for 1919. The preference dividend was paid in 
full each year. The ordinary dividend was 10 per cent. in 
1916 and 1917; in 1918 nothing was paid, and for 1919 44 per 
cent. was paid, but at the expense of the reserve fund. The 
point made by the defendants that the undertaking was making 
a profit and that that was a material matter to consider was 
really an attempt to appropriate for their benefit the profit the 
plaintiffs were making on other people's contracts. The effect 
of the defendants' contract was cumulative. 

Mr. JENKINS, K.C., on behalf of the defendants, said his first 
contention was that upon the true construction of the Act the 
soaring prices of coal and labour were not an alteration of 
trading conditions within its meaning. His second was that 
the alteration was not one that was caused by the war. The 
third point was whether in the circumstances of the case there 
was serious hardship. Upon that there were subsidiary ques- 
tions as to what his Lordship was entitled to consider in deal- 
ing with the question of hardship. The fourth point arose 
only if his Lordship was against him on the other three, and 
that was that no reasonable offer had ever been made to the 
defendants. He submitted that the Court would only annul 
the contract if it thought that the insisting party was demand- 
ing his pound of flesh and would not be reasonable. In the 
last resort he would ask the Court to say to the plaintiffs : 
'* You can't treat these people as if they had got no contract 
at all. You must make them an offer of something which, 
having regard to their strong position, it is reasonable should 
be made." The rise in the cost of labour and material could no 
longer be said to be occasioned by the '' present war ” within 
the meaning of the statute, but was due to the working of 
economic forces in times of what was really peace, although 
technically the war had not yet been entirely concluded. It 
was not serious hardship that the plaintiffs should go on supply- 
ing the defendants at a loss because they had other business 
which brought them in a profit. 

At this point the hearing was adjourned. 

On Thursday, Mr. JENKINS said the object of Mr. Hann's 
figures was to show by results that this was an improvident 
bargain on the part of the plaintiffs from the first, and that on 
their own showing there was a loss on it from the first, and 
the defendants suggested that the plaintiffs were now. at the 
defendants’ expense, seeking to make that certain which was 
before probable, namely, to get rid of the contract and if neces- 
sary to make a new bargain on their own terms based on what 
they considered was the trading profit to be aimed at. 

Mr. TYLDESLEY JONES, in his reply, referring to the offer to 
supply on revised terms, said the defendants had full power to 
increase their charges to consumers. It was the ultimate basis 
of political economy that the consumer must bear the extra 
cost. * m | 

His Lorpsair said he would. consider his judgment. 


THEFT. 


AT Hampstead Police Court, on December 4th, Leonard 
Marriott, 41, an electrician, of Lyme Terrace, Camden Town, 
pleaded '' Guilty to breaking into 8, Rosslyn Hill, Hamp- 
stead, and stealing a navy blue coat, gloves, silk, and brooches, 
and 15 £1 Treasury notes, the property of Mrs. ‘Esmond 
Addington. A remand was ordered.—The Timea. 


East ANGLIAN ELECTRICITY, LTD. 


A PETITION to confirm & reorganisation of the capital of this 
company was before Mr. Justice P. O. Lawrence in the Chan- 
cery Division on Tuesday, November 30th. 

Mr. A. C. Cuanson, K.C.. for the,company, said there were 
99,300 ordinary shares and 200 founders’ shares, and the only 
thing that it was required to do was to turn the founders’ 
shares into 200 ordinary shares and consolidate them with 
the 99,300 ordinary shares, so as to make them all one class. 
The point was that the company had attempted to do this by 
issuing 3,000 ordinary shares to the 200 founders on the footing 
of 15 ordinary shares to one founder's share. That had caused 
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some difficulty, and the result was that a rather complicated 
agreement had to be made to put the matter right. 


tion. The same meetings also dealt with the workmen's shares, 
the rights of which had had to be altered because they were 
issued in a somewhat informal way. 

His LonpsnrP gave his approval to the scheme of reorganisa- 
tion as asked. 


ANTISEPTIC TELEPHONES. 


IN the City of London Court, on November 30th, a claim was 
made by Livermore & Knight, Ltd., 180, Fleet Street, against 
Mr. R. J. Kirby, North Finchley, for £6 17s. balance of 
account for antiseptic telephone mouthpieces supplied for the 
front of telephone instruments. 

Sir Joun Pacet, K.C.. Deputy Judge, round for the plaintiffs 
for a amount claimed with costa, 


INTERFERENCE WITH A METER. 


Ar Birmingham Police Court, on December 3rd, Alfred 
Downes, trading as the Aston Electrical Company, of. 124. New 
Avenue, Acocks Green, was fined 40s. for unlawfully connecting 
a meter with an electric line without having given 48 hours' 
notice of his intention to the Birmingham Electric Supply 
Department. Mr. MINSHALL, of the Town Clerk's Department. 
who prosecuted, stated that defendant's supply of electric cur- 
rent was cut off because he had not paid his account.. It was 
found when a representative of the departinent went to remove 
the meter that the supply had been reconnected. 


NEW PATENTS APPLIED . FOR, 1920. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. SerFroN-[Josks. O'DEIL AND 
Srevit)ens, Chartered Patent Agents, 285, High Holborn, London, W.C. I. 


32,834. “ Sparking plugs." H. E. Ashdown. November 22nd. 


32.836. Wind-power electric lighting plant." H. Valentine. November 


November 22nd. 
Automatic Telephone 


Selector switches." I. H. Parsons. 
12, 885. Mechanisms for step-by-step devices, &c."' 
Manufacturing Co. November 22nd. 


32.869. Electric switches, fuses, controllers, &.“ W. L. Barber. Novem- 
ber 22nd. : 
32.8.0, *'' Electric luminous discharge lamps." J. Pintsch Akt.-Ges. Novem- 


ber 22nd. (Germany, November 21st, 1919.) 
32,848, * Spark plugs." Champion Ignition Co. 
November 22nd, 1919.) 


November And. (U.5., 


32.9009. Tramway rails and "racks." R. Haddan (Atlantis Akt.-Ges.). 
November 22nd. 
32.934. Means for bonding and fixing metal-covered electric. cables and 


C. Raphael. November 22nd. 
November 22nd. 
Thornton (Ignition Co.). 


wires. Edison Swan Electric Co. and F. 
32,936. “ Electric switches." H. Garde. 
32,937. “ Spark plug." Ignition Co. and A. A. 

November 22nd. 

32.940. Electric power transmission from fluid pressure engine to driving 
shaft or axle." J. D. Roots. November 22nd. 

32,962. '' Domestic electrical apparatus." J. E. Blurton. 

32.976. '' Renewal of filaments of valves for wireless. telegraphy, &c." S. 

Coxon and W. A. Williams. November 23rd. 

32.981. Focusing vehicle electric lamps." P. L. A. Letondu. 


November 23rd. 


November 


32,992. “ Electric overhead lines. R. C. Horn and H. F. Tessmann. 
November 23rd. 

32.995. Insulated tubes.“ Western Electric Co. (Western Electric Co.). 
November 23rd. 

33.002. Device for use with gear cases of clectric tramcars, &c." J. 
Wilson. November 23rd. 

33,004. '' Electromagnet arrangements.” R. Fiedler and K.  Hopfner. 
November 23rd. (Germany, February oth.) 

M ar Control of electric generating plant, and switches therefor.” 


. J. Bransom and H. J. Read. November 23rd. 
EA Controlling circuits of electromagnets.“ A. 
W. L. Wise. November 23rd. 

3.028. Push-button control electric lifts. &c." Otis Elevator Co. and 
Wavgood-Otis, Ltd. (Otis Elevator Co.). November 23rd. 

98,048. Electric speed regulator systems.“ Metropolitan-Vickers Electrical 
Co. November 23rd. (U.S., January 12th.) 

33,056. '' Wireless transmission of signals." E. C. Hanson. 
23rd. (U.S., August 27th, 1917.) 

33,057. “ Wireless phonographs, &c.” 
(U.S., June 4th, 1918. 

88.058. Directing and controlling self-propelled torpedoes, &c." E. C. 


West & Co. and 


November 


E. C. Hanson. November 23rd. 


Hanson. November 23rd. (U.S., June 4th, 1918.) 

33,059. “ Radio-signalling systems for life boats.“ E. C. Hanson. Novem- 
ber 23rd. (U.S., February 20th, 1919.) 

33,060. *'' Locating ore bodies by electrical means." E. C. Hanson. Novem- 


ber 23rd. (U.S., May 7th, 1919.) 

33,061. *' Electro-therapeutic apparatus." E. C. Hanson. November 23rd. 
(U.S., July 12th, 1919.' 

33.062. '' Telephone apparatus for the deaf." E. C. Hanson. November 
Brd. (U.S., June llth, 1919.) 

33,063. '' Wireless transmission of speech." E. C. Hanson. November 


23rd. (U.S., June 18th, 1917.) 


33.068. '' Electric lighting. heating. 


and powcr installations.” W. J. 
Branson and H. J. Read. 


November 23rd. 


33.093. '' Electric switches for ships’ use." G. P. Dennis. November 24th. 
33.099. '' Connecting fittings for electric lights, &c.” F. J. Tregoning. 
November 24th. 

33.107. “ Electric tail lamp for motor cycles, c &c.” F 

T ATA p ; cars, &c. . Hammer. 
33,116. “ Electric arc lamps." F. Raven. November 24th. (Germany, 


July 12th.) 
33,117. “Sparking plug." R. B. Elliott. 
93, 122. Electric fuse contact.“ 


November 24th. 
R. Timmins. November 24th, 


Meetings 
of shareholders had been held which had sanctioned the altera- 


. 93.133. Automatic electric switch." C. Donovan. November 94th. 


339.158. '' Electrical starting mechanism for internal-combustion engines.” 
H. Lucas and W. C. Turner. November 24th. 


. 33,160. *' Accumulators for starting and operating iniernal-cambustion en- 
gines &c." S. Z. de Ferranti. November 24th. 


33,169. “ Mounting brush-holders upon electric motors. 
November 24th. (France, December 24th, 1919.) 


33,188. '' Means for recording telephone calls.” 


B. Platschick. 


A. W. Wood. November 


33.192. “ Portable electric light and power plant." C. H. Ferguson. 
November 24th. ; 
33.267. “ Typing by wireless.” C. H. Keeling. November 35th. 
33,289. ‘‘ Aerials for wireless signalling.” H. T. Ellis. November 25th. 
33,292. Electric junction boxes, &c." W. H. Ainsworth, H. Bailey, and 
H. Hopkinson. November 25th. 
33.303. Recording and reproducing sound waves.” C. H. A. Bennett 
and L. T. M. Grav. November 25th. 


33,319. “ Train lighting, &c., dynamos." W. Heaton and J. Stone & Co. 
(Heaton). November 25th. 

33.342. Sound recording and reproducing machines." F. Adams. Novem- 
ber 25th. (U.S., January 3lst.) 

33,364. “ Devices for testing sparking plugs and magnetos." E. Hammond. 


November 26th. 

33.369. *' Electric iron.” E. Bassett. 

33,393. *‘ Alternating current generators. 
and W. G. Smith. November 26th. 

33,397. “ Electric window cleaner." W. C. Comber. November 26th. 

33,441. ''Spark plugs.“ Champion Ignition Co. November 26th.. (U.S., 
November 26th, 1919.) 

33.471. Giving liquids an electrical discharge.” E. E. Littlefield. 
ber 36th. 

33.478. Contrivance to ensure secrecy of conversations by telephone.” 
A. C. Ingle (Speight) and R. Speight. November 26th. 

33,48). '* Direction-finding for sound waves, Xc." T. G. 
November 26th. 

33.500. Fitting for mechanical or electric horns.” W. S. Adams. 
ber 27 th. 

33.509. 
Eines.“ R. Bosch Akt.-Ges. November 27th. 


November 20th. 
H. Church, Crompton & Co., 


Novem- 


Hodgkinson. 
Novem- 


“ High-tension electric ignition devices for internal-combustton en- 
(Germany, February 19th.) 


33.515. ©“ Electric lamp and switch holder." A. N. Haddow and A. P. 
Rutherford. November 27th. 
33.323. Control of. electricil heating apparatus," R. J. Barker. E. G. 


Moore, and F. Wilde. November 27th. 
33.333. '' Chain for driving dynamos, &c." E 
33,046. '* Electric accumulators, &c."' H. Leitner. 
33,06. ‘Sparking plugs, &c." G. Bradshaw, D. D. Esson, 

Henshaw. November 27th. 

33.562. Electric batteries.” D. Pepper. 

29th, 1919.) a 


Lycett. November 97th. 
November th. 
and G. A. 


November 27th. (U.S., November 
AS 


PUBLISHED. SPECIFICATIONS. . 


The numbers in parentheses are those under which the specifications will Le 
printed and abridged, and all subsequent proceedings will be taken. 


| A916. 


16,427. “ Enclosed electric arc devices," British Thomson-Houston Co. 


(General Electric Co.). November 16th, 1916. (153,331.) 
| A918. i 
5.881. “ Electric radiators.” C. O. Poole, R. G. Manifold, and A. R. 


Huntington. September 20th, 1915 (133. 34.) 
| 1919. 
11.554. “ Automatic telephone line-finder systems.” W. Cross (D. 8. 


Hulfi^h). May 8th, 1919. (153.340.) 
16,705. Coil winding machines." 
July 3rd, 1919. (153,350.) 


Igranic Electric Co. and S. R. Wright. 


18.458. ‘ Electric signalling systems.’ Western Electric Co. (Western 
Electric Co.). July 24th, 1919. (133, aur) 

18.918. Electrical heating elements." E. J. Hazelton. July 30th, 1913. 
(153. 368.) 

18.975. Electric motors." A. Heurtebise. July 31st, 1919. (153, 370.) 

19.014. Electric lamp holders ſor the lamps of motor and other vehicles.“ 
R. F. Rowe. July 13th, 1919. (153.376.) 

19,056. '' Electric heaters." British Thomson-Houston Co. (General Electric 
Co.). August Ist, 1919. (153.378.) 


19,102. Electric switches.“ 


19,284. '' Magnetoelectric machines.“ 
tion. September 27th, 1918. (133. 025.) 


20,343. ''Sparking plugs." W. Miller. August 19th, 1919. (153. 401.) 


20,531. Alternating current relay." Automatic Telephone Manufacturing 
Co. and G. W.. Flynn. August 21st, 1919. (Addition to 121,385.) (153,405.) 


A. Pouchain. August 14th, 1918.  (131,285.) 
American Bosch Magneto Corpora- 


20,760. Senderless automatic telephone satellite systems.“ Western Elec- 
tric Co. and G. Deakin. August 23rd, 1919. (153. 407.) 

21.120. Flywheel magneto devices for internal combustion 431 Vil- 
liers Engineering Co. and F. Pountney. August 28th, 1919. 411.) 


21.293. 
Co. (General Electric Co.). 


“ Regulating systems for electric circuits." British Thomson-Houston 
August 29th, 1919. (153, 412.) 


21.548. Automatic time switches or interrupters for use in electrical 
circuits," J. J. Bjerregaard. July 13th, 1917. (132,255.) 

22.589. “ Electric incandescent lamps.“ G. Calvert. September 13th, 1919. 
(153,421.) 

33,096. '' Device for securing electric'cables." Crompton & Co. and W. F. 


Jones. September 19th, 1919. (153,431.) 

28,628. ''Safety controlling gear for electrically-propelled vehicles.” R. 
4483407.) Sons and F. Garrett. November 19th, 1919. (Addition to 103,617.) 
(153.467. 


30.113. Adjustable connection for electric light fittings." H. Huben. 
December 2nd, 1919. (153.471.) 
1920. 
5.737. Electrically operated sound generators. M. I. Pupin. Februar 
éth, 1918. (139.497.) 
5,925. '' Telephone systems." Automatic Telephone Manufacturing Co. May 
nd. 1919. (142,793.) 


7,831. '' Electric switches." Igranie Electric Co. (Cutler Hammer Manu- 
facturing Co.). March 16th, 1920. (153.524.) 

8,901. ''Searchlights." Siemens & Co., Geb. August Ist, 1917. (140,799) 

12.9225. “ Devices for controlling electric discharges through vapours, and 
methods of operating said devices.“ British Thomson-Houston Co. (General 
Electric Co.). April 15th, 1915. (Divided application on 5,684/15.) (153, 2.) 

17,048. *' Tvpe printing earls " Siemens & Halske Akt. Ares. December 
löth. 1918. (146,123.) ; 
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For all purposes for which moulded in- 
sulation is required specify "ELO" 
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FLEMING. BIRKBY & GOODALL, LTD. 
LIVERSEDGE, YORKSHIRE. . 


WRIGHT TOMUS? 
as. MOTORS. 


WRIGHT MOTORS, Ltd., HALIFAX. 


EVERY ‘DESCRIPTION OF 


SMALL TURNED PARTS and CASTINGS 


‘for ELECTRICAL ENGINEERS. 
A. MORTON, 
6, Tenby Street North, Birmingham. 


BROOK 


ONE, TWO and THREE-PHASE 
MOTORS. 
| See Sup. 66. 
SWITCHGEAR. 


ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON, 


MICA & MICANITE 
TAYLOR & PETTERS, LTD., 


40, Hatton Garden, London, E.G. 1. 
Bee Page il. 


'Phone: 
4575 Central. 


MOTORS. * DYNAMOS. 
VICTORIA DYNAMO & MOTOR CO., 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
‘Phone: Gerrard 1245. 


Advertisement Index, see page xxxvi 


CHURTON * 
. Erk and Potye™ 
E MOTORS. 


T. HARDING CHURTON & CO., LTD. 
Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker: ` 


FRANK GILMAN, 


9, Westfield Road, BIRMINGHAM. | 


See Advertisement this week, page xxxvii. 


“EMPIRE” 
AUTOMATIC CONTROL 


Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL. LIMITED. GLASGOW. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON. E. 


TELEPHONES & ie 


Bee Advertisement last week, Sup. 17. 


CONNOLLY'S (BLACKLEY), Lo. 


for - 


~ WIRES AND CABLES. 
Bee Advertisement this week, p. iil. 


WHITE 


Electrical Instrument Co., Lid. 


2, 4 & 6, GLOUCESTER ST., 
CLERKENWELL, LONDON, B. C. I. 


"Phone: 


Wire : 
Voltograph, London, City, 8660. 


ELECTRIC MOTORS. 


One, Two and Three-Phase. 


BRITTAIN'S ELECTRIC MOTOR Co. 
(Late Langdon-Davies Electrio Motor Co.), 
110. Cannon Street, London, E.C. 4. 


INSULATING 
„ BEADS -- 


Immediate Dellvery. 


HOLDER-HARRIDEN LTD, SiL eese 


- ALTERNATING CURRENT 


COAL AND | 
OUTPUT. 


See page xill. 
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Neate St., London, SE. $ 


SHUNT REGULATORS. 
MOTOR STARTERS and aii classes of Resistance Werk. 


REPAIRS z MOTOR STARTERS 
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FOR DIRECT AND 
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GERMAN COMPETITION IN 
ELECTRICAL TRADES. 


Every day brings evidence of the fact that Germany is 
making another bid for the e trade of 
this country. 

The Board of Trade nenii recently published show 
that: (1) The imports of manufactured and partly 
manufactured goods from Germany for nine months in 
1913 amounted to 41 million pounds, (2) The imports 
from the same source, for the same period of the pre- 
sent year (1920) totalled 17 million pounds. 

The full significance of these figures can be realised 
by a reference to past history. Memories are proverbi- 
ally ‘short, and it may not be amiss to recall what the 
position was before the war and after the war started. 

Before the war Germany by her policy of peaceful 
penetration had managed to secure something like 
80 per cent. or 90 per cent. of the British trade in 
electrical accessories. This had been accomplished by 
dumping immense quantities of these goods at prices 
which made the production of such articles unprofitable 
to British manufacturers. This naturally had the 
anticipated and hoped-for result of discouraging or 
freezing-out would-be makers, leaving a few old-estab- 
lished firms to share amongst them. the small balance 
of business .obtainable from those (unfortunately | now 
so few) who had a preference for good- class British- 
made goods. Then camie the war! 

. When the war started the Government of this country 
soon found that British makers of electrical accessories 
were quite unable to furnish sufficient of these articles 
to meet urgent war requirements. British makers were 
immediately urged to get a move on, and other firms 
decided to take up the manufacture, helped no doubt to 
that decision by the Government promise of protection 
after the war. The whole country seemed to be fully 
alive to the fact that our pre-war policy of allowing 
Germany to get the trade into her hands was wrong. 
Never more! said the Government, must this thing 
happen. After the war we will bring in a Bill to 
prevent it. Never more! echoed the Press. One comic 
paper (very comic it appears now) published a cartoon 
of the bravest man in this world, depicting a Ger- 
man traveller about to land on these shores. 

And now, in this year of grace and peace, how do 
we stand? The Bill that was to prevent the British 
manufacturer from losing his trade to Germany has been 
postponed to next session, but the Government is still 
(two years after the war) giving the matter anxious 
consideration.” 

The Press now appears to be undecided ; one Birming- 
ham paper a few days ago expressed the view that we 
must approach this question (of trading with Germany) 
svmpathetically, in view of the increase in unemploy- 
ment.“ the implication being that by importing German 


THE- 


.goods we should reduce unemployment; and so, no 


doubt. we should—in Germany. 

In a recent issue of the ELECTRICAL REVIEW we re- 
ported that ‘‘ all the electrical works in Germany are 
full of work, and have heavy and pressing orders on 
hand, including large orders from England, &c.”’ 

We have recentlv received from correspondents par- 
ticulars of electricity meters offered by a Swedish firm. 
of German manufacture, and motors and generators 
offered by a company with an English name but foreign 
directorate, domiciled in London. these machines also 
being of German make, the prices in both cases being 
extremely low; doubtless there are many other channels 
by which German products reach this country. 
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Meanwhile the British manufacturer views with dis- 
may his empty order book, dismisses the workpeople for 
whom he can no longer find employment, and wonders 
how long he can continue to stock the goods for which 
he has no sale. 

The German traveller, who was to have been met by 
the Britisher with a dog-whip in one hand and a replica 
of the Lusitania medal in the other, is with us once 
again, and plentiful supplies of German-manufactured 
goods are on sale in every large town in England. 

Whilst British workpeople are walking the streets 
looking for ^ork that has gone to Germany, English- 
men (1), many of whom just escaped internment during 
the war, are planning trips to the Fatherland with the 


intention of handing over the balance of British trade 


to their friends. The firms these good people represent 
(or misrepresent) are not feeling any slump—of course 
not. Whilst the war was on they supported the British 
manufacturer (and duly advertised the fact), but they 
now have no further use for him. 

From the Board of Trade figures referred to at the 
commencement of this article, it will be seen that the 
Germans have already got back over 40 per cent. of 
their pre-war total of British trade, and it seems 
fairly certain that by the end of another vear, the 
remaining 60 per cent. will fall into their hands. Thus 
the Englishman's nevermore can be translated into 
a term of about three years. As a German said: We 
Germans can never be gentlemen, and Englishmen vill 
always be fools.” | 


THE present time is probably a crucial 
one in the history of the electricity 
supply business. The industry is 
faced at the present moment with the 
task of giving the Whitley scheme its final form. The 


The Whitley 
Scheme. 


industrial future of the industry will, in a great mea- ` 


sure, be governed by what shape is now given to the 
scheme. There are two main questions outstanding : one 
is the formation of District Joint Boards for the staff 
(in conjunction with the National Joint Board); and 
the other, the relationship which, in future, is to be 
maintained between the four employers' associations and 
the Joint Boards and Industrial Councils. . 

At present the position is that the Whitley report has 
been followed with regard to the construction of the 
National Board and the National Council, but has not 
been followed: with regard to the construction of the Dis- 
trict Councils. There is consequently an anomaly which 
has given rise to proposals to amend the present arrange- 
ment. The Whitley report suggests that the representa- 
tion of the employers on both the National Council and 
the District Councils should be by members appointed 
directly by the employers’ associations. Now, the 
National Council and.the National Board have been com- 
posed in this way. But the employers' representatives 
on the District Councils have been appointed direct, by 
the local undertakings, without reference to the em- 
plovers' associations. The question has now been raised 
as to direct representation of the District Councils on 
the National Council. If this were done, that is, if 
the National Council were elected by the District. Coun- 
cils, all direct control by the employers’ associations 
would be abandoned. If the representation of the Dis- 
triet Councils on the National Council is partial, then 
to that extent the direct influence of the associations 
will be diminished. Whatever is done in this way in 
connection. with the District Councils will necessarily 
follow in the construction of the District Boards, and 
rice versa. The effect. of the National Council being 
derived directly from the District Councils would be 
that the Councils as a whole would become independent 
of any other organised body. That is, the final autho- 
ritv, the National Council, would be reached by the 
individual undertaking only through the District Coun- 
cil. In other words, the power of the individual under- 
takings would be greatly reduced, and the power of the 
Councils as a whole correspondingly augmented. 


The recent dispute over the recommendations issued 
by the National Joint Board with regard to technical 
staffs raised amongst other things, this issue. An 
individual undertaking demurred (we put it mildly) 
to acceptance, saying that the award was issued by a 
body in the constituting of which it had had no direct 
voice, and that it had had no opportunity of presenting 
its views as to adjustment to local conditions—in a 
word, that there was no District Board. 

The completion of the organisation of the Whitley 
scheme is thus obviously a matter of immense moment to 
the industry, and one demanding the most serious delibe- 
ration. An ill-organised set of Councils and Boards is 
clearly a danger. On the other hand, once soundly 
organised on a permanent basis, they will form a power- 
ful factor for good if it be true that cordial co-opera- 
tion between employed and employers is possible. But 
everything depends on their equipment. 

At the present moment, the weaknesses of their anoma- 
lous organisation are being felt in the lack of co-ordina- 
tion in policy between the various District Councils of 
the country. The fact that the employers’ associations 
have no direct representation on the District Councils 
means that at present there are no means by which such 
co-ordination is possible. Any co-ordination by way 
of the National Council is debarred by the fact already 
mentioned, that the District Councils have no direct 
representation on the National Council. 

The foregoing, then, are some of the elements in the 
problem with which the industry is faced The 
alternative courses open to the employers’ side are: — 
One. to let things settle themselves haphazard ; the other. 
which, if it is to be done at all, must be done imme- 
diately, is to decide on à definite and comprehensive 
poliey. 


THE young engineer who is tempted 
to accept service abroad, whether under 
the Secretary of State for India or a 
Colonial Government, should take a 
legal opinion before he signs his contract. The import- 
ance of doing this was emphasised in the case of Den- 
ning v. the Secretary of State for India, which was 
heard before Mr. Justice Bailhache on November Z9th. 
It was there decided that à Crown servant, against whom 
no misconduct is alleged is liable to dismissal at the 
pleasure of the Crown without notice, even if the forin 
of agreement under which he has been engaged implies 
that, except in the case of misconduct, the engagement 
can be terminated only by notice. The facts of the case 
(as reported in The Times) were such as to induce the 
learned judge to say that he sympathised with the plain- 


Employment 
Abroad. 


tiff. and to suggest that those who advised the Secretary 


of State should adopt a form of contract which would 
be less misleading. It appears that the plaintiff signed 
a contract in writing on September 30th, 1909, under 
which he was emploved by the Secretary of State as 
superintendent of industries and inspector of technical 
and industrial institutions in Bengal for five years from 
his reporting his arrival in Calcutta. He commenced 
work in 1910, but on January 8th,.1913, his employ- 
ment was terminated on purely medical grounds. 
There was no suggestion of misconduct. We anticipate 
that it will be a surprise to some lawyers and to most 
lavmen to be informed that when a contract to serve 
a definite term with the Crown is put into writing, and 
that writing specifically states that there may be dis- 
missal for misconduct, the rule that a Crown servant 
mav be dismissed at His Majesty's pleasure is still to 
be applied ! That such a rule is sound in its general 
application may be admitted, but we venture to agree 
with the learned judge that“ no one who was not fami- 
liar with the law on reading the contract could suppose 
that the person engaged was liable to dismissal without 
notice at the pleasure of the Crown." That he was ef 
opinion that the plaintiff was harshly treated. appears 
from the fact that Mr. Justice Bailhache dismissed. the 


action, but without costs. 


LE | 


— ere —ee—e——— 


Ya wn No. 2,247, Decemsen 17,1920] THE ELECTRICAL REVIEW. 


711 


— —ä — ẽ.—— . . . Ü—üOü—.ön'—UC.ʃngu!!u ¼ʃq ——:•:¹.d.wðßXo o＋Unn.!:ͥ §⸗è1l.muwy) ñx; 


NEW *PICCADILLY RAILWAY ROLLING STOCK. 


On Wednesday, December 8th, a party consisting of repre- 
sentatives of the Press, and others interested, took part in 
an inspection and tria] run of the first of a series of new 
trains being placed in use on the Piccadilly (London 
Electric) Railway. 

Forty of these cars were ordered from Messrs. Cammell, 
Laird & Oo., Ltd., in 1919, and delivery was promised by 
the middle of the present year. Owing to labour troubles 
and the difficulty of obtaining materials, however, delivery 
has only just commenced, but it is hoped to complete four 
per fortnight, and so the whole of the cars should be in 
service early next year. The cost of the order amounts to 
about £120,000. 

The length of the new car (fig. 1) is 50 ft. overall, and a 
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Fie. 2. —VigW OF INTERIOR OF CAR, 


number of new features have been embodied in its con- 
struction. "The seats, which are arranged parallel to the 
length of the car, accommodate 44 passengers, and are made 
more comfortable by giving them a backward inclination. 
They are upholstered in imitation leather. The corridor 
is muoh more ample in this type owing to an extra 10 in. 
in the width of the car. Straps are not provided for 
standing passengers, but the usual rails are brought a little 
lower for use as hand-rails, while vertical rails fitted 
between the seats and the roof are provided in addition. 
The lighting is extremely good, as the view of the car 
interior (fig. 2) will show. It will be seen that the lights 
are arranged in pairs at frequent intervals. Above the 
waist of the car the interior is painted cream colour, 


giving a mellow reflection. The alteration of the roof to 
an elliptical shape from the usual clerestory type gives a 
more efficient reflecting surface ; roof advertisements are to 
be restricted. Emergency lighting is supplied from a 
storage battery, and comes into operation automatically 
immediately a failure occurs; in the ordinary lighting. 
The door arrangements are a new departure in electric car 
construction. The car has single sliding doors at one end 
and double doors in the centre, and it will be seen from the 
illustration (fig. 3) that ample means of ingress and egress 
are provided. The whole of the doors are controlled by the 
guard of the train. They are opened and closed by com- 
pressed-air apparatus, electrically controlled. Should 
a passenger be caught in a door while it is 
being closed, the door will immediately return to 
the “open” position. The guard, by looking along 
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Fig. 3.—SLIDING DOUBLE-DOORS. 


the train, can see if all doors are closed, by means of 
indicators (seen in fig. 3) which close in when the doors 
are shut. The motorman cannot receive his starting signal 
until all the doors are closed. 

It is intended to run these new cars in trains of six, and 
the old cars thus released will be added to the existing five- 
car trains in order to make a continuous six-car service. 
This will mean an all-round strengthening of the services 
and a relief of the present congestion. It is stated that 
the new cars represent an addition of over 26 per cent. to 
the existing car strength of the Piccadilly line. The new 
trains will make about 12 journeys during the rush 
hours" of the day, and will, therefore, provide additional 
accommodation for 21,120 passengers daily. 
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From the recently-issued reports of H.M. Inspectors of 
Mines, we learn that the total quantity of coal obtained 
in the year 1919 was 229,779,517 tons, which includes 
an amount of 36,389 tons obtained from open quarries. 
The total obtained in 1918 was 227,748,654 tons, so 
that there is an increase of over two million tons, which 
whilst satisfactory, is very far below the output for the 
‘vear 1913, which was 287,411,869 tons. The total 
mineral output for the year 1919 was 239,600,939 tons, 
which includes coal, fireclay, ironstone, oil shale, and 
other minerals, but in each case the output is very 
considerably below that for the year 1913, when the 
total mineral output reached 301,611,353 tons, being 
the highest output on record in this country. The 
miners, however, are working one hour per day less, 
which—in spite of all the assurances from the miners 
and others who thought they knew all about the miner 
and coal getting, that output would not be reduced— 
will account for much of the reduction, as 1n 1913 there 
were employed under the Coal Mines Act 1,127,890 per- 
sons, and in 1919, 1,191,313, or 63,123 more employés 
for 62,010,414 tons less output. This is very far 
from being satisfactory, and it is to be hoped that both 
coal owners and miners will not only settle their differ- 
ences at the conferences now taking place, but will 
investigate thoroughly the reasons for the smallness of 
the output, and devise means and methods for increasing 
it. A plentiful supply of coal is vital to the life of this 
country. 


With regard to fatal accidents, it 1s satisfactory to. 


record that the year 1919, though not the lowest, was the 
lowest but one in the death rate, this being 4.67 per 
1,000,000 tons raised, 0.3 more than the lowest 
record, which was in the year 1914. Still it is very 
sad to know that coal-getting cost 1,118 valuable lives 
in 1919, and it is the sincere wish of everyone con- 
nected with the industry that this dreadful yearly toll 
of human lives may be reduced. On this point it is 
stated by Mr. Wilson, Divisional Inspector for the 
North of England, that“ taking the fatalities as a whole, 
45 per cent. of them were avoidable by ordinary care and 
precaution." Again, Mr. J. Dyer Lewis, in referring 
to fatal accidents due to the use of explosives, says: 

] regret to report that all the fatal accidents resulted 
from breaches of the regulations, or want of ordinary 
care." Again, with reference to shaft accidents, -we 
read: It is singular that pitmen will not use life-belts 
or other appliances provided for their use when examin- 
ing or repairing shafts.’ 

With regard to coal- -cutting machinery, 
tory to note that its use is still increasing. In the Scot- 
land Division the inspector reports: ‘‘ There was an 
increase of 108 in the number of coal-cutting machines.at 
work, and of 177,364 tons in the quantity of mineral 
obtained by them, compared with the figures for 1918. 
The total quantity of mineral cut by mechanical coal- 
cutters was 10,379.495 tons, of which 9.507,912 tons were 
got by machines driven by electricity, and 871,583 tons 
bv machines driven by compressed air. A comparison 
with the figures for 1913 shows that 313 more machines 
were employed and 1,044,043 tons more obtained by this 
means in 1919 than in 1913, and 40 fewer driven hy 
compressed air. The number of mechanical convevors 
in operation at the working face during the vear was 
105, compared with 125 in 1913." 

In the Northern Division the inspector reports: 
The use of coal-cutting machines has made some head- 
way during the last five vears, and probably would have 
made more progress if the machines themselves, and 
more particularly the air compressors ior generating 
thre power, had heen available. 

“During the vear 1914, the last vear for which the 
heures were given, 3.574.312 tons of coal. 6.8 per cent. 
of the total output, were obtained by the use of 702 
coal-eutting machines. In 1919 the quantity so wrought 
had increased to 4,380,593 tons, or 10 per cent. of the 


1t is satisfac- 


total output, and the number of machines had gone 
up to 1,025; the greater increase by far is in compressed 
air machines. The number has advanced from 546 in 
1914 to 854 in 1919, a jump of 56 per cent.; whereas 
electrically-driven machines have advanced only from 
156 to 171, or 9.6 per cent. The application of coal 
conveyors has not made the same strides; the number in 
use in 1919 was only 87, as compared with 68 in the 
year 1914. 

There is not much doubt but that greater develop. 

ments in these labour-saving appliances will take place 
in the future, as the diminishing quantity of hand-got 
coal will compel the resort to every known device for sup- 
plementing the output.“ 
In the York and North Midland Division the inspector 
reports: The quantity of coal obtained by coal-cutting 
machines was 6,979,454 toms. The coal-cutting machine: 
employed numbered 880, made up of 269 disk, 110 bar, 
334 chain, 162 percussive, 5 rotary heading. The 
number of mechanical conveyors in use was 162." 

In the Lancashire, North Wales, and Ireland Division 
the inspector reports: '' The quantity of coal obtained 
by coal-cutting machines was 2,780,092 tons, of which 
2,456,794 tons were got with machines worked by con. 
pressed air, and 323,298 tons by electrical coal cutters. 
Tbere were 737 machines worked by compressed air 
and 58 worked by electricity. There were 45 coal con- 
veyors at work in the division.“ 

In the South Wales Division the inspector reports: 
„The quantity of coal obtained by  coal-cuttinr 
machines was 897,047 tons. The number of disk 
machines in use was four, the number of bar machines 
in use was 38, the number of chain machines in use 
was 104, and the number of percussive machines in 
use was 36. The number of mechanical convevors at 
the working face was 285. The above machines were 
used in 56 mines. The figures show an increase of 26 
coal-cutters, and an increase of 73,243 tons of mineral 
cut over that of the preceding year. There was an 
increase of 71 conveyors." 

In the Midland and Southern Division the inspector 
reports: '' The quantities of mineral obtained by coal- 
cutting machines were: Coal, 2,243,389 tons; fireclar, 
800 tons; and ironstone, 401,475 tons. The coal-cuttinz 
machines employed numbered 411, comprising 39 dis, 
26 bar, 206 chain, 136 percussive, four rotary heading. 
The number of mechanical conveyors in use was 28." 

The following tables give particulars relating to the 
use of coal- cutting machinery: 


in 1918 1319 
Number of collieries where machines are 
at work T n D 3 695 720 


Number of machines 4.041 44x 
Work by electricity 1,797 Ln 
Work by compressed air 9.: ,244 2»2 
Mineral obtained : 97 873. 616 28.081017 
Number of conveyors at coal face us 613 fale 


Coal-cutting machines driven by electricity: disk. 
876; bar, 489; chain, 573; percussive, 7; rotary head- 
ing. 5; total, 1,950. 

Coal-cutting machines driven by compressed air: Disk, 
388; bar. 128; chain, 400; percussive, 1,598; rotary 
heading, 18; total, 2,532. 

Gross total in 1918, 4.041; gross total in 1919, 4.482. 

The extent of application of electricity to mining 
machinery is shown in the following table for the coal 
mines, which number 1,492:— 

Surface.—Winding, 51,968 Hf. p.; ventilation, 7 
haulage, 44,714; coal washing and screening, 7 
miscellaneous, 193, 764; total, 440,633 K. P. 

Underground c Haulage, 241.123 R..; 
270.486; portable machinery, 55,791; 
19.921: total, 587.321. f. p. 

Gross total, 1.027.954 H.P. 

The extent of application of electricity to minint 
machinery is shown in the following table for the metal: 
liferons mines, numbering 77: 


7.176; 
9.011; 


pumping. 
miscellaneous. 
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Surface. — Winding, 1,120.5 KH. P.; ventilation, 9; 
haulage, 904.5; miscellaneous, 7,857.5; total, 10, 633.5 
H.P. (including 742 H. P. not detailed). ; 

Underground.—Haulage, 1,383.5 H.P.; pumping, 
7,392.5 ; portable machinery, 18.5 ; miscellaneous, 1,039 ; 
total, 10, 282.5 K. P. (including 449 n.p. not detailed). 

Gross total, 20,916 KH. P. 

The next table shows the increase in the growth of 
the use of electricity for all purposes:— 


Per cent. increase 


1918. Per cent. increase 1919. 1 
on previous year. 


H.P, on previous year. HUP. 


Surface .. 416,775 6˙39 441,606 5˙96 
Underground 548,592 5°12 587,321 7'06 
Total . 965,367 5'66 1,028,927 6'58 


The number of electrically-driven coal-cutting 
machines in use at the end of 1919 was 1,950, an in- 
crease of 153 over the number in use at the end of 1918. 
The increase was 8.5 per cent., as against an increase 
for the previous year of 3.3 per cent. only. 

During the year 1919 there were in all nine fatal 


accidents at mines definitely due to electricity which 


were investigated by H.M. inspectors of Mines. These 
nine accidents caused nine deaths. In addition elec- 
tricity was suspected to be a contributory cause in an 
accident whereby an explosion of firedamp and air 
resulted in the death of six persons and serious injury 
to six others. 

Of the nine electric shock accidents above referred to, 
three took place on the surface and six below ground. 
The figure for electric shock accidents below ground is 
the same as in the previous year. 

Number of persons killed by electric shock below 
ground in coal mines: 1907, 10; 1908, 12; 1909, 13; 
1910, 15; 1911, 9; 1912, 7; 1913, 13; 1914, 4; 1915, 8; 
1916, 4; 1917, 2; 1918, 6; 1919, 6. 

The following are short details of the circumstances 
relating to the accidents:— 

1. Deceased received a fatal shock from the framework 
of a coal cutter when the machine was running. The 
accident was due to joining together two lengths of 
trailing cable, by which the frame of the coal-cutting 
machine was connected to the inner (live) core of the 
concentric cable instead of to the outer (dead) core; 
also to a fault in using a trailing cable with a break 
in the earth connection. 

2. Deceased, a by-worker, pulled the pomel of a 4-core 
trailing cable out of & conveyor motor starter with the 
current on. Through a defect the pomel became elec- 
trically charged, and the neutral point of the 500-volt, 
3-phase system being earthed, he received a fatal shock. 

3. A haulage motor having refused to start, the fire- 
man opened the door of the switchbox to see if anything 
was wrong, and deceased, who was standing by him, 


suddenly put his hand into the box, and touching the 


live terminals, was killed. 

4. Deceased was killed by an electric shock from the 
haulage rope of a coal-cutting machine. The supply 
was alternating current at 440 volts; the machine cas- 
ing and the rope became alive owing to the trailing 
cable becoming jammed under the machine, and being 
damaged to such an extent that there was direct con- 
tact between the machine and one of the power leads 
in the cable. 

5. While engaged in cutting the coal & ‘‘ short " 
developed on the machine, and owing to the pin con- 
necting the earthing system to the machine becoming 
loose and defective, a man received so severe a shock that 
it immediately killed him. 

6. Deceased removed an electric lamp from the holder 
in the blacksmiths’ shop at the surface, and whilst 
tampering with the live terminals of the lamp holder, he 
received a fatal electric shock. 

T.. Deceased was found beside a switch, which he had 
just opened to stop a motor. The switchboard was 
bolted to a light iron frame and subject to great vibra- 
tion; the switchbox had been partly pulled away from 
its fastenings, and the connection to the earth conductor 
was broken. 


. fore, 


8. Deceased was killed by leakage of current from a 
coal-cutting machine. The cause or source of the leakage 
could not be discovered ; the protective earth circuit was, 
however, defective. The bat connector at the gate end 
box had not been properly fixed, and the holding bolt 
was not screwed home. The connection to earth, there- 
at this point depended entirely upon contact 
between the metal surface of the bat and the box or 
socket into which it was fitted. It was found afterwards 
that through corrosion of the metal of the bat and ac- 
cumulated dirt upon it, the conductance of its surface 
was nearly nil. 

9. Some electric lighting cables with merely a braided 
covering, and carrying a current at 220 volts, were 
held up by a temporary pole where they crossed a con- 
veyor. The chain of the conveyor got out of its runners, 
and whilst it was being replaced, deceased, although 
warned, touched one of the cables and received a fatal 
shock. 

Although there was no increase from the previous 
year, and the record is satisfactory to that extent, 
consideration of the details of each accident given above 
shows that without exception all might have been 
avoided by attention to simple and well-established safe- 
guards. The fact that five of the six fatalities occurred 
to persons engaged in operating coal-cutting machinery 
is significant of the necessity for better supervision and 
maintenance of this form of plant. All were due to 
defects in the earthing circuit. The following gene- 
ralised remarks by Mr. Horsley, the Electrical Inspector 
of Mines, on the subject of trailing cables and connectors 
should be carefully noted and considered py the manage- 
ment of mines at which electricity is used with portable 
motors for coal-cutting or other purposes. 

One point emerges with cumulative insistence, and 
that is the urgent need for radical improvement in the 
design of the connectors, termed bats or pomels, used 
with trailing cables in order to secure and' maintain 
adequate earthing of the portable apparatus. 

It does not appear to have been sufficiently realised 
that conductivity and reliability of the earth continuity 
device is of even greater importance than the correspond- 
ing features of the live circuit. Any discontinuity in 
the live circuit is self-advertising, but a break or in- 
crease of resistance in the earthing circuit can only be 
detected by inspection and test. Excellence of design, 
however, will be of little avail, unless methodical main- 
tenance is carried out. 

There is scope also for development in the design 
of trailing cable. Reasonable mechanical protection is 
afforded by cab-tire sheathing, now in almost universal 
use, but a risk remains. In case of abrasion or incision 
a live conductor may be exposed and brought into con- 
tact with persons, or with conducting material from 
which a dangerous shock may be received. It is also 
possible that the earthing conductor of a three- or four- 
core cable may be severed while the live conductors 
remain intact. A design of trailing cable in which the 
live cores and the principal earthing core are enveloped 
by a supplemental flexible earthed conductor would ap- 
proximate more nearly to the condition of safety from 
shock which is attained by the use of an armoured cable 
for the main circuits.“ 

With regard to safety lamps, the numbers of oil and 
electric lamps in use were: Oil, 636,158 (previous vear 
990,185); electric, 197,722 (previous year 156,521). 

The number of shots fired by electricity was 
26.953,674. 

The total number of horses used underground in 
mines was 66,574. We ure firmly of the opinion that 
electrical inachinery could take the place of most of these 
animals. 


A Polish Cable Factory. — The A.G. Kable Polski 
is reported to have been formed at Bromberg with the object 
of rendering Poland independent of cables from Germany, 
the share capital being 20,000,000 Polish marks. The technical 
manager, who 1s a Pole. was formerly associated with the 
Deutsche Kabelwerke of Berlin-Lichtenberg. 
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WESTERN ELECTRIC TELEGRAPH AND TELEPHONE SYSTEMS. 


As briefly mentioned in our last issue, we recently had the 
privilege of witnessing a demonstration of the latest approved 
models of the Western Electric Co.'s multiplex and Start- 
Stop printing telegraph systems, including a repeater of 
the rotary type with provision for extending arms both at 
the repeater and at a terminal station. Fig. 1 shows in 
schematic form the equipment included in this demonstration. 

Between station A and station B was an artificial line of 
2,000 ohms. Between station B and station O a line was 
provided by using one wire of a telephone pair, on the '' Com- 
posite ’’ or modified Van Rysselberg system. Telephones were 
connected at both ends of this line, so that the noise pro- 
duced by telegraph signals might be listened for. 

The extensions to the start-stop sets were made by two 
wires. If duplex balancing sets were provided at stations 
D and E, and additional balancing sets at stations B and C, 
it would be possible to operate to stations D and E over one 
conductor only in each case. Where the distance between 
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stations B and D and between stations C and E exceeded 
two or three miles, it would be preferable to introduce duplex 
balancing sets and separate line batteries. With the arrange- 
ments shown in the demonstration no line batteries are re- 
quired at stutions D and E. 

The lower portion of fig. 1 shows the traffic-carrying facili- 
ties provided. Many other combinations are possible; the 
demonstration only showed the fundamental idea of the 
scheme. 

At the repeater station B, the incoming signals from A 
actuate two polar relays alternately, storing up each impulse 
for sufficient time to permit of its repetition in the direction 
B to C by means of brush transmission. This ensures that, 
although the incoming signals at station B are distorted, the 
outgoing signals are perfect. The same applies to the signals 
going in the opposite direction. The repeater station is the 
'" pace-setting °’ station. Line lag is taken up at the two 
terminal stations, so that the repeater station is free from 
all adjustments of orientation. 

The two ''start-stop " distributors are adjusted to run at 
a higher speed than the multiplex distributors, and have a 
wide margin in this respect; for instance, if the multiplex dis- 
tributors are rotating at 240 revolutions per minute, the 
start-stop distributors may be adjusted to run at anv speed 
between 260 and 360 revolutions per minute. If the start-stop 
distributors are adjusted for 320 revolutions, the multiplex 
distributors may be adjusted to any speed between 220 and 
300 revolutions without changing the speeds of the start-stop 
sets. Further, with start-stop sets connected through a 
multiplex as shown in the demonstration. one set mav be 
adjusted for 260 revolutions and the other for 300 revolutions. 

Switching arrangements are provided for operating the two 
start-stop sets as straight duplex over the © composite ” 
circuit, the duplex balancing sets at station B and C being 
used for balancing. 

Under. these conditions one start-stop distributor may be 
running about 5 per cent. faster than the other and give 
perfect operation. By. providing two start-stop tables for 
duplex working with two operators it is possible to receive 
on table No. 1 and transmit from table No. 2, or switch over 
and receive on table No. 2 and transmit on table No. 1. At 
small stations, where reserve apparatus must be installed 
ready for use, this provides means for ensuring uninterrupted 
service. 

Start-ston sets can be adjusted to operate at any speed 
between about 25 and 60 words per ininute. Large speed 
changes are effected bv turning a switch which re-arranges 
the motor circuit; small speed changes are effected by adjust- 
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ment of the motor governor. This is dune by means of a, lever 
at the side of the distributor set. Either tape or direct key- 
board transmission may be used. 'To change from the one 
to the other it is necessary only to turn a cam switch con- 
veniently mounted on the table. 

The apparatus on the distributor table 1s mounted in a 
very compact and yet convenient manner; the relays and the 
fork are mounted on swinging shelves, which swing under 
the main top of the table clear of all risk of interference. 
The fork base has rubber feet, so that the vibrations are 
damped out, and are not carried to the shelf on which the 
relays are mounted. l 

All the switches are of the telephone switchboard type; 
these have been used in the United States for some years 
and have been found to give satisfaction. 

In the distribution box beneath the fork shelf the wiring 
from the four operating tables is brought to four porcelain 
panels, suitably lettered and numbered. Fixed resistances, 
condensers, fuses, &c., are all suitably 
mounted and easily got at. 

The distributor is of novel construc- 
tion, providing for the quick replace- 
ment of worn segments. 

So far as the multiplex apparatus 
units are concerned, the multiplex may 
be operated up to a speed of about 
52 words per minute per channel. This 
is the equivalent of 208 words per 
minute in each direction, or 416 words 
per minute for the circuit. Line condi- 
tions, however, may prevent such speed 
of working; therefore the vibrating fork 
which drives the impulse motor ot the 
distributor is provided with weights, so 
that its rate of vibration may be varied 
to give any working speed between 2 
and 52 words per minute per channel. 

In cases where the traffic is practically 
all in one direction, such as private 
newspaper wires, it 18 not necessary to 
equip both ends of the circuit alike. For 
instance, in one direction there may be 
Jour channels each operating at 52 words 
per minute (total 208 words), and in the 
other direction only one channel. "This 
makes for a more economical installation. 

lhe start-stop may be operated either 
simplex or duplex. For over a year a start-stop duplex circuit 
has been in operation between New York and Chicago, nearly 
1.000 miles in length, with one female operator at each end; 
this circuit is provided by superimposing on a telephone line. 
The average daily load for nine hours is over 22,000 words. or 
about 1,000 messages. The transmitters are set at 35 words 
per minute in each direction. This slow speed gives the 
operator so much spare time in the preparation of perforated 
tape, that she is able to check the received messages as weli. 
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It is possible to provide intercommunication between a 
number of offices by means of the start-stop when operated 
simplex; it. is possible also to associate with the start-stop 
sets selectors by means of which anv one of a number of 
stations may be called, the printers at the other station. 
remaining idle. 

To meet the need for an absolutely secret telegraph system. 
the company has designed a system which may be used with 
either wire or wireless transmission. Two transmitters of the 
tvpe used in the multiplex and start-stop printer svstems are 
interconnected through a local rotating distributor to a re- 
perforating machine. In one transmitter is placed a econ- 
Tinuous tape of any suitable length, perforated with a dummy 
message or With a series of random signals; this is termed 
the “scrambling tape." In the other transmitter is placed 
a tape perforated with the message which is to be dispatched 
When the two transmitters are started off together, the signals 
froin both tapes act upon the electromagnets of the reper- 
forator, producing a perforated tape which is unintelligible to 
anyone. This tape is then used for transmission over a 
telegraph circuit using the sime fundamental code (5 unit). 
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At the receiving end of the line the message is received 
as a perforated tape, identical with that fed into the trans- 
mitter at the sending end. 

This received tape is then fed into one transmitter of a 
local deciphering set comprising two transmitters, a distributor 
and a printer. At the same time a tape identical with the 
'" scrambling tape used at the sending end is fed into the 
second transmitter, the signals from the two tapes acting 
together upon the printer. The printer prints the real 
message exactly as prepared at the sending station. 

The enciphering and pee tea can be done at the rate 
of 50 words per minute, and the whole process need not cause 
one minute’s delay more than would be incurred in transmit- 
ting a message in the ordinary way. 

Amongst the many advantages claimed for the latest type 
of the Western Electric multiplex printing telegraph system. 
as compared with the Baudot system, are the following :— 

Owing to the elimination of correcting impulses, a gain in 
carrying capacity (words per minute) is obtained when the 
speed of transmission in cycles per second is the same, 
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amounting with double duplex to 20 per cent. The speed of 
operation over the line can be changed in a few minutes. 
No synchronism is required between the rotating brushes of 
the distributor and the printers, and no adjustment ot the 
printers is necessary when the speed of working is changed. 
The transmitting operators do not work to a cadence. No 
line time is lost between messages. Detecting errors at the 
sending end can be obliterated. No special training of opera- 
tors is required; a typist can handle traffic the first day. 

The new type also possesses many advantages over the old 
apparatus of the company, including greater facilities for 
speed checking and phase finding, the elimination of line lag 
as a factor to P considered, self-starting of the impulse motor, 
and the use of standard duplex sets. 

The multiplex set can be switched over to an already 
balanced duplex set, in the event of the usual line becoming 
faulty, without losing time in obtaining a new duplex balance. 

The improved printer is of the mechanical type, with 
standard typewriter typebasket mechanism ; it has a stationary 
paper carriage, the typebasket sliding along the paper. This 


results in less eye-strain to the operator, and also permits of 


the easy feeding of individual blank forms by hand, or the 
use of a continuous roll. Carbon copies may be made and 
stencils can be cut. The maximum speed is about 100 words 
per minute, but all tensions have been let down to limit the 
maximum speed to about 70 words per minute; this makes 
for lower maintenance costs. 

The telephone demonstration was equally interesting. The 
exhibit comprised a two-wire circuit and a four-wire circuit, 
each having two repeater stations in tandem and equipped 
with signalling facilities. These are the two chief types of 
repeater involved in long trunk cable and aerial systems. The 
artificial lines with which the repeaters were shown had 
total transmission losses of 38 and 72 standard miles respec- 
tively. The apparatus showed the form and assembly of the 
company's latest commercial designs, as well as their physical 
performance. 

The repeaters were of the Audion type, using the special 
valves which have been developed by the company from the 
forms resulting from the inventions of Dr. Fleming and Dr. 
Lee de Forest. These thermionic valves have been so greatly 
improved that they are now as thoroughly standardised as 
Incandescent lamps, have a long life, and can be replaced by 
spares as readily as lamps. The repeater consists essentially 
of step-up and step-down transformers and amplifiers, together 
with potentiometer and regulating resistances and the neces- 
sary batteries. The amplifier is of the oxide-coated filament 
type, having a filament current of 1.2 to 1.8 amperes, plate 
potential 130 volts, plate current 6 to 12 milliamperes, and 
grid potential 9 volts negative. The filament works at a low 
temperature, and the internal structure of the valve is of 
large size, which facilitates uniformity in manufacture. The 
average period of service is over 1,000 hours. The valve has 
& very large margin of energy-carrying capacity over that 
5 for transmitting speech without appreciable distor- 
ion. 

No great difficulty is experienced in repeating conversation 


in one direction; the difficulty arises when speech, as usual, 
has to be transmitted in both directions. A simple form of 
balanced bridge circuit is shown in fig. 2. Energy entering 
the repeater from the line west divides into two parts, of 
which‘one goes into the output circuit of the repeater and 
is there lost, while the other part goes into the input circuit. 
If the circuit is ideally proportioned, no energy is transmitted 
directly to line east." The energy entering the input circuit 
is amplified and fed out into both lines in series, the half 
going east being the desired amplified transmission. 

If the line impedances are not identical, potentials due to 
the output energy are set up in the input circuit and ream- 
plified, and sustained oscillations called singing ° may be 
set up. which make the device inoperative as a telephone 
repeater. 

The repeater circuit most commonly used in commercial 
service is the two-way, two-element circuit shown in fig. 3. 
Here a separate repeater element is provided for transmis- 
sion in each direction, and in each bridge circuit each line 
is balanced by an artificial line called a network," instead 
of the other line. 

Here again the telephone currents from ' line west 
divide; the output of repeater element No. 1 is transmitted 
through the second transformer to line east. and its balanc- 
me network, and if the balance is good, no potentials due to 
unbalance are applied to the input of repeater No. 2. If, how- 
ever, the balance is inadequate, such potentials are set up, 
amplified, and fed back to line west, and oscillations may 
be produced. 

The 4-wire repeater circuit is a more .recent development, 
which is rapidly coming into commercial use. Two distinct 
line circuits are required, of which one is used for trans- 
mission in one direction and the second for transmission in 


the other direction. ‘This device grows out of fig. 3 at once 


if it 1s assumed that the upper and lower halves of the figure 
are hundreds of miles apart, so that the four wires connecting 
them become the four line wires of two lines, each having a 
repeater element at an intermediate point. Each output 
transformer is then a junction point between a 2-wire and a 
4-wire transmission circuit. Each 2-wire line carries speech 
energy in one direction only. 
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Fia. 4.—SIMPLIFIED DIAGRAM OF THE ‘‘ 29-TyrE " TELEPHONE 
REPEATER. 


On this system sufficient amplification can be used to annul, 
theoretically, the whole transmission loss in the 4-wire portion 
of the circuit, so that very small conductors can be used 
compared with those necessary for a two-wire transmission, 
and a much greater gain per repeater is possible. 

Fig. 4 shows the general arrangement of the circuits of the 


repeater. 
(To be concluded.) 


THE DISTRIBUTION OF ELECTRICITY. 


DISCUSSION IN LONDON. 


On December 9th the adjourned discussion by the INsTITUTION 
OF ELECTRICAL ENGINEERS on Mr. W. B. Woodhouse's paper, 
which was abstracted in our issue of December 3rd, and on 
Mr. R. O. Kapp's paper, which is abstracted on pp. 793-795 
of this issue, was continued by Mr. Lu. B. ATKINSON, 
President, who explained a method of finding the final tem- 
perature curve of a cable from its load curve squared by 
mechanical means. The particular instrument used for the 
purpose was the invention of Mr. Baker, of University Col- 
lege, and had been borrowed from the Imperial College of 
Science and Technology. The president, after explaining its 
construction and demonstrating its use, said that there were 
several similar instruments in existence, some being in the 
South Kensington Museum. 

Mr. C. J. Beaver, referring to Mr. Woodhouse's remarks 
on H.P. cables, said that it would have been preferable to 
use the word ''advisable " in place of ''necessary " in the 
statement that a minimum section of 0.05 sq. in. appears 
necessary for pressures above 10,000 volts." With regard to 
the limiting factors in the manufacture of large cables, he 
thought that the weight limit would be reached long before 


nr eB. SF „ „ „ ty e 2 RL og 0-1. 


776 


THE ELECTRICAL REVIEW. [VoL 87. No. 2,247, DECEMBER 17, 1920. 


the liability of cracking the insulation in handling the cable 
became a serious factor. His opinion concerning an increase 
of working pressure involving an increased thickness of dielec- 
tric, was that for a given voltage the thickness would generally 
decrease. Further, he could not agree that the permissible 
current density in a single-core cable designed for a particular 
pressure must be reduced as the area of the conductor in- 
creased; it was rather the reverse. The opinion that present 
methods of construction limited the size of conductor to-0.25 
8q. in. section for the highest pressure, was wrong, inasmuch 
as they were now making cable of 0.3 sq. in. section. He 
pointed out the importance of providing a substantial lead 
covering for such cables as there now was a tendency to cut 
down the lead sheathing to a dangerous extent. As regarded 
protective apparatus, the whole conditions had changed, and, 
therefore, the entire subject required revision. He inquired 
whether Mr. Kapp had allowed for one or two cables in his 
figure showing the cost per k. v. A. per mile of 6,600-volt cable, 
and pointed out that the losses in two small cables would be 
something like 70 per cent. greater than that in a single larger 
cable; he concluded by emphasising the importance of research 
into cable problems. | 

Mr. P. DunsuHeaTH alluded to dielectric loss problems, and 
exhibited curves to illustrate the fact that the dielectric loss 
gradually decreased until a certain point on the curve was 
reached, when it commenced to rise again. The losses varied 
in themselves, but they were negligible in comparison with 
the magnitude of the c'R losses when considering, say, 33,000- 
volt. cables. | l 

Mr. P. RosuıxG inquired whether there were any prospects 
of pressures being standardised. They could easily give tbe 
user definite information about the temperatures to which 
cables would rise, but they could not say anything about what 
currents they should carry, because they had no idea of the 
conditions under which the cables would have to work. 
That was the real difficulty; local conditions under which the 
cable was laid, temperatures of adjacent objects, such as the 
earth, other neighbouring cables, &c., influenced the perform- 
ance of a cable very largely. He suggested that if records of 
the cable temperature at a number of points along its length 
were taken regularly and tabulated, the extra work involved 
would be well repaid by the information that would be made 
available. Under such conditions the temperature readings 
would give good indication of how the cable should be loaded 
up. He thought that the bending test to which cables were 
subjected was not a good one; it was much too severe. 

Mr.. S. W. MELSoM explained that heating and cooling curves 
he had prepared himself confirmed Mr. Kapp's assumption 
that the rates of heating and cooling of cables were equal. 
He had greatly enjoyed the president’s contribution to the 
discussion because he had tackled the problem of drawing the 
temperature curve in what might be described as a non- 
electrical manner. But to arrive at a correct estimate of the 
temperature of the cable it was essential to have knowledge 
of the actual local conditions under which the cable operated. 
and he personally had used an electrical method. He described 
with the aid of diagrains an instrument which he had devised 
for the purpose, and expressed the opinion that eventually 
an instrument would be available which when connected to 
the cable would record directly on a chart the actual tem- 
perature of the core of the cable. They might use thermo- 
couples in the lead sheath, or even ineasure the resistance of 
the sheath; those methods, however, would not give very 
accurate results on account of the ''tune lag” which Mr. 
Kapp had drawn attention to. Messrs. Kapp und Woodhouse 
had both einployed Kelvin’s law correctly in their own par- 
ticular ways, but Mr. Woodhouse had erred slightly in not 
making sufficient allowance for depreciation of the cable. 
The temperature was not, therefore, the only factor to be 
taken into consideration, the questions of the cost of the cable 
and its depreciation should also be included. 

Mr. G. V. Twiss was unable to be present, but sent a 
written contribution to the discussion in which he took excep- 
tion to Mr. Woodhouse's statement that the transmission of 
electricity is, from an economic point of view, not a virtue 
but an expensive necessity." It was the right means of 
realising the full advantages of centralised generation. Among 
the advantages he claimed for overhead transmission lines 
Mere that they would do the same work as and at the sume 
time they were cheaper than cables. Air-insulated, high-pres- 
sure, overhead transmission lines would sooner or later come 
into their own; at the same time each system had its own 
„particular sphere of usefulness. 

Mr. G. L. ADDENBROORE pointed out that when he was pre- 
paring the series of lectures which he delivered before the 
-Institution early in 1919, he found it advisable, indeed neces- 
sary, to make a considerable historical survey of the subject. 
The same could be said with regard. to most of the new 
problems which were presenting theiuselves for solution. Gor- 
don's book on " Electricity and Magnetism "" was an excellent 
work which had gone out of fashion, but it contained refer- 
ences to Cavendish's and Maxwell's work on dielectrics which 
Gordon was able to translate into modern language and figures. 
It was the speaker's opinion that if they were going to 
attempt to solve the new problems which were cropping up. 
one of the first things they should do was to refer back to and 
consult the work of the early workers who, considering the 
primitive apparatus at their disposal, did really wonderful 
work. 


Mr. H. BnaziL, referring to the current-carrying capacity 
of cables, said that users could not afford to work cables at a 
current density of 1,000 amps. per sq. in. to-day, and certainly 
not at the higher figure permitted by the I.E.E. rules. Mr. 
Beaver had mentioned that it was not long since the Board 
of Trade had fixed the maximum current in a cable at not 
more than 1,000 amp., and in America higher temperatures 
were permitted than in this country. The maximum tem- 
perature was the figure with which they should deal, and 
not the temperature rise. He understood that a ground ten- 
perature of 15 deg. F. could be taken as constant, which 
figure would decrease in the winter time when more current 
was required to be carried. They should endeavour to 11x 
some more definite figure than they had at present for the 
maximum temperature; generators and motors were now 
being run at higher temperatures than they used to be, and 
there was no reason why cables should not be worked at 
higher temperatures also. It was a fact that joints could 
carry much heavier currents than the cables themselves could; 
they were not the weak spots. 

Mr. W. M. SELVEY drew attention to several paragraphs in 
Mr. Woodhouse's paper which, he pointed out, were no less 
profound because the idea was expressed in simple language. 
There was the danger of losing sight of the main considerations 
by devoting too much attention to details. They could not 
see the forest for the trees." For instance, the pressure of 
2.000 volts which Mr. Woodhouse had introduced in York- 
shire was an extremely useful one, and he had done immense 
good by making that pressure available for use. There were 
very few things that could not be done with 9,000 volts, with 
its high pressure and small current. Motors were obtainable 
of a small size which would run on 9,000 volts and stand a 
30,000-volt flash test successfully. Recently the speaker came 
across à case Where it was proposed to instalf ull the plant in 
a certain works for a pressure of 500 volts. When he sug- 
gested that the public supply would probably be at 400 volts, 
he was informed that even so the saving in cables that would 
result from the use of 500 instead of 400 volts would amount 
to several thousand pounds, and to-day they could not get 
away from the question of costs. In the statement that: A 
number of interconnected stations being assumed, the problem 
of distribution is much simplified because the tranxinission 
mains may be utilised to provide additional feeding points on 
their routes between stations "—he did not think Mr. Wood- 
house intended the words transmission mains ” to convey 
their usually accepted meaning, because thev did not do so. 
They suffered from a lack of words to suitably express the 
new meaning which certain terms and expressions were assur- 
ing in the new problems which were arising. 

Mr. J. R. BrFAnD was interested in Mr. Woodhouse's re- 
marks about a step-by-step development of a distribution 
system being consistent with economy, and was pleased that 
he had again emphasised the importance of giving attention 
to the variation of losses with load factor; it was difficult to 
convince some engineers that the losses cost as much as they 
actually did. In his opinion the current density was inde- 
pendent of the working pressure of the cable. The assumption 
that Mr. Kapp had abandoned Kelvin's law, at any rate for 
the lower voltages, was not justifed. It was necessarv to 
provide protective gear for large interconnected networks; 
most operating engineers held that opinion, and it was in- 
teresting to note that the problem was a British development. 
Abroad they were only now beginning to realise the economies 
that resulted froin interconnection. 

Major A. M. Taytor, who did not speak, has sent us the 
following remarks which he had intended to make. He was 
fully convinced that single-phase cables would establish their 
superiority over three-phase cables. Their use enabled the 
pressure to be raised from 30,000 to 55,000 volts, and the 
results of tests which the speaker had made gave hün the 
opinion that working up to a current density of 1,900 amperes 
per sq. 1n. the losses in the lead sheathing due to the rotating 
field were 50 per cent. of those due to the CR copper losses, 
while the losses in the sheathing due to the pulsations in the 
current were only of the order of 12 per cent. These figures. 
which were taken at 95 periods, would at least be doubled 
at 50 periods. With single-phase cables, the losses due to the 
rotating field would be entirely eliminated, and at 50 periods 
that*would mean, at 1.500 amperes per sq. in., that a loss 
approximately equal to the whole c^R copper loss in the cable 
would be saved. He had also found that the effect of remov- 
ing the armouring—the figures given above referred to cables 
without armouring— was to considerably reduce the loss due 
to the pulsations of the current and, therefore, in single-phase 
cables armouring should certainly not be emploved. Clark 
and Shanklin's tests on unarmoured single-phase cables bore 
out the tests which the speaker had made as regarded the 
lew losses in the lead sheathing under these conditions. The 
means adopted, whereby the cm losses in the cable were 
differentiated from those due to the rotating field and the 
pulsating field. were to note the temperature rise on a given 
cable under given conditions when. traversed by D.C.. and 
then to pass such a three-phase current through the cable 
as would give exactly the same total cn loss in the copper. 
and again note the rise in temperature in a given time: and 
lastly, to pass a single-phase a.c. through the cable of the 
same CR copper-heating value, and note the temperature 
rise under this condition. The tests were very simple to carry 
out, and appeared to be very concluaive. Incidentally, they 
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provided a case for B. period long-distance transmission, 
as against 50 periods. 

Mr. W. B. WoobduHousg, in reply, expressed ‘ensure at the 
assurance that cable makers could tackle the manufacture of 
higher voltage cables. The standardisation of pressures was 
at the present time receiving attention. The suggestion that 
the temperature of a cable should be observed and recorded 
periodically was a good one, but the economical current 
density was below that indicated by the heating limit; con- 
siderations of cost prevented them from loading a cable up 
to its full possible limit at the present time. It was erroneous 
to assume that^he favoured the use of low pressures; he 
had only attempted to warn them against the adoption of the 
highest possible pressure at the outset—they could not do so 
at the present price of money. If they were provided with 
an unlimited amount of money by, say, the Government, thev 
could, of course, do so, but no one would suggest that that 
ws u desirable course to follow. He had no intention of 
condemning overhead transmission, his idea was rather to 
explore the possibilities of the use of underground cables. 

Mr. R. O. Kapp, in his reply, said that he did not think 
Mr. Sayers was quite so distressed as some had thought by his 
(the speaker’s) attitude towards Kelvin's law. Even for 6.600 
volts that law would indicate a current density of over 2,000 
amps. per sq. in., but it was a question of local working condi- 
tions, heat dissipation, &c., which considerations also applied 
in estimating the cost per K.V.A. per mile of 6,600-volt cable. 
His remarks on the equivalent continuous load would not have 
been criticised, he thought, had there been no confusion of 
thought. . The heat dissipation influenced the continuous 
loading considerablv, and also the factor of safetv; the latter 
should be a real factor of safety and not one of ignorance or 
laziness. Protective gear was a misnomer, because it did 
not come into action until after the fault had developed. It 
would not be used extensively jn the future because of the 
increased reliability of cables. Tt was a matter of personal 
opinion whether the protection afforded would justify the 
expenditure for the provision of the apparatus. 


 TRAMWAY FINANCE AND STATISTICS. 


— —— 


THE White Paper relating to ER Light Railways and 
Railless Trolley Undertakings, formerly issued by the Board of 
Trade, but suspended owing to the war since the year 1913-14. has 
now been compiled by the Ministry of Transport, in respect of the 
year ended December 31st, 1918, for companies, and March 31st, 
1919, for local authorities, and is on sale at the Government 
Stationery Offices, or may be obtained through any bookseller. 

The delay in the re-issue of this Government publication is-due 
to difficulties arising out of the war, many undertaking: not being 
able to complete their acoounts within the usual period. following 
the close of their financial year. Returne for the year ended 
December 31st. 1919, and March 31st, 1920, are now in hand, and 
it is anticipated that the White Paper covering this period will be 
issued early next year. 

. The White Paper now issued embraces some features which 
have not hitherto been published. In addition to the net receipts 
from the operation of tramways, particulars are now given of the 
income derived from other sources, and the total net income which 
is available for distribution. The income and expenditure, on 
revenue account, of tramways which are not worked by the owning 
companies or authorities are also included for the firat time. 

The statistical tables have been separated from the accounts and 
considerably amplified to include for each undertaking the average 
number of cars in use, traffic revenue per car-mile, miles run 
per car per day, working expenses per car-mile, fare per passenger, 
distance passengers are conveyed for each fare, fare per mile, 
number of units of electrical energy used per car - mile, &c. 

The total capital expenditure on tramways in the United 
Kingdom to the end of the financial year 1918-19 was £82,842,722, 
an increase of £1,864,884, or 23 per cent. compared with the year 
1913-14, The total gross receipts during the year 1918-19 were 
£24,635,266, and the total working expenditure £17.751,277, 
leaving net receipts amounting to £6,883,989. It must be borne 
in mind that the maintenance and renewal work undertaken during 
the year 1918-19 was, owing to war conditions, inadequate, but in 
apite of this the ratio of working expenses to receipts was 72°06 
per cent., as compared with 64°35 per cent. in 1913-14. 

"The number of car-miles run during 1918-19 was 9°59 per cent. 
lees than in 1913- 14, but the number of passengers carried increased 
ra no less than 33 per cent., as shown in the following tables :— 


CAR-MILES RUN. 


1918-19. 1913-14. Dec rease. 
| Miles. Miles. Miles. E 
Local authorities 244,162,588 262.675,163 18,512,575 706 
Companies. 76,215,788 91,704,509 15,488,721 16˙89 
Totale... 320,378,376 354,379,672 24,001,296 959 
Pa sskN GERA CARRIED. | 
$ . 1918-19, 1918-14, Increase. 
ö Number. Number. Number. '&. 
Local authorities 3, 632,525,882 2.696, 759,064 935, 766.818 34°70 
e .. 325.114.196 729,714,128 195,400,068 26˙78 
"Totals... 4,557,640, 078 3,426,473,192 1,13 1,166,886 33°01 


CORRESPONDENCE. i 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession. 


The Crisis in Electricity Supply. 


I shall be obliged if you will allow me to answer a letter 
written by '' Electricity Undertaking,” and printed in your. 
issue of December 3rd. Everyone is entitled to his own 
opinions, however foolish they may appear to others, and I 
do not wish to criticise the major portion of this letter; the 
latter remarks, however, concerning junior engineers are, I 
think, untrue and certainly uncalled for. 

It would not be surprising, however, if thev were true, for 
what attraction is there in a profession of which its members, 
upon attaining the pinnacle of their ambition (mention it 
with bated breath—''a chief "), promptly desert their less 
fortunate colleagues and. in fact, use their influence against 
them? ‘Electricity Undertaking ” savs: ''Some of the 
junior engineers in smaller provincial stations should also 
remember that their training and qualifications are not all 
that can be desired." These remarks are just what one might 
expect from a man who. since 1914, has been sheltering 
behind. and gaining experience in. his profession ; whilst the 
slighted junior members have been gaining their experience 
in the hell of Flanders and elsewhere. Evidently '' Electricity 
Undertaking "’ fails to realise that four’ or five vears spent 
in fichting for one's countrv is not exactly the hest means of 
gaining additional qualifications in one’s civilian calling. 

Fortunately, there are some gentlemen in our profession, 
and they do not endeavour to hinder the progress of their 
juniors—let us hope that the coming generation will follow 
115 example rather than that set by “ Electricity Under- 
taking." 

Junior Engineer, 

December Tth, 1920. 


[The letter referred to was not written by an engineer.— 
Eps. Errc. Rev.] 


Shop Displays. 


Nineteen vears! and the electrical contracting industry in 
a worse state than ever as far as “ pirate trading ” is con- 
cerned. Daily one finds new instances. ay lt 

Nineteen vears! and the influence of any existing organisa: 
tion unfelt bv trade. T do not think that anv further argu- 
ment is wanted for forming a really live combination of 
contractors to endeavour to put the industry on a proper basis. 
and to make electrical shons worth while. Tf the matter could 
he dealt with by any existing organisation so much the better, 
but I donbt it. Tive men with well-defined aims and a clenr 
conception of the existing evils and their remedy are wanted. 
and the sooner men of this class get together the sooner will 
the great possibilities of the industry he developed. The 
motor-car industry is a much vounger one, hut it seems to 
have the trade well protected, and the electrical contractors 
can do the same. 

T certainly think à meeting should he called. and the neces- 
sary steps discussed to stop this ‘ pirate trading.“ and stop 
“backyard, no- responsibility men from unfairly trading: to 
determine who are retailers and who are entitled to a full 
disconnt:; to determine who are prrchasers in a large sense 
and entitled to some discount: and when the Association is 
in working condition there are many other points that require 
attention. one of which is ta see that conditions imposed hv 
trade unions and others are not of a class to throttle the 
industry. In mv opinion, two-thirds of the middle-class work 
that emploved thousands of men before the war has been’ 
completely cut off by certain conditions. 

There are many other points with which it wonld iar he 
fair to take up vour valuable space. T thank the editors for 
publishing mv. two letters, and also for their courtesy in- 
doing so when T raised this subject in pre-war days. The 
great thing now is for men of the trade to meet. 

The Retailer. 

London. l l 

= December 8th; 1920. 


in this week's issue amount 
and the like become members 
of the E.C.A.. all our trouble is over—perhaps! I think I 
should be safe in saving that if ''Provinces" could con- 
scientiouslv prove that a successful effort had been under- 
taken to stop the unfair and injurious practices at present 
adopted. the E.C.A. would swell.in numbers beyond. anticipa- 
tion. I should be glad to become one of a nnited body to 
try and put a finish to the unfair practices that now exist, 
provided that I could be assured that at least something would 
be attempted by the united body: and another bona fide 
electrical contractor would join- with me. 

I myself have been up against men who are wiremen in 
the davtime, electrical contractors at night; also trade terms 
given to supposed builders’ merchants, jronmoen ger&; Ko. 
Keep the ball rolling; exchange of opinion will do good. 
Injured. 


E 
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The Jurisdiction of the Electricity Commissioners. 


In stating (p. 742) that the ‘‘ Commissioners have no power 
to authorise a Joint Electricity Authority to supply in the 
district," bas not your legal contributor overlooked Section 
12 (3) of the 1919 Act? This section enables the Commis- 
sioners to '" impose on any Joint Electricity Authority. an 
obligation to supply electricity in such circumstances, such 
areas, and on such terms and conditions as to price and other- 
wise as may be specified in the order.” 

This seems to meet such & case as your contributor supposes 
may arise, and, if so, deed abbreviates his argument. 

I may point out, too, that the schedule to the 1899 (Clauses) 
Act, from which he quotes Section 4 (2), is not exactly a 
general Act. 


London. 
December 12th, 1920. 


Henry M. Sayers. 


b reference to the above letter, our Legal Contributor 
writes :— 

.I am obliged to your correspondent for drawing my atten- 
tion to S. 12 (3) of the Act, but I had not overlooked it. If 
he will be so good as to refer to it once more he will find 
that it begins with the words Subject to the limitations 
hereinbefore contained on the powers of a joint authority to 
supply electricity, &c." One of these limitations is that they 
may not supply within the area of a power company without 
the consent of that body. This is a matter to which I alluded 
in an earlier part of my article. That a power company would 
consent in order to help the Commissioners to act under 
S. 14 (1) is not very likely. 

As regards the schedule to the 1899 (Clauses) Act, I do not 


quite know what is meant by the phrase ' a general Act.' The . 


schedule in question is part of a public Act (69 and 63 Vict. c. 
19) by S. 1 of which ' the provisions contained in the schedule 
to this Act shall be incorporated with and form part of 
every Provisional Order made by the Board of Trade after 
the commencement of this Act under the Electric Lighting 
Acts, &c.' Personally, I do not know of any undertakers who 
are not working under clauses similar to those contained in 
the schedule referred to. In particular clause 4 (2) is (so 
far as I know) of general application. — Eps. Errc. Rev. 


æ — —— — — — 


An Engineers’ Club for London. 


Your action in opening your columns to a discussion of 
the need for an engineers’ club in London is timely. and likely 
to be of considerable use. I do not suppose that anvone is 
more keenly alive to the desirability of promoting social inter- 
course among members of the Institution of Electrical En- 
gineers than myself, and I regard an engineers’ club as one 

the best means of effecting this, and also the wider and 
equally desirable purpose of bringing engineers of sll classes 
together. Because I have taken so great an interest in the 
matter I am aware of some of the difficulties in the way of 
achieving the object in view. a 

First with regard to the use of the I.E.E. building; the value 
of the space is very high, and in excess of that necessary for 
the premises of a successful cluh. Apart from this, even if 
a portion of the building itself were utilised such portion 
would have to employ a separate entrance. and be completely 
cut off vhysically from the nortion retained by the Institution. 
otherwise a great deal of unnecessary taxation would be 
incurred by the Institution. 

London possesses many clubs attractive for various reasons 
to different grouns of members of the I.E.E. and other en- 
gineering institutions, and unless the Engineers’ Club could 
compete on its merits in regard to comfort. cuisine, amenities. 
and convenience with the first-rate West End clubs. it would 
have but a poor chance of success. It is no light matter to 
run a club successfully in London, and even old-established 
clubs, with their fnrnitnre and appointments houcht at pre- 
war prices, and with a large membership. are finding it hard 
to make ends meet, even with subscriptions increased bv 50 
per cent. or more on pre-war rates. À new club with furniture 
and equipment to buy at inflated prices, snd with a moderate 
membership for some time to come. would have to imnose a 
prohibitive subscription if it were to be financially sound. 

Finallv. there is just a doubt whether the club would he 
sufficiently supported even if a good club at a moderate sub- 
scription conld be esfablished. The London engineers cover 
a mnch wider range than those in a provincial town. thev are 
not broncht so much into individual contact with one another 
in business, and I greatlv fear that the notorious absence 
of esprit de corps among Londoners generally. as compared 
with provincial citizens, would also militate against snecess. 
On the whole, however, I am convinced that an engineers’ 
club for Tandon is a very desirable thing, and I am one of 
those with whom von associate vourselves in vour Editorial 
note following M.LE.E.'s" letter in vour issue of the 
3rd inst., and believe that. to an engineer especially, the 
existence of difficulties is and should be an incentive to over- 
come them. I shall watch the correspondence with interest, 
and hope tbat something practical may ensue from it. 


C. H. Wordiogham. 
Westminster. 
December 8th, 1920. 


An Engineers’ Club in London bes always seemed to me to 
be & necessity. I beve often asked members of this [Man- 
chester] Club resident in London why they did not form an 
Engineers' Club in London. The replies have been varied, 
nearly all being strongly in favour, but one or two were of 
opinion that all clubable engineers were already members of 
other clubs, or that London is too large to ensure success. 

Since I moved to London it has been my intention to ask 
the members of this Club resident in London, of whom there 
are between 50 and 60, to foregather to consider whether an 
Engineers’ Club in London is desirable, and if so, possible. I 
only received the names and addresses yesterday, and only 
to-day have seen the letter from M. I. E. E.“ in your issue of 
the 3rd. M. I. E. E.“ is not quite correct in his version of the 
origin of this Club, the official account of which appears in the 
current book of rules. It was more or less spontaneous, as the 
want was keenly felt. 

If a similar want is evident in London there seems to be no 
reason why a successful Club should not be formed. 

To be successful, 16 must embrace in its membership all 
classes and all grades of engineers—civil, mechanical, electrical. 
mining, chemical, automobile, &c., professional, techni and 
commercial. This is one of the reasons of the success of the 
Manchester Club. A purely Electrical Engineers’ Club would 
not. I think, be à success. The difficulties are, of course, great. 
but so they are in any such project, and I for one would like 
to see what can be done. The Manchester Club and com- 
mittee will, I know, be willing to give any assistance which 
they can, and I believe would like to see some working arrange- 
ment whereby inembership might be interchangeable between 
the Manchester Club and the London Club, and it is hoped also 
between other Engineers' Clubs in each engineering centre. 

This must be no parochial effort, but must be strongly sup- 
ported from all sides before anything is definitely launched. 
am writing the members of this Club resident in London to 
ascertain their views, and shall be pleased if you will add my 
name to your list of supportera. 

H. T. Wilkinson. 


Manchester. 
December 8th, 1920. 


[ Replies from correspondents all heartily supporting the pro- 
posal continue to arrive, and it has become apparent that the 
idea has been under consideration in several quarters. We 
learn from Mr. D. N. Dunlop that a good many members of 
the Beama would probably support the scheme, and no doubt 
the action taken by Mr. H. T. Wilkinson. late hon. secretary 
of the Engineers' Club, Manchester, will bring in many more 
names. We shall be glad to receive further communications.— 
Eps. ELEC. Rev.) 


——— MÀ — — — 
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Under-rup Gasfilled Lamps. 


Can you give me any information regarding the efficiency 
of under-run '' half-watt " lamps? While vacuum-type tung- 
sten lamps are made for practically any voltage up to 960. 
gasfilled lamps are only made for standard voltages. To take 
a case in point: A factory has its own lighting supply at 
80 volts, and uses 80-volt, 60-watt vacuum-type lamps. If 
gasfilled lamps were to be used, the nearest standard size is 
100 volts (unless the wiring were rearranged to use 25-volt 
lamps in series). If 100-volt, 100-watt gasfilled lamps were 
used on the 80-volt supply, they would absorb about 60 watts 
each. How would they compare. as regards illumination. 
with the 80-volt, 60-watt vacuum lamps? 

Also, at what percentage of its rated voltage would a gas- 
filled lamp operate at the same efficiency (in lumens per 
watt) as a vacuum lamp working at its full rated voltage, 
and taking the same power as the gasfilled lamp? 

Possibly some of your readers may have data on the subject. 


Lumen. 


A Generator Problem. 


A small motor-generator was installed by our company 
about 12 months ago for kinematograph projector purposes. 
Shunt wound motor, 480 v., 8.5 a., 1,100 n.P.M., direct coupled 
to compound, long-shunt generator, 60 v., 50 a. Upon con- 
necting it was found that the generator would not excite: 
exciting was tried in series with the motor fields, and then 
in parallel. It was found that the rating 60 v., 50 a., could be 
obtained by having both fields in parallel. ur customer, 
having bought this machine second-hand, and not being 
satisfied with our explanation that it was probably built to 
be separately excited, called in a consulting engineer, who 
reported: Although this machine appears to be self-exciting. 
it runs satisfactorily separately excited.” 

I mav say that while testing, 940 v. was accidentally 
switched on this generator. and it ran as a motor. 

Recently I was called to this machine for a small fault upon 
the brush gear. I again tried self-exciting but failed. My 
problem is, if this ie a self-exciting machine :— 

1. What is the reason for the compound winding? 

2. Why does it run as a motor, and not as a generator? 

3. Why not have the fields permanently connected across 
the bedplate, instead of leaving it to the electrician who 
installs to loop from terminal boxes? 

Wireman. 
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LEGAL. 


THEFT FROM POWER STATION. 


AN electrical shift engineer employed by the Warrington 
Corporation pleaded guilty at the local police court to stealing 
from the Warrington power station a bicycle, value £4, the 
property of the Corporation. 

It was stated that eight or nine months ago the bicycle, 
which was used as an emergency machine, to enable men to 
arrive rapidly at the scene of a breakdown, disappeared from 
the power station. A notice was exhibited in the works stat- 
ing that unless it was returned the fact would be reported 
to the police. Subsequently the bicycle was seen against a 
wall near the power station, and the police, upon making 
inquiries, found that it had been sold to a resident of Stockton 
Heath for 10s. Accused said that the machine was out of 
use, and he bad to fit accessories before parting with it. The 
Chief Constable said defendant earned from £250 to £300 a 


ear. 
A fine of £5 was imposed or a month's imprisonment. 


DAMAGES AGAINST TRAMWAY COMPANY. 


AT Pontefract County Court, on December 7th, the York- 
shire (West Riding) Electric Tramways Co., Ltd., was sued 
by Louis Green, carter, for £51 damages to a cart as a result 
of a collision. His Honour Judge McCarraY held that 1 
the time the heavily laden cart—which the complainant sai 
he signalled was about to cross the street—was getting half- 
way across the tramway driver must have had ample time 
to pull up his car. The plaintiff was awarded £35 for damage 
and £1 10s. for expenses in cart hire, with costs. 


EXTENSION OF PATENT. 


On December 9th an application was heard by Mr. Justice 
Sargant in the Chancery Division for the extension of the 
terin of two patents for electrical capstans, in the names of 
Mr. W. Dixon and Mr. G. H. Baxter, of Glasgow. The patents, 
Nos. 20,314 and 24,413 of 1904, were both for the same inven- 
tion, and the inventors joined hands and shared tbe royalties. 
Owing to the war manufacture was suspended. No opposition 
was raised, and an extension of four years was granted. 


BUSINESS NOTES. 


Christmas Holidays. — Our Advertising Department 
announces that alterations to existing Trade advertisements (with 
blocks) for our issue of December 31st, should be received not later 
than Wednesday, Decembar 22nd. 


Bankruptcy Proceedings.—W. H. S. Warp, electrical 
engineer, 56. High Street, Acton. Middlesex.—The public examina- 
tion of this debtor was held on December 7th, at the Court House, 
Brentford. Debtor stated that his liabilities amounted to £851, 
against assets £275. The Sheriff had taken £150 worth, which 
had realised £10, while the stock at the date of the receiving 
order, which had been estimated to realise £75, had produced only 
£13, He first became aware of his position in August, aud in 
September called his creditors together. The meeting was 
adjourned for 21 days in order to find out if he could make a cash 
offer of bs. in the £. After the meeting he received goods from 
creditors. The examination was adjourned. 

J. SKINNER, electric fittings dealer (Foster, Skinner & Co.), 
6, South Castle Street, Liverpool.—The public examination of 
this debtor was !held recently at the Court House, Liverpool. 
The etatement of affairs showed liabilities amounting to 
£1,103, against assets of £147. Debtor stated that he entered 
into ‘partnership with another gentleman, who provided £400 
capital. The partnership was later dissolved, and the debtor 
agreed to pay his partner £300 in instalments. Less than £10 of 
this amount had been paid. He was questioned with regard to a 
retail business started on behalf of his wife. The Official Receiver 
said that there must be a further investigation, and the accounts 
must b» amended. The examination was adjourned. 

J. W. LAYTON, electrician. 5, Nobles Bank, Hendon, Sunderland.— 
First meeting, December 17th. at Official Re:eiver'a offices, Sunder- 
land. Public examination, December 23rd, at the Court House, 
Sunderland. 


-Company Liquidations.—CaNnnork Motor anD ELEC- 
TRIOAL Wonks, LTD.—Meeting of creditors, December 20th, at 
46, Old Steine, Brighton. Liquidator, Mr. P. George. 

ELECTRICAL ENGINEERING SocrIETY, LTD. (late Electrical and 
Mechanical Co-operative Trading Society, Ltd.). — Meeting of 
creditors, December 21st, at 5, Cook Street, Liverpool. Particulars 
of claims must be sent to the liquidator, Mr. A. J. Glass, 5, Cook 
Street, Liverpool, by January 17th, 1921. 

ESTINGHOUSE ELECTRIO Co., Ltp.—Meeting of members is 
called for January 17th, 1921, at 4, Central Buildings, Westminster, 
S.W.,to hear an acoount of the winding-up from the liquidator, 
Mr. A. E. Scanes. 


Dissointion of Partnership.—HowARTH Bros. AND 
WORTH, electrical and motor engineers, 457A, Stockport Road, 
Longsight, Manchester.—Messrs. A. and E. Howarth and P. J. 
Worth have dissolved partnership. Mr. A. Howarth will attend to 
debts and continue the business. 


Catalognes and Lists. TE Picaotr CONDUITS AND 
CABLE OO, 24, New Bridge Street, E.C. 4.—A leaflet giving a fully 
priced and detailed list of p.c. motors for sale. 

Hi1cK DIESEL OIL ENGINES, LTD., 70, Queen Street, E.C. 4.—An 
illustrated leaflet giving particulars of the Ballot 1-Kw. electric 
lizhting set. 

Lonoon ELECTRIC STORES, 39, Furnival Street, Holborn, E.O. 4. 
—Price list (8 pp.) of electrical accessories, including adapters, 
bells, cable, cut-outs, dry cells, fuseboards, switchgear, &c. 

JOHN ARMSTRONG & Co., Lancaster Buildings, Barton Square, 
St. Ann's Street, Manchester.—A blotter bearing a black and 
white design which embodies illustrations of generating sets, a 
motor, an electric fire, &c., typifying the various classes of work 
carried out by the firm. 

ToMLINSON-HAAS, LTD., 6, St. Mary's Gate, Manchester.— An 
illustrated pamphlet giving an illustration and details of the 
" Simplex " ing machine in which the fan is the only moving 


THE STANTON IRoNwoRks Co., LTD., near Nottingham.— 
Monthly stock list of cast-iron pipes with full dimensions and 
weights. Illustrated by photographs of works. 

THE EDISON SwAN ELECTRIC Co., LTD., Ponder'a End, Middle- 
sex.—Catalogue Section A. A well-illustrated price list 'of X-ray 
coils, transformers, interrupters, switchboards, &o. 

Tak GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C. 4.—Leafiet No. O 2.275, illustrating the new Handilite 
magneto flash lamp. Also Folder No. H 2,387 illustrating the 
adaptability of the Magnet " pedestal heater to various uses. 

BILBIE, HOBSON & Co., 106, Queen Victoria Street, E.C. 4.— An 
illustrated descriptive catalogue (16 pp.) of ‘ Monitor" patent 
safety devices for gas and oil engines, air compressors, pumping 
maohinery, &c. 

W. T. HENLEY'S TELEGRAPH WORKS Co., LTD., Blomfield Street, 
London Wall, E.C.2.—List W.A.1. A well-illustrated price list 
(26 pp.) of distribution pillars (anit type) acd components ; 
includes various arrangements of glands for use with sealing 
chambers. 

SIEMENS Bros. & Co., LTD., Caxton House, Westminster, S.W. 1,— 
Publicity matter dealing with Siemens's dry battery lighting seta, 
including Leaflets 538 A—for side-car lamps and rear lamps on 
motor bicycles, 538 Q—for bicycles, and a show-card in dull red, 
black and white, illustrating the sete applied to various vehicles. 
The leafleta are fully illustrated and priced. 

THE BRITISH THoMsoN-HousTON Co. LTD., Mazda House, 
77, Upper Thames Street, E.C. 4.—Two illustrated and priced 
folders, one dealing with Tungar " rectifiers (ELEC. REV., 17/9/20, 
p. 382), and the other with the Pyrotip" electrio lead burners 
(ELEC. Rev., 23/7/20, p. 122). 


Trade Announcements.—CaPr. W. H. MARSHALL, con- 


-gulting and mechanical engineer, 2, King's Terrace, Portsmouth, 


will be glad to receive catalogues and price lista of electrical plant 
and apparatus, also of steam plants, oil engines, &o. 

THE HILLBAR PRESS, 72, Finsbury Pavement, E.C. 2, announces 
that it has installed a complete box-making plant for the dry 
battery and accumulator trades, and can deliver all cartons used by 
these trades immediately. 

The new showrooms of the EDISON SWAN ELECTRIC Co., LTD., at 
33-35, School Lane, Liverpool, were opened on Dec. 6th. A very 
representative gathering of contractors :was present, all of whom 
expressed their satisfaction with the arrangements of the new 
premises. These showrooms are purely for the trade.“ and 
private customers can only make use of them upon an introduction 
from their contractors. 


Foreign Trade.—NovEMsER Fiaures.—The following 
are the values of imports and exports of electricall goods and 
machinery in November :— 


November, Ino. or 11 months, 1920, 
1920. dec, Ino. or dec. 
IMPORTS. 2 3 3 : 
Electrical goods, &o. ... 243,308 + 193,549 + 480,638 
Machinery eve e 1,608,418 + 822,766 + 4,925,977 
EXPORTS. 
Electrical goods, &o. . 1,218,698 + 534,136 + 5,187,858 
Machinery nee . 9. 7,788,243 44,307,348 + 28,970,140 
RE-EXPORTS. l 
Electrical goods, &o. ... 14,915 + 10,467 + 44,469 
Machinery T . . 164,740 + 56,888 + 721,121 
Brussels.— COMMERCIAL FAIR, 1921. — The second 


official commercial fair at Brussels is fixed for April 4th to 30th, 
1921, and will be held in the Park and at the Halle du Cinquan- 
tenaire. Group 8 is reserved for the electrical industry (apparatus, 
heating, lighting. motive power, telephony and telegraphy). 
Group 4 will be devoted to the metal working and mechanical 
industries, and Group 24 to instruments of precision. 1,602 firms 
took pert in the first fair, and it is expected that tbe second will 
repeat the former success. 
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Book Notices. — Transactions of the South African 
Institute of Electrical Engineers.“ Vol. XI. Part 10. October. 
1920. Price 2a. Includes " Notes on the Electrical Equipment of 
Johannesburg Municipal Tramways,” by Mr. L. Ralston, several 
discussions on otber papers, and accounts of proceedings. 

"Journal of the South African Institute of Engineers." 
Vol XIX. No.4. November, 1920. 20 pp. Includes a paper on 
New Shaft and Development Lay-out at Randfontein Central, 
&c.," by G. H. Beatty, and discussions of previous papers. 

„The Metropolitan-Vickers Gazette.“ Vol. V. No.92. November, 


1920. A number of interesting articles appear ia the present issue - 


of the '' Gazette," including notes on developments of the Trafford 
Park Works, Manchester (illustrated); “A Few Considerations 
on Continental Switchgear Practice (illustrated); Three-phase 
Transformers for Rotary Converters with Reactance Control"; 
" Tba Measurement of the Slip of Induction Motors," &c. 

- "Vnity," the organ of the National Alliance of Employers and 
Employed. Vol. II. No. 23. 16 pp. Price 2d. The cover of the 
present issue b2ars a map of England aud Wales showing the 
divisions in which the various federations act. Notes and articles 
5 of labour leaders and employers make very interest ing 

ing. 

Scientific Paper No. 395 of the U.S. Bureau of Standards, 
‘Relation of the High-Temperature Treatment of High-Speed 
Steel to Secondary Hardening and Red Hardness.’ (16 pp.) 
Washington: Government Printing Office. Price 10 cents. 
Accounts of experimental work illustrated by photographs. 

" Electrical Scientific and Telezraph Instruments of British 
Manufacture.” Pamphlet issued by the British Electrical and 
Allied Manufacturers’ Association on behalf of the Scientific and 
Telegraph Instrumeat Section ( Beama Satis). Free to overseas 
technical colleges, on application to the Association. 


The European Glow-Lamp Convention.—During the 
course of the war & price convention was formed between makers 
of glow lamps in European countries in order to prevent dumping 
from one oountry into another at prices below the cost of pro- 
duction. The convention was composed of German and Dutch 
makers, Austro-Hungarian firms, and makers in other countries, 
and had a currency of six months, which was renewable. 
Apparently the convention has been renewed on various occasions 
in the past, and it has now, it is stated, again been prolonged for 
six months. 


A District Joint Board for Techaical Staffs.— At a 
meeting of the Home Counties (No. 9 Area) Joint Industrial 
Council held on December 8th, at the Ministry of Labour, it was 
resolved that a District Joint Board should be set up for the purpose 
of dealing with matters relating to the conditions of employment 
and remuneration of technical staffs. The following gentlemen 
were elected to act as the employers’ side of the District Board :— 

Municipal: —Alderman A. Wilkinson. Luton; Alderman Geo. 
Radford, Southend ; Councillor Legg, J.P., Reigate; Mr. R. N. 
Torpy. M.Inst.C.E., borough electrical engineer, Tunbridge Wells; 
Mr. Robt. W. L. Phillips, borough electrical engineer, Bedford ; 
Mr. C. A. Blascheck, chief electrical engineer, Canterbury. 

Company —Messrs, G. W. Spencer Hawes, Reading Electric 
Supply Co., Ltd; T. Hesketh, Folkestone Electricity Supply Co. ; 
J. Eustace, Electric Supply Corporation, Ltd.; W. E. Brandreth, 
Wyoombe (Borough) Electric Light and Power Co.; A. J. Wray, 
Banbury and District Electric Supply Co.; G. W. F. Horner, 
Leatherhead and District Electricity Co. 

Excess Profits Duty.—The United River Plate Tele- 
phone Co., Ltd., having made application to the Commissioners of 
Inland Revenue for an increase of statutory percentage as regards 
the business of supplying telephone service in the Argentine 
Republic, the Board of Referees has ordered that the statutory 
percentage shall be increased : — 

(1) In the case of any trade or business carried on or owned by 
a company or other body corporate to 8 per cent. 

(2) In the case of any other trade or business :— — 

(a) For accounting periods ending prior to January 18t,1917, to 
8 per cent. plus 1 per cent. 

(b) For accounting periods ending after December 31at,"1916, to 
8 per cent. plus 2 per cent.; except that for the purposes of 
Sub-Sec. (2) of Sec. 11 of the principal Act the statutory percentage 
shall be 8 per cent. plus 1 per cent.; with the addition. in cases 
1 and 2(/), for the purposes of Sub- Sec. (1) of Seo. 41 of, and 
paragraph 4 of Part II of the Fourth Schedule to, the principal 
Act, of 3 per cent. for accounting periods ending after December 


31st, 1916, and before Jaruary lat, 1920, and of 5 per cent. for 


accounting periods ending after December 31at, 1919. 


New Company Law la Greece.—The Commercial Secre- 
tary to H M. Legation at Athens has forwarded a copy of the 
Greek Government (7a:ette of September 19th, containing Law 
No. 2,190, concerning limited companies in Greece. A translation 
of the Law accompanies the Government (razette, and both may be 
oonsulted on application to the Department of Overseas Trade, 
35, Old Queen Street, Westminster, S.W. 1.— Hoard of Trade Journal. 


A Trade-Union Grlevance.— Under this heading, Mr. 
Will Thorne, M.P., contributes an article to Unity,” showing 
that under the Trade Union Amendment Act of 1917, Trade Unions 
are prevented from combining unless recording a 20 per cent. 
majority in favour of amalgamation when 50 per cent. of the 
members of the Unions concerned are voting. On the other hand, 
the amalgamation of big business concerns, tending to the 
diminution of competition, is not barred by special legislation. He 
states that such obstacles placed in the way of Labour do not tend 
to make for peace between the two chief factors of industry. 


An Ediswan Concert.—The Ediswan Staff Association, 
which is under the patronage of the managing director, Mr. (. R 
Hunter, and one of tbe directors, Mr. E. A. Gimingham. has nor 
been in existence about 18 months, and is making great efforts to 
fulfil the object for which it was formed—to promote scii 
intercourse between the members of the staff, A series of whit 
drives, concerts, &c., has been arranged for the winter months, ai 
a concert was held on December 4th at St. James's Hall, Ponden 
End, when an excellent programme was provided by The Maura; 
& concert party consisting of members of the staff. The hit of th 
evening was undoubtedly the burlesque of a music hall, with it 
caricature impressions of serios, comedians, &o., and a thrilling 
drama, “ Darkness to Dawn.” Other items deserving of mentin 
were the songa of Miss M. Young, the duets of Miss E Barker mi 
Mr. L. Winterfl»od. the recitation of Miss A. Barker, and the fine 
singing of Mr. S. Barker. The broad comedy side was well handled 
by Mr. E. C. Pembury. 


New French Companies.— Under the style of Bouilht 
et D nadieu there has been formed at Lyons (11 bis, Chemin de 
Saint Gervais) a company, with 170,000 fr. capital, for the manu. 
facture of electrical heating apparatus. 

At Montreuil-sous-Bois has been embodied as a compar 
Coutelier et Cie., with a capital of 140,000 fr., for the working of 1 
porcelain factory for electrical products and kindred uses. Its 
offices are at 94, Boulevard Arago. 

There has been formed at Parie (28, Avenue Felix-Faure) the 
Société Régionale de Distribution d'Eleotricité, with a capital of 
600,000 fr., for the study, installation. and working of electric dit 
tribution installations for public bodies or private individuals, axi 
other kindred operations. 

With a capital of 125 000 fr. the Mécanique et Electricité Indu- 
trielles has been embodied as a company at Paris (11, Rue Saint 
Fargeau) for objecta indicated by ita title. 


Electricity Supply Rifle Leagae.—The following are the 
results of the matches in November :—Central, 562—Hackney, 
533: Metropolitan, 579—City Co., 578; Brompton, 5:0—Metre 
politan, 566: Shoreditch, 580— Hackney, 542 ; Shoreditch. 583 
Brompton, 561; Brompton, 571—St. Jamesa's,548. The position ol 
the teams are as follows :—Shoreditch. 24 points; Metropolitan, 3); 
City Co.. 16; Central, 16; Brompton, 10; Hackney, 10; Hampstead. 
4; St. James's, 2; Poplar, 2. The eighth annual distribution of 
prizes and concert took p'ace on December 3rd, at the Town Hill 
Hackney, preceded by a whist drive. Councillor E A. Little (vice: 
chairman of the Electricity Committee) presided, supported by 
Mr. L. L. Robinson, M.Inst.C.E., borough electrical engineer. The 
following prizes were presented: May Cup and Club Championship, 
A. G. Hilling; Mayor's Cup, C. Turner; Bottomley Shield È 
Mathews; Join Bull Cup. A. T. Atkins; Smith Trophy fo 
ex-service men, A, G. Hilling ; Robinson Cup, W. F. Harrison; 
Leagre Cup, E. S. Marriott; Diak Competition, H. D. Pratchett 
Bell Medal, H. D. Pratchett ; Roberts Medal, H. D. Pratchett: 
Daily Express Medal, W. F. Harrison; Daily Telegraph Certificaw, 
H. D. Pratchett; Daily Mail Certificate, W. F. Harrison. 


Australlan Customs Judgment.—The Melbourne High 
Court judgment in the case, on December 6th. of Stewarta Ti 
Customs Department, laying down that the calculation of duty o 
foreign goods should be based on the commercial rate of exchange. 
and not on the par value of the currency of the country of ong, 
is expected to have a far-reaching effect, aa many importen al 
goods may claim refunds of duty paid. Heuter' Trade Sr 
(Melbourne). 


Deed of Assigament.—C. W. Dixon, electrical engineer 
14, Clark’s Buildings, Shaftesbury Avenue.—Claims must be rent 
to the trustee, Mr. W. A. J. Osborne, Balfour House, Finebo7 
Pavement, E.C., by December 23rd. 


New Spanish Company.—The Sociedad Electrica & 
Orense has been formed at Bilbao, with a capital of 1 500.00 
pesetas, for the generation, supply, and distribution of electrict 
energy. 


Debts to Germans.—In reply to questions in Parliament 
Lord Somerleyton, for the Board of Trade, stated that the German 
Government had paid about £9.000,000, which had been need in 
paying to British creditors their debts at pre-war rates of exchange. 
Iu addition, the proceeds of the sale of British property which T 
liquidated in Germany during the war had been remitted to tt 
amount of over £5,000,000.— The Timex. 


A New Belting.—Messrs. Dieny & Lucas, 329, Hie 
Holborn, W.C. 1, send us a report of tests made at the aa 
Physical Laboratory upon samples of Pieuvre opem 
invention of a Frenchman, M. Henri Guillon. For each bel 
coefficient of friction was determined for three values v 
maximum tension in the belt corresponding to the values of! ue 
and 115 lb. per inch of width respectively. The results give? 0 
very high compared with the values for most, or all, other type 
belting. 


ladustrial Content, — We 
Industrial Publicity Bureau, Penarth, Cardiff, a boo ding to 
the above title addressed to industrial managers, recommen hich 1 
their attention a series of Pay Day Talks,“ the first of 75 ‘alk 
enclosed. No. 1 ie a talk upon the present ohsotic state of 
with reasons for it. 


Inquiry.— Makers of china parts for electrical accessories 


are asked for, 


; the 
have received from ! 
klet benig 
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Elec: ricadl Plant in New Zealand.— His Majesty's 
Trade Commissioner in New Zealand (Mr. R. W. Dalton) has on 
many occasions drawn attention to the rapid electrical develop- 
ments in various parts of New Zealand, and to the increasing 
application of hydro-electric power to various industrial and com- 
mercial uses. He also points out that in view of the large number 
of such small schemes (that is, up to £50,000 in value) the amount 
of business represented by contracts is considerable in the total, 
but the time given for tendering is often too short to allow of 
offers being sent from home. It is, therefore, highly desirable 
that firms should have proper agents who can terder on the spot 
in New Zealand, as American firms are well placed in this respect, 
and a good deal of business in the smaller contracta is going to 
America in consequence. 

The Department of Overseas Trade (35, Old Queen Street, West- 
minster, S.W. 1) is in a position to supply names of agents in New 
Zealand, and any United Kingdom firms not already represented in 
that Dominion, who may desire to act on the above suggestions, 
are invited to approach the Department upon the matter. 


A Soburban Electrical Exhibition.— Last week an elec- 
trical exhibition was held at Electric House,” 181, Peckham 
Rye, S.E. 22, where Mr, W. M. Williamson established offices and 
showrooms a year ago. The exhibition was opened to the public 
for a week, and many thousands of invitations were circulated in 
advance, An excellent display of electrical apparatus had been got 
together, covering practically the whole range of domestic appli- 
cations of electricity, and comprising, therefore, a great variety of 
lighting fittings, various types of radiators, electric irons, fans, 
suction oleaners, washing machines, cooking apparatus, the Tungar 
reotifior, bed- warming devices, &c. . Demonstrations of the uses of 
these apparatus were given, and on the occasion of our visit, it was 
clear that the public were keenly interested in the exhibits. Mr. 
Williamson, who is an electrical engineer and contractor, has used 
electric lighting, heating, and cooking in his own house for many 
years, consuming only about four tons of coal a year, although he 
has & large family ; he is, therefore, well qualified to testify to the 
advantages of electrical methods. Wetender him our hearty con- 
gratulations on his enterprise and on the admirable collection of 
interesting apparatus which he brought together. and trust that 
the results will prove as gratifying as he could wish. We venture 
to commend this praiseworthy example to the notice of other con- 
tractors ; exhibitions of this kind should go far towards educating 
the local residents with regard to the comforts and convenience of 
the electric house. 


Lead Report.—Mkssas. G. Cawson & Co. report 
(December 11th) :— 

“The lead market this week has continued unsatisfactory, and 
prices after opening fairly steady have sagged all round. Arrivals 
during the week have been fairly heavy, in fact, heavier than the 
market could comfortably digest. Some lead arriving rather 
unexpectedly, and sooner than was anticipated, sold down 
to £25. Furthermore, it is a very bad time in the year to have 
unsold arrivals coming on the market, as consumers endeavour to 
clear their stocks at the end of December, and to carry as little as 
possible into the new year. Closing prices are:—Prompt and 
December, £25 10s. to £25 15s.; January, £26 to £26 58.; 
February and March, £26 5s. to £26 108." 

Messrs, JAMES FoESTER & Co. reporting on December llth, 
say :— 

On Monday's market the only business done was for March at 
£27 to £27 10s., with buyers over at £27 68. The next day values 
were 108. lower for all positions, December selling at £26 5s., and 
March at £26 156. On Wednesday the tone was somewhat firmer, 
December eelling at £26 5s., and March at £27. Thurrday and 
yesterday, however, were again easier, thd close being slightly 
firmer at above figures. Consumers have bought little or nothing, 
the bulk of the business done being professional, Board of Trade 
Returns for November are :—IJmports, 17,279 tons; exports, 3,934 
tons; leaving 13,315 tons for home absorption. The total avail- 
able for home consumption for the 11 months January Ist to 
November 30th, was 81,382 tons—a monthly average of 7,400 tons. 
There can be no question that the consumption in this country is 
far in excess of this figure. General conditions are too unsettled 
to expeot anything like steady markets, but for the present, at any 
rate, it looks as if we may have a recovery in lead values.“ 


A Lock for Gasfilled Lamps.— Messrs. LAMLOK, LTD., 
inform us that they have now devised, and are putting on the 
market, a slight variation of the well-known Lamlck pir g to suit 
certain types of G E.S. holders, thus preventing large gasfilled 
lamps with G.E.S. screw caps being removed from their holders, 
Details will be published within a few weeks. 


Electricity Supply Commercial Assoclation.— The West 
of Ergland Division of the Electricity Supply Commercial Associa- 
tion held their annual meeting, on December 10th, at Bristol. 
The mecting was preceded by tea, and there was a splendid attend- 
ance of members. Mr. A. N. Allen (Gloucester) having resigned 
the sec etaryship of the Division, was heartily thanked for his 
whole-hearted services during the past two yesrs. and Mr. C. 
Hancock (Bristol), was elected to fill the vacancy. The following 
members have been elected to the Divisional Council for the 
ensuing year: —Messre. R. H. Mcrris (Bath), A. N. Allen (Glou- 
cester), Tripp (Cornwall), Toutt (Plymouth). W. Hounsell (Mine- 
head), T. H. Gait, C. Hancock, E. Macvitie (Bristol), W. P. Short 
(Taunton), and Miss Radford (Bristol). The business meeting was 
followed by & musical programme arranged by the Bristol members, 
and a moet enjoyable evening was spent 


Catalogues for Reval.—The Department of Overseas 
Trade informs us that H.M. Consul at Reval suggests, in a recent 
dispatch, that United Kingdom firms interested in trade with 
Esthonia might find it useful to forward copies of their catalogues 
to the British Consulate for ute in dealing with inquiries as to the 
names of manufacturers and suppliers of particular goods, and for 
distribution amongst the leading local firms and the Manufacturers’ 
Association in Reval. The Consul states that the Consulate is well 
supplied with particulars as to the goods British firms can offer, 
but very few catalogues with details from the firms themselves are 
available. Catalogues should be addressed to His Majesty's Consul, 
British Consulate, Reval. The Department would like to be 
notified of any action taker. 

ESTHONIAN TRADE CREDITS.— Gold specie to the value of 
£500,000 arrived in this country from Reval, on the 9th inst , being 
consigned by the Bank of Esthonia to the Bank of England for tle 
purpose of establishing trade credita in this country. 


Three-Shift System.— The arrangements made at a special 
conference between the Engineering and National Employers' 
Federation and representatives of the Amalgamated Engineering 
Union, which terminated at York last week, with reference to the 
inauguration of a shift system for the absorption of the unem- 
ployed in the industry, provide that it shall be applicable 
nationally, but that the system will be the subject of consultation 
with the Works Committees in each case. Each shift is to have a 
half-hour break fora meal. The first shift's week will consist of 
43 hours, for which 47 hours will be paid; thesecond of 371 hours, 
for which 47 hours will be paid ; and the third of 37} hours, for 
which 50 hours will be paid.— Zhe Times, 

The Daily /lerald states that a body of 100 Woolwich 
unemployed marched to the Western Electrio Co.'s works at 
North Woolwich to press for the introduction of the three-shift 
system, as à means of absorbing some of the unemployed in the 
district. The men, after being conducted over the factory, were 
informed that, owing to an accident to a power generator, some of 
the machinery could only be used at night, with the result that 
the company, though in favour of the three-shift system, could not 
put it into force at present. 


Applications for British Trade Marks. — In our issue 
of December 23rd, on p. 719, the word Sartax appears under 
this head; this is incorrect, and should read '' Baitax." | 


“ Cooperite,"—Mr. Sydney Wertheimer, secretary of 
Zirconium Alloys Syndicate, writes to Zhe Times with reference to 
Cooperite, a new cutting medium for machining metal, an 
account of which appeared in the daily Press last week :—" It is 
not the property of any Sheffield firm, but is owned by the 
Zirconium Alloys Syndicate, of 64, Victoria Street, Westminster. 
An official test was carried out at works in Sheffield on November 
30th, where the toola were manufactured, and one of these tools 
was tested at the Sheffield Testing Works, Ltd., on December Ist, 
in the presence of technical representatives of interested firms, 
and my syndicate, with the result that our Cooperite tool st the 
same feed and speed removed the same weight of material per 
minute from a steel bar as the best high-speed steel, but whereas 
the bigh-speed steel tool was done up in 2 minutes 20 seconds, our 
Cooperite tool lasted 21 minutes 21 seconds." 


International Patents Conventlor. — The Rumanian 
Government has signified its adherence to the international con- 
vention for the protection of industrial property as relating to 
trade marks and patents.— Financier. 


New ltallan Electrical Companies.—There has been 
formed at Milan a company, styled Officine Meccaniche Tessari e 
Roux, for the manufacture of electrical and other apparatus, Its 
capital is 1,000,000 lire. 

The Anonima Italiana Materiale Elettrico is the title of a com- 
pany established at Milan (Corso Venezia, 14), with a capital of 
250,000 lire, as electrical agents. 

At Novi Ligure has been established the Società Anonima Radius, 
with a capital of 150,000 lire, for the manufacture of electric 
lamps. 

With a capital of 250,000 lire the Societa Anonima Materiale 
Elettricas has been launched at Milan for the representation of the 
Ohio Brass Co., of Mansfield, U.S.A. 

At Milan the Società Anonima Splendor has been embodied, to 
trade in the Arno patents for electrical and mechanical apparatus, 
Capital, 200,000 lire. 

There has been constituted at Rivello the Società Id roelettrioa 
Ri vellese, with a capital of 1,000,000 lire, for the production and 
distribution of electric energy. 

At Turin a company has been established, Fratelli Mosso e 
Ca., with a capital of 250,000 lire, for electrolytic production. 

The Società Italiana Pubblicità Luminosa S.I.P.L. has been 
reg s'ered at Turin, with a capital of 125,0C0 lire, for the utilisa- 
tion of electric apparatus for the display of written luminous 
phrases. 

With a capital of 375,000 lire, the Società Contatori Elettrici di 
Ing. Falco, Vitale e Ca. has been constituted at Turin for the 
manufacture of electric and other meters and instruments of 
precision, 


Patents in Greece.— À copy of a Law (No. 2,527) 
relative to Patents in Greece, published recently in the Greek 
Government (Gazette, may be consulted by United Kingdom firms 
interested on application to the Inquiry Office of the Department 
of Overseas Trade, 35, Old Queen; Street, Westminster, S.W, 1.— 
Board of Trade Journal, 
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The Crisis In Electricity Supply. — In a long letter 
received too late for our last issue, Mr. W. A. Jones, general 
secretary of the Electrical Power Engineers’ Association, 
replied to some of the points raised in the letter from '' Elec- 
tricity Undertaking,” which appeared in our issue of Decein- 
ber 3rd. The following are extracts from the letter :— 

In the first place, we desire emphatically to demur to your 
correspondent's statement that the National Joint Board is 
a self-constituted body. As a matter of fact, it was set up 
with the cognisance, and in many cases, with the definite 
approval of the electricity undertakings tbroughout the 
5 and of the various associations which represented 
them. 

The E.P.E.A., in view of its failure to secure representation 
on the N.J.I.C., was pressing for the formation of a separate 
Whitley Council for the technical staffs, and finally it was 
agreed, on the advice of the Ministrv of Labour, that a 
National Joint Board should be formed consisting on the 
employers’ side of representatives of the four Employers’ 
Associations. That this board was not set up without the 
consent of these associations can be amply demonstrated. On 
December 30th, 1919, a letter was received by the E.P.E.A. 
from the secretary of the I.M.E.A. intimating that the Council 
of the I.M.E.A. approved of the formation of an Industrial 
Council representative on the employés' side of those mem- 
bers of the staffs ' who are not eligible for representation 
on the trade union side of the ezisting Joint Industrial 
Council, and authorising the I.M.E.A. representatives to 
serve on the National Joint Board. 

On March 10th. 1920, a letter was sent to all undertakings 
notifying them of the constitution of the board, and recom- 
mending them to agree to accept the findings of the board on 
all questions affecting members of the staff. Many under- 
takings replied in the affirmative; some, however, ignored the 
communication. This. in the case of the members of the 
I. M. E. A., was followed on April 15th by a circular letter ex- 
plaining the procedure which had been adopted in the setting- 
up of the Joint Board, and specifically stating that the board 
was considering matters relating to salaries and conditions 
of employment. The circular concluded that ‘ the recom- 
mendations of these bodies should be considered as more 
or less morally binding on undertakings belonging to this 
Association.”’ 

It is not necessary to go any further and reiterate the state- 
ment regarding the resolution which was unanimously passed 
at the annual meeting of the I.M.E.A. on June 21st. Suffi- 
cient has been said to show conclusively that it is quite 
inaccurate for undertakings to plead at this time of the day, 
that they were not consulted and had no voice directly, or 
indirectly, in drawing up the schedule, nor knew that it was 
being prepared." They certainly had an opportunity of 
making their wishes known, and if they did not choose to 
avail themselves of it, the responsibility does not lie at the 
door of the E.P.E.A. 

With regard to his contention that the length of service is 
not taken into account in the schedule, we would remind 
him that the figures laid down are minimum salaries, and 
there is no reason why undertakings which consider that 
length of service should be rewarded should not make suitable 
increases to the schedule figures. 

We are sorry to note that vour correspondent takes up the 
position that it is doubtful whether undertakings are likely to 
permit of interference by outside bodies. Surely he must 
recognise that so long as salaries and wages are determined 
as they have been in the past, solely by the unregulated 
operation of the law of supply and demand. or by individual 
bargaining between the staff and the employer, strikes will 
become the usual feature in the supply industry and not the 
exception. | 

The tilt which your correspondent makes at the doubtful 
qualifications possessed by junior engineers in the smaller 
stations is very superficial. Tt must surely have occurred to 
him that the deterioration in the personnel in the electricity 
supply, industry—the truth of which no one will deny—has 
been almost entirely due to inadequate remuneration. [s it 
to be wondered at that efficient and highly trained men 
cannot be secured at the intolerably low salaries usually 
offered by such undertakings? 

The Secretary of the Ministry of Labour makes the following 

ment :— 
AUT he National Joint Board (Electricity Supply Iadustry) met 
representatives of the Ministry of Labour, on December 13th, and 
intimated that the following resolution had been adopted :—" The 
National Joint Board having done all that is possible to secure the 
acceptance of the schedule, and having obtained the adherence of 
undertakings supplying upwards of 90 per cent. of the total elec- 
trical output of the country, decide to report to the Ministry of 
Labour that there are still certain undertakings which have 
not accepted the schedule, and to ask the Ministry to 
enter into negotiations with respect to these under- 
takings.” In accordance with this resolution the representatives 
of the Ministry of Labour subsequently met the Executive of the 
E. P. E. A., when it was agreed that, as the Ministry are about to 
enter into negotiations with the outstanding undertakings 
(negotiations which would necessarily occupy time, the E.P.E.A, 
should suspend the notices against these undertakings, pending 
the negotiations. So far as regards the undertakings that have 
already accepted the schedule in its entirety, and those under- 
takings which, as a result of the negotiations, also accept the 


schedule, it was agreed that the Ministry might intimate that the 
notices against such undertakings are withdrawn. Arrangemeny 
will now be made to hold conferences under the anspices of th 
Ministry for the purposes of the further negotiations, 

The latest information received from the E.P.E.A. indicate 
that 180 undertakings had accepted the schedule. Meeting 
were being held under the auspices of the Ministry of Labor 
on December 16th, for the dissenting provincial undertaking 
and on December 20th for those in the Greater London ar»; 

Mr. Norman Wyld, general secretary of the Society o 
Technical Engineers, in a letter to The Times, while expressin; 
sympathy with the aims of the E.P.B.A., considers that the 
employers’ side of the Joint Board was armed with incomplet 
authority and, in the case of the municipalities, unnecessarily 
incomplete. 


Deflation in the United States.—In the Board of Trai 
Journal for November 18th H.M. Ambassador at Washingin 
describes the commercial and industrial situation in detail 
After recounting the series of reductions in prices which have 
taken place during recent months in connection with food 
and clothing, &c., he states that unemployment has not ye 
grown to large enough dimensions to constitute a seriou 
problem, but the possibility of its extension appears to be 
producing a sobering effect on labour, the strike record show 
comparatively few disturbances, and the general labour out. 
look at the moment seems to be not too unfavourable. There 
is, as yet, no tendency on the part of manufacturers to fore 
wages down. It would probably be impossible for them t 
do so until the cost of living has substantially decreased, and 
it must be remembered that the decline in prices has, s 
far, been confined, in the main, to transactions at wholesale 
Nevertheless, the general trend of things is towards lower 
wage rates, and by next spring new contracts at lower figure 
may be possible. 


U.S.A. Trade Aims. — Mr. Colby is asking Congre 
for an increase of nearly £600,000 in the appropriation for 
the State Department, says the Daily Mail, which explans 
that the United States is finding itself in keen commerces 
competition with other nations which, reviving after the war. 
are intensifying their efforts to gain fresh foreign markets, 
to seize the markets formerly controlled by enemy Powers. 
and to attain a higher degree of economic production, and 
that, therefore, an adequate staff of technical experts is needed 
in the foreign service of the United States. Formal steps are 
being taken in Chicago for the formation of a Foreign Trid 
Financing Corporation under the Edge Law (introduced br 
Senator W. E. Edge to stabilise the exchange), with a capiti 
of £25,000,000, the object of which will be to reorganise the 
American export trade, now stagnant through the inability 
of European countries to pay for the goods they require from 
this country. It is proposed on the basis of the authoris 
capital to issue £250,000,000 worth of debentures covered hr 
securities transferred to the corporation by foreign purchase 
of American goods. The same journal announces that ove 
200 bankers assembled at Chicago and launched the organis. 
tion on December llth, and states that the corporation t 
backed by some of the greatest American financers. ani 
will, it is understood, be ready to begin operations by tbe 
New Year. The report of the organising committee is vr. 
what significantly worded. It is recommended, for instance. 
‘that the extension of credit by the corporation be confined 
to countries where there is stable government and where 
there is an assurance of integrity of purpose," with the forther 
proviso that the operations of the corporation be limited to 
financing for the bénefit of the future foreign trade.” Th 
committee appointed to supervise the floating of the corwr* 
tion includes Mr. Herbert Hoover, Mr. John McHugh. char 
man of the Marine Commerce Committee of the Americal 
Bankers’ Association, Chas. H. Sabin, president of the Gust 
anty Trust Co., and Mr. Paul Warburg. 


Trade with the Argentine Nepublic.— According b 
information received in the Department of Overseas Trade frs 
H.M. Commercial Secretary at Buenos Aires, it is announced by 
the Ministry of Publio Works that in all departments of tèt 
Ministry, registers shall be compiled of local firms known W 
importers, or makers of, or dealers in, materials of the kind uml 
required by the various departments, so that each firm may 
invited to present offers in cases of private calle for tenders. Ai 
regards public invitations for tenders, it will be necessary for ad 
offer to be accompanied by a public document proving the right t 
represent the firm concerned in any case where the firm itself m 
not directly make an offer. This measure has been taken cin 
cases having occurred of two parties offering goods manafact 
by the same principals. These decisions affect offers which i 
be made to offices under the control of the Ministry of Pu 
Works only. 


Wages im Australla.— The recommendations of pi 
Federal Basic Wage Commission provide for a minimum The 
which varies in the different capitals of the Commonwealth. a 
highest is that proposed for Sydney, where the weekly pope 
wage suggested is £5 17s., and the lowest is that for Bris s 
£5 6s. 2d. If put into force these recommendations will incre : 
the wages bill of the Commonwealth by from 70 to 100 n 
sterling, the present weekly average wage being £3 16s. Kap 
and the Government are alike gravely concerned, and it ia be 1 8 
that a modification of the recommendations will be 800g 
Reuter's Trade Service (Melbourne). 
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A Cricket Cinb Dinner.— The annual dinner of the 
Cricket Olub (Elliott Bros, Ltd.) was held on Decem- 
ber 10th. The president of the club (Mr. L. W. Smith) occupied 
the chair, supported by Sir Keith Elphinstone, K.B.E. (vice- 
poen and Mr. E. J. Griffin (chairman of committee). After 
justice had been done to the excellent repast put before the 
company by the hostess, Mrs. Baker, the toasts of the evening 
were honoured. During the evening the musical programme was 
well sustained by Messrs. W. E. Currans, Bert Jones, E. J. Griffin, 
W. Nicolle and various members, while Sir Keith Elphinstone 
delighted the company with his Scotch yarns. 


For Sale.—By order of the Disposals Board, Ministry of 
Munitions, MR. C. D. PHILLIPS will sell by auction, on Tuesday, 
January 1 Ith, at the Subscription Rooms, Stroud, Gloucestershire, 
and on W y, January 12th, at No. 86, O.S. Depót, Rotherwas, 
Hereford, & quantity of machine tools, several generating seta, 
motors, oil engines, &c., lying at Minchinhampton, Leighterton, 
and Rendoombe (Glos.) and Hereford. For particulars see our 
advertisement pages to-day. 


Vickers Norweigan Company. — An announcement 
published in a Norwegian newspaper intimates that the name 
of Westinghouse Norek Elektrisk A.S., has been changed to that 
of Vickers Norsk A.S. of Ohristiania. 


LIGHTING AND POWER NOTES. 


Accrington. — New Puant PRoPosED. — Alderman 
Higham, chairman of the Electricity Committee, reports that the 
eleotrical has been instructed to proceed with a scheme 
to complete the station, now capable of holding plant to take a 
constant load of 20,000 H.P. At present the load varies from 5,000 
to 6,000 H.P. They were installing further plant to give a load 
of 8,000 H.P. Unless they secured immediate borrowing powers 
they would pass through a period of the year very favourable for 
installing new plant. 


Barrow-in-Furness,—Loa4N SANOTIONED.—The Elec- 
tricity Commissioners have given formal consent to the borrowing 
of £31,493 in connection with the electricity undertaking. 

WATER-POWER BOHEMES.—The Town Council is contemplating 
a Scheme for generating electricity by means of water power at the 
Backbarrow Falls of the River Leven. The scheme is estimated to 
cost £80,000, though there is a larger scheme for the whole of 
Furness, Oartmel, and South Cumberland, estimated to coat 
£500,000. Further details of the waterfall scheme are to be 
obtained and considered by the Council before being put before the 
Commissioners. 


Belfast. —BREAKDOWN.—On December 6th a stoppage at 


the electricity works put a large amount of factory machinery out 
of action, while the whole of the tramway services were held up. 


Bolton.— YEAR'S WORKING.—The accounts of the elec- 
tricity department for the year ended March 81st last, show a 
total revenue of £200,569, compared with £138,672 in 1918-19. 
Working expenses amounted to £140,248, against £91,623, leaving 
& gross profit of £60,321 (£47,049). The payment of capital 
charges reduced this to a debtor balance of £2,671, which, how- 
ever, was more than covered by the surplus of £4,432 brought 
forward from the last period. The number of unita sold rose from 
28,715,040 to 24,944,906, and the price obtained per unit from 1°06d. 
to 1°26d, 


Bourne End.—PrRovisionaL ORDER.—The Bourne End 
and District Electricity Corporation, Ltd., is applying to the 
Electricity Commissioners for a provisional order to supply eleo- 
tricity to the parishes of Woodburn, Little Marlow, and Hedsor, &s. 


Bockingham.—PsoposeD MUNICIPAL UNDERTAKING.— 
The Town Council has instructed the Lighting Committee to con- 
sider the question of establishing a municipal electricity under- 
taking. 

Canada,— Toronto PUROHASE.—AÀn agreement has been 
reached between the interests represented by Sir William Mackenzie, 
the City of Toronto, and the Ontario Hydro-Electric Commission, 
by which the City of Toronto and the Hydro-Eleotric Commission 
acquire the Electrical Development Oo., which operates the trans- 
mission service between Toronto and Niagara Falls, the Toronto 
Electric Light Co., which competes with the civic electric plant, 
and the Metropolitan, Scarborough, and Port Credit Radial Railway, 
which terminates in Toronto. The total price for the Metropolitan 
Radial Railway, the Electrical Development Co., and the Toronto 
Electric Light Co. is $32,734,000 (£8,183,500). The city oon- 
tributes to the purchase $7,811,000 (41,953,000), for which it 
acquires the Toronto Electric Light Oo. and the Radial Railways 
centring in the city. The balance of the amount is assumed by 
the Hydro-Electric Commission, with the approval of the Ontario 
Government.— Zhe Times. 


Cannock. —BULK SuPPLY.—It was reported at a meeting 
of the Urban District Council that a draft agreement had been 
approved with the Wolverhampton Oorporation for the supply of 
electricity in bulk to the Cannock area, A site for a transformer 
station is to be obtained on the Cannock side of the area. 


Ceylon. —HYDRO-ELECTRIC DEvELOPMENT.—It is re- 


ample sources of hydro-electric power and a good 
labour, and should soon become a highly-developed industrial 
oentre.— Indian Engineering. 


Cheriton,—STREET LiaHriNG.— The Urban District 


Council has accepted the offer of the Folkestone Electricity Supply 
Co., Ltd., to convert 27 gas lamps to eleotricity. 


Crieff.— Water Pown.— The Town Council is applying 

to the Electricity Commissioners for a Special Order to authorise 
i The scheme 

E. MacEwan, 


Continental. —FRANCE.—Paris shopkeepers and hotel 
proprietors are much perturbed by an application made by the 
electricity companies of Paris to the Prefect of Police to permit 
them to reduce the power supplied to commercial «stablishmenta 
between two and five o'clock in the afternoon. The companies 
admit that they are not short of fuel, but point out that the con- 
dition of their plant, which badly needs renewing, makes it 
impossible for them to supply the necessary power when both the 
factories and shops are drawing heavily upon it. Reuter: Trade 
Service (Paris). 

DENMARK. — The Danish Ministry for Publio Works has 
appointed & committee to investigate the question of the possibility 
of utilising water powers for hydro-electric works other than 
those already in use or in progress. : 

SWEDEN.—A new electric power company is being formed at 
Stockholm for the purpose of utilising the power of certain Weat 
Norrland waterfalls. The minimum share capital of the company 
has been fixed at 230,000 kr. Among the founders of the new 
concern are Messrs. Curt Hirstroem, Tor Ludwigs and Victor 
Aangman.— Reuter’s Trade Servine (Stockholm) 

Norway.—A committee has been appointed by the Norwegian 
Government to consider the possibility of transmitting electrical 
power from Norway to Denmark. It is reported that a similar 
committee has been appointed by the Danish Government, and that 
the two committees will discuss the question, first separately, and 
afterwards jointly, if there appears to be any possibility of realising 
the scheme. Two alternative lines of tranamission are mentioned, 
namely, via Goteborg across the Cattegat to Fredrikshavn, and from 
the South of Norway to Hirtahals.— Finansial Times, 

SWITZERLAND.—At the meetings in June of the Swiss Elektro- 
technische Verein and the Verband Schweitzer Elektricitatewerke, 
agreement was come to for the standardisation of supply voltages. 
Two series of pressures had been previoualy p I) a.c. at 
115, 220, or 350 volts, and D.O. at 110, 220, 440 volts; (2) 4. C. at 
145, 250, 440 volta, and p.c. at 125, 250, and 500 volta. By a small 
majority, the first system was declared preferable, and was finally 
unanimously ado by the two societies. These voltages are, 
therefore, decl normal, and firms are asked to conform thereto 
for new, as well as old, undertakings. These figures stand for the 
voltages at the terminals of the consumer's apparatus, under a 
normal load. New rules will shortly be issued for transmission 
line pressures. 

Water power is scarce in Switzerland, saya The Times, owing 
to the fact that there has been no rain for many weeks and 
that the mountain lakes are frozen ; Berne municipal authorities 
announce that electricity may not be used for heating purposes 
from 6 a.m. to 10 p.m. 

ITALT.— The Department of Overseas Trade states that the 

mercial Counsellor to His Majesty's Embassy in Rome has 
forwarded to the Department of Overseas Trade the following 
particulars of the great reservoir and hydro-electric power works 
which are at present under construction near Palermo, Sicily, by 
an Italian firm. The particulars are taken from the Giornale di 
Sicilia, which states that the main reservoir, which will be situated 
at Piana dei Greci, 17 km. from Palermo, will be rendered possible 
by the construction of a dam 84 m. high, built dry (150,000 ob. m. 
of masonry), and 400 m. long. This will entail the submersion of 
over 3,000,000 sq. m. of arable land, which is situated at an 
altitude of 612 m. above the sea level. The " utilisable capacity of 
the reservoir will be 15,000,000 ob. m. The water of the basin will be 
taken by means of s canal of an spproximate length of 13 km., of 
which 6 km. is tunnel led through the mountain, and aqueducta, 
which lead into a reservoir cut into the rock, having a capacity of 
50.000 cb. m., at a height of 370 m. above sea level. The water 
will then flow into a tunnel, roughly 1 km. in length, at a slope 
of 2 per 1,000, and thence be conducted into a pipeway to a 
level of 406 m. It will thus fall 474 m., and will be used for 
actuating three groups of turbines, each developing 3,500 Kw. 
Two km. of di canal will then take the water to the River 
Oreto. The works were initiated in June, 1919, and it is hoped to 
fnish them in April, 1921. It is anticipated that the completed 
work will cost 40,000,000 lire. An overhead line 4 km. in length 
will carry energy at 10,000 volts from the central station to the 
outskirts of Palermo, and thenoe underground to distributing 
centres. A second cable will supply the industrial quarter of the 
city at 2,000 volts. 

Following upon a disagreement on a question of wages between 
the Rome Municipal Electrio Services Authorities and the elec- 
tricians, the latter proclaimed a strike, tc teke effect as from 
November 30th. The Municipal Authorities b teps to assure 
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reduced lixhting arrangements and restricted tramway services 
by drawing upon the resources of the Rome Gas Co., which serves 
moet of the houses and public buildings, | 

A later message states that the strike is at an end. The questions 
at issue are to be decided by arbitration, which will be conducted by 
the Minister of Labour, Signor Labriota. The men will not receive 
wages for the days during which they were on strike.— Heuter's 
Trade Service (Rome). 

TURKEY.—EXTENSION OF CONCESSION.—The Société Ottomane 
d'Electricité, which has recently arranged -with the Turkish 


Government for the prolongation of its concession for a further. 


33 years—that is, until the end of 1953—is arranging for a large 
extension of its generating plant. At the present time two new 
boilers and a 10,000-Kw. steam turbine and generator are being 
installed, and it is expected that the latter will result in a'con- 
siderable economy in coal consumption. 


Doncaster.— ELECTRICITY v. Gas.—The Watch Com- 
mittee has been considering alternative electricity and gas schemes 
for improved street lighting, but has decided not to take any 
further action in the matter at present. 


Faversham.—Loan.—The Town Council has applied for 
a loan of £17,000 for electricity purposes, 


Glasgow.—BREAKDoWN.—A breakdown of one of the 
new 15,000-Kw. turbo-alternators at the Dalmarnock power station 
has caused much interruption of the electricity supply. Another 
new alternator is being connected up. 


Grays.—ELEcTRiciTY 1N Housrs.—The electrical engi- 
neer has been instructed to prepare alternative estimates for 
electric lighting and for electric lighting and cooking in the houses 
being erected by the Council. A new type of electrical cooker is 
being. experimented with. 


Harrogate, — Loan.—On December 7th an inquiry 
was made by a Ministry of Transport inspector into the circum- 
stances in which the Corporation desires to borrow £22,000 for 
electricity works extensions. Mr. G. Wilkinson pointed out that 
more boiler power was required to meet increased demands for elec- 
tricity. The Inspector asked questions regarding condensing water, 
and was informed that a main from the town waterworks ran 
near the station and could probably supply sufficient water for 
condensiry purpc ses. 


Hereford, — RuraL ELECTRICITY. — During the war 
the War Office opened a large shell-filling factory at Hereford, and 
plant was erected for the supply of a large amount of electric 
power. After the armistice, the factory was closed down, and was 
about to be dismantled when the Corporation took it over. The 
city's capacity to supply electric power has thus been largely 
increased. Many villages and country houses are now lighted 
electrically, and the number of farmers who employ electricity 
for power increases every week. It is used for threshing, grinding 
corn, chaff cutting, and daily work, and its scope seems to be 
unlimited. The scheme was criticised at the meeting’ of the City 
Council on December 8th. In reply, the chairman of the Elec- 
tricity Committee pointed out that the citizens had the benefit of 
a modern plant worth £100,000 at no coat to themselves, and that 
it enabled them to obtain electrical power at a cost of only 60 per 
cent. over pre-war prices, instead of 100 per cert. He mentioned 
that they hoped by Easter to be able to supply the northern part 
of the county, comprising Leominster, Weobley, and Kington. 


Heston and Isleworth.— BLK SuPPLy.—The new 
transformer and switchgear which is being provided to enable the 
Urban District Council to take a bulk supply of electricity from the 
Twickenham and Teddington Electric Supply Co., Ltd., has been 
installed. | 

Houghton-le-Spring. — ELECTRICITY — SCHEME. — The 
Urban District Council has been recommended by a Sub-Committee 
to consider the question of lighting the district by electricity. 

Iceland.— WATER PowER.—The Government is to lay 
31 Bills before the Altinget in February next, one of the most 
important of which is tbat relating to the utilisation of water 
power,—JAtcuter'* Trade Service (Copenhagen). 

Lurgau.— ELECTRICITY SCHEME.—It was reported at an 
Urban Council meeting that the plans for the new electricity 
scheme were almost completed. | 

Maldenhead.— Maximus Price ORDER.— The Town 
Council having applied for an order to increase the charges for 
electricity, the Ministry of Trantport has replied that a maximum 
of 10d. per unit, instead of 14., as suggested, should prevent a 
loas. The Covncil has decided to press for the Is. maximum. 

Mersey Power Co.— New PLANT. — The new additional 
generating plant of the Meraey Power Co. is nearing completion at 
Weston Point, near Runcorn, and it is probable that the company 
will arrange to extend the area of its supply. | 

Morecambe.—Loay.—Tke Town Council has applied 
for a loan of & 3,000 for mains, services, and meters, in connection 
with the housing scheme. 

Nelson,— Restriction oF LtanTiING.—Shopkeepers have 
been asked to restrict electric lighting up to 5.30 p.m., as the plant 
is running with from 30 to 35 per cent. overload. 

Perth,— New PLANT DkLAYED.—It is complained that 
the Corporation's scheme for the development and improvement of 
the electrica] undertaking is being held up. The scheme involves the 


— -— —— — — 


installation of additional plant at the works, and when the matter 
came before the Electricity Commissioners for approval, they vue 
not satisfied that the proposed scheme was the only sstisfacory 
method of dealing with the future demands for electricity in the 
Perth area. They have now informed the Corporation Electricity 
Committee. that in view of the proposed development of elec- 
tricity schemes in Perthshire, they desire an interview with the 
city electrical engineer. The Committee, however, is saking in 
the first place for the Commissioners’ views in writing. ö 


Portrush.— Loan SaNcTIONED.—It was reported at a 
meeting of the Urban Council, relative to the application for per- 
mission to borrow £15,000 for the purpose of the Council's eleo- 
tricity undertaking, that the Electricity Commissioners intimate 
sanction to the borrowing of £11,985, further consideration to be 
given to items not covered by this amount. 


South Wales.— STRIKE SETILED.— The recent strike of 
the 200 stokers employed by the South Wales Power Distribution 
Co. was provisionally settled by granting the men 3d. an hour extra 
pending the decision of the J.N.I.C., which is to consider the cate 
today (December 17th), The claim made was for 34d. per hour 
increase. The strike deprived several collieries in the Pontypool 
district of power, although sufficient was supplied to keep the 
pumps and fans working. | 


St. Annes.—NEW BOILERS .PRoPosED.— The electrical 


engineer has drawn the attention of his Committee to the fact that 
the maximum demand for electricity considerably exceeds the 
highest yet recorded, and it will, therefore, be necessary to consider 
increasing the boiler plant before next winter. The limit of the 
generating plant is also being reached, but he does not propose 
taking any steps until the position with regard to national elec 
tricity supply is a little clearer. 


St. Meilons.—SuPPLvy DkcLiNED.— The Rural District 
Council has refused to agree to the proposal of the Newport 
(Mon.) Corporation to extend its electricity supply into the district. 


Twickenham.—Pricz INOREABE.— The charges for elec- 
tricity supplied by the Twickenham and Teddington Electric Supply 
Co., Ltd., have been revised. The company recently sought power 
to charge 18. per unit for lighting, and consumers using alot, meters 
are being asked to pay an extra 3d., making a total of 9d. in the la 
The unsttadiness of the voltage, combined with the high charges, 
is driving private consumers to adopt other means of lighting 
their premises, 


Tullamore.— ELECTRICITY ScukME.— Over 11,220 £1 
shares have been applied for in the Tullamore Electrio Light and 
Power Co., out of a total of £25,000, Contracts have been entered 
into and suitable buildings purchased. 


United States. —H vpRo - ELEoTRIO — Souza. — The 
National Electrio Light Association Bulletin states that plans to 
develop hydro-electric energy sufficient to supply light and power 
demands of 17 cities of the size of Los Angeles have been announced 
by the Southern California Edison Co. These, according to : 
statement made by the general manager, contemplate the expendi: 
ture of 8200, 000, 000 for tbe construction of hydro-electric plant 
on the waters of the Kern and San Joaquin Rivers, Big 
Huntington Lake, Shaver Lake and Florence Lake, with sn 
ultimate generating capacity of 750,000 H.. The programme of 
the company contemplates the construction of generating plant 
over à period of 15 years, bringing into service 50,000 H.P. per 
year. This, according to estimates based on authentic Chamber of 
Commerce figures, will ben to meet the demands for irng* 
tion of agricultural lands and for supplying power to new industries 
within the territory covered by the Edison service in 10 counties of 
Southern California and the San Joaquin Valley, which are equal 
in area to the States of Massachusetts, Connecticut, Vermont, New 
Hampehire, Rhode Island, New Jersey, and Delaware. 

NEW YORK.—-The New York Edison Co. is to erect a new power 
house, to cost $5,500,000, in the Port Morris section of the city— 
Reuter’s Trade Service (New York). 


Warrington.— New Prant.—In seconding the accep 
tance of a tender for two turbo-alternators, each of 6,000 KW. 
capacity, Sir Rokert Peacock explained to the Town Counci! t 
it had already sanctioned the purchase of three, but the Ministry 
of Transport had only authorised two. Delivery would take 16 
months, and meanwhile the Council was unable to supply 6,000 KW., 
for which it had applicants, but was negotiating in renpeot 0 
4,000 Kw. The Council has given sanction to an application 
borrow £20,351 to cover capital expenditure for the next three 
years, instead of borrowing the money in small amounts. 


TRAMWAY AND RAILWAY NOTES 


Blackpool, — Loans SaNCTIONED.—The Corporation bs 
received sanction to borrow the following amounts C RAUM 
of sections of the tiamways, £202,246 for 16 years; new 
for the electricity works, € 12,250 for 15 years. 


Brazil.— Rio DE JaNEIRO.— Owing to the sudden ise 
of electricity on Dec. 11th in Rio de Janeiro, the town was plung 
into darknets. The tramway traffic was completely paraly burden 
police motors and firemen assisted in conveying f" 
inhabitants to their homes. — Mo? ning Post, 
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Continental.—ITALVY.— Various tramway companies, in- 
cluding those in Bologna, Florence, Leghorn, Milan, Palermo, Turin, 
Verona, and various small Italian towns, are financially embarrassed, 
owirg to the wage demands of their personnel, and have formed a 
combine which proposes to hand over the tramways to the Italian 
Government or the municipalities, The scheme is being examined 
by the Minister of Public Worke, but the Government is inclined to 
reject the proposal, not wishing to make a precedent for similar 
Italian undertakings.— Economic Review, 

ERANCE.—Compulaory good manners should result from by-laws 
which are proposed by the Seine Departmental Council for all 
tramway-care and omnibuses working in the district. The new 
regulation will compel men always to give up their seats to elderly 
women or mothers with children.— Daily Mail. . 

SwEDEN.— It was recently mentioned that the Stockholm Tram- 
way Co. had ordered a total of 50 tramcars from two German firms, 
the cars being said to weigh from 2€ to 25 tonseach. It has now been 
discovered that the bridges in Stockholm are only able to tear 
weights of up to 12 tons. An inquiry has now been instituted by 
the managing director of the tramway company for the purpose 
of ascertaining how to overcome the difficulty and how such an 
oversight as to the carrying capac.ty of the bridges could have 
occurred before placing the orders. 


Dablin.— EFFECT or “ CURFEW " OnDER.—The extended 
“Curfew” regulations in Dublin having curtailed the tramway 
service for about 24 hours nightly, the Corporation had decided to 
dispense with about 60 "spare" men—but, on consideration, and 
in the hope that the “Curfew” hours might be charged, the pro- 
visional notices have been withdrawn for the present. The tram- 
way receipts have suffered badly as a result of the enforced closing 
down of the service at 9.30 p.m. It is said that the recent increase 
in the fares has proved ineffective, and that the half-yearly 
returns, which are due shortly, will compare unfavourably with 
those of last year. 


L. & Y. Nallway.— ELECTRIFICATION DEFERRED.— 
Replying to the Oldham Corporation as to the suggested electrifica- 
tion of the Manchester to Oldham and Rochdale line, the 
Lancashire and Yorkshire Railway Co. points out that the present 
is not the time to embark on the experditure which auch a scheme 
would entail, but adds that the matter has not been lost sight of. 


- Liverpool.—Hieu-Srezp Track.—The construction of 
a high-speed track at the side of Prince's Road is estimated to 
coat £29,795. It is stated that to reconstruct the existing tram- 
ways for the same length with paved surfaces would cost £31,556. 

At a later meeting of the Tramways, &c., Committee, it was 
decided to take no further action in connection with the scheme 
for the present. 


London.—FARE INcREASE.—The revised fares on the 
London United Tramways system came into force last week, the 
fares for the longer journeys being those chiefly affected. 

CHARING CROSS IMPROVEMENTS.—At Charing Cross Under- 
ground atation a new subway, atairways, and booking offices were 
opened on December 6th. 

New stairways lead down from both the East-bound and West- 
bound platforms to a subway which runs close beneath the 
District Railway tracks, and the effect is to provide separate 
entrances and exits for passengers moving between the District 
platforms and the Tube escalators. By this means congestion will 
be greatly relieved, if not entirely eliminated. It is reckoned that 
a daily average of about 130,000 persons use the communicatione 
between the District Railway and the Tubes at Charing Cross. To 
round off the scheme it is intended as soon as possible to construct 
a footbridge providing a new way out to the Embankment, as well 
as additional means of crossing from one District platform to the 
other.— Daily Telegraph. 

CHRISTMAS ARRANGEMENTS.—At a meeting of the London 
County Council on December 7th, Mr. W. J. Squires, chairman of 
the Highways Committee, stated that last year’s arrange ments with 
regard to the running of the tramcars on Christmas Day and Boxing 
Day would be followed. The tramcars would cease to ran at four 
o'olock in the afternoon on Christmas Day, but the services would 
be maintained throughout Boxing Day. 

Special late tramway services would be run on New Year's Eve 
ag usual.— Daily Telegraph. 

APPLICATION FOR TIME EXxTENSION.—The London Electric 
Railway Co. has applied to the Ministry of Transport for an order 
granting an extension of time for the construction of the author- 
ised railway which will link up Edgware and Hendon with the 
Golders Green and Charing Cross line.— Zhe Times. 


Newport (Mon.).—Hxavv DeEFicit.—It is stated that 
during the first seven or eight months of the present financial year 
a loss of £10,000 has been incurred in connection with the tramways; 
£1,000 of this sum representa an actual loas on working, but the 
renewal of track has necessitated the expenditure of £9 000 out of 
revenue, owing tothe failure of the Corporation to set aside reserves 
for depreciation and renewals. An application is being made for 
permission to increase fares by 50 per cent. 


Nelson.—W AGE DEMAND.—At a meeting of the Town 
Couneil, on December 8th, the chairman of the Electricity and 
Tramways Committee said the application of the Municipal Tram- 
ways Association fot advances in wages would involve £1,296 per 
annum, making a total loss of £2,046. The present tramway track 
wanted renewing, and would have to be relaid at a cost of about 
437,500. For the undertaking to meet ita liabilities, 4d. per car- 
mile would have to be charged. 


Stockton-on-Tees.—PRoPoskb Tramway PURCHARB.— 
The Town Council, on December 7th, again considered the question 
of joint tramway control with Middlesbrough and Thornaby. A 
report bearing on the special case lodged by the three Corporations 
against certain terms of the tramways arbitration award (with- 
drawn because Middlesbrough decided not to proceed) was 
submitted by the Town Clerk. He quoted the decision recently 
given in the case of the Oldham, Ashton, and Hyde Electric Tram- 
ways Oo., Ltd., v. the Corporations of Ashton-under-Lyne and the 
Audenshaw and Denton Urban District Councils. Amongst 
the points stated were three analogous to the points in the 
special case set down by the Middlesbrough, Stockton, and 
Thornaby Corporations—viz., (a) as to the allowance for engin- 
ee ing; (>) as to cost of raising capital; (o) as to whether the 
tramway company was entitled to receive a sum for interest on 
capital during construction. es des 


U. S. A.- NEW Yonk.—The cars recently put into service 
on the New York subways are in many respects similar to those 
recently delivered to the London Electric Railway, described on 
another page of this issue. Ind ian Engineering says :—There are 
fixed seats for 78 passengers and folding seats for 12 more, the latter 
being used only in the slack hours, as they block some of the 
doors; at other times they are folded back to free the doors and 
give standing room, The car is 67 ft. long and 10 ft. wide; it has 
four doors on each side—two are double and two single ones 
placed closed together. A separate push-button is provided for 
opening each door, but there is another single button for closing 
all doors simultaneously. All buttons are placed on the panel 
between the two single doors within convenient reach of the gate- 
man, who stands in the middle of the car. Near the doors there 
are vertical poles and also white enamelled hand grips for enabling 
standing passengers to support themselves. xd 


TELEGRAPH AND TELEPHONE NOTES. 


Brazi'.—Nxw CanBLE.—Santos is, according to The 
Times, being connected with Monte Video by means of a new 
submarine cable. 


Foreign Telegraph Rates.—The rates per word for telc- 
grams to Algeria, Republic of Andorra, Belgium, France, Holland, 
Tahiti, Belgian Congo, and certain West African French colonies 
and possessions have been revised. 


German Cables.— DISPUTE SETTLID.— The differences 
over the disposition of the German cables were smoothed over at & 
plenary session of the members of the International Communica- 
tions Conference sitting at Washington, on December 13th. The 
negotiations will, therefore, continue, but the basis of the 
prospective agreement has not yet been disclosed.— Rewter's Trade 
Service (Wa:hipngton). 


Italy.—AUroxATIO TELEPHONES.— The plans have been 
prepared for the oonvers:on of the telephone network of Rome to 
the automatic system, with the cables laid underground. For this 
purpose the city has been divided into seven zones, each to be served 
with its own exchange. Two of these zones are to be taken in 
hand at once, The scheme is a part of a general plan to reform 
the telephone system in all the large towns of the peninsula. 

The work has already been begun on the oonstruction of the 
new urban telephone network in Venice. Some 14,0(0 metres of 
cable are to be laid underground, and, in view of the peculiar 
nature of the soil, topographical conditions, and the narrow and 
tortuous streets, the work represents an unique task. The cables 
will be laid in wooden troughs filled with asphalt at a mean depth 
of 60cm. The 6,000 pairs of conductors will be carried from the 
undergrcund cables to the most suitable points of the city by 
means of 33 rising columns, &nd branched off by aerial cables in all 
directions for the service of existing subscribers as of those foreseen 
from the extension of the network up to the year 1930. It is 
anticipated that the completion of the installation will take at 
least 15 months. 


Sweden.— NRW CaBLES.—According to the Elektro- 
technische Zeitung, the Swedish telephone administration, in order 
to meet the growth of telephone traffic, is to install telephone cables 
between Stockholm and Gothenburg, Stockholm and Malmö, and 
between Falköping and Jonkdping. The Swedish Government has 
voted the funds for the first part of the installation, Stcckholm 
and Gothenburg, in order that it may be ready for the projected 
electric railway line. The cable will be erected along the national 
highway &nd furnished with additional plant in five intermediate 
stations. This will consist of the conductors required for the 
traffic, both from the intermediate stations and from Stcckholm to 
Gothenburg. To increase the clearress of transmission, Pt pin 
ocils will be fitted at every 267 km. The number of the con- 
ductors, which differ on the several acctions, has been calculi ted 
on the estimated traffic for the year 1931; but on the firat installa- 
tion, the Pupin coils, will correspond to the demand in the year 
1926, and the additions to the immediate demand. The contiact 
has been given to the General Electric Co. The line is alout 
600 km. long. 
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Switzeriand.— WiRELEGS TELEPHONY.—Àn interesting 
demonstration of wireless telephony was made between Chelmsford, 
England, and Geneva on December 12th, before a group of journa- 
lista, who are attending the assembly of the League of Nations, at 
the Halle de la Reformation. At Geneva the messages were inter- 
cepted by the aerial at the recently erected Marooni receiving 
station, and carried over several miles of landline to the Conference 
Hall of the League. Messages were spoken by several persons, 
including Mr. A. Graham Bell. who used an ordinary desk telephone 
at Marconi House, London, which instrument was connected by a 
post-office line direct to the Marconi wireless transmitting atation 
at Chelmsford; the messages were automatically relayed to 
Geneva, where ordinary telephone receivers were used to listen to 
the messages. A Stentorphone was also used, which consists 
of a magnifying trumpet from which sound is projected by means 
of a pneumatic fan. 


Telephone Call Recorder.—It is reported that Mr. A. W. 
Wood has provisionally patented an apparatus designed to record 
the number of unanswered telephone calls. The function of the 
device is to utilise the energy of the ringing bell to register, by 
means of a moving tape and self-inking pen, each call that is not 
answered. If the exchange operator knew the Morse code she 
could register the number of the caller if he received " no reply.” 


Telephones.—SaLe or LIXES.—In a written answer to 
a question in the House of Commons, on whether he was aware 
that persons possessing telephones were advertising the sale of 
their lines, the Postmaster-General stated that the benefit of a 
contract for telephone service could not be assigned to another 
person without the consent of the Postmaster-General. Should 
it be discovered that an attempt was being made to transfer an 
installation to a new subscriber under the guise of a removal, the 
transaction was at onoe The allocation of surrendered 
tind tein with the Poet Office, and not with the ceasing 
su ! 


United States.— INTERNATIONAL COMMUNICATIONS CON- 
FERENCE.—The delegates to the International Oommunications 
Oonference have made a technical recommendation for submission 
to a general conference of all nations to be held later. The 
recommendations of the Oonference advocate the desirability 
of increased cables between North America and the Orient, and 
between America and Australia, and of a cable connecting North 
America and Italy. ö 

It ia pro 


that the telegraph and wireless conventions 
formerly 


governing international communications shall be 
Another suggestiun is that a Universal Electrical 
Communications Union shall be established, having for its 
object the international reciprocal exchange of telegraphic 
and telephonic communication by land-line, cable, wireless, and 
all other forms of signalling, as well as the extension and improve- 
ment of such means of communication. It is further proposed 
that an Electrical Oommunications Oouncil shall be established 
of representatives of Great Britain, France, Italy, Japan 
and the United States, and four representatives eeleoted by the other 
Powers sending delegates to the General Communications Con- 
ference. Such Oouncil would meet frequently, its chief function 
being to encourage the improvement of communication facilities. 
The Oonference also recommends the adoption of the wireless 
protocol provisionally adopted by the Allies during the war.— 
Nouter s Trade Service (Washington). 


CONTRACTS OPEN AND CLOSED. 


The date given in parentheses at the end of the par A 
5 the ELECTRICAL REVIEW in whioh the 


indicates 
LI] Official 
ANotios " appeared.) 


OPEN. 


Aunstralia.—M ELBOURNE.— February 24th. Electricity 
Commissioners. Plant for the Morwell power scheme—25,000- 
12,500-Kw. turbo-alternators, 600-Kw. turbo-alternators, condensing 
plant, circulating pumps, transformers, and switchgear, copper 
cable, steel transmission towers, &o. (November 26th.) 

QUEENSLAND. — January 26th, 1921. P. M. G. 's Department. 
Telephone apparatus and parts. Schedule 509. (December 10th.) 

SYDNEY. — January 31st. Municipal Council. H.T. and L.T. 
cable (specification No. 628). Electric Lighting Department, 
Town Hall, Sydney. 


Belglum.—ANTWERP. January 11th. Installation of 
electric light in the bonded warehouses at Antwerp. Copy of the 
specification in French can be seen up to December 24th, at the 
Department of Overseas Trade (Room 48), after which date it will 
be available for loan to firms in the provinces. 


Blackpool.—December 81st. Borough Council. Elec- 
trical wiring and fitting of the houses on two sites in connection 
with the municipal housing scheme; 164 houses on the Layton 
Estate, 246 houses on the St. John's Estate. (See this issue.) 


India,—MkERvT. — January 17th, 1921. Government 
of United Provinces hydro-electrioal installation. Generating 
station equipment, including workshop equipment, H.T. trans- 
mission and distribution (overhead equipment, including poles), 
sub-station equipment. pumping station equipment and piping, &c. 
Mr. G. McHoey, sanitary engineer to the Government, United 
Provinces, Allahabad, —Jteuter's Trade Service (Bombay) 


Leytom.—January 11th, 1921. Urban District Council. 
Eleotric wiring of 142 houses on the Barclay estate. (December 10th.) 


Liverpool. — December 20th. Board of Guardians. 
Electrical supplies for three months for the institutions of the 
Toxteth Park Guardians. Mr. R. Albert James, olerk to the 
Guardians, 15, High Park Street, Liverpool. 


London.— BATTERSEA.—January 5th. Borough Council 
Electricity Department. Pipework for a 5,000-xw. turbo-alter- 
nator. (See this issue.) 


New Zealand. — NaPIER. — January 17th. Borough 
Council. One 500-Kw. electric generating set. Oopies of the 
specifications and blue printa may be seen at the Department of 
Overseas Trade, 35, Old Queen Street, S. W. 


AUCKLAND. February 22nd, 1921. City Council. One 3,000-Kw. 
H.T. turbo-alternator ; two 5,000-KW. H.T, turbo-alternators ; four 
1,500-Kw. rotary converters ; four 500-Kw. rotary converters, 
switchgear and transformers; four water-tube boilers, conveyor, 
pumps, pipework, H. and L.T. cables. (See this issue.) 


Paisley.—December 27th. TownCouncil. The electric 
lighting work in connection with the Whitehaugh housing scheme. 
Master of Works, 13, Gilmour Street. 


Portrush. — January ist, 1921. 3 3 ict 
Council Electrioi t. Gas ynamos, 
j ( iab p aad 
underground cables. (See this issue.) 


Rhodesia. — SALISBURY. — January 18th. Mune 
Council. Electric generating witchgear, cable oon- 
verters. Specification (43 ae, the Council's Consulting 
Engineer, Royal Chambers, Johannesburg. 


Sonth Africa.—JOHANNESBURG.—January 18th, 1921. 
Rand Water Board. Supply and erection of steam boiler, super- 
heater, stoker, economisers, &o., steam turbo driven centrifugal 

umps, condenser, Ko., for the Swart Kopjes pumping station. 
Copies of the specifications, &c., and forms of tender can be seen 
on application to the Machinery Section, Department of Overseas 
Trade, 35, Old Queen Street, S. W. 


' " CLOSED. 


Aldershot.—Urban District Council :— 


Burch & Vertue.—E.L. installations at houses, with flexible wire and 
lampholdera, 4842. 


Bradford. —Electricity Committee :— 


40-ton lifting beam.—T. Broadbent & Sons, Ltd. 

One m Koen ing valve for water circulating system.—J. Blakeboroogt 
and Sons ; : 

Runway for riddling hoppers to three boilers.—Herbert Morris, Led. 

Two E.H.T. 5 switchgear cubicles at Midland Mills. — Ferguson. 
Pailin e 

K. . T. switchgear for two feeders (Odsal sub-station).—Ferguson, Pailin, Lsd. 

Two cooling towers.—Davenport Engineering Co., Ltd. 

Insulating covering for three boilers.—Hornby & Partners, Ltd. 

Cast-iron pipes for turbo-generator and test-tank.— Warth, Mackenzie ani 
Co., L 


One year’s supply of 4.0. meters.—Metropolitan-Vickers Electrical Co., 
Ltd., and Landis & Gyr, Ltd. 


Tramway Committee :— : 


One white-metal melting furnace (600 Ib. capacity)—Minometer Mancu- 
facturing Co., Ltd. ~ * 

One automatic release bo:t screwing and nut tapping machine. Thorn 
Chatwin, Ltd. 


Doncaster. Electricity Committee :— 
q50-x w. rotary converter, £6,528.—Met.-Vickers Electrical Co., Ltd. 


Dundee. — The electric lighting contracts in connection 
with 180 houses for the Corporation have been allocated as follows : 
Ponsford & MacHardy.—11 blocks, £684 ; 11 blocks, £075 ; 19 blocks, £315. 
Lowden Bros.—11 blocks, 4619. 
Glossop.— Town Council :— 
E.L. wiring of houses.—J. Swainson & Co. (£16 10s. per house). 


London, — Sr. MARYLEBONE. Electricity Committee. 
Underground cables :— 


Comparative prices of 1,000 yd. of 19 sizes scheduled were 
obtained. 


Johnson & Philli ’ Ltd. ee oe ee ee eo 214,574 
W. T. Glover & T! Ltd. oe eo oe ee ee oe 15,663 
British insulated & Helsby Cables, Ltd. (recommended). 14,366 
Siemens Bros. & Co., Ltd. T ee we oe eo “s 14,747 
Western Eleotrio Co., Ltd.. as oe vs as 85 14,554 
W. T. Henley’s Telegraph Works Co., Ltd. - ee sé rem 


Union Cable Co., Ltd, .. ee ee ee ee oe ee 

Pirelli-General Cable Co., Ltd. eo ee se oe e Not oom pete 

Callender's Cable and Construotion Co., Ltd. ee oe 14,501 
Two 1,000-K.v.4. Scott-connected transformers: 


Mctropolian-Vickers Electrical Co., Ltd. 428,481 ar. 
Britisb Eleotric Transformer, Co., Ltd 8,287 cooled. 


Do. Do. (recommended) 3,416 Air-cooied 
ferens Wi Lid ae oe eo m ee 3185 ou 1 
Johnson X P i ips, e ee ee oe ee ee U 

Do. Do. oe oe oe ee oe 8,387 cooled. 
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One 8-in. and two 31-in. cast-iron valves required to complete 
one rotary water strainer and circulating water - pipe connections :— 


J. Blakeborough & Sons.—£180 each for 81 in., and £18 each for 8 in.— 
Recommended. 


Ten extra cells for the battery at the generating station :— 
Tudor Accumulator Co., Ltd... £910 Slightly smaller: 
Do. Do. eo ee ee 982 Do. larger. 
Hart n Ltd. ee ee ee 


916 About the same. 
o. o. " 24 990 Slightly larger. 
D.P. Accumulator Co., Ltd. .. M 922 


Premier Accumulator Co., Ltd. 2 = - 298 Same 

Pritchett & Gold & E.P.S. Co., Ltd. (recom- 230 capacity. 
mended) 

South Crosland.— District Council. Accepted :— 


Electrician's work for ten houses.—Mr.:Guy V. Laycock. 


Sunderland. Corporation :— 


Jos. Thompson & Co.—650 yd. SHED 150 jointing collars. 
pue ne Cable Works, Ltd., and Enfield Ediswan Cable Works, Ltd. 
—L.T. oable. 


a 


Winchester.— Town Council. 
Coal conveyor for the electricity works.—C. H. Johnson & Sons, Ltd., £200. 


FORTHCOMING EVENTS. 


institution of Mechanical Enmgineers.—Friday, December 17th, At the 
Institution, Storey’s Gate. At 6 p.m. Paper on “Thermodynamic Cycles 
in relation to the Design and Future Development of Internal-combustion 
Motors,” by Mr. W. J. Walker. 


Junior Institution of Engineers.—Friday, December 17th. At the Royal 
United Services Institution, Whitehall, S. W. At 7.80 p.m. Presidential 
address, by the Right Hon. Lord Weir of Eastwood, on ‘‘Some Reflections 
on our Industrial Situation. l 


burgh Electrical Society.—Friday, December 17th. At the Philo- 
sophical Institute. At 8 p.m. Electrical Questions and Answers, 


Harmonic Society.—Friday, December 17th. At the Cannon Street 
Hotel. At8 p.m. Smoking concert. 


Institute of Marine Engineers. Tuesday, December 21st. At the Institute, 
Minories, E. At6.30 p.m. Paper on Some Notes on the Management 
of Marine Diesel Engines," by H. McCririck. 


Paisley Association of Electrical Engineers.— Wednesday, December 22nd. 
At the Technical College, George Street. At 7.90 p.m. Paper on Some 
Remarks on Industrial Motors.“ By J. B. Tannahill. 


NOTES. 


LE.E. Subscriptions. — To-night the meeting of 
Corporate Members to confirm the resolution adopting the 
Council's proposals for the inorease of subscriptions will be held, 
and proxies have again been issued, in view of Mr. Purse's declared 
intention of opposing the confirmation of the resolution. It is to 


be hoped, however, that the opposition will not be pushed to ' 


extremes, as the overwhelming majority in favour of the proposals 
at the previous meeting leaves no doubt as to the outcome in this 
case also. Unfortunately, the meeting falls on a very unsuitable 
evening, as several other events are fixed for the same date, 
including the meetings of the Institution of Mechanical Engineers, 
the Junior Institution of Engineers, the Electro- Harmonic 
Society, and a dinner of the Batti-Wallahs’ Society; but 
the proceedings should not last very long unless a poll is 
demanded, so that the members will probably not be put to 
inconvenience. 


Summer Time.—Sir J. Baird, Under Secretary to the 
Home Department, in reply to a question in the House of 
Commons, on December 7th, said it was proposed to introduce the 
Daylight Saving Bill in the next session of Parliament. 


Service Notes.—Commander R. H. C. Hallifax has been 
appointed to the cruiser Hawkins, flagship of the China Station, 
for wireless telegraphic service on the staff of the Commander-in- 
Chief. A number of ex-officers of various electric light companies 
have been posted to the Territorial Reserve of Officers in their 
former ranks. 


Halifax War Memorlal,—On December 15th, the Mayor 
of Halifax (Alderman T. Hey) unveiled a memorial to the employés 
of the Corporation Electricity and Tramways Departments who fell 
in the war. The memorial is a very large frame, containing the 
photographs of the 52 men who lost their lives. The unveiling 
ceremony took place under the auspices of the Electricity and 
Tramways Employés’ Social Athletic and Benevolent Society, at the 
Society's club-rooms. 


London Electrical Engineers Old Comrades’ Association. 
—It has been decided to affiliate the London Branch R.E. Old 
Oomrades’ Association and the Old Comrades’ Associations of the 
let and 2nd London Divisional Engineers and the London Electrical 
Engineers. R.E. Old Comrades should apply to the Secretaries of 
either of these Asaociations at 10, Victoria Park Square, E. 2; the 
Duke of York’s H.Q., King’s Road, Chelsea, or 108, Heathwood 
Gardens, Chariton, S. E. 7, in case of need. 


The New Electricity Supply Bill. — On Tuesday last 
Mr. Arthur Neal, M.P., Parliamentary Secretary to the Ministry of 
Transport, explained to a meeting of representatives of the P 
the circumstances under which it had been decided to drop the 
Bill now b3fore Parliament, and to bring in a new Bill early next 
session. Ths present Bill comprises practically the same clauses 
as were jettisoned last year. The Commissioners have advised the 
Minister that the provision of powers to enable them to issue 
Electricity Stock up to a limit of 25 millions sterling which was 
included in last year's Bill, should at least be postponed until the 
effect of the voluntary formation of Joint Authorities, including 
their own financing by local and other means, has been given a 
fair trial. The Government, therefore, has decided to withdraw 
the contentious parts of the Bill, and to substitute s shorter Bill, 
which it is hoped will receive general assent, and will contain 
essential provisions without which the Commissioners cannot 
complete the work of establishing even voluntarily-formed Joint 
Authorities. 


In last year's Act there were no financial provisions included 
which would enable a Joint Electricity Authority to raise the 
necessary capital. The new Bill will confer upon the joint autho- 
rities the necessary financial powers, inoluding those borrowing for 
money, and will enable local authorities and electrical under- 
takers and others in the eleotrioity district to lend money to the 
Joint Authority, or to assist financially in other ways, such as by 
guaranteeing interest on loans. Until these financial clauses are 
passed into Jaw it is not poasible for the Commissioners to make 
the neoessary orders establishing Joint Electricity Authorities, 
Inasmuch as schemes have already been received from three of 
the districts out of 13 provisionally determined by the Commis- 
sioners, and schemes from all the remaining districts must be 
lodged with the Commissioners before April 30th next, and all 
these schemes are being prepared on the assumption that the 
n financial powers will be granted by Parliament, it 1s 
apparent that further powers are urgently required. 

Provision is also made in the new Bill to enable the Ministry to 
revise the maximum charges at intervals of three years instead of 
five, and to make this power apply to all companies, as well as to 
all local authorities. 


Finally, power is taken to enable the owners of large railway 
and tramway power stations to dispose of surplus power for 
general use. The text of the Bill is now available. 


Appointments Vacant.—Assistant electrical engineer 
(8600) + war bonus = £1,033 per annum, for the L.C.C. Tram- 
ways Department; shift engineer (£322), for the Borough of 
Warriogton Electricity Department ; switchboard attendant (£90), 
for the Redditch Urban District Council Electricity Works; 
meter assistant for the Motherwell and Wishaw Burgh Electricity 
Works ; engineer manazer (£500), for the Electric Light and Power 
Oo., Beliz», British Honduras; telegraph mechanician (£440), for 
the Posts and Telegraphs Department, Government of the Gold 
Ooast; shift engineer for the Kilmarnock Corporation Electricity 
Supply. See our advertisement pages to-day. 


Educational. —Dr. Garrard, of the General Electric Oo., 
Witton, spoke on " Engineering Edacation" at a meeting of the 
Association of Teachers in Technical Institutions, South Midland 
Branch, at Birmingham, on December llth. He urged the 
re-establishment of the apprenticeship system in workshops, and 
said the primary condition for the suocess of the engineering 
industry was the existence of a sufficient number of well-trained 
and contented artisans. He advocated a standard scheme for the 
engineering industry, and favoured the abolition of premiums, on 
the ground that advancement should be independent of any 
pecuniary position, and should depend upon the pupil’s own 
ability. 

We have received from the Principal of the Technical Oollege, 
Loughborough, a nicely-produced calendar for 1931. A sheet is 
devoted to each month, and on every sheet appears a photograph 
of examples of work done at the institution, indicating a very wide 
scope in engineering and other work. 


Parliamentary. — The Women and Young Persons 


(Employment in Lead Processes) Bill was read a third time in the 
House of Lords on December 6th. 


Electro-Harmonic Society. The programme for to-night's 
concert includes songs by Messrs. Dan Jones, Charles Tree, T. O. S. 
Bennett, and W. James, in duets with Joe Pearson. Other items are 
banjo solos by Mr. J. Bull, and a humorous entertainment by Mr. 
W. see The chair will be taken by Mr. 8, B. Donkin, 
M. Inst. O. E. ° 


National Tramways Dispute.— The Secretary of the 
Ministry of Labour announces that a special meeting of the Joint 
Industrial Council for the Tramways Industry was held on 
December 15th, to discuss the possibilities of a settlement of the 
workers’ claim for an increase of wages. The employers’ side 
found themselves unable to accept arbitration. The Minister of 
Labour has, therefore, decided to establish a Court of Inquiry under 
Part II. of the Industrial Courts Act, 1919, 


Drake & Gorham Notes.—As we go to press, we learn 


. that the issue of 7-year notes, mentioned in our last issue, was over- 


subscribed before going to allotment, most of the amount being 
subscribed by the company’s clientéle. In view of the difficulty of 
raising capital nowadays, this result is naturally very gratifying to 
the directors. 
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Fhe Proposed Severn Barrage. — The third interim 
report (Tidal Power) of the Water Power Resources Com- 
mittee was issued on the 13th inst. by the Board of Traae, in 
which prominence is given to the possibility of utilising the 
tides in the Severn estuary for power purposes. The report 
(Cmd. 1,079, price 2d.) states that of the various schemes 
which have been brought to the committee's notice, by far 
the greater number show no recognition of the very serious 
technical difficulties involved in harnessing the tides, and 
few have been worked out in any detail. The committee hus, 
however, bad under consideration two tidal power schemes 
for the Severn estuary, which, although of a preliminary 
character, were based on investigation of the actual conditions 
of the site, and were accompanied by estimates of cost. The 
evidence received was of such promise as to warrant a careful 
consideration of the possibility of utilising the tides in the 
Severn estuary for power purposes. The committee adds, that 
as a safeguard against undue optimism, it was thought desir- 
able to carry out an independent preliminary examination of 
the subject on broad lines. A sub-committee consisting of two 
of our colleagues, Sir Philip Dawson and Prof. A. H. Gibson, 
was constituted for this purpose," and approached several 
leading firms of manufacturers of turbines and electric genera- 
tors throughout the world with the object of obtaining par- 
ticulars concerning low-head and variable-head turbines and 
electric generators suitable for tidal power schemes to enable 
them to frame an estimate. While the assistance obtained 
in this manner was considerable, it soon became clear that 
the whole problem was so novel that manufacturers and 
designers were not in a position to express final and definite 
opinions on the various questions which were addressed to 
them. Under these circumstances estimates prepared by the 
gub-committee, although based on information supplied by the 
most authoritative sources, were inevitably tentative in char- 
acter, and in forming an opinion of the scheme it was 
necessary to make allowance for a considerable margin of 
error. The committee feels, therefore, that no useful purpose 
would. be served by endeavouring to give any estimate of the 
cost of the scheme. While on the information before the 
committee it is not in a position to recommend the Severn 
scheme as a practical proposition, it is in unanimous agree- 


ment that it certainly, cannot be dismissed as impracticable, | 


and that a further and more detailed technical inquiry into 
the subject cf tidal power is amply justified and should be 
initiated without delay. Preliminary estimates indicate, how- 
ever, that if the Severn tides were used, energy could be 
generated and utilised at a favourable rate, and that the power 
obtainable throughout an industrial day of ten hours would 
be of the order of 260,000 kw., and the consequent saving 
of coal would be from 14 to 2} million tons annually. This 
energy, approximating to 1,000 million. Board of Trade units 
per annum, might be utilised by industrial organisations in 
the Midlands and South Wales, in railway electrification, and 
by undertakings established on the banks of the Severn near 
the site of the power development. The committee recom- 
mends that, in order to give effect to its conclusions the 
Board of Trade, in consultation with the Minister of Trans- 
port, should set up a special Technical Commission to inves- 
tigate the possibility, from a commercial standpoint, of utilis- 
ing the tides for power purposes, with special reference to the 
Severn estuary. 


Ampere-Hour Meters for Use on Electric Vehicles.— 
The Electric Vehicle Committee recommends that ampere- 
hour meters for use on electric vehicles should comply with 
the following general requirements :— 

1. The following capacities in amperes to be recognised as 
standard: 30, 40, 60, 80, 100. 

2. The meter should be capable of withstanding without 
injury & 400 per cent. overload for one minute (the normal 
load being the rated capacity of the meter as marked thereon), 
and should record any current flowing in excess of 5 per 
cent. of the normal current rating. The passage of an over- 
load current (it being permissible to pass lower overloads for 
& proportionately longer time than one minute) should not 
cause oxidation of the mercury wherever such is employed 
in the meter. 

3. The meters for use on road electric vehicles should be 
provided with a dial not less than 34 in. in diameter. Meters 
intended for use on industrial electric trucks and tractors 
should have dials not less than 24 in. in diameter. The scale 
should be marked in divisions representing either 1, 5, or 10 
ampere-hours per division. ‘The main divisions of the scale 
and the figures should be so clearly formed that they can 
be read without difficulty by a person possessing normal 
evesight at a distance of 5 ft. The standard dial ranges should 
be 100. 150, 200, 300, 400, and 500 ampere-hours. 

4. The pointer should rotate clockwise on discharge and 
counter-clockwise on charge. the pointer standing at zero 
when the battery is fullv charged. 

5. The needle should have a pointed end. A resetting ar- 
rangement should be provided and so constructed that it 
cannot be interfered with by an unauthorised person. 

6. The meter should read correctly on discharge. but slow 
on charge, the percentage slowness being adjustable (from 
inside the case) within the limits of 0 to 30 per cent. 

7. The meter should be provided with contacts arranged to 
close a circuit which will trip an automatic circuit-breaker 
for the purpose of interrupting the flow of the charging cur- 


- 


rent to the battery when the needle of the meter has returned 
to zero during the charging operations. The trip coil contacts 
shall be capable of carrying a current of one ampere. 

8. The error of & meter when tested should not exceed 5 
per cent at any part of the range from one-tenth of full 
load up to 200 per cent. in excess of the full-load current. 
Full load is to be construed as meaning the normal rating 
of the meter in amperes. ‘The error referred to above shail 
mean the variation from the true ampere-hours in the case 
of discharge, and in the case of charge the variation from the 
figure representing the true ampere-hours less the percentage 
slowness at which the meter has been set to work on charge. 
The temperature at which a meter is calibrated shall be that 
given in the British Standards Specification (No. 37) for 
electricity meters, t.e., 15 deg. C. 

9. The case of the meter and the terminals should be of 
substantial construction, the former being so made that it 
will effectively prevent the ingress of dust, water, or moisture. 
No holes should be left through which moisture or dust could 
enter. If keyholes be necessary to fulfil the requirements they 
should be provided with covers. i 

10. The normal rating of each meter in amperes should be 
clearly marbad »non the meter. 


INSTITUTION NOTES. 


Diesel Engine Users’ Association.—At the November meeting 
of the Association, Mr. Napier Prentice suggested that it was 
opportune for again considering the question of fuel-oil supplies, 
and urged the importance of using, if possible, home-produced 
creosote as a Diesel-engine fuel in place of fuel oil imported from 
abroad. Even if it was not possible to obtain a sufficiency of 
suitable home-produced fuel oil, he thought that users in this 
country ehould take some action to endeavour to secure for them- 
selves suitable supplies at a reasonable price by co-operation or by 
supporting any concern that was based on the principle of 
co-operation between the users, British tar and oil distillers, and 
other British interests. The National Fuel Oil Co. was essentially 
a British concern, whose objects were those which the Association 
itself approved, but was unable to carry out. In the discussion which 
followed, several members expressed their surprise that, as it had 
been considered of national interest to restrict the exportation of 
coal from the country at the present time, it should not equally 
have been considered in the national interest to prevent the 
exportation of creosote oil. The discussion on Mr. A. J. Wilson's 
paper on The Recovery of Lubricating Oil," adjournea from the 
previous meeting, was continued. 

King's College Engineering Society. —An interesting afternoon 
was spent by the Society, on December 8th, when the members 
visited the works of Messrs. Automatic and Electric Furnaces, Ltd., 
and witnessed demonstrations of the Wild-Ba: field automatic steel- 
hardening furnaces. 

Society of Engineers.—A mectirg was held, on December 3rd, 
to consider, as an extraordinary resolution, the increasing of the 
subscriptions of all classes of members. The resolution was passed 
unanimously, and is to be placed before a meeting for confirmation 
o1 Monday, December 20th. 

Barrow and District Association of Engineers.—At a meeting 
of the Association, last week, Mr. H. G. Leivesley, A. M. I. E. K., 
delivered a lecture for apprentices on Electrical Measurements 
and Electrical Measuring Instruments" Mr. H. B. Weeks, 
president of the Association, occupying the chair. Mr. Leivesley 
dealt with his subject chiefly in relation to the application of 
electrical measurements to industrial engineerirg. He defined 
various electrical units, explained how they were used, and des- 
cribed the various indicating and recording instrumenta in daily 
use by electrical engineers. The lecturer provided a large exhibit 
of instruments, and, with the aid of two assistante, gave a number 
of interesting demonstrations. 

Birmingham aud Disirict Electric Club. — At the annual 
meeting of the Club, on December llth, Mr. A. O. Wynne was 
elected president. The vice-presidents are Messrs, H. F. Sheventon 
and N. Deykin; Mr. J. W. Mayall was elected secretary. The 
Club membership is 141, a slight increase on laat year's figures. 

Institution of Civil Engirters.—On December 14th, Sir R. A. 
Hadfield, Bart., and Mr. Sydney A. Main, B.Sc., presented a paper 
on “Shock Tests and their Standardisation : Including the Effect 
of High Velocities on Impact up to 2,870 ft. per second.” 

Liverpool Engineering Soclety.—On Wednesday, January 5th, 
1921, Mr. W. J. E. Biunie, B.A., &c., will read a paper on Water- 
Power Problems.” Mr. Binnie is a partner in the firm of Sir 
Alexander Binnie, Son & Deacon, and hes recently been engaged on 
the investigation of the water-power resources of this country. 

Institution of Electrical Engineers (Scottish Centre).— A 
smoking concert was held in Glasgow, on December llth, when 
Mr. J. E. Sayers presided over a large assembly. An interesting 
and varied programme was provided, 

Chelmsford Engineering Soclety.— On December 9th, Mr. W. G. 
Smith read a paper on Ether Waves." The paper brie fly outlined 
the controversy between Newton and Huyghens concerning the 
nature of light, and how Maxwell was led to the conviction that 
there should be electro-magnetic waves in the ether. X-reys 
were described, and their production explained. 

Rontgen Society. — The adjourned conjoint meeting of the 
Society with the Institution of Electrical Engineers and the 
Electro-Therapeutic Section of the Royal Society of Medicine 
has been fixed for February 10th. 1921 
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OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to heep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Captain W. H. U. MARSHALL, R.E. (T), M. I. E. E., 
M.I.Mech.E., after having been on war service for five years, 
has reopened his office at 2, King’s Terrace, Portsmouth, as 
consulting electrical and mechanical engineer, and is also 
undertaking the inspection and testing of electrical and steam 
plant. 


Mr. N. J. Youna, general manager of Newport (Mon.) Cor- 
poration Tramways, has been appointed an employers’ repre- 
sentative on the Welsh National Joint Industrial Council. 

Mr. J. E. MacEwen, A.M.I.E.E., has been appointed con- 
sulting engineer in connection with the electricity schemes 
at Crieff and Dunblane. 

Mr. A. P. RUTHERFORD, late electrical engineer to the Leith 
Town Council, has been presented by the employés with a 
revolving oflice chair. 

Swindon T.C. has decided to increase the salary of the 
electrical engineer, Mr. F. Newry, from £450 a year to £500 
as from October Ist. The recommendation of the Finance 
and Law Committee was that the increase should be from 
£450 to £600, by £100 from April 1st and £50 from April lst 
next, but an amendment was carried making the increase 
£50 only from October Ist. 

St. Helens T.C. has increased the salary of the electrical 
engineer from £600 to £800 per year, and that of the tramways 
manager from £575 to £650. 

At the annual meeting of the Lourenco Marques Develop- 
ment Corporation, Ltd., it was stated that Mr. W. M. MorbDey, 
M. I. E. E., was leaving England for Lourenço Marques on 
December 24th as the special representative of the company 
in their negotiations with the Lourenço Marques Municipality 
for an increase in their water rates and tramway fares. 

Mr. J. Gray, M.C., M.A., Fellow of King’s, and the son 
of Mr. James Gray, of the Electric Construction Co., Ltd., 
has been elected to the Balfour studentship for research in 
biology at Cambridge University. The value of the student- 
ship is £200 a year for three years. 

Sir THos. WILLIAMS, general manager of the L. & N.W. Rail- 
way, will retire at the end of the year, and will join the board. 
Mr. A. Watson, general manager of the L. & Y. Railway, 
has been appointed to succeed Sir Thos. Williams, and will 
continue as general manager of the L. & Y. Railway. 

Mr. C. C. Macrae, the deputy chairman of the L.B. and 
S.C. Railway Co., has been elected chairman in succession 
to the late Earl of Bessborough, and Lord Henry Nevill 
deputy chairman. 

Fulham B.C. Electricity and Lighting Committee recom- 
mends that as from July Ist, 1920, the remuneration of the 
borough electrical engineer be adjusted in accordance with 
the minimum scale of salaries for chief electrical engineers of 
authorised electricity supply undertakings issued by the 


A.M.E.E. (Great Britain and Ireland) the increase amounting 
to £1,373 per annum. 


Mr. R. BLACKMORE, A. M. I. E. E., has been engaged to report 
on the Birkenhead electricity undertaking. 


Mr. R. HoacanD, traffic superintendent of the Wigan Cor- 
poration Tramways, has been appointed traffic manager to 
the City of Lincoln Tramways and Motor Bus Department. 
and takes up his duties at Lincoln in the new year. Before 
being appointed to Wigan in February last, Mr. Hoggard 
was for 19 years on the staff of the Sheffield Corporation. 

Mr. A. H. Darker, chief engineer and manager of the 
electrical department of Messrs. J. Stone & Co., Ltd., Dept- 
ford, has now returned to London after concluding a business 


tour round the world, occupying some two years and nine 
months. 


Mr. C. R. Webs, of the Cable & Line Construction Depart- 
ment, Western Electric Co., Ltd., North Woolwich, has ac- 
cepted the appointment of assistant mains superintendent to 
Shanghai Munivipal Council. Asa token of their appreciation 
and good wishes for his future success, his colleagues have 
presented him with a travelling clock, silver pencil, and 
autograph album. Mr. Webb was married on December Ist, 
and sails for the East on the 18th of this month. 

Mr. H. Fraser (Stratford-on-Avon) has resigned his position 
with the Walsall Hardware Manufacturing Co.. Ltd., and has 
been appointed representative for the Birmingham district of 
the Electrical Engineering and Equipment Co., Ltd., Bank 
Buildings, 109/111, New Oxford Street, W. C. I. 


Obituary.—Mr. F. Moore.—The death has taken place, at 
the age of 31 years. of Mr. F. Moore. chief electrician at the 
Markham Main Collierv, Armthorpe, Doncaster. 

Mn. G. L. Brack.—The death is reported of Mr. George I.. 
Black, assistant engineer to the Corporation Electricity De- 
partment, Glasgow. After acting as district mains superin- 
tendent, Mr. Black became mains superintendent, and on the 
recent transfer of Mr. Lackie to London he was promoted 
assistant to the present manager. 


Dr. ALEXANDER MUIRHEAD.— We greatly regret to record the 
death of Dr. Alexander Muirhead on Monday last.. 


Wills.—The late Mr. CHARLES HOPKINSON, consulting en- 
gineer, of Manchester, left £50,701. 

Dr. FREDERICK RUTHERFOORD HARRIS, of Llangibby Castle; 
near Newport, Mon., a friend and confidential agent of the 
late Cecil Rhodes, forinerly one of Kimberley's representativeg 
in the Cape Parliament, a director of the Cape Electric Tram- 
ways Co., and other companies, who died on September Ist, 


aged 64, has left property of the gross value of £11,949, the 
net personalty being £7,056.—Times. 


——— ͤ ͤ— 


NEW COMPANIES REGISTERED. 


G. J. Thornton, Alder & Co., Ltd. (171,811).—Private 
company. Registered December 3rd. Capital, £2,000 in EI shares. To carry 
on the business of electrical and general engineers and contractors, manu. 
facturers, agents and dealers in all kinds of electrical, mechanical and general 
engineering appliances, builders' and decorators' manufacturers, &c. The first 
directors are: G. W. Alder, 9, Richmond Gardens, Shepherd's Bush, W.12; 
T. D. Clapham, Suffolk House. Worple Road, Epsom. Qualification, £200. 
Secretary: G. W. Alder. Registered office: 53, Victoria Street, S. W. I. 


Airedale Electrical and Manufacturing Co., Ltd. (171,825). 
—Private company. Registered December 3rd. Ca ital, £1,500 in £1 shares. 
To carry on the business of electricians, celtica]. motor, mechanical, tele- 
phone, heating, welding and general engineers, founders, manufacturers of 
electrical apparatus, &c. The permanent directors are: J. E. L. Blythe, Lyttle 
Dean, Derbyshire Lane, Stretford, Lanes., electrical engineer; R. V. Broberg, 
Main Street, Crosshills, Yorks., electrical engineer; L. E. Wood, 14, London 


Road, Grays, Essex, electrical engineer. Registered office: 153, Ryan Street, 
Bowling, Bradford. Yorks. 


Thos. Rigby, Ltd. (171,820).—Private company. Regis- 
tered December 3rd. Capital, £1,000 in £1 shares. To adopt an agreement 
with T. Rigby, and to carry on the business of electrical engineers and con- 
tractors. The first directors are : T. Rigby. Lyndene,” Thorner, near Leeds; 
G. Scholefield, 65, Brudenell Grove, Hyde Park, Leeds; Mrs. A. D. Rigby, 


„ Thorner, near Leeds. Registered office: 134a, Woodhouse Lane, 
eexis. 


Manchester Private Telephone and Electric Lighting Co., 


Ltd. (171,817).—Private company. Registered December 
3rd. Capital, £20,000 in £1 shares. To carry on the business indicated by the 
title. The subscribers (each with one share) are: W. Hilton, 8, Edenhall 
Avenue, Levenshulme, cashier; J. Cliffe, 8, Cecil Street, Greenheys, Man- 
chester, accountant. The subscribers are to appoint the first directors. Quali- 


fication, 1 share. Secretary : W. Hilton. Registered office: 25, Cooper Street, 
Manchester. 


North-Western Anglo-Swedish Electric Welding Co., Ltd. 
(171,795).—Private company. Registered December 2nd. Capital, £50,000 in 
£l shares. To carry on business as indicated by the title, The subscribers 
(each with one share) are: W. J. Robson, Merthyr House, James Street, 
Cardiff, engineer and shipowner; E. H. N. Moxon, 101, Leadenhall Street, 
E.C.3, shipbroker. C. G. Moreland signs as director and manager. Regis- 
tered office: 340, Liver Buildings, Liverpool. 


Medway’s Safety Lift Co., Ltd. (171,903).—Private com- 
pany. Registered December 8th, Capital, £40,000 in £1 shares. To carry 
on the business of manufacturers and builders of lifts, elevators, escalators, 
moving staireases, cranes, hoists, and similar apparatus and accessories, 
whether electrical, hydraulic, manual or otherwise, to acquire the business 
carried on by E. M. Medway and A. S. Medway as“ Medway's Safety Lift 
Co." The first directors are: E. M. Medway, 90, Dalrymple Road, Brockley, 
S.E. (director, Surrey Engineering Co., Ltd.. and H. C. Iverson & Co., Ltd.): 
A. S. Medway, 27, Kilmore Road, Forest Hill, S. E. (director, H. C. Iverson 
& Co., Ltd.); A. G. Mickleburgh, 26, Shorncliffe Road. Folkestone (joint man- 
aging director, Tilling-Stevens Motors, Ltd.): P. H. F. Smith. Westborough, 
London Road, Maidstone (joint managing director, Tilling-Stevens Motors, 
Ltd.): B. T. Rumble, 30, Piccadilly, W. (director, Tilling-Stevens Motors, Ltd., 
and Submersible Motors, I. td.). Secretary: J. Thomas. Registered office: 
Victoria Works, St. Peter Street, Maidstone. 


London Battery and Cable Co., Ltd. (171,816).— Private 
company. Registered December 3rd. Capital, £5,000 in £1 shares. To take 
over the business of electrical and general engineers, makers of accumulators 
and batteries, telephone, telegraph, and electric wires, cables and appliances 
and carbon carried on as the '' London Battery Co." The subscribers (each 
with one share) are: E. W. Clarke, Beechcote, Vicarage Lane, East Ham, 
electrical engineer; J. Noone, 16, Dunkeld Road, Goodmayes, electrical engi- 


neer. E. W. Clarke is the first director and secretary. Registered office : 
Heeketh Road, Forest Gate, E. 7. 


A. Munday, Ltd. (171,846) .—Private company. Registered 
December 6th. Capital, £5.000 in £1 shares. To carry on the business of 
"ectric lighting, heating and gas engineers, dealers in electrical appliances 
nd electrical and gas fittings, &., and to adopt an agreement with A. I. 
Munday. The subscribers (each with one share) are: A l. Munday, Hazelea, 
Welcomes Road, Kenley, electrical engineer: Mrs. J. E. Munday, Hazelea, 
Weloomes Road, Kenley. A. I. Munday is permanent governing director. 
Registered office: 59, Watling Street, E.C, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Rushmores (1919), Ltd.—Particulars of £150,000 autho- 
rised November 25th, 1920; present issue, £111,000; charged on the company’s 
undertaking and property, present and future, including uncalled capital. 


Calcutta Electric Supply Corporation, Ltd.—Particulars of 
£500,000 dehentures authorised Julv 14th, and covered by trust deed dated 
November 17th, 1920, whole amount issued; charged on the company's under. 
taking and property, present and future, including uncalled capital. Trustees: 
Metropolitan Trust Co.. Ltd. 


General Cable Manufacturing Co.. Ltd.—Satisfaction in 
full on December 3rd, 1990, debenture dated November 6th, 1917, securing 
£1,500 notified. Also particulars of £86,000 debentures authorised December 3rd, 
1920, whole amount issued; charged on the company’s undertaking and pro- 
perty, present and future, Including uncalled eapital. m 
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Electric Car and Accessories Co., Ltd.—Debenture dated 
November 21st, 1920, to secure £500, charged on the company's undertaking 
and property, including uncalled capital (if any). Holder: F. C. Macaskie, 
Trinity Street, Leeds. 


Pinkney & Forster, Ltd.—Satisfaction in full on June 7th 
of charge dated March Ist, 1920, securing all moneys due or to become due 
from the company to bankers. 


Chepstow Electric Lighting and Power Co., Ltd.—Parti- 
calars of £3,000 debentures authorised October 29th, 1904, of which £2,000 
‘were issued on November 15th, 1920, charged on the company's undertaking 
and property, present and future, including uncalled capital. 


Engineering Equipment Co. (1919), Ltd.—Satisfaction in 
full on November 30th, 1920, of debentures dated June 3rd, 1919, and March 


17th, 1920, securing £25,000. 

Watford Electric and Manufacturing Co., Ltd. (formerly 
Thomas Kesnor & Co., Ltd.).—Satisfaction in full on October Ist, 1918, of 
mortgage dated December 28th, 1911, securing all moneys due or to become 


due from the company to bankers. (Notified December 3rd, 1920.) 


Cryselco, Ltd.—Satisfaction to the extent of £8,800 ( being 
amount issued) on June 30th, 1920, of debenture stock dated May 20th, 1915, 
securing £10,000. 


Essex Light Railway and Property Co., Ltd.—Memoran- 
dum of deposit on December Ist, 1920, to secure all moneys due or to become 
due from the company to Barclay's Bank, Ltd., charged on 272, Ashburton 
Road, Canning Town, 


Electrical Industries, Ltd.—Debenture dated December 
Ist, 1920, to secure £1,050, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital. Holders: Industrial 
Debenture Corporation, Ltd., 16, King Street, E.C.2. 


Accumulators of Woking, Ltd.—Debenture dated Novem- 
ber 30th, 1920, to secure £12,000 charged on the company's undertaking and 
property, present and future, including uncalled capital. Holders: London 
County, Westminster and Parr's Bank, Ltd. 


Barsi Light Railway Co., Ltd. (44,589c).—Return dated 
October 29th, 1920. Capital, £300,000 in £10 shares; 26,000 shares taken up 
and £260,000 paid. Mortyages and charges, £119,300. Latur Extension deben- 
ture, part of £125,000 issued, £5,700 having been redeemed. 


Fors Accumulator Foreign Patents, Ltd. (108,151).— Re- 
turn dated January llth, 1920 (filed September 8th). Capital, £3,000 in £1 
shares (952 preferred and 2,048 ordinary); 584 preference and 2,048 ordinary 
shares taken up; £132 paid and £2,500 considered as paid. Mortgages and 
charges, £125. 

Electric Supp y Corporation, Ltd. (52,036).—Return dated 
October 28th, 1920. Capital, 250.000 in £5 shares; 42,000 shares taken up 
me 1 paid; £35,000 considered as paid. Mortgages and charges, 


Wardle Engineering Co., Ltd.—Mortgage dated Novem- 
ber 19th, 1920, to secure 000 charged on certain land and buildings in 
Stretford, Lancs. Holders: Mrs. Evelyn Maude and Miss Ellen Mary Wilkin- 
son, Thornfield, Old Trafford, Lancs. 


CITY NOTES. 


The annual meeting was held on Decem- 
ber 10th. The chairman, in moving the 
adoption of the report, said that at the 
annual meeting last year the directors were unable to 
submit any accounts, the reason being that there were 
still many outstanding matters to be settled with the 
Government on munitions contracts, and also on matters 
of taxation with regard to munitions levy and excess 
profits duty. Considerable progress had been made since 
that time, and now all outstanding matters in respect 
of munitions contracts had been definitely settled, and the 
company was just upon the point of making final payment. 
which would close all accounts between the company and the 
Government. With regard to taxation, considerable progress 
had been made. They now submitted the profit and loss 
accounts for the two years to June 30th, 1919, and June 30th, 
1990. The accounts showed that the net profit for the year 
to June 30th, 1919, after providing for all expenses and charg- 
ing interest on debenture stock, notes and loans, and making 
the usual allocation to depreciation reserve and provision for 
taxation, amounted to £15,251; while the profit for the year 
to June 30th, 1920, after making similar provision, was £36,622, 
which was double the profit for the year to June, 1919. 
The year to June 30th, 1920, was the first full year of the 
trial of the policy to produce three definite lines of manufac- 
türes- namely. meters, power transformers, and measuring 
instruments. The results on the whole, considering the difh- 
culties which had had to be overcome, might be regarded as 
satisfactory, and the output, in measure of quantity as well 
as monetary value, showed a very large increase on the figures 
of any previous year, excluding, of course, the munitions 
period. "Turning to the position as shown by the balance 
sheet at June 30th, 1920, the leasehold land and buildings, 
plant and machinery, were valued by Messrs. G. H. Larmuth 
and Sons in April. 1919. The figures in the valuation had 
been adopted as the book value of these assets upon that date. 
and all capital additions since that time have been added 
fhereto. In consequence of the figures brought out by the 
valuation, £50.00) had been transferred from the depreciation 
reserve account to the general reserve account, increasing the 
latter to 472.000. Schemes of reorganisation of the capital 
account had been very carefully considered by the board from 
time to time, and they felt that it was desirable to postpone 
submitting a definite scheme until general monetary conditions 
were more favourable for raising additional capital. In con- 
sequence of this decision, the directors had decided to recom- 
mend that two years’ arrears on the preference shares should 
be paid. With regard to the present year the order book was 
in a satisfactory condition. 


Ferranti, Ltd. 


The report of the directors of the A.E.G. 


Allgemeine of Berlin has been issued in reference to 
Elektrizitats the year ended on June 30th, 1920. It does 
Gesellschaft. not give any clear insight as to the actual 


influx of capital resulting from the various 
financial operations carried out during the 12 months; no 
information is given concerning labour conditions, wages, and 
salaries; the foreign business is only briefly mentioned, and 
the complicated transaction in the Lausitz glass tube (for 
bulbs) industry, although of later date than the end of the 
financial year but of EONS date to the circulation of the 
report, is also ignored. 

Dealing with the capital transuctions, the report recalls 
the issue of 4j per cent. debentures for 100,000,000 marks in 
November, 1919, and the increase of 100,000,000 marks in the 
ordinary share capital in May, 1920, of which 42,000,000 marks 
served for- an interchange of shares in the Felten & Guil. 
leaume Co. for 98,000,000 marks. The balance of 58,000,000 
marks was issued to the banks, and of this amount the sum 
of 25,000,000 marks was taken up in the United States as a 
firm holding under adequate precautionary measures. It 
is further mentioned that the emission of 6 per cent. prefer- 
ence shares for 250,000,000 marks as from September, 1920, 
has been completed. 

Coming to consider the course of business during the year, 
the report states that the orders, of which no figures are given, 
were abundant, and reached undesirable dimensions during 
the period when raw materials were scarce. The problems 
confronting the industry were all the more difficult as the 
fixing of prices was dependent upon raw materials, exchange, 
and the labour market. Sales were quantitatively greater than 
in the preceding year, and the values were very much higher 
according to the changed conditions of currency. The amal- 

amation of the glow-lamp factories of the A.E.G., the Auer 
German Incandescent Gas Light Co.), and Siemens & Halske 
in the form of the Osram Co., seemed to have stood the test. 
During the first half of the year the production of the A.E.G. 
suffered from strikes, the lack of coal, and the scarcity of 
electric power, but in the later months a certain regularity 
and increased disposition to work were manifested. In the 
apparatus factory manufacturing extensions had to be under- 
taken as a consequence of the exceptional activity which 
prevailed, and a brisk turnover also took place in installation 
materials and meters. | 

The report proceeds to state that double shifts had to be 
worked to a large extent in the machine works; sites and 
buildings of the Oberschonweide Engineering Works were 
purchased to meet the requirements in the matter of addi- 
tional room, and a repairing shop was also established at 
Mulheim, Ruhr. The Oberspree cable factory resumed the 
working up of copper on a greater scale. In the case of 
the turbine department, a number of large machines for 
ships was constructed, especially oil engines; and in the 
export trade increasing interest was manifested in special 
types for the delivery or reception of low-pressure steam. 
The report then mentions that a demand developed in direct 
trade with Belgium, England, and France for large machine 
units for industrial power stations, the driving of rolling mills, 
and the complete electrical equipment of industrial works. 
After enumerating various orders received in this direction, 
it is stated that contracts for tramway requirements experi- 
enced a considerable decline owing to the unfavourable work- 
ing of the tramways from a financial point of view, and new 
lines were practically out of consideration. On the other 
hand, business in the electric railway department began to 
develop, particularly in relation to other countries, and a 
large number of electric locomotives for Sweden had been 
partly delivered and were partly on order. The department 
for steam locomotives received orders for new locomotives - 
besides undertaking repairs for the German railways. It is 
further stated that work on the Berlin high-speed railway— 
the A.E.G. Schnellbahn— was suspended as a legal dispute 
had arisen with the City of Berlin. t 

The report further refers to the portfolio holdings, and 
states that new shares were acquired in the National Auto- 
mobile Co., the ordinary shares in the Auguste lignite mine 
near Bitterfeld were absorbed, and the company also par- 
ticipated in the new issue of share capital by the Deutsche 
Werft. of Hamburg. which is designed to be the largest ship- 
building yard on the Continent. In the case of the re- 
organisation of the Zurich Bank for Electrical Undertakings, 
the report merely mentions that provision had been made 
in so far as the reconstruction affected the shares held by 
the A.E.G. The following table shows the financial resulta 
in the past two years, together with the corresponding figures 
for the pre-war year:— 


1913-14 1918-19 1919-90 

Marks Marks Marks 
Share capital 155,000,000 200,000,000 300.000.000 
Gross profits 22,640.000 — 38,306,000 80.295.000 
Depreciation SSO) 1.185.000 3.418.000 
Net profits 18.160 % — 95,990,000 — 44,675,000 
Dividend . 15,500,000 20, 000,000 95,000,000 

- per cent. lu 10 14 


The ordinary share capital participating in the distribution 
for 1919-20 is 200,000,000 marks. although the total amount 
divided represents only a percentage of that paid on a gold 
basis for 1913-14. The sum appropriated for bonuses to officials 
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and workmen, sion funds, and war benevolent funds totals 
16,000,000 marks, and compares with 5,500,000 marks in 
1918-19, and 2,220,000 marks for bonuses and pension funds 
in 1913-14. In addition to the ordinary share capital of 
300,000,000 marks the loans now reach 202,030,000 marks, as 
contrasted with 103,530,000 marks a year ago. The ordinary 
reserve fund remains without change at 74, 560, 000 marks, and 
a special reserve fund is shown for 20,000,000 marks. 


India: Rnbber, Gutta-Percha & Telegraph Works Co., Ltd. 
—The accounts for the year ended September 30th, 1920, show 
that after making provision for doubtful debts and excess 

rofits duty the net profit was £73,299, plus £100,368 brought 
orward. The dividend on the preference shares paid in 
January and July required £12,500, and the interim dividend 
on the ordinary shares paid in July £18,750, leaving a dis- 
ble balance of £142,417. The warrants for the half-yearly 
ividend on the preference shares will be paid on lst prox. 
With regard to the ordinary shares, although the accounts 
show a disposable book balance amply aufficient to pay the 
usual dividend, the directors feel obliged to defer recommend- 
ing the payment of a further dividend owing to the present 
scarcity of cash. This has been brought about by the large 
cash payments they have been compelled to make to the 
Government for excess profits duty and income tax, and also 
by the higher costs of materials and labour which have gone 
io form the present stocks. The directors hope that it may be 
possible later to pay a six months’ dividend to the ordinary 
shareholders out of the balance shown at the end of the year. 
Annual meeting, December 21st. 


Tees Power Station Co.—The directors’ report for the 
year ended October lst states that capital expenditure in 
respect of the power station amounted at that date to 
£842,612. During the year 25,200 additional fully-paid ordi. 
nary shares were allotted to the Newcastle-upon-Tyne Electric 
Supply Co., Ltd. The total paid-up capital is now £269,750. 
The Financier states that after considerable delay, owing to 
the late delivery of material and plant, a section of the power 
station has been completed, and is about to run on commercial 
load. It is anticipated that the remainder of the plant will 
also be brought into operation in January next. The total 
amount received up to the end of the year from the Newcastle 
company representing 6 per cent. on the company's paid-up 
share capital is £15,149, and the directors recommend a 
dividend of 54 per cent. on the shares, carrying forward £306. 


British Mannesmann Tube Co., Ltd.—The report for the 
year ended June 30th, 1920, states that the manufacturing 
profit, including excess profits duty adjustment to June 30th, 
1919, and after deducting works charges and depreciation. 
amounts to £197,064, which, with interest and dividends, 
royalties and rents £6,627, transfer fees £738, and balance 
brought forward £72,769, makes £276,188, less administrative 
expenses (including bank interest) £66,174, leaving £220,013; 
ugainst this has been charged debenture interest £20,064, in- 
come tax (balance), and reserve for corporation tax £37,300, 
and employés! pension fund £3,033, and there has been 
transferred to reserve £10,000. A final dividend is proposed 
of 4 per cent. and a bonus of 1 per cent., making 8 per cent. 
per annum, plus bonus of 1 per cent., less tax, carrying for- 
ward £76,318. 


New Issues.—Zarcelona Traction Debenture Issue.—Accord- 
ing to the financial Press, the proportion to be taken up by the 
underwriters of the recent offer of £1,050,000 8 per cent. 
secured debentures of the Barcelona Traction, Light & Power 
Co. amounts to 90 per cent. 

English Electric Co., Ltd.—Letters of allotment have been 
posted in respect of the recent issue of £1.250,000 8 per cent. 
secured notes. It is understood that the underwriters will. be 
left with about 75 per cent. of the issue. 


West African Telegraph Co., Ltd.—The report for 1919 
states that revenue amounted to £75,041, ordinary expenses 
£23,525, cost of maintenance of cables, payments to staff, and 
other war expenses £37,264, leaving balance, including £90 
brought forward, of £14,343. £4,000 has been transferred to 
reserve, and a dividend at the rate of 4 per cent. has been paid, 
carrying forward £1,039. 


Stock Exchange Notice.—Application has been made to 
the S on to allow the undermentioned to be officially 
quoted :— 

1 Matthey & Co. — 4250, 00% 8 per cent. seven-year 
notes. 


Coventry Chain Co., Ltd. —Six per cent. per annum on 
preference shares for six months ended August 3lst; on ordi- 
nary 7 per cent. per annum, making with interim dividend of 
9 per cent., 10 per cent. for the year, and a bonus of 9j 
per cent., all less tax. 


Anglo-Argentine Tramways Co., Ltd.—The directors have 
declared arrears of dividend for year to June 30th, 1920, of 
5s. 6d. per shure, together with six months’ dividend to 
December 3lst of 28. 9d. per share, less tax. 


Chile Telephone Co., Ltd.—Interim dividend at the rate 
of 6 per cent. per annum, free of tax. 


, Westinghouse Brake & Saxby Sigmal Co., Ltd.—Interim 
dividend of 24 per cent., less tax, on the ordinary shares. 


Power Gas Corporation, Ltd.—Profit for the year ended 
September 30th, 1920, £43,477, plus £10,996 brought forward. 
47,000 is placed to reserve. Dividend of 8 per cent., less tax. 
is recommended. £23,504 is carried forward. 


Cape Towu Consolidated Tramways & Land Co., Ltd. 
According to the Financial Times, the accounts for the year 
1919 show a loss of 4825, which increases the debit balance 
to be carried forward to £13,422. 


Lancashire Dynamo & Motor Co., Ltd.—Interim dividend 
of.9d. per share, free of tax, on the ordinary shares. 


Richardsons, Westgarth & Co., Ltd.—Dividend of 6 per 
cent., less tax, on preference shares on account of arrears. 


Cape Electric Tramways, Ltd.—Dividend of 5 per cent., 


. less tax. 


STOCKS AND SHARES, 


TUESDAY EVENING. 


THE approach of the end of this year is not anticipated with 
the cheerfulness usually associated with the last days of 
December. The Stock Exchange is apprehensive of financial 
trouble developing during the last days of the year, when 
commitments tall due in various markets, mainly those con- 
cerned with commodities and other matters outside the Stock 
Exchange walls, the settlement of which may engage difh- 
culty and possibly a fresh outburst of liquidation. Of course, 
the Stock Exchange theory is that plenty of advance trouble- 
talk frequently means that when the event actually arrives, it 
is discovered to be less terrible than anticipation painted 
it, and in this consideration there rests a source of hope that 
the various settlements which will have to be made in a fort- 
night's time may be negotiated with greater ease than is ex- 
pected. ‘The uncertainty, however, lies like one of the current 
fogs over the inarkets of the Stock Exchange, and has the 
effect of reducing business to very meagre proportions. 

English Electric Notes were left in the hands of the under- 
writers to the extent of 75 per cent. It 18 a sign of the times 
that this result was received with qualified satisfaction, for 
some had been talking about the public tuking less than a 
quarter of the total amount offered. The price opened at 
4—3 discount, and has kept fairly steady at this level. As the 
underwriters received 2 per cent. commission, they can get 
out comparatively cheaply if they choose to do so. Those who 
undertook to accept the stock firm, and underwrote on this 
agreement, were paid 24 per cent. The price of the shares is 
158. 6d. Edisons are 158., and the first preference have gone 
back to 20s. Last year, both classes received 10 per cent. 
dividends. The company's 5 per cent. debenture stock is 94 
lower at 72. 

Something of a shock has been caused.to the market as a 
whole by the announcement that the India-Rubber, Gutta- 
Percha & Telegraph Works' directors feel obliged to defer re- 
commending payment of a further dividend, owing to the pre- 
sent scarcity of cash. The directors say that this position has 
been brought about by the large cash payments they have been 
compelled to make to the Government for Excess Profits Duty 
and Income Tax. and also by the higher costs of raw material 
and labour which have gone to form present stocks. The 
accounta show an ample balance for payment of the usual 
dividend, but owing to the conditions just mentioned, the pro- 
prietors will have to go without. It is not as though the India- 
Rubber Company were one of the mushroom concerns that 
have sprung up 80 freely during the war and after-war period. 
It was established in 1864, and the fact of such a company 
asking its proprietors to forgo their dividend is sharper criti- 
cism to the mind of the business man than columns of 
clamour in the popular papers. 

This announcement from the India-Rubber Company has had 
the effect of causing heaviness in various other companies of 
the same class. Callender's weakened to 13, Siemens are dull 
at a guinea, and the new shares at 10s., with 128. paid. 
Nominal quotations scarcely represent the true state of the 
market, for in some cases it is exceedingly difficult to get even 
the lower price of the two quoted. Electric Construction 
4 per cent. debenture is 2 lower at 51. Metropolitan-Vickers 
preference are flat at 33s. 9d., and the ordinary at 168. 3d. 
The former changed hands the other day as low as 30s. 73d. 

The same cause is debited as being the reason for the dulness 
in Eastern Extensions, Globe Telegraph & Trust ordinary and 
Western shares. The prices have got back to the round £15 
again. Evidently the necessity for raising monev has caused 
these shares to be turned out amongst others of the purely 
investment class that are being realised by those who are 
obliged to find capital at the present time. They have been 
held as first-class investments, but the India-Rubber announce- 
ment comes as a blow to confidence, and sellers have appeared 
in the cable market, which, for a long time past, has been 
about the only firm spot round the House. The flatness is 
accentuated by rumours, which probably contain a certain 
t of truth, as to financial failures in New York and in 
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Falls in electricity supply shares have left Charing Cross 
ordinary 3%, Metropolitan ordinary 2§, and Westminsters 43. 
St. James’s and Pall Mall are still flat at 64. County of London 
preference receded to 8, business being done at 7 15-16. In 
Westminsters, a transaction is recorded at 4 11-16. Cromptons 
fell back to 168. 6d.; General Electrics at 1à have regained 
their decline of last week. 

Foreigners are heavy with the rest. Anglo-Argentine Tram- 
bi 5 per cent. debenture stock is 34 lower at 53, offering a 
yield of 9} per cent. on the money. British Columbia Electric 
Railway issues are 1 to 3 points down. Brazilian Tractions 
and Mexico Tramways first mortgage bonds are both easier 
at 40. Rio Tramways Seconds gave way to 63, and Sao Paulo 
Consolidated debenture stock to 583. Nearly all the securities 
connected with India and the Far East are unfavourably 
affected by the slump in silver and by the exchange compli- 
cations caused thereby. | 

Marconis have lost the benefit which they derived at the 
beginning of the month from the cheerful statements made by 
Mr. Godirey Isaacs upon his return from the United States. 
The price is 3-16 lower at 22, and Marconi Marines have re- 
ceded in sympathy to 25s., Canadian Marconis to 78. 

The feature in the Home Railway list is a drop of 21 in 
Metropolitan Districts, which has carried down the price to 
154. Underground Income Bonds are 2 lower at 64%, the £10 
shares and shilling shares showing losses of 5s. and of 6d. at 
2 and 5s. 6d. respectively. Steam stocks have mostly followed 
the same direction. In the Armament group, Vickers have 
gone a shade below 20s. Amongst rubber shares, the tendency 
is again heavy, with the produce at a farthing above 1s. per lb. 
A critical settlement in the raw produce is in course of nego- 
tiation this week; both the Mincing Lane and Stock Exchange 
buon V E: will breathe a trifle more freely when it 1s 
concluded. 


SHARE LIST OF ELEOTRICAL OOMPANIES. 


Homs ELROTRICOITY COMPANIES. 
Dividend Price 


— Doc. 14. Y 
; 1918. 1919. 1990. Rise or fall. p.o. 

Brompton Ordi se ee ee 8 19 6 = 210 0 0 

Charing Cross O as T 4 7 — i 10 7 4 
do. do. do. 4Pref... 11 4i - 8 8 8 

Chelsea. e$ ` oo ee ee 8 4 — 6 8 0 

City of London p S e 8 10 1 — 8 17 10 

do. do. 6 per oent. Pref... 6 6 EN = 617 2 

Oounty of Londoa .. ʻe 8 7 8 7 — 10 18 4 
do. ae. 6 per cent. Pref, " : 8 - 3 0 18 : 

Kensingtou Ordinary "T = 9 — 

London Electric .. .- .. Nil 23 = 000 
do. do. 6percent.Pref.. 6 6 a - 10 18 3 

H Y percent. Prei... 44 da — 34 IÈ 2 9 
. Ho. é cent. A ia = 

Bi. Jamei’ and Pall Mall oe ee 10 12 ei - 9 19 0 

South London x «„ „„ D 6 = 912 0 

Bouth Metropolitan Pref. .. ee 7 7 16/8 = 812 8 

Westminster Ordinary ee ee 8 10 43 — i 10 10 6 

TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. ee oe 6 6 7 — 7 16 10 
do. Vef. ee oe 88/6 là Y - 9 10 6 

Chile Telephone 8 6 — 8 91 

Cube Sub. Ord. oe ae ee 7 7 7 -— 19 0 0 

Eastern Extension .. ee ee 8 10 15 — i „6 18 4 

Eastern Tel. Ord. .. oe 0 0 8 10 1573 - *6 11 4 

Globe Tel. and T. Ord. .. oe 8 10 15 — 6 18 4 
do. do. Pref. ee ee 6 ot - 2 7 1 2 

Great Northern Tel. ee e 22 22 29 — 10 14 A 

Indo-European 85 ee e 18 10 £0 — 8 6 8 

Marcon! ee ae ee ee 95 25 H — Yt 10 10 6 

Oriental Telephone Ord. .. ee 10 12 — *4 18 4 

United R. Plate Tel. eo ee 8 8 6 — 9 18 4 

West Indla and Panama «„ 13 Nil + — Nil 

Western Telegraph . T e. B 10 15 — è 618 4 

Home Rams. 

Central London Ord. Assented .. 4 4 433 — 9 40 

Metropolitan .. m ss ee 1 1} x0 — 6 5 0 

Underground ElectricOrdinary . Nil Nil 9 - d Nil 

do. do. "A" „Nil Nil b. - 6d. Nil 
do. do. Income .. 5 4 643 —2 — 
e Forzion Trams, 4&0. 

Anglo-Arg. Trams, First Pref. .. Nil 53 8 — 9 8 4 
do. do. mund Pret. . Nil Ni Bb — Nil 
ao, i do. 5 % Deb. [2j 5 5 68 —33 9 8 8 

British Columbia Elec. Rly. Pfce. 5 5 - 812 4 

do. do. Praterrea 2 6 55 —1 6 
, do. do. Deferred N 8 5 8 *6 10 10 
do. do. Deb. e. ih e -— 7 10 5 
Mexico Trams 5 percent. Bonds.. N Nil 40 —9 Nil 
l o. 6 percent. Bonds. Nil Nil B14 — Nil 

Mexican Light Common .. . Ni Nil 16 — Nil 
m O. Pref. ee ee Nil Nil 954 - 1 Nil 
do. lst Bonds .. ee Nil Nil (64 — Nil 

MANUFACTURING COMPANIES. 

Baboock & Wilcox ..  .. 15 15 ik — à 712 

British Aluminium Ord. m ee 10 10 18/ — 11 10 2 

British Insulated Ord. .. „„ 13 15 1 = 9 48 

Callenders ee oe ee ee 25 15 i a à 1018 2 

oe Pref. ee eo ee 64 43 18/9 me 6 18 8 

Castner- Kellner ‘à T ee 2) 17 8 — 518 4 

Crompton Ord. „ „„ 10 10 16/6 - ]/- 12 9 6 

Edison-Bwan "m — oe 10 10 15 / 18 6 8 
do. do. B por cent. Deb. .. 5 b 72 — 24 619 0 

Electrio Construction ee ee 10 10 16/6 om 11 8 6 

Gen. Eleo. Pref. ee ee ee 64 6 - — 7 4 65 
do. Ord. ee oe ee 10 10 if + t. '8 0 0 

Henley m *. ee ee ee 26 16 ] — b 48 

do. 4) Pref . ee ee ee 44 44 83 CTS 7 4 0 

India-Rubber ‘oe oe ee 10 10 1 — hA *8 8 0 

Met.-Vickers Pref. .. ee oe — 8 11. — à 99 4 

Sicmens Ord. . es, oe ee 10 10 174 x Ye 9 8 2 

Telegraph Con. e oe oe 20 20 21 -— . +5 14 8 


* Dividends paid free of Income Tax, 


MARKET QUOTATIONS. : 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other ciroumstances. 


Tuesday, December 14th. 


CHEMICALS, ac. ten es 
a Acid, Oxalic ... . .. per lb. 1110 T" 
a Ammoniac Bal eee oon ove per ton a 10 ' een 
a Ammonia, Muriate (large crystal) " 293 | Mis 
a Bisulphide of Carbon Los ase i5 P So 
a Borax eee eee eee see ote LIT A21 eee 
a Co per Bul] hate eee eee ooa 99 243 eve 
a DL orate . eae eee per Ib. ' M- eee 
a Perchlorate E . 
a Shellac. t ooo eee eee eee per Ne rt £3 des. 2: 
a a & 0 Magnesia ove aoe per eve 
a Sulphur, Sublimed Flowers  .. n £24 uds 
a 97 Lump eee [Il rl 93 $ £20 eee 
a Soda, ME eee eee ETT per Di he eso 
a , eee eee eee per ese 
a Sodium Bichromate, casks | .. Per Ib. . w 
METALS, &c. 
Babbitt’s Metal is .  .. per ton 495 to 4800 i 
4 Brass (rolled metal 2” to 12” basis) per lb. 1512 
e » ubes (solíd drawn)... ITI » 1A to 1,4} 
e LT ? basis eee eee [IJ 99 1/23 7 
e Copper Tubes (solid drawn) " 1 ME 
c j t selected) per ton 4 £38 inc. 
e , Sheet m eve ace eee 99 4190 £8 inc, 
c 99 Rod eee FI] eee oce | $1 199 £8 inc. 
d t (Blectrolytic) Bars soe 9,9 A91 £2 ino, 5 
d [1] 99 Sheets E 98 . 148 eos 
4 55 „ Wire Rods. 5 £107 41 ino. 
d 56 97 H. O. Wire oe per 1b. 1/14 id. inc. 
f te Rod FTT aoe eee ace 99 8/6 eee 
f [T] Sheet e eee eee oe 8J- ove 
R German Silver Wire ace coe 98 8/- eee 
L Gutte-percha, fine * oe ove 97 14J- to 16/- ecc 
h India-rubber, Para fine. ” 1/3 
i Iron Pig (Cleveland Warrants) ... per ton Nom. 
D Wire galv. No. 8, P.O. qual. » eee 
g r] English ee ` ove ose LL £925 £8 dec. T 
g Mercury. ess ese Petr bot. 214 25/90 B0J- dec. 
e Mioa (in original cases) mall ., per lb. 6d. to 4/6 sis 
€ n m n ee ee T 13/6 b 257 4 — 
€ 5 99 » M " & up 
p Phosphor Bronze, plain castings " 1/6 to 1/11 
p " «, rolled bars and rods " 2/5 to 3/8 
p 3 » rolled strip & shee » 2/5 to 2/9 
d Siliclum Bronse Wire soo DII per Ib. 1/11 [I1 
r 1 Magnet, in bars . ee 90 178 ` a.. : 
n Tin, Block (English L. ver ton Enis to £214 | £610 £7 inc. 
R Wire, Nos. 1 to 18 „ Per lb. 4/9 p" Ran 
p White Anti-friction Metals... Per ton 478100490 | i. 
Quotations supplied by— . 
@ a. Boor & Oo. " James & . 
e Thos. Bolton & Sons, Ltd. 4 award Till & Qo. 
Smith . i Bolling & Lowe. 


c F. Wiggins & Sons. | Richard Johnson & Nephew, Ltd 
f Indis-Hubber, Gutta-Percha and n P. Ormiston & Sons. l 
Telegraph Works Oo., Lid, p ———— 

. r W. F. Dennis & Oo, 


Trade with India.—In the course of an article in- the 
B. O. T. Journal dealing with trade between the United King- 
dom and India, Mr. T. M. Ainscough, O.B.E., H.M. Senior 
Trade Commissioner in India and Ceylon, gives a number of 
useful notes on the present state of affairs. He says that 
owing to labour dissatisfaction, for which neither employers 
nor the employed are wholly to blame, the prices of British 
goods are steadily rising, enabling American, Belgian and 
even German goods to find an easy market. The longer this 
continues, the greater will be these inroads in our trade 
throughout the world and the greater will be the efforts re- 
quired to dislodge our rivals. India is passing through a very 
difficult period of financial stringency and .trade depression. 
India emerged from the war in a more prosperous condition 
than ever, and the increased cost of living was largely offset 
by the enhanced prices obtained for produce. This boom 
reached its height in 1919, but the early months of the present 
year witnessed a decided set-back, and the last few months 
have been almost entirely dominated by the fluctuations of 
exchange. Large amounts of Indian capital were forthcoming 
last year for industrial adventures of all kinds, and the prices 
of shares rose to absurdly high levels. The inevitable reaction 
has taken place, and very many operators find that they are 
financially crippled. ^ Credit is severely restricted, and the 
banks in India are forced to curtail their advances until there 
is a freer liquidation of goods. Throughout the whole of the 
East, from Bombay to Yokohama, there is at present a very 
serious state of congestion of trade and great financial strin- 
gency. In the meantime the greatest care should be exer- 
cised by exporters in this country not to add to the present 
difficulties by shipping goods which they are not sure of dis- 
posing of and to modify financial commitments until the posi- 
tion Improves. Regarding the financial status of importers, 
Mr. Ainscough says that India is one of the most dangerous 
countries in the world to frade with unless a firm has either 
good agents in the country or maintains its own travelling 
representatives. Greatest caution in dealing with smal Indian 
companies is urged upon British exporters. . : 
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EXTRA-HIGH-TENSION DISTRIBUTION BY UNDERGROUND CABLE. 


By REGINALD o. 


KAPP, 


B.Sc., A. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


ELECTRIC Ir is to be had at a lower cost at the power house 
busbars in a super-station than in a smaller power house. 
On the other hand, the cost of the extra-high-tension distribu- 
tion system increuses steadily as more power is concentrated 
in a single power house. Therefore, there is a limiting size of 
power house for any neighbourhood for which the cost per 
unit to the consumer will be a minimum. It is quite likely 
that, in many cases, this most economical size will be exceeded 
by the super-power houses of the future, as other questions. 
such as a plentiful supply of water for condensing purposes, 
coaling facilities, &c., are more likely to dictate the size of 
power house than the question of minimum cost. The result 
of this is that the capital charges on the r.H.T. distribution 
system of a super-power scheme will be comparable with 
the coal bill, and may even exceed it. 
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(a) One power house in centre of luat 
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(a) One power house in centre of load 
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(ő) One power house at one end of wad 
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Fic. 1.—WHBEN LOAD IS 
- EVENLY DISTRIBUTED. 


FId. 2.—WHEN LOAD DIMINISHES 
EVENLY FROM MIDDLE TO END 
OF SUPPLY AREA. 


COST OF E. H. T. DISTRIBUTION WITH DIFFERENT POSITIONS 
OF POWER HOUSE. 


Whereas in the past by far the greatest amount of thought 
Was given to the problem of making the most economical use 
of coal, we may in the near future expect a greater reduction 
in the cost of electricity to come from methods for cheapening 
the distribution system than from increases in generating 
efficiency. 
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fore, the remarks in this paper are only partly applicable to 
overhead transmission problems. 

Choice of Position.—For a given voltage-drop the cheapest 
cable lay-out occurs when the power house is ut the centre 
of gravity of the load. But the cheapest cable lay-out is not 
necessarily at the centre of gravity of the load when heating 
of cables determines their size. "There is little or no gain in 
supplying a town from.two power houses. 

Figs. 1 to 5 show graphicallv the relative costs of the dis- 
tribution system with various positions of the power house 
for the special case of an area of which the width 1s small 
compared with the length. The ordinates of the curves re- 
present the total power flowing across a section of the town, 
and the total shaded areas represent approximately the total 
cost of cable. 'The thin line on each diagram represents the 
density of demand across a section of the town. If the area in 
fig. 1 (a) is taken as unity, the areas of the remaining figures 
are as follows :— 


Diagram l (a) 
Shaded area 1 


The choice of the number and position of power houses will 
rarely be much affected by considerations of the cost of dis- 
tribution. The supply of coal and condensing water will 
generally be the determining factors. But, if the power house 
is far enough away, it pavs to have a transformer house within 
the boundaries of the town which is supplied at a high voltage, 
say, 30,000 volts, from which the power for the town is stepped 
down to, say, 6,600 volts. A question of interest then is to 
determine the most suitable position for the transformer house. 
Fig. 3 shows the expenditure on cable theoretically required 
when the load is evenly distributed over the town. 

The limits of the supply area are A and B, and the trans- 
former house is situated at c. The length of the town is J. 
which is divided in the ratio p/q by the transformer house; 
a represents the cost per vard of 6,600-volt cable, and b the 
cost per yard of 30,000-volt cable needed to supply the whole 
of the town load. The whole of the horizontally and vertically 
shaded areas between A and B represent the total cost of cable 
within the limits of the town. 

This area is ap?/2l--a(l — p)? / I bp, a/b is the ratio of the 
cost per yard per kilovolt-ampere of 6,600-volt to 30,000-volt 
cable. If we make this ratio=c we find that for minimum 
cost of distribution system p/l- (c—1)2c. 1 

Fig. 4 shows a similar diagram for a town in which the 
density of demand is a maxünuim at the centre and becomes 
gradually and evenly reduced to zero at the outskirts. The 
saving in cost of cable is theoretically a maximum when 

pl! = 34 [Ce Da] 

The ratio b/a is about 3 if allowance is made for stand-by 
cable in both cases. and the greater amount of switchgear 
required on a 6,600-volt network is taken into account. From 
this it follows that p should theoretically be equal to $ An 
if the load is evenly distributed throughout the town as in 
fig. 3, and 0.4 AB M the load diminishes evenly from the 
centre to the fringes of the town as in fig. 4. Various prac- 
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tical factors make these theoretical figures only approximately 
correct. 


Tt would be better to place the transformer houses 


6600 Volt cable 


50000 volt cable 


Fig. 4.—CosT oF E.H.T. DISTRIBUTION Fig. O. ECONOMICAL Position 
WITH TRANSFORMER HOUSE, AND LOAD OF TRANSFORMER HOUSE ON A 
DIMINISHING EVENLY FROM MIDDLE TO END MIXED-VOLTAGE SYSTEM, WITH 


Fic. 3.—CosT or r.H.T. DISTRIBUTION 
WITH TRANSFORMER HOUSE AT 
Point € AND LOAD EvENLY DISTRIBUTED. 


OF SUPPLY AREA. 


The object of this paper is to state some of the problems 
which it appears worth while to discuss in this connection. 

The principal point on which k. H. T. distribution differs from 
low-tension distribution is that, in the former case the limit 
to the capacity of the cables is almost always set by heating, 
whereas in the latter case it is more usually set by voltage-drop. 
Where overhead transmission is used, higher voltages than for 
cables can be safely adopted, and therefore large quantities 
of power can often be sent more cheaply in bulk over a long 
distance. On the other hand, overhead line work is not as 
cheap as cables when small quantities of power have to be 
distributed to isolated points of a complicated network. There- 


Loab EVENLY DISTRIBUTED. 


nearer the fringe of the town than in the positions given by 
the above theoretical figures. 

If the power house itself is on the fringe of the town, and 
the town is a large one, it may be economical to supply the 
distant parts at 30.000 volts. The question having been 
determined, how great an area is to be supplied through the 
transformer house at the opposite side of the town to the 
power house, the best position of the transformer house within 
this area is found by the above formula to be about one-third 
of the distance across the area. Fig. 5 illustrates the eost 
of cable for such a scheme. 

In this case the voltage at the transformer house must 


Cost per kVA 
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be so arranged that the point X in fig. 6 shall be the 

of lowest potential on the system. The simplest way of fixing 
the transformer house voltage and, therefore, the position of 
the point X, is by means of transformer tappings. The usual 
transformer tappings of 24 and 5 per cent. up and down give 
too coarse a regulation for a mixed voltage system. To get 
a good range of voltage in small steps with the least possible 
number of tappings, the author has adopted a scheme with 
tappings at different points on the step-up and step-down 
transformers. If, for instance, the step- in transformers have 
14 per cent. tappings up and down, and the step-down trans- 
formers 24 and 5 per cent. up and down, the following per- 
centage voltage variations up and down from the normal 
are possible :— 


0, 1, 14, 91, 3}, 4, 5, and 64 per cent. 


That gives us 15 possible ratios.  - 

In the case of E.H.T. cables, heating and not voltage-drop 
is always the determining factor. For this reason the most 
economical site for the power house is not at*the centre of 
gravity of the load. This fact is worth emphasising. The 
most economical site for the power house is roughly such that 
the sum of the product of each load into its distance shall 
be a minimum. For the centre of gravity the sum of the 
product of each load into the square of its distance would 
be a minimum. 

The author has not succeeded in finding an analytical method 
of determining the most economical position of a power house 
except for the special case of a long, narrow area dealt with 
already. An ingenious way of solving the problem has, how- 
ever, been suggested by Mr. C. G. Carrothers. Imagine a 
map of the supply area to be pasted on a horizontal board 
and a hole drilled through the board wherever an important 
load is shown. Bring a string up through each hole and tie 
all the strings together in a single knot, or fasten them all 
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Fic. 6.—CosT OF E. H. 7. 
TRANSMISSION IN BULK. 


to one small ring. To the loose end of each string attach a 
weight proportional to the cost per yard of cable for supplying 
the load at the point of the map through which its string 
passes. On the map one will now see à number of strings 
Meeting at one point, their other ends passing through holes 
to the weights beneath. The potential energy of the system 
of strings visible on the map is the sum of the product of the 
tension in each string into the distance between the knot 
and the hole in the board. ‘The system will automatically 
adjust itself so that its potential energy becomes a minimum. 
That is to say, the knot will take up that position on the map 
Pa represents the most economical site for the power 
ouse. 

If the site of the power house is fixed, and the problem is 
to determine the most economical position of a step-down 
transformer house, the same method can be used. A hole 
must be made through the map where the power house is 
shown, and the weight on the string through this hole must 
be proportional to the cost per vard of supplying the trans- 
former house from the power house at 30,000 volts The 
knot will then take up the most economical position for the 
transformer house. 

Voltage.—The cost of cable per kilovolt-ampere transmitted 
is less the higher the voltage, and so it would pay in most 
svstems to have the voltage as high as convenient. If in- 
crease in the voltage involves the use of transformers, their 
cost and that of their switehgear must be charged to the 
E.H.T. distribution, and this makes the cost per kilovolt- 
ampere greater than that for a lower voltage. unless the 
transmission distance is great enough to make the saving in 
cable pay for the cost in transformers and switchgear. There- 
fore, the highest safe voltage for a given set of conditions is 
the right one to select, and circuinstances may call for the 
selection of the highest voltage at which (a) one can sell 
power; (b) one can generate power; (c) one can transmit 
power. Other voltages cannot be justified. 

The author has assumed these to be 6,600, 11,000, and 30,000 
volts respectively. Fig. 6 shows the cost of transmission. The 
actual cost of distribution is higher than that given by the 
curves. 
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Fia. 7.—TEMPERATURE CHART OF CABLES ON SEPTEMBER 257TH, 1919. 


The author would be inclined to adopt a 30,000-volt trans- 
mission with a 6, 600-volt delivery for distances somewhat lese 
than that given by the point of intersection of the curves 
shown. 

Cable Lay-out.—The problem of designing cable lay-out 
schemes depends so much on individual cases that generalisa- 
tions do not apply to it. However, a few guiding principles 
can be stated. 

1. The system should be so arranged that failure of any 
one feeder does not cause any other feeder to become over- 
loaded. 

3. Unless some device such as that suggested in the follow- 
ing section is adopted, link feeders will only carry a small 
amount of power compared with their load capacity, as the 
difference in potential between the ends of a link feeder is 
not great. Therefore, their usefulness as stand-by cables is 
frequently illusory. 

3. Link feeders must not short-circuit any current-limiting 
reactances that may be installed between busbar sections at 
the power house. 

4. If a consumer is situated between the power house and 
a sub-station, and is supplied by a cable from the latter, the 
cost of cable for supplying him is about twice the cost of 
cable between the sub-station and the consumer, as the power 
has to make a double journey. Unless the existing cables to 
the sub-stations are likely to suffice for both loads in future, 
it may be more economical to lay a new cable from the 
power house direct to the new consumer, even though that 
involves a greater immediate outluy. 

5. If power is tapped off a feeder, the possible future load 
that mav safely be taken off the end of the cable is reduced 
by the power tapped off nearer the power house. Unless the 
cross-section is reduced bevond the tapping point, feeders 
should only be tapped after the probable future growth of the 
load has been duly considered. 


quivalent continuous load to give same 


6. On a ring main the cross-section of copper should. be 
reduced on the feeders furthest from the power house. 


T. When the power has parallel paths through feeders of, 


unequal cross-section of copper it will divide so as to give 
the same current density in each feeder. Advantage cannot, 
therefore, be taken of the circumstance that the feeder of 
smaller cross-section may safely be worked at a higher current 
density than the other. 

8. The curves of cost per kilovolt-ampere per mile of 6,600. 
volt cable show that there is little to be gained by increasing 
the cross-section above 0.075 sq. in. 

Equalising the Load.—Full use can hardly ever be made of 
all the cables leaving the power house. The total load capacity 
is limited by the load on that cable which will be most 
heavily loaded when any of the other cables are out of service. 

Link feeders are used to equalise the load between radial 
feeders as far as possible, but, under purely ohmic conditions 
of pressure drop on the system, these link feeders do their 
work very imperfectly. 

It appears that boosting transformers or induction regula- 
tors on the link feeders would most cheaply and efticiently 
increase the available network capacity, with a considerable 
saving in capital cost. For an actual case worked out by 
the author on an existing undertaking, the load capacity of 
the distribution system could be increased by an extra cable 
at a cost of £10.6 per kilovolt-ampere, or by induction re- 
gulators at a cost of £4.2 per kilovolt-ampere. 

Load Capacity of Cables.—It is not so easy to say when a 
cable under working conditions 1s loaded up to the safe limit 
us might at first sight appear. The mains engineer knows 
what continuous load his cables can stand. The question that 
interests hnu is whether the actual varying load is producing 
at any tine during the day a dangerously high. temperature 
in his cables. The problem may be formulated thus: What 
is the continuous load equivalent to a given varying. load? 

One must take account of the progressive heating effect of 
the varying load during 24 hours or more. Fortunately, this is 
not such a laborious operation as one might think. Let fig 
7 be a temperature chart of the cable during 24 hours’ heating 
under a varying load. The abscisse represent time, and the 
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ordinates temperature. The temperature scale is not actually 
shown. The smooth logarithmic curve on the same diagram 
is a heating curve corresponding to that steady load which, 
if appued long enough, would give the same maximum tem- 
perature as the actual varying load. The temperature chart 
is drawn on the assumption that the load remains constant 
during the period of one hour. Each part of the temperature 
chart is, therefore, a small portion of a heating or cooling 
curve, similar to the smooth logarithmic curve. 
heating curve is continued with dotted lines to show how it 
forms a:portion of such a logarithmic curve. This shows 
how the cable temperature would have varied with time if 
the load had been the same throughout the period as it was 
between 2 p.m. and 3 p.m. It would then have reached a 
final temperature, given by its asymptote which is the dotted 
horizontal line. 

.When the load is such that it would maintain the cable at 
& constant temperature lower than the temperature of the 
cable at the time when the load is applied, the cable will 
cool. The cooling curve is of the same shape as the heating 
curve, but it approaches the asymptote from above. "The 
horizontal scale depends on a constant which can be defined 
as the time taken by the cable to reach 63 per cent. of its 
final temperature, and is called the time constant." This 
constant has different values for different cables, and also 
depends on how the cable is laid. 

The method involves little calculation. The whole tempera- 
ture chart is traced by the manipulation of a piece of tracing 
paper. The most complicated part is the determination of 
the average load figures and their squares. The remaining 
work of tracing the charts for various time-constants could 
be done by an intelligent switchboard attendant, and each 
chart would take about 10 minutes. Fig. 7 shows a tem- 
perature chart constructed in this way. The greater the 
time-constant of the cable, the smaller is the equivalent con- 
tinuous load. The average value of the load for the day in 
iB was 5,830 Kw., and the root mean square is 3,090 kw. 

ence the load factor was 50 per cent. 

In the case of transformers, the final temperature is not 
proportional to the square of the load. It is proportional to 
the losses, which are made up of a copper loss that is pro- 
portional to the square of the load, and an iron loss that is 
independent of the load. The equivalent continuous load 
for transformers is less than that for cables. Therefore, where 
an E.H.T. feeder and its step-up and step-down transformers 
are controlled as one unit, their continuous load capacity 
should not be the same. If the same safety of working is 
required both for the cables and for the transformers, the 
former must be rated higher than the latter. The heat capacity 
of an overhead line 1s so low that the equivalent continuous 
load is very near the maximum peak load. Transformers 
working on overhead transmission might, therefore, safely 
be rated very much lower than the capacity of the line. 

The 1 state of our knowledge about time- constants is 
too slight to enable us safely to make full use of the method of 
determining temperature rise described above. Since, how- 
ever, a scientific consideration of the actual load conditions 
may result in a saving of 15 to 25 per cent. of the cost of the 
distribution system, money spent on research in this connec- 
tion would be well invested. The capital charges on this 
saving might represent a charge per unit many times the 
saving in the cost per unit due to the use of economisers. 

Tariffs.—Tariffs designed to obtain the best use from the 
E.H.T. distribution system will be of greater importance on 
super-power schemes than they have been in the past. Dis- 
criminating tariffs are only justified if they ultimately result 
in cheapening the cost of energy to the average consumer. 
If they do not have this effect, a flat rate is preferable. 

For a moderately large system a fair average figure for the 
cost of generators, transformers, and distribution system may 
be taken to be £15 per kilovolt-ampere of maximum load. 
At a power factor of 0.8 this becomes £18.75 per kilowatt. An 
improvement of the power factor from 0.8 to unity would 
represent a capital saving of £3.75 per kilowatt of maximum 
demand. The average cost of apparatus or machinery for 
improving the power factor would come to very much less 
than this, and so power-factor improvement would very de- 
cidedly be an economic proposition on such a system. Load- 
factor improvement often costs nothing at all. It merely 
entails a little care in starting up heavy machinery. 

If the distribution system is to have the full benefit of power. 
factor improvement, the apparatus or machinery must be 
installed on the consumer's premises. The cheapest method 
is generally that by which phase advancers are installed on 
each individual large. motor. The drawbacks of divided re- 
sponsibility and difficnity of supervision make it impracticable 
for the supply authority to install these, so a tariff discriminat- 
ing enough to make it worth the consumer's while to improve 
both his load and his power factor best meets the case. [n 
the author's opinion the tariff of a large supply undertaking 
ought invariably to discriminate between a good and a bad 
power factor. For small undertakings a discriminating tariff 
is rarely worth while. Wherever the nature of an industrial 


load is such that the consumer can improve his load factor. 


the tariff should also be based on maximum demand, that is, 
should discriminate between good and bad load factors. 

The time has come when electricity supply undertakings 
should have publicity departments run by a well.paid staff. 
These departments should supply readable literature and 


One such. 


personal help and advice. Among other things, it would 
be the duty of such a department to advise consumers how 
to keep down excessive peaks by adjusting the times of 
working of heavy machinery, and by exercising care in start- 


` ing it up. It would also advise them on the best methods 


of improving the power factor in each particular case. It is 
to the interest of the consumer, the supply undertaking, dnd 
the industries of the country generally that electricity should 
be used to the best advantage, and the supply engineer is 
the man in the best position to help towards this end. The 
cost of giving free advice to power consumers and generally 
keeping them informed of the possibilities of reducing their 
electricity bills would be a small item in the budget of a 
large supply undertaking, and would ultimately result, not 
in a reduced, but an increased revenue. 
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THE NATIONAL PHYSICAL LABORATORY. 


ON Wednesday evening, the 8th inst., the optics, thermo- 
metry, heat, and radiology divisions of the Physics Department 
of the National Physical Laboratory at Teddington were, by 
the kind permission of the director, Sir Joseph Petavel, open 
for the inspection of a number of interesting exhibits of ap- 
paratus. Doubtless the perversity of the weather may be 
credited with the responsibility for the paucity of the number 
of visitors. Nevertheless those of Sir Joseph’s guests who 
availed themselves of the opportunity afforded for witnessing 
the various demonstrations that had been arranged, considered 
themselves well repaid. Those who have been privileged to 
take part in the annual visit of inspection to the Laboratory 
will find these pleasant evening (or in the summer time after- 
noon) gatherings a welcome means of prolonging the all too 
brief time that is afforded for the public inspection of the 
wonderful collection of plant and apparatus that is housed in 
Bushy House and its surrounding buildings. Moreover, public 
knowledge of the raison d’étre and importance of the 
tory and its fascinating work is none too extensive, and any 
innovation that is calculated to stimulate interest in its 
activities should be encouraged. 

On the occasion of our visit last week the first department 
inspected was the Heat Division where visitors were initiated 
into the method of calibrating an optical pyrometer at the 
melting points of gold and palladium. The pyrometer is 
sighted into a black body furnace, consisting of a long re- 
fractory tube with a resister winding of platinum foil. This 
tube is surrounded by a coaxial tube also wound with platinum 
foil, the whole being fixed in a well lagged case. By raising 
the outer tube to a temperature of 1,300 deg. C. it is found 
possible to reach a temperature of 1,550 deg. C. within the 
inner tube, which is within 200 deg. of the melting point of 
platinum. In the centre of the inner tube a small plug is 
fixed, which has the junction of a thermocouple exposed on it, 
and also a short length of gold or palladium wire. The ends 
of the latter are connected to a millivoltmeter by two platinum 
wires. A small F.M.F. is applied and the rupture of the 
circuit on the melting of the gold or palladium is indicated 
by a movement of the pointer. A reading of the thermocouple 
is taken at the melting point, and this enables the furnace 
to be kept steady while a series of observations is made with 
the optical pyrometer. 

The next piece of apparatus examined was that used for 
investigating the convection currents in granular materials, 
and the effect of horizontal baffles thereon. It consists of a 
vertical surface built up of a number of plates. Each plate 
contains a flat heating coil, the energy dissipation of which 
can be measured, and on either side of the hot plate two 
cold plates are fixed and the interspace packed with granulated 
cork. Coefficients for the heat transmission are obtained for 
each element of the surface, and the marked influence of the 
convection current set up demonstrated. Horizontal baffles of 
cardboard have the effect of diminishing the values of the 
coefficient for the bottom portion of the wall, and increasing 
it for the upper part. Typical curves were exhibited. 

With the apparatus used for determining the heat loss by 
convection from a vertical cylinder of known height, measure- 
ments are made of the electrical energy which has to be 
supplied to maintain the surface temperature of the cylinder 
at constant value. The temperature is determined by thermo- 
couples, and corrections are made for radiation and for con- 
duction along supports, &c. The combined anemometer and 
thermometer employed to determine the velocity and tem- 
perature distribution of the air stream near a hot vertical 
plate consists essenffally of a fine platinum wire in one arm 
of a Wheatstone bridge which, with a small current in the 
bridge, acts as & resistance thermometer; and with a large 
current as a hot-wire anemometer. In the vertical hot-air 
channel, for use in calibrating the anemometer, air is drawn 
by a fan through an electric heater into a wide vertical channel, 
provided with a honeycomb grid and layers of wire gauze at 
the entrance, to break up eddies and ensure vertical flow. 
The anemometer wire is placed in the large channel and the 
air velocity is deduced from Pitot-tube readings of the swifter 
flow in & subsequent Venturi neck. 

In the potentiometer room was exhibited a duplex reversal 
key designed for reversing in one movement the battery and 
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thermoelement connections to a potentiometer. To the bottom 
of the key four amalgamated copper cups are fixed, and to 
the ebonite cover four plungers; midway between the cups 
and plungers is a moving platform carrving four cups with 
plunger prolongations. Movement of the handle in one direc- 
tien brings the bottom of the movable cups up against the 
fixed plungers, whilst the reverse motion causes the plunger 
prolongations of the movable cups to come into contact with 
the bottom cups. A spring 1s so arranged as to keep the 
surface pressed together in both positions of the contacts. 

A simple form of apparatus for determining coefficients 
of expansion at high temperatures is based on the measure- 
ment of the differentia] expansion of fused silica and the 
specimens under test, and the expansion is measured by means 
of a dial indicator commonly used in engineering work. This 
form of measuring apparatus has an advantage over micro- 
meters which are liable to force out the bottom of the tube if 
accidentally left screwed down when the temperature is raised. 
An alternative method of measuring expansion coeflicients 
was also shown in addition to the method of standardising 
an optical pyrometer by use of a tungsten are, and 
various types of apparatus for measuring the humidity of the 
air in cold stores. Two novel instruments were shown for the 
latter purpose. The first type is based on the evolution of 
heat in dry cotton when brought into a moist atmosphere. 
Two similar coils of nickel wire are wound on a frame, and 
are both cotton-covered, but one is shellac-varnished to render 
it impervious to moisture. The coils form two arms of a 
Wheetstone bridge, which is balanced, and when the frame 
is brought from a dry to a moist atmosphere heat is evolved 
in the uncovered cotton, which causes a rise in temperature 
of the nickel wire, and throws the bridge out of balance. "Ihe 
deflection of the galvanometer gives a measure of the 
humidity. The second type of instrument is based on the 
change of the refractive index of a glycerine film according 
to the amount of moisture absorbed from the air. A cigarette 
paper dipped in glycerine is placed on the prism of an Abbe 
refractometer. and when the glycerine has attained equili- 
brium with the air. the humidity can be deduced from the 
refractive index. Modified forms of the dew-point, wet- and 


dry-bulb hygrometers, and an absorption hygrometer were 
also on view, while in the basement the refrigerating plant 
and cold storage room were examined, and thermal conductivity 
tests of good insulators were watched with much interest. 

In the Thermometry Division considerable pains were taken 
to explain to visitors the various methods of testing meteoro- 
logical types of thermometers as carried out in water com- 
parison baths, and also of clinical and precision thermometers. 
For comparing the latter type of instruments sent to be tested 
with the Laboratory standards baths employing water, oil, 
or fused salts are mude use of. : 

In the Radiology Division an oscillograph used for the 
examination of the potential wave form of induction coils 
was shown in operation. Other apparatus exhibited in this 
section consisted of that used for the determination of the 
intensity of N-rays; for testing radium by the Rutherford 
direct and Rutherford and Chadwick balance methods; and 
for testing the definition of X-ray tubes. An X-ray spectro- 
meter and a display of radiographs were other interesting 
exhibits, while the screen demonstration of the X-ray examina- 
tion of materials afforded the ladies amusement by revealing 
the contents of their hand-bags. 

The last department to be visited was the Optics Division ; 
in this building, owing to alterations in progress, the middle 
floor was not open, but in the sextant room the collimator 
benches for testing the scale errors of sextants were examined 
as were also the spectacle-lens testing bench, and the photo- 
meter bench for determining the loss of light in optical in- 
struments, &e. A simple arrangement for measuring the 
reflecting power of polished surfaces was shown, and on the 
top floor was seen interference apparatus for investigating 
the defects of optical parts such as prisms, lenses, plane 
parallel plates, &c.: photographic shutter testing; apparatus 
used in some of the work in progress on the sensitivity and 
personal equation error of various types of optical setting ; auto- 
collinating apparatus for testing telescope objectives; apparatus 
for measuring coefficients of linear expansion of optical glass 
up to.about 550 deg. C.: test for defective polishing or silvering 
in mirrors, and polarisation apparatus for the detection of 
strain in glass. 


NEW ZEALAND: A PROMISING MARKET. 


THE United Kingdom’s share of the import trade of New 
Zealand has continued to decline since the signature of the 
armistice. Now that the reorganisation of industries at home 
has had ample opportunity of completion, the time has come 
to consider what steps can be taken to effect a recovery. 
The directions in. which such efforts should be made (and 
indeed are already being made) are dealt with in the recently- 
issued report by H.M. Trade Commissioner in New Zealand 
(Mr. R. W. Dalton),* a summary of whose remarks, in so far 
as they are of interest to the electrical and allied trades, is 
given below. It 1s gratifying to find mention of the attention 
which is being devoted by British electrical engineers to the 
important enterprises on foot in New Zealand for the genera- 
tion of electricity from water power. 

Machinery and metals are the next most important goods, 
after textiles, purchased by New Zealand from abroad. Great 
Britain's share in the metal trade declined between 1918 and 
1919 from 76 per cent. to 50 per cent., and in the machinery 
trade from 59 per cent, to B per cent. 

An examination of the details of 1mports under these head- 
Ings gives a good deal of ground for optimism regarding the 
possibilities of recovery of British trade. While there are 
weaknesses evident in certain classes of goods, weaknesses 
many of which existed before the war, the increase in foreign 
trade in the main has been spread over most of the import 
lines, and is a natural increase due to the inability of British 
manufacturers to supply goods. This being so, it should be 
possible for British firms to recover. ground rapidly once 
given the opportunity of making satisfactory deliveries. So 
far as metal manufacturers particularly are concerned, one 
may look forward to recovery to a position closely approximat- 
ing that existing before the war. So far as machinery is 
concerned, the British position in this trade was unsatisfactory 
before the war, compared with the position in other trades. 
With the development which has taken place at home since 
the war, there can be no reason why British firms should not 
secure even a greater share than they. had before the war. 
It is satisfactory to note that H.M. Trade Commissioner sees 
indications that ground will be rapidly recovered. in this 
trade once the pressure on firms in the United Kingdom is 
relieved. 

Looking at the position generally, there is eause for a good 
deal of satisfaction, first, that the position at present is no 
worse, and next, that the possibilities. of recovery are so 
great. Active endeavours, however, will have to be made 
to effect that recovery. 

The following table shows the total imports of machinery, 
together with the shares of the countries named :— 


m Qmd. 1003. 


Price 4d. 


Countries of --Competitive.  Non-competitive, —— Totals.——, 


origin, 1918. 1919. 1918. 12319. 1918. 1919. 
£ 4 £ £ £. £ 
United Kingdom 222.767 440,476 — — 222,767 440.476 
Australia e. 82,976 85.844 — — 2,976 85,844 
Canada... e. 34,183 39,656 — — 34,183 39,056 
United states ... 463.909 812,972 — — 463,969 812,972 
J. pan „ 39,010 52.9523 — — 39,010 52,653 
Other counteies. 58, 218 94.375 — — 58,248 94,375 


Totals . ... 901,153 1,525,976 901,153 1,525,976 


The following table 1s interesting as showing the proportion 
of the total imports from each of the above countries in the 
two years under review :— 


1318. 1919. 
Countries of onein. Per cent, Pec cent. 
United Kingdom 21.7 28.9 
Australia M em: 9.2 5.6 
Canada bos fe Sis 8 35 ue 2.6 
United States po QE "T 51.5 hie 53.3 
Japan DP 4.3 XN 3.0 
Other Countries 6.9 : 6.1 

100.0 .. 100.0 


The share of the United Kingdom in this important class 
declined in 1918 to its lowest point since the pre-war vear. 
but a slight increase was experienced jn 1919. The share of 
the United States, which has gradually increased during the 
past five years, accounted, in 4918 and 1919, for about 50 
per cent. of the total trade in this class. 

Approximately half of the total imports from the United 
Kingdom and the United. States in 1919. consisted of °° elec- 
trical machinery " and H agricultural machinery and mate- 
rals.” Under the former heading the share of the United 
Kingdom increased from 471.16 in 1918 to £175,140 in 1919, 
while the share of the United States increased from £10909:3-1 
in 1918 to £208,577 in 1919. Although, as the above figures 
show, the bulk of this trade emanated from America in the 
case of electrical machinery," it may be mentioned that the 
large proportion of " insulated. cable and wire” imported 
during 1919 caine from the United Kingdom, the value of 
nnports from the United. Kingdom being £69,954, and from 
the United States 48.746. Imports of this nature from Japan. 
during the same vear, amounted to £39,534. Many of the 
goods which have been introduced since the war have been 
unsatisfactory, and some of the methods of foreign competitors 
have been unacceptable. Many of the goods which have been 
imported from other sources have, however, proved satis- 
factory, and even in the case of goods which were originally 
unsatisfactory considerable improvement has been shown: 
in short, the channel of trade to New Zealand has suffered 
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by diversion in certain respects, with the result that the 
United Kingdom's position on the market is not as strong as it 
formerly was. On the other hand, the preference of New 
Zealand buyers for British goods, if it has changed at all, has 
strengthened. It will not be sufficient, however, to rely on 
the strengthening ot this preference for British goods to 
effect an entire recovery of British trade with New Zealand. 
Prior to the war, for reasons stated, active organisation in 
this market on the part of British manufacturers was probably 
not as necessary as it was in the case of foreign firms. "The 
position during the war changed so materially, however, that 
it is thought a very active organisation will now be necessary 
if United Kingdom manufacturers are to recover ground which 
has been lost. There are indications that many manufacturers 
at home are fully realising this necessity, and it is to be hoped 
that before very long they will be able to carry their ideas 
into practice. 
The greatest need will be found to be'a 
Active more active personal touch with the mar- 
Organisation ket. There may not be any reason why 
Needed. the main channels of trade should be 
altered, but that manufacturers should be 
in a position to have first-hand knowledge of conditions, and 
also to have representing them agents whose prime interest 
is to sell the goods of particular firins. In some trades buvers 
will naturally revert to British sources of supply as soon as 
they find that their demands can be met. In others, it 1s 
feared that new sources of supply discovered since the war 
will retain their hold unless active steps are taken by British 
manufacturers to reintroduce their goods. There is a third 
class of goods, that is, goods now manufactured in the United 
Kingdom on a greater scale, which were practically unknown 
in New Zealand prior to the war, on behalf of which even 
greater activities will be required if foreign goods, strongly es- 
tablished there prior to the war, are to be removed from their 
pre-eminent position. It is Mr. Dalton’s belief that the 
accredited agent of the manufacturer working on commission, 
provides the best means of introducing goods. In view of the 
changes which have taken place during the war, he is more 
than ever convinced that personal representation of manu- 
facturers 18 necessary. 

He sees no reason why the svstem of having accredited 
representatives of manufacturers should not be carried on side 
by side with the systein of shipping through London houses. 
This method of shipping to New Zealand has been a common 
one for a great many years, and it is a method which has 
been in the main entirely satisfactory. 


Agents of British manufacturers, during 

Encouragement the last few vears, have been working 

of Agents. under very great difficulties, and it is ques- 
tionable whether their difficulties are now 
any less than they have been. [t says a great deal for many 
of the agents in that country that during the war, and since 
the war, they have remained loyal, in the main, to their 
British principals. Opportunities have by no means been 
wanting by which agents could have taken up goods of 
foreign manufacture, and could have made very considerable 
profits, and H.M. Trade Commissioner has been surprised at 
the number of cases in which agents have refused to take 
advantage of such opportunities, preferring to wait until their 
British principals have been in a position to give delivery of 
goods. Manufacturers are urged to realise the position and, 
in future, to reciprocate in their treatment of their agents 
for the lovalty which those agents have shown during a very 
difficult period. 

In cases where Ae are personally known to their prin— 
cipals there has been an understanding of the actual position, 
ut in many cases agents are unknown, except by correspond- 
ence, to their principals. In those cases there is, in the minds 
of the manufacturers, a feeling that the agent has only his 
own purpose to serve in carrving their goods, and they fail 
to realise that he is the employé of the manufacturer, serving, 
at the same time, his own ends and those of his principal. 
There are numbers of cases in which agents have toured the 
whole of the Dominion soliciting business and have received 
large orders, of which probably only one-tenth were actually 
accepted. While it is admitted that this state of affairs must 
be unavoidable under present conditions, it should be clear 
in the minds of manufacturers that the. agent has been in- 
curring as much expense in time and trouble as would have 
heen necessary in pre- war years in return for a verv small 
percentage of the commission which he would formerly have 
received. In some cases the agent's journey through New 
Zealand has been carried out at an actual loss by the agent. 
At the present time it may not matter much to manufacturers 
whether they receive large orders from New Zealand or not. 
but when the time of depression comes it will matter to them 
very considerably that their agents, during the war period. 
have maintained an interest in their goods. Complaints there 
on this subject have been very many, and it has been very 
ditficult to convince agents that the difficulties to be met 
with at home by manufacturers were so great that in a 
considerable number of cases no better treatment could have 
been given. 

Mr. Dalton has found a lack of informa- 
Want of tion in the Dominion regarding home 
Propaganda. manufacturing eoa te and he pleads 


for a more active dissemination of up-to- 
date catalogues. 


The most serious matter which British trade has to deal 
with in the New Zealand market 1s the fear in the minds of 
importers and agents that they are not being treated fairly 
by British firms on the question of delivery. <A feeling exists 
that advantage is being taken of New Zealand's patriotism 
in respect of her purchases, to the detriment of her importers. 
Some very active propaganda work is necessary in this con- 
nection. Although New Zealand may not really believe that 
British firms are neglecting her market with the idea that 
the patriotic preference for British goods will always be an 
assurance for recovery of trade there when the demands of 
other markets fall, undoubtedly a feeling of irritation and un- 
certainty exists, Which ought to be removed. 

- In connection with the important elec- 

Public Works. trical schemes, particulars of which have 
from time to time appeared in these 
columns, it is interesting to note that although American 
firms had practically a monopoly of the electrical work of the 
Dominion during the war and were able to consolidate their 
position to a very important extent, it seems not at all 
unlikely that British firms will secure a very large part of 
the contracts for the big works which are forthcoming. Signs 
have not been wanting of a very much increased interest 1n 
this market on the part of British electrical firms. One firm 
has already established a New Zealand company, and another 
firm has recently sent out an important representative to 
examine conditions on the spot very fully. There is room 
for a good deal of optimism, therefore, in this branch of the 
business in. which British. firms have not previously been as 
prominent as they might have been. In addition to the 
electrical works in the North Island, a fairly large scheme is 
proposed in Southland. further extensions to the Lake Cole- 
ridge scheme are mooted, and it is also proposed to electrify 
the Otira railway tunnel. 'The carrying out of all these works 
will necessitate the supply of a good deal of piant, and the 
conclusion of the schemes will create a large market for small 
motors and other electric appliances. 

The new Public Works Minister has been very actively 
engaged during the last few months carefully examining the 
general needs of the country, particularly with regard to roads 
and railways. He has also stated that the Government will 
carry out an active policy for meeting, as rapidly as possible, 
the transport needs of the Dominion, dealing first with those 
works which are most urgently needed irrespective of other 
considerations. Side by side with this development there 
must be a continuous active publie works policy. The topo- 
graphy of the country is such that no extensive development 
can take place without extensive engineering work being 
involved. This being so, it is highly. important that British 
engineering firms should closely watch the progress of events 
in this Dominion. 

In addition to the works which are in the ande of the 
Government, proposals are also on foot on the part of the 
Harbour Boards and the municipal authorities for extensive 
works of various kinds. | 


THB BRITISH ELECTRICAL AND ALLIED 
INDUSTRIES RESEARCH ASSOCIATION. 


Tae Electrical Research Committee. formed by the Institution 
of Electrical Engineers and the British Electrical and Allied 
Manufacturers’ Association, which for three years was re- 
sponsible for the co-operative research instituted by those 
bodies, has now completed arrangements with the Kesearch 
Department and with the British Electrical and Allied Manu- 
facturers' Association, and is incorporated as a Research 
Association under the Department of Scientific and Industrial 
Research. 

The Association has a guarantced minimum income of 
416.000 per annum for five years, of which one half is con- 
tributed by the Government, which has undertaken to con- 
tribute pound for pound against further subscriptions from 
manufacturers, up to twice the above figure, which would 
give an income of £32,000 from taese sources alone. 

The Association has obtained wide powers to promote 
research and other scientific work, in universities, laboratories. 
workshops. and elsewhere, and to obtain the co-operation of 
persons and bodies interested directly or indirectly. Whilst 
the work already undertaken has been confined to problems 
urgently requiring investigation, the Association should be 
able by its position to render valuable service to the com- 
munity in the collection and. dissemination of technical data, 
and in other like ways. 

The character of the work already undertaken gives some 
indication of the wide field which may be covered. There 
are included problems of primary unportance to manufac- 
turers, such as a comprehensive investigation into composite 
and fibrous insulatinz materials. porcelain, and mica. and 
inquiries into particular classes of apparatus, such as mining 
switchgear. The present programme includes also investiga. 
tions of primary interest to the user, such as research on 
sludging in insulating oils, the preparation of data for stan- 
dard specifications for the purchase of these and other insulat- 
ing materials, and a research on the heating of buried cables. 
which should furnish data of the first importance to engineers 
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engaged in electric power distribution. A preliminary report 
on this last mentioned research is about to be discussed at 
meetings of the Institution of Electrical Engineers in all parts 
of the country. Prior to the initiation of the work now 
under review, there was no provision for undertaking costly 
researches of primary importance to the user as distinguished 
from the manufacturer. Work of this character has long 
been urgently required by power supply engineers, consulting 
engineers, and large users of electric power. . 

Close co-operation has been established with the British 
Engineering Standards Association and the National Physical 
Laboratory, and about a hundred experts, drawn from the 
universities, Government departments, manufacturers’ organi- 
sations, and elsewhere, are assisting through the committees 
of the Association. | 

Members are being enrolled as follows :— 

Ordinary Members.—Members, of manufacturers’ associa- 
tions, joining the Research Association under agreements 
made with the manufacturers’ associations. 

Trade Members.—British manufacturers not able to enter 
as members of manufacturers’ associations, joining in their 
individual capacity on payment of an entrance fee of £50. 

Associate Members.—British subjects, representative of 
capital, management, science, or skilled labour, likely to 
assist in furthering the objects of the Association. 

Honorary Members.—Elected for special reasons. 

It is hoped to pool the larger portion of the research work 
of the Association, but special provision is made for conduct- 
ing researches for groups of members in cases where a group 
of members desires to secure the results to itself. In such 
a case the cost is borne by the group, but the group secures 
the benefit of the Government contribution. Private researches 
for individual members may be carried out at their sole cost. 

Associate members will pay a small annual subscription, 
in return for which they will be given certain facilities for 
obtaining technica] data, the loan of recent technical works, 
co-operation with other workers, and, as the scheme develops, 
all other facilities obtainable only through a central organisa- 
tion. 

The management is vested in the Council, which is elected 
in the usual manner, save that powers are given to the In- 
stitution of Electrical Engineers to nominate a certain number 
of members. The present membership is as follows :— 

Nominated by the Institution of Electrical Engineers.—Mr. 
C. H. Wordingham, C.B.E. (chairman), Mr. Ll. B. Atkinson, 
Dr. C. C. Garrard, Messrs. J. S. Highfield, C. C. Paterson, 
O.B.E., Roger T. Smith, and C. P. Sparks, C.B.E. 

Nominated by the British Electrica! and Allied Manufac- 
turers’ Association.—Messrs. D. N. Dunlop, A. R. Everest, 
A. P. M. Fleming, C.B.E., E. S. New, W. O. Smith, E. B. 
Vignoles, and A. D. Williamson. 

Nominated by the Department of Scientific and Industrial 
a W. H. Eccles and Sir J. E. Petavel, F.R.S., 


Arrangements are in hand for rapidly extending the pro- 
gramme of research and the various other activities of the 
Association. Communications should be addressed to Mr. 
E. B. Wedmore, 19, Tothill Street, Westminster, S.W.1, the 
Secretary and Director of Research, who will welcome inquiries 
and suggestions. 


THE RAPID SUBMERSIBLE SHIP-CLEANER. 


IN the early spring of 1914 we mentioned a new apparatus 
designed to clean ships’ hulls, without the necessity for dry 
docking them, which was introduced from Melbourne, and 
demonstrated in this country. Later in the same year (May 
29th) we published some technical details and illustrations 
of the device. 

Although retaining many features of its original design, 
the apparatus has been recently developed and improved, as 
was shown by a preliminary trial of the plant on the hull 
of the s.s. Australia, of the British India Line, at the 
Millwall Dock last month. By the courtesy of the Rapid 
Submersible Ship Cleaner Co., Ltd., a large party of naval 
eflachés, engineers, and others witnessed a second demonstra- 
tion of the apparatus which took place on the 7th inst. at the 
surrey Commercial Docks of the Port of London. 

The complete plant comprises a steel. boat, the Rapid I, 
which is divided into three main compartments by bulkheads. 
The forward compartment is arranged as a cabin for the crew, 
complete with berths, and all necessities for their comfort. 
The amidship portion of the vessel is occupied by the winch 
and controlling gear for operating tbe submersible electrical 
scrubbing machine, and the after part of the vessel forms the 
engine room, where ap engine drives an electric generator, and 
also provides the power for propelling the boat. The whole 
installation is very compact, and the vessel is equipped with 
electric light throughout, including clusters for working at 
night. 

The electrical scrubbing apparatus consists of a steel frame 
to which a 12-n.H.r. submersible electric motor is bolted. This 
frame also. carries the scrubbing brush which is circular in 
section, and 5 ft. long: it is made of coirfibre and brushes of 
varving degrees of stiffness can he used according to the 
condition of the vessel operated on. The brush is revolved by 


the motor through suitable gearing; the motor also drives 
u bronze propeller which is situated at the rear of the brush, 
thus when the complete machine is lowered into the water at 
the side of a ship and the power switched on, the circular 
brush revolves and is pressed firmly to the side of the vessel 
by the thrust of the propeller. The whole machine is then 
lowered to the required depth and raised, brushing as it 
descends and rises, a strip 5 ft. wide on the side of the ship. 
When the brush emerges the boat carrying the cleaning gear 
is moved 4 ft. and the operation is repeated, until the whole 
length of the vessel has been scrubbed. 

The scrubbing machine is raised and lowered by a specially 
designed electrically-driven winch with barrels for the steel 
suspension wires and electric cable. The whole is simply 
controlled by one operator stationed near the boat's side. 
The scrubber is capable, it is claimed, of removing any de- 
scription of marine growth from the immersed part of a 
vessel, and will do so without removing or injuring the paint 
on the vessel. If necessary, of course, a special scrubber can 
be used, and the whole of the vessel can be scaled of marine 
growths, paint, rust, &c., and left perfectly smooth and clean 
ready for repainting; thus the lengthy and costly operation 
of hand scaling is obviated. 

The plant is capable, it is said, of cleaning a steamer of from 
seven to eight thousand tons deadweight in about eight hours. 
The cleaning operation can be done whilst the vessel is tak ing 
or discharging cargo, waiting at the buoys, o rat any other 
time, without in any way inconveniencing the usual working 
of the ship. The boats carrying the cleaning gear are self- 
propelled and able to be quickly transferred from place to 
place. 

The power plant comprises one four-cylinder paraffin engine 
developing 45 B.H.P. at about 1,000 R.P.M. The engine is fitted 
with forced lubrication to all bearings and the ignition is by 
high-tension magneto. A centrifugal governor prevents the 
speed varying more than 8 to 4 per cent. from full to no load. 
The engine is direct coupled to a weatherproof electric gene- 
rator of the revolving-field, D.C. exciter armature pattern, de- 
veloping an output of 22 K. v. A. at 100 volts, 50 periods, 3-phase, 
when running at 1,000 R. P.. The machine supplies the cur- 
rent for the submersible brush motor and the electric winch. 
The brushing gear consists of one of the Submersible Motor 
Co.'s 19-B.H.P. motors running at 1,490 R. P.. The motor 
shaft at the fore end is connected to a mild steel worm driv- 
ing & phosphor-bronze worm wheel, which in turn drives the 
brush tbrough steel sprocket wheels and rollet chains. The 
current is conducted through a C.T.S. three-core submersible 
cable, and an oil immersed auto transformer starter is provided. 

The winch for raising and lowering the brushing gear is 
driven by a slip-ring, 760 m.P.M., totally-enclosed motor of 
44 B.. v. continuous rating. and capable of delivering 6 B.H.P. 
for short periods, drivimg the winch barrels through a totally- 
enclosed worm gear. 

An indicator dial is fitted to the winch which indicates the 
depth of the brush below the surface of the water. 

The switchgear for the motors is of the three-pole ironclad, 
watertight type, fitted within easy reach of the operator. 
The switchboard is mounted on an iron frame, efficiently 
carthed, and fitted in the engine room of the vessel. The cables 
are three-core, lead-covered between the switchboard and alter- 
nitor. and all wiring in exposed positions is well protected. 

The boat was built by Messrs. Tom Taylor & Sons; the oil 
engine is of the well-known Aster marine type. The alternator 
and the submersible and winch motors were manufactured 
and erected by Messrs. Submersible Motors, Ltd., and the 
winch and its fittings by Messrs. Hammond & Champness; the 
switchboard, wiring. and electric lighting installation were 
carried out by Mr. F. H. Wheeler. 


The German Lamp Iudustry.— As the danger has arisen 

that glass works in the district of Lausitz may pass into 
foreign ownership, and thus threaten the interests of the 
makers of glow lamps, the Berlin A.E.G. and the Siemens 
and Halske Co. have decided to make an offer for the absorp- 
tion of the glass undertakings of the United Lausitz Glass 
Works Co., of Berlin and Weisswasser, D.L., which turn out 
important intermediate products for the manufacture of glow 
lamps. It is proposed to connect the latter's departments with 
the Osram Co. in so far as they are of importance for the 
construction of glow lamps, whilst the remainder of the pro- 
perty will be jointly taken over by the A.E.G. and Siemens 
and Talske Co. 


New Ore Conversion Process, — A Norweigan firm 
A/S Norsk Staal (Elektrisk-Gas-Reduktion), says the Journal 
of the Royal Society of Arts, established during the war, a 
general process for reducing tungsten acid into tungsten powder 
and molybdenum sulphide into metallic molvbdenum. It 
claims, according to Commerce Reports, that the final products, 
which are in the form of small tablets, are of the most superior 
quality, being completely free from sulphur, carbon, or oxvgen. 
Tt also savs that the price for converting the ores into metal 
is lower than by any other method known by it. It is at 
present projecting a plant for the reduction of tungstic acid in 
„ The firm is located at Dronningensgt. X. Christiania. 

or wav. 


NEN" OEEO E E OE G 


Val. M. No. 2,247, Dzczw5z2 17, 1920.] THE ELECTRICAL REVIEW. 


799 


F—...ññ 1—ͤ—‚—?—[—wü—ä—ʃ I RE ——.;;k⅛8̃—; ——ͤ—8 8—ꝗ . .. — ꝑ—.—..—.—. CIIM ͤ MU IG —— —— ...... — 
NEW ELECTRICAL DEVICES, FITTINGS AND PLANT, 


Readers are invited to submit varticulars of new or improved devices and apparatus, which will be published 


if considered of sufficient interest. 


Domestic Electrical Appliances. 

We recently paid a vigit to the showrooms of the 
Western Electric Co., Ltd., at 60-62, Finsbury Pave- 
ment, E.C.2, where a number of domestic electrical 
appliances manufactured by the firm were shown us 
and demonstrated. The washing machine, which is 
made at the firm's Hawthorn factory, Canada, possesses a 
number of features leading to ease and safety of operation. 
This washer has a light but substantial body of copper or 
galvanised iron with a dull grey finish. The cylinder in which 


Fre. 1.—WESTERN ELECTRIC SUCTION SWEEPER. 


the articles to be washed are placed, is of smooth-grained 
wood. This cylinder is reversed at each 64 revolutions by 
an ingenious bar and pin device to ensure thorough cleansing. 
The motor is of about à H.P., and a slipping clutch is provided 
on a shaft working at right angles to the motor shaft to aet 
in case of overloading or obstruction. All moving parts are 
entirely enclosed, preventing danger to the operator or to 
children, and the motor is rendered immune from trouble 
due to the entry of water by the provision of a splash-proof 
cover. The wringer is fitted with a neutral and two-direction 
control, and can be swivelled through an angle of 90 deg. 


. drives the brush shaft (fig. 1). 


fitted and upon the other is a worm reducing gear, which 
This enables the brushes to 
be driven at a moderate speed, although the fan is revolving 
very quickly to give a high vacuum. A small mechanical 
switch is fitted which enables the brushes to be switched on or 
off at wil. The auxiliary suction tube is fitted in a very 
simple manner, merely involving the removal of a plate which 
is kept in position over the suction orifice by a small spring- 
wire clip, and slipping in the tube connection and replacing 
the clip. The working of the sweeper is practically noiseless, 
the motor being efficiently lubricated and the pinion driving 
the brushes being of rawhide. A vacuum of over 12 in. can 
be obtained with the fan running at 9,000 m.P.M., while the 
brush gear is driven at 1,600 m.P.M. The Western Electric 
sewing machine was also seen. A positive drive is imparted 
to the wheel of the machine by a small motor through a 
rubber cone. The motor is controlled by a pedal switch. 


A Pulpit Lighting Fitting. 

The usual methods adopted for the lighting of pulpits, &c., 
result in a constant glare either in the speaker's eyes or in 
those of his hearers. 'The '' Classic " pulpit, lectern or desk 
fitting has been designed by the Isis ELEOrRICALU Co., 57, 


Fic. 2.— THE '' CrAssic " PULPTT FITTING. 


Albert Road, Aston, Birmingham, to remedy this. As will 
be seen from the illustration (fig. 2) this is an unobtrusive 
device which confines the light to a small area by means of 
a cylindrical reflector. This reflector is about 2 in. in dia- 
ineter and from 10 to 18 in. long. The shade is adjustable, 
and it is possible to raise the whole fitting from a height of 
li in. to 64 in. by means of the screws at the sides. The 
fitting is strongly made in brass, with jointed feet to suit the 


slope of any desk. 
A Portable Rail Grinder. 


Mr. R. HUMPHRIES, tramway engineer to the Birmingham 
and Midland Tramways Joint Committee, has designed and 
constructed a portable apparatus for grinding the rail head 


after arc welding dished joints. 


ElecFR'ey- 


Fids. 3 AND 4.—A PORTABLE RAIL GRINDER. 


away from the washer. A pullev. is provided on the motor 
shaft in order that the motor may previde a belt drive to 
. any other apparatus when the washing machine is not in use. 

The Western Electric vacuum sweeper is provided with a 
shaft on which brushes are fitted in various positions. The 
motor is fixed horizontally so that it is possible to use both 
ends of the armature shaft. On one end the suction fan is 


Fig. 3 shows the grinder in operation with a screw adjust- 
ment (1) to the grinding wheel. The travel is given (2) by 
means of a short bar inserted in holes in the periphery of the 
rear wheel, and as the adjusting screw (1) is round headed 
and goes into the rail groove a very satisfactory and steady 
cut can be obtained. " 

Fig. 1 shows the grinder being run along the rail from joint 
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to joint. A pole and hook is provided for trolley wire con- 
nection, the frame of the machine and rail giving the negative 


return. 
The Bissell Suction Cleaner. 


The Bissell electric suction cleaner is not new; it has been 
working actively for a period of over eight years in the 
U.S.A., it being a product of the Bissell Motor Co., of 
Toledo, Ohio, but it is a newcomer to this country, being 
imported by Messrs. M. K. CoorER & Co., of 15-21, Chapel 
Walks, South Castle Street, Liverpool. The machine, as 
will be seen from fig. 5, is larger than, and differs in design 
from, the familiar type of domestic cleaner. We recently 
had an opportunity of seeing the machine in operation under 
ordinary conditions, and the claims made for it appear to 
be borne out in fact. The machine is supplied complete 
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Fic. 5.—BISSELL Nur CTRIC SUCTION CLEANER. 


with various tools and attachments; it is compact, portable, 
and efficient in operation. Because the operator uses only a 
light aluminium tool on a fibre tube and a light hose the 
Bissell cleaner 1s not only easy to operate, but easy to operate 
carefully. The j-H.P. motor, running at 8,000 R. p. u., draws 
80 cu. ft. of air through the tool at a velocity of over a mile 
per minute, thus making it an easy matter to remove even 
such things as tin tacks and nails from a carpet. As will 
be seen from) the illustration, the cleaner is mounted on 
three wheels, which are fitted with ball bearings, so that it 
wil run round as the user moves about quite easily. The 
machine may also be used for power purposes, provision 
having been made for attaching to the motor shaft such 
attachments as grinding and polishing wheels, &c. 


NEW PATENTS APPLIED FOR, 1920. 
NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Srrros-Josrs. O'Drit AND 
STEPHENs, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 
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33.566. Emergency brake and switch for motor vehicles," T. A. Carter. 
November 27th. 

33,570. '' Electrical communication." D. G. 
(U.S.. December 4th, 1919.) 

443,626. *'' Electric wiring systems." H. V 
M. J. Railing. November 29th. 

33.648. Electric meters," British Thomson-Houston Co. (General Electric 


McCaa. November 27th. 


Owen, F. G. Quance, and 


Co.) and General Electric Co. November 29th. 

33,649. '* Motor control svstems," British Thomson-Houston Co. (General 
Electric Co.) and General Electric Co. November 29th 

3.662. „ Spark plugs." Champion Ignition Co. November 29th. (United 
States, December 26th, 1919.) 


33.663. Spark plugs." 
"tes, April 10th.) 


Champion Ignition Co. November 29th. (United 


3.684. Spring contacts for electric fuse carriers, Kc.“ W. T. Henlev's 
l^l-zraph Works Co. and W. S. Wakefield. November 29th 
M Lu " Sparking plugs. N. Cook (Frieg) and F. Frieg. November 

32.703. Electre- mechanical utilisation of tides " A. Defour. November 
29th. 

33.773. ' D-namo-electric machine." W. R. Cooper. November 30th. 


33,796. “Systems for controlling electric motors." 6. H. Fletcher and 
Metropolitan-Vickers Electrical Co. November 30th. 

33.799, „ Electric lamp fittings.” A. A. Barron. November 30th. 

33,503. Electric switches." G. Comboni. November 30th, 


33,806. ‘ Electric arc welding, &c., and electrodes therefor.” C. J. Holslag. 
November 30th. 

33,831. '' Motor control." Igranic Electric Co. (Cutler-Hammer Manufac- 
wi uk. November 30th. 

33,832. '' Electro-magnetic relays,"  Cutler-Hammer Manufacturing Co. and 
Igranic Electric Co. (Cutler-Hammer Manufacturing Co.). November 30th. 

33,833. *'' Motor controllers." Cutler-Hammer Manufacturing Co. and 
Igranic Electric Co. (Cutler-Hammer Manufacturing Co.). November 30th. 

33,839. *“ Burglar, &c., alarm systems." S. G. Adams. November 30th. 

33,846. '' Electrically operated door latch control and annunciator device." 
N. Fienberg and W. L. Wakeham. November 30th. 

33,849. “ Determining direction of propagation of electro-magnetic waves." 
J. Erskine-Murray and J. Robinson. Noyember s 

33,853. ‘* Wireless electrical signalling." H. S. Mills and H. Wade (Mills). 
November 30th. . 

33.87 4. Electric resistance welding." R. F. Woodburn. December Ist. 

33,878. '' Sparking plug." A. Ramsay. December Ist. 


33,897. Electric light fi.tings." L. Callender and‘ T. L. Callender. 
December Ist. 

33,903. '' Fuses for electric circuits." G. Turnock.. December Ist. 

33.933. Telephone systems.” Automatic Telephone Manufacturing Co. 


December Ist. (U.S., December 3rd, 1919.) 

33,941. ‘* Electric soldering irons." F. Holden. December Ist. 

33,942. '' Methods of protecting transformers." British Thomson-Houston 
Co. and H. S. Holbrook. Decem Ist. 

33,951. ** Elecirically controlled signal operating mechanism for railways, 
&c." Compagnie Générale Signalisation & McKenzie, Holland, and Westing- 
house Power Signal Co. (Compagnie Générale de Signalisation). December Ist. 

33.953. Incandescent gas or electric lamps, &c." E. J. Shaw. Decem- 
ber Ist. 

33,955. '' Employment of retroactively-coupled thermionic tubes, &c." S. 
Brydon. December Ist. 

33.965. Electrical transformers.” Metropolitan-Vickers Electrical Co. 
(Westinghouse Electric & Manufacturing Co.) and Westinghouse Electric and 
Manufacturing Co. December Ist. 


33.966. Electro-plating metallic bodies." J. S. Groff. December Ist. 

33.994. Electric switches." C. A. Damey. December Ist. 

34,017. '' Wireless directii-finding apparatus." R. Widdington. Decem- 
ber Ist 

34,019. *'' Sparking pug H. Burton. December 2nd. 

34.022. Electric signal system.” H. E. Beswick and T. Gaskell. Decem- 
ber 2nd. 

34.028. Electric torch or hand lamp, &c." F. J. Lilliecrap. Decem- 
ber 2nd. » 
o, 24033. “ Electrical ceiling rose and connector box." W. Bull. December 
2nd. 

34,039. ''Sparking plug." P. Marshall and W. A. Stirling. December And. 


34,040. '' Speed regulation of induction motors." E. Kohn. December 2nd. 
(Germany, December 20th, 1919.) 

34.041. Electric relays for telephone systems.” Automatic Electric Co. 
and Automatic Telephone Manufacturing Co. (Automatic Electric Co.). Decem- 
ber 2nd. 

34,042. *'' Telephone systems.“ Automatic Telephone Manufacturing Co. and 
P. N. Roseby. December 2nd. 

34.068. Sparking plugs." J. E. Barrows and W. J. Spicer. December 
2nd. : 

34,092, “ Electric lighting systems for motor cycles, &c.“ C. J. Boswell. 
December 2nd. 

34.105. Protective apparatus for ring mains or line sections in which 
direction of electrical energy varies." — Siemens-Schuckertwerke. December 
2nd. (Germany, December 2nd, 1919.) 


34.108. *' Incandescent electric bulb lamps." W. B. Ellis. December 2nd. 


PUBLISHED  SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridgel, and all subsequent proceedings will be taken. 


A919. 


16,763. “ Limit switch mechanism for cranes, lifts, and the like." Ran- 
somes & Rapier and R. S. Lewis. July 4th, 1919. (153,623.) 

17,066. '' Electric motor control systems,“ British Thomson-Houston Co. 
(General Electric Co.). July 8th, 1919. (153,626.) 

19.327. Electric switches." J. B. Tucker and J. H. Tucker & Co. 


. August 6th, 1919.  (153,643.) 


19,404. “ Electric switches." M. Compare. August 6th, 1919. (153,651.) 

19,636. *'' Electric heating units," British Thomson-Houston Co. (General 
Electric Co.). August 9th, 1919. (153,661.) 

19,799. “ Electric signalling systems specially applicable to multiple carrier 
current systems." Western Electric Co. (Western Electric Co.). August 12th, 
1919. (153,672.) 

20.052. Wireless receiving systems.” J. 
1919. (153,681.) 

20.197. „ Electrical batteries.“ W. T. Coulson and Optalyte, Ltd. August 
16th, 1919.0 153,687.) 

20.284. Controlling apparatus for electrically operated hoisting mechanism 
and the like." British Thomson-Houston Co. and R. D. Given. August 18th, 
1919. (453.689.) 

20,288. ‘ Wireless reception apparatus." J. Robinson, A. K. Macrorie, 
G. P. Grenfell, and H. Morris-Airey. August 18th, 1919. (153.690.) 

20,380. ‘* Machine for pping corn by electric heat." G. Tattersall. 
August 19th, 1519.  (153,693.) 

20,662. *'' Electric hoisting or winding apparatus." British Thomson-Hous- 


Scott-Taggart. August ]láth, 


ton Co. (Compagnie Francaise Thomson-Houston). August 22nd, 1919. 
(153,700.) 
30,688. “ Heating elements for electric furnaces.” E. L. Smalley. August 


22nd, 1919. (153,701.) 

22,091. “Control devices for electrically-driven lifts, cranes, winches, and 
like apparatus for dealing with variable loads." A. West & Co and V. 
Breeze. September &th, 1919. (153,723.) 

F. McLoughlin. 


26.859. Electrical contact makers 
November Ist, 1919. (153,765.) 

27.871. Carriers for electric storage batteries." J. C. Blake and W. 
McNaught. November llth, 1919. (153,775.) 

29.984. Electric switches“ I. Calvete. December Ist, 1919. (153,787.) 


1920. 


1.468. ‘‘ Sparking plugs and methods of. making the same.” British 
Thomson-Houston Co. (General Electric Co.). January 16th, 1920. (133.808.) 

1,529. “ Electric distributing switches." L. E. Hodges. January 17th, 
1920. (153.509.) 

1.982. Spark plugs for internal combustion motors," J. O. Brock. 
March 9th, 1916. (138,108.) 

4360. *'' Electric switches." J. M. Vavre. March 90th, 1919. (140.379. 

60.090. '* Rotary electric hand drills."  Siemens-Schuckertwerke. June 26th, 
T914. (139.5211 

6.106. “ Printing telegraph systems, Western Electric Co. (Western Elec- 
tric Co.). February 28th, 1920. (153,825.) ` 

13.049. Telephone systems." Western Electric Co June 5th, 1819. 
(144.264.) 

14,592. “Variable electric condensers.” A. W. Isenthal. 
T919. (Divided application on 8,628, 1917.) (153,858.) 

22.237. Electrical discharge gap apparatus." Metropolitan-Vickers Elec- 
trical Co. August 15th, 1919. (Addition to 123,064.) (149,618.) 

22,234. “ Electrical discharge gap apparatus.“ Metropolitan-Vickers Elec- 
trical Co. August loth, 1919. (149,619.) 
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THE HEATING OF BURIED CABLES. 


WE desire to take the earliest opportunity of offering our 


congratulations to.the British Electrical and Allied In- 
.dustries Research Association on the promptitude with 


which it has issued a Preliminary Report on this sub- 
ject, and to the Institution of Electrical Engineers for 
the facilities which it has afforded for the circulation 
and discussion of it. While the Report only purports to 
be of a preliminary nature, it contains much matter of 
value both to the manufacturers and to the users of 
power cables. The inclusion of this Report in the 
Journal of the I.E.E. will do much to remove the 
reproach that the Journal contains only a very small 
number of contributions dealing with cables, while the 
quality of the Report and the programme of outstanding 
work permit us to draw the conclusion that the final 
Report will be of an epoch-making character. 

The present publication will do much to let the world 
know that British engineers are not lagging behind their 
confréres in America and elsewhere in their determina- 
tion to increase the sum of knowledge regarding power 
cables. Already, for any given set of conditions of in- 
tended working, it is possible to indicate closely the per- 
formance which may be expected from any cable or 
group of cables, and it seems probable that during the 
next two or three vears all the factors will be known 
which will enable engineers to take account of all the 
chief variables. x A. 

These variable conditions in connection with cable 
work tend to make the designing and installation of a 
cable network and transmission system an occupation for 
an expert. It is being realised that the old rule-of-thumb 
methods must go. The sums to be invested in cables 
during the next 10 years are so large that it is impera- 
tive, in the best interests of the electricity supply in- 
dustry, that the closest consideration of the expert should 
be given to al] new cable lay-outs, and, fortunately, these 
experts exist and are quite well known. We were much 
impressed with a remark in the discussion to the effect 
that the progress of the research had been delayed 
through lack of funds, among a variety of reasons. We 
venture to express the hope that the interest of cable 
users and of the Electricity Commissioners will be so 
much stimulated by the lteport and by the need for 
pressing on with the remaining investigations that funds 
in abundance will be forthcoming. Is it too much to 
hope that the Councils of the I. M. E. A. and of the 
I. A. E. P. C. will spontaneously suggest to their con- 


stituents the advisability of offering effective help to the 


B. E. A. I. R. A. for this investigation! 

The attendance at the London meeting was so sparse 
that we can only assume that cable users are satisfied 
with the products of the British cable makers, and with 
the composition of the strong and representative Com- 
mittee which has this investigation in hand. This view 
is supported by the absence of any serious criticisms— 
other than constructive ones. In our view, therefore, the 
Committee may feel assured that it carries the confi- 
dence of the whole industry in the difficult and valuable 
work which it has undertaken and which must take a few 
vears still to complete., Having regard to the immense 
sums to be laid out in cables in every country, we would 
strongly urge the, Committee and the Association to press. 
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forward the remainder of the work with all possible 
speed, and to issue, as early as possible, a further 
interim Report dealing with the important subject of the 
dielectric losses in modern 3-core cables for 20,000 and 
30,000 volts. 
single-core cables for extra-high-pressure a.c. work, and 
we trust that the terms of reference to the Committee 
may be extended to cover an investigation of this matter. 


. THE case of the North Metropolitan 
Relief from Electric Power Supply Company v. 
Onerous Mayor of Stoke Newington, which is 
Contract. reported elsewhere in this issue, in- 
volved a point of great importance 
to supply companies which have found it difficult 
to perform contracts entered into before the war. 
In the year 1917 an Act was passed by which in the case 
of a contract entered into before January Ist, 1917, if 
the Court is satisfied that owing to the alteration of trade 
conditions occasioned by the war the contract cannot be 
enforced according to its terms without serious hardship, 
the Court may, after considering all the circumstances of 
the case and the position of all parties to the contract 
and any offer which may have been made by any party 
for a variation of the contract, suspend or annul, or, 
with the consent of the parties, amend the contract on 
such terms as the Court may think fit. 

The facts of the case were very simple. Under contracts 
made in 1904, 1906, and 1911 the plaintiff company were 
bound to supply electricity in bulk to the Borough of 
Stoke Newington. They sought relief on the ground 
that owing to the war they could not supply on the agreed 
terms except at a heavy loss. It was shown that coal had 
risen from 17s. 6d. a ton in 1914 to 588. 104d. a ton at 
the present time, and that the wages of engine drivers 
had risen from 74d. an hour in 1914 to over 2s. an 
hour. Mr. Justice Lawrence pointed out that the 
plaintiffs had to satisfy him that there had been an 
alteration in trade conditions affecting the supply of eleo 
trical energy; that such alteration was caused by the 
war, and that by reason of such alteration the enforce- 
ment of the agreement or agreements sought to have 
annulled would cause serious hardship. He found all 
three points in favour of the plaintiff company, and it is 
interesting to notice that the fact that the alteration of 
trade conditions was caused by the war was proved to his 
satisfaction, not by the plaintiffs, but by an affidavit filed 
on behalf of the defendants! On the question of serious 
hardship he accepted figures put forward by the company 
which showed an. annual loss of £2,622 at the present 
time. Having regard to the figures given for 1914, the 
company were entitled to expect to be making & profit 
instead of a loss in 1920, and they were making a loss, 
although the demand in 1919 was nearly double what it 
was in 1914. In these circumstances he felt justified in 
exercising the power conferred upon him by the legis- 
lature and directed that the contracts should be annulled. 

** I believe,’’ he said, that this is the first occasion on 
which the legislature has conferred such an arbitrary 
power upon the Court. It must, however, be remem- 


bered that this power is an emergency power conferred . 


only because of the great dislocation of almost all com- 
mercial transactions caused by the greatest war in which 
England has ever been engaged." It appears from the 
report of his Lordship's judgment that certain offers had 
been made by the defendants, but it is apparent that- 
they were not, in his opinion, such as the plaintiffs were 
bound to accept. While Mr. Justice Lawrence was cer- 
tainly correct in saving that this was the first case of its 
kind, it should be remembered that for a long time 
County Court judges have been exercising an arbitrarv 
jurisdiction in setting aside contracts between landlord 
and tenant. 

The case under review will serve as a useful reminder 
of the fact that electrical energy is a commodity 
which is costly to produce; that production has been 
rendered more expensive by rises in the price of coal and 


Allied to this is the problem of the use of 


large increases in wages, and that electric supply com. 
panies are not philanthropic institutions. While it is 
probable that this case will lead to applications of a 
similar nature, Mr. Justice Lawrence was careful to 
point out that each case must be decided on its own facts. 
At the same time, those who hold any supply company 
bound by a contract entered into before the year [917 
should give the most careful consideration to any sugges- 
tion which may be made by the company to relieve them 
of some of the burden. As regards the relations between 
companies and individual consumers, it is probable that 
the principles underlying this judgment can have no 
application, because the vast majority of such contracts 
are of comparatively short duration, and there are 
few now current which were entered into prior to Janu- 
ary, 1917. 


We congratulate the Ministry of 
Transport, or the Electricity Commis- 
sioners, or whoever was responsible for 
the reception of the Press on Tuesday 
last week, when the Parliamentary 
Secretary of the Ministry of Transport explained the 
situation as regards the old and new Electricity Bills. 
It was an excellent idea, and calculated to be of great 
help all round, especially to the lay Press. It is no 
easy matter to get the purport and incidence of a Bill 


The New 
Electricity 
Supply Bill. 


from a hasty reading, and to fit it into proper relation- - 


ship with existing legislation. Technical Bills especially 
may easily give rise to misconception. But no one 
could listen to Mr. Neal's ten minutes' explanation of 
the new Bill without having a perfectly clear idea of 
the whole affair ; and when, in addition, full opportunity 
was given for questions to be asked, the situation was 
surely an ideal one for the journalist. On that occasion 
indeed, there was almost a pontifical impressiveness in 
the array of ministerial Olympians genially condescend- 
ing to the interrogations of the humble pressman. The 
quintessence of electrotechnical wisdom was ''on tap." 
So, if the purport of the new Bill was not reflected accu- 
rately in the Press, it was not the fault of the Ministry 
or the Electricity Commissioners. 

The present Bill, which had been on the Order Paper 
all this year, has been withdrawn, and its place is taken 
by a new Bill, of which the chief object is to confer upon 
the Joint Electricity Authorities the necessary powers 
to enable them to raise the capital they require. Until 
such financial clauses are made law, the Electricity 
Commissioners cannot make the orders establishing tle 
Authorities. "The Electricity Commissioners have now 
done everything possible to assist in the formation oí 
such authorities, so it is up to the undertakers in the 
various &reas to take full advantage of these legislative 
powers. As we have previously remarked, the hetero 
geneous composition of such Authorities does not favour 
their speedy establishment. Whether wiser counsels will 
now prevail, and the old rivalries and insensate jealou- 
sies between the various local authorities and others 
be abandoned in the common interest, remains to be 
seen. If the Commissioners do succeed in welding 
together these hitherto intractable elements in the 
various districts delimited, the feat will certainly re 
flect the greatest credit on their admihistration and 
powers of conciliation. 

So much for the main feature of the Bill. To existing 
undertakings individually there is granted a very wel- 
come concession with regard to the intervals at which 
they inay apply for a revision of their maximum 
charges. At present this is every five years; the new 
Bill reduces this period to three years. Further, com- 
panies which have not hitherto come under the clause 
governing such powers of revision will now be brought 
in, and local authorities will also rank par? passu with 


the companies with regard to all such privileges (which 


is not the case under the present electric lighting law). 

These provisions. together with others calculated to 
facilitate the relief and reconstruction of the electricity 
supply industry, are wholly desirable, and we trust that 
the Bill will be carried through at the earliest possible 
opportunity. 
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THE INSHES HYDRO-ELECTRIC INSTALLATION. 


An Interesting 50-kw. Water-Power Scheme. 


THE possibilities of harnessing the water-power of small 
streams in Scotland were exemplified at a pleasant ceremony 
on October 2nd last, when the hydro-electric plant 
described below was successfully inaugurated. Incidentally, 
the scheme shows what can be done in this direction at a 
moderate cost, and it may be pointed out that it is unique 
inasmuch as there is no other similar plant in this country 


ge Drakies 
House 


Wester 
Drakies 


Fic. 1.—Pipe LINE AND OVEBHEAD TRANSMISSION LINES, 
INSHES HYDRO-ELECTRIC SOHBME. 


which feeds surplus energy into a town’s public supply net- 
work. Small as the supply from this source is, it bas 
proved, as explained below, of considerable value to the 
burgh electricity supply undertaking, and has been the 
means of effecting considerable economies in the working 
of the undertaking ; this feature of the 
scheme is of considerable significance, 

Early last year the estate of Inshes, 
which lies about 24 miles to the south- 
west of Inverness, Scotland, was purchased 
by a well-known Highlander, Mr. R. L. 
MacKintosh, who ordered extensive addi- 
tions to the Mansion House of Inslits, 
and wished to introduce electric lighting 
and power. Mr. MacKintosh proposed. 
if possible, to instal] an electrical plant 
which would be useful to his neighbours 
as well as to himself, and investigations 
were accordingly made into the possibili- 
ties of utilising water power on the 
estate. 

Rising in the moorland above the 
600-ft. contour line on the south of the 
estate is the small Millburn, which from 
ita source to its out-fall into the sea is 
only about 24 miles in length, but many 
years ago it had no fewer than six mills 
on ita banks, The mills were all operated 
by water wheels, four of them of the 
_ overshot type, giving a combined total 
output of about 40.H.P. At the present | 
day only one of the wheels remains in use, but near the 
. mouth of the burn is a small turbine of abont 8 H.P. at the 
Millburn Distillery. The burn is fed from springs, and 
. the flow is very regular, readings taken over six months 
. Of last year giving an average of 120 cb. ft. per minute, 
the minimum being 90 cb. ft. 


It was decided to utilise the burn to its fullest possible 
extent and to feed the surplus energy, after the require- 
ments of Inshes House and the other houses on the hillside 
had been met, into the local town underground cable net- 
work, 1} miles distant (as shown in fig. 1). It was esti- 
mated that surplus energy up to a maximum of 20 Kw. 
could be absorbed in this network, and the plant instelled 
was, therefore, of such a capacity as to utilise the maximum 
flow of the burn. 

The scheme comprises a pipe-line, a view of which, 
looking towards the power house, is shown in fig. 8, of 
12-in. cast-iron pipes, 1,640 yards in length (which. was 
constructed during the winter season so as not to interfere 
with agricultural work), a groas head of 320 ft. being 
obtained at the power house, where is installed a Turgo " 
impulse turbine by Messrs. Gilkes & Oo., of Kenda]. This 


: machine, fig. 2, on a net head of 310 ft. and taking 


96 cb. ft. of water per minute, gives 84 B. H. P., the loss due 
to friction head being then only 9:7 ft. ; teking 224 cb. ft. 
per minute, it will give 88'8 H.P., the loss due to friction 
head then being 58 ft. The turbine is fitted with a sensi- 
tive shaft governor, a slipper deflector, and a spear regu- 
lating nozzle; the regulating nozzle is adjusted by hand 
so as to utilise all the water available in the burn, there 
being no storage. The pipe-line intake is shown in fig. 4. 
Coupled to either side of the turbine is a compound- 
wound protected type generator, each being of 22-Kw. 
capacity at 250 volte, and to the shafts of these machines 
are attached two line boosters capable of dealing with the 
whole output of the generators. The boosters are shunt- 
wound and hand-regulated, the speed of the set being 
950 R.P.M. The generators and boosters were made by 
Messrs. Electromotors, Ltd. ' 
On the switchboard, by Messrs. Whipp & Bourne, is 
mounted only the minimum number of instrumenta, and 


very simple switchgear. It is fitted with a change-over 


switch, so that if the turbine is stopped for cleaning, the 
local circuits can be fed from the town network. The 
whole of the plant is housed in a neat power house of brick 
with & pavilion roof of slate, the internal dimensions being 
only 24 ft. x 12 ft. (fig. 5). 

Between the power house and the town network is a pole 


Fia. 2.—TURBO-GENERATORS AND BOOSTERS. 


line, the terminal poles of which are illustrated Jin 
figs. 5 and 6, 14 miles in length, carrying two 01 sq. in. 
outer conductors, with two No. 6 neutral wires. The 
current on this line can be given a boost of 90 volta, if 
necessary. Running alongside of the hill in a westerly direc- 
tion is another pole line conveying the supply to Inshes House, 


804 


THE ELECTRICAL REVIEW. [Vol 87. No. 2,248, DzcmumzR 34, 1930. 


1,000 yards distant, with an extension of 200 yards of 
underground cable across the park, and a further 400 yards 
of pole line to Castle Hill House. 

At Inshes House the lighting installation consists of 
about 150 30-watt lamps, and there are connections for a 
number of heating points for intermittent use (the house 
being kept warm with a central heating system), a cooker 
in the kitchen, a hot plate in the dining-room, and a 
washing machine and irons in the laundry. 

At Castle Hill the lighting installation consists of about 
70 30-watt lamps, and there are connections for a few 
heating points, a washing machine, and irons. At this 
house there is also an 8-H.P. motor to drive the farm 
machinery. 

Eastwards from the power house there is a pole line 600 
yards in length to the Parks of Inshes farmhouse and 


FIG. 3.— PIPE-LINE. 


the farm buildings. Here the lighting of the house and 
farm buildings consists of about 10 0 30-watt lamps. There 
are also connections for a numberrof heating points in the 
house, and the farm machinery is d iven by a 10-H.P. motor. 
This line is being extended to supply another private 
house and farmhouse and farm buildings, about half a mile 
distant. 

The plant has now been in operation for two months, and 
has in every way fulfilled expectations. The 
machinery runs constantly night and day, 
and is visited once daily by an atten- 
dant from the local electricity works. It 
has keen stopped for a few minutes once a 
week, so that the governor can be lubricated. 
The supply from the scheme has enabled the local 
electricity works to dispense with a Sunday 
morning shift of two men, and it has also 
reduced the running hours of the steam plant 
by at least one hour per day, it being possible to 
rtart up half-an-hour later in the morning, and 
shut down at least half-an-hour earlier at night. 

The scheme was prepared and carried out by 
Mr. E. J. Williams, manager for Scotland for 
Messrs. Edmundson’s Electricity Corporation, 
Ltd., who have 37 branches throughout Great 
Britain, and who have in hand a number of 
other hydro-electric installations in the north 
of Scotland—evidence that the high cost of 
coal and oil is at last directing attention 
to the value of water- power in Britain. 
Th: North of Scotland Electric Light and 
Power Co., Ltd, «f which Mr. Williams is also manager, 
is the company which purchases the surplus energy from 
the Inshes scheme. 


Electric Heating and Cooking in France.— French 


manufacturers of electric heating and cooking apparatus have 
formed themselves int? a syndicate, with a board of management 
and Paris oflices, their object being not only the defence of their 
professional interests, but the development, by common action, of 
the use of electricity for heating and cooking, for which a wide 
field is foreseen with the growing multiplication of hydro-electric 
central stations throughout France. Experience obtained abroad, 
they aver, shows that these appliances and processes are now 
absolutely dependable. 


Fig. 4.—PIPE-LINE INTAKE, 


Fig. 5.—PowER HOUSE AND 
TERMINAL POLE. 


. retically zine, which is electro 
it completely, 
* should accelerate dde MCA of the base, for in the case of an 
. iron-zinc couple the zinc will dissolve, while with an iron. 
copper couple the iron will be attacked. In practiee, how- 
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A SYMPOSIUM ON ELECTROPLATING. - 


a REE E AT 8 BEFORE THE Finit SOCIETY AND THE 
INSTITUTE OF METALS. 


Ow: ind: l9th the Faraday Society and the Sheffield section 

of the Institute of Metals met jointly in the Mappin Hall of 

the University to receive and discuss a series of papers dealing 
with some of the problems that confront or interest the electro- 
plater. Conferences of this kind have frequently been held 
in America, but this is probably the first meeting of its kind 
in this country, where it must be confessed electroplating is 
often carried out by men who have no scientific understandi 

of their art, and by methods frequently so inefficient that they 
would have been discarded a generation ago in many another 
branch of electrotechnics. Apart, therefore, from the direct 
value of the papers and discussions, and these were by no 
means inconsiderable, the meeting should be productive of 
even niore indirect benefit by the stimulus it has undoubtedly 
given to a deeper regard for the scientific aspects of an in- 
dustry so little addicted to open debate, 

and in which so much useless and indeed 
mischievous secrecy and reticence still 
reside—always a svmptom, be it noted, 

not of knowledge, but of ignorance. 

In the afternoon session papers 
dealing with electroplating generally 
were brought forward. Prof. C. H. 
DEscH presided over this session. In the 
evening, when Mr. E. A. SMITH was in 
the chair, discussion was entirely de- 
voted to silver plating, an industry 
which is largely centred in the city of 


Sheffield. 
ELECTROPLATING. 

Dr. LESLIE AITCHISON opened the pro- 
ceedings of Part I with a general paper 
discussing how electroplating is and can 
be applied for the prevention of corro- 
sion. The protection of iron and steel 
against rust was the matter chiefly dealt 
with, and it was shown that the protec- 
tive coating must not only itself be 
able to resist attack by oxygen and moisture, weak 
acids, and electrolytes, but must be mechanically impervious 
to the passage of these agents. Leaving aside paints and 
varnishes, by far the most important metallic protective 
coatings are tin and zinc applied hot, in tinplate and gal- 
vanised iron. Nevertheless, electroplating has manifold ad- 
vantages in special cases, particularly where application must 
be made in the cold so as not to injure the base article, and 
we find, therefore, that where a regulated weight of deposit 
is needed, or a superior appearance desired, electro-depositing 


Fie, 6 —TERMINAL POLE: WITH 
METER Box AT Town NETWORK. 
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is the most satisfactory method of procedure. Zine plating 
is now largely employed to protect aircraft parts, and a 
coating less than a thousandth of an inch in thickness can 
be applied so uniformly that it affords adequate resistance to 
corrosion under aircraft conditions. In such cases, apart from 
the possibility of depositing so thin a coating, only a cold 
process could be employed, for hot tinning or Salvari 
would destroy entirely the heat treatment condition of these 
special steel aircraft parts. Other protective metals in com- 
mon use for iron and steel are nickel, tin, and copper. Theo- 
sitive to iron, should protect 
while copper, which is electro ‘negative to it. 


ever, when the protective coating is pierced the iron corrodes 
whether the covering be of zinc or copper, eua it 5 
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much less in the former case. This curious fact is probably 
due to want of homogeneity in the iron itself, and the con- 
sequent formation of minuté local couples, the action of 
which is, however, retarded by the proximity of the more 
electro-positive zinc, bat accelerated by the proximity of 


copper. ^" = oO " 

Closely allied to'the subject of this paper was that by Mr. 
S. FIELD, A. R. C. S., on The Commercial Electrolysis of Zinc 
Sulphate Solutions." “Practically all, cold galvanising is 
effected with thése solutions, hence the practical importance 
of the subject. But a still more important use of zinc sulphate 
solutions 18 in thé recovery by the wet method of zinc from 
Zinc ores, a method that has recently been developed to a great 
extent in America and Tasmania, and which bids fair in the 
end to supersede, the  scientifically-barbarous distillation 
method. In the wet method thé leaching of the ore gives rise 
to zinc sulphate in solution, and after purification of the 
solution, the zinc 1s recovered by electrolysis, using a lead 
anode and an aluminium cathode. The solution may contain 
to bégin with some 8 per cent. of zinc and 3 per cent. free 
sulphuric acid’; as electrolysis proceeds the percentage of acid 
of course rises.’ Mr. Field in his paper discussed the question 
of the maximum ‘current density it is possible to employ so 
that the eflüciency shall not fall below such a point that‘ an 
increased expenditure of energy is no longer economical. He 
also considered other factors that affect the current efficiency, 
such as the amount of zinc in solution, temperature, and im- 
purities. The latter point was particularly emphasised, and it 
was stated that the effects of the presence in solution of a 
few parts in a million of nickel and cobalt affect disastrously 
the mechanical properties and even the physical continuity of 
the zinc deposits. The nickel and cobalt remain in solution, 
and must be got rid of before electrolysis. The addition of 
certain colloids improves the deposit, but only temporarily. 
Traces of nickel and cobalt may increase the power consump- 


tion from some 3,000 kilowatt-hours per ton of zinc to over 


In electro galvanising the effect of using impure anodes is 
similarly harmful. In most cases the mechanical properties 
of the deposit must be of high quality; it never must flake, 
frequently it must be possible to bend the galvanised article 
without cracking or removing the deposit. In such cases the 
presence of impurities in the zinc is fatal, for such deposits are 
invariably brittle. 

Another commentary on the opening paper was that by 
Capt. W. A. Tuan, A.M.I.0.E., dealing with Applications 
of Electro Depositing in Aeronautical Engineering.’’ The 
paper dealt with the use of copper only, and discussed— 

(1) The use of copper depositing as a protection against 
carburisation in case- hardening; 

(2) Copper depositing on aero-engine cylinder surfaces to in- 
crease the thermal conductivity ; 

(3) The building up of definite constructive units by copper 
deposition—for example, the copper water-jacket of the Beard- 
more aero-engine cylinder. | l 


A considerable amount of useful information relating to the. 


preparation of iron and steel articles for the plating bath and 
the best conditions for getting good deposits will be found in 
the paper when it is published. Unfortunately it was not 
possible to have it in type at the meeting. 

Mr. Byron Carr described his researches on '' Cobalt Plat- 
ìng,” and set forth the conditions he had found best for secur- 
ing good and reliable deposits. Cobalt plating as a substitute 
for nickel plating, or perhaps even steel facing, is likely to 
have a future. Some years ago some Canadian investigators 
drew attention to the extraordinarily high current densities 
that can be used in cobalt plating, thus enabling a sound 
facing deposit to be thrown down in a very few minutes. 
Later researches have confirmed this striking fact, but they 
have also made it clear that it is only under very limited con- 
ditions that the deposits are regular, sound and bright. 
Using a bath containing 44 lb. of cobalt sulphate, 5 oz. of 
boric acid, and 24 oz. of sodium chloride per gallon and work- 
ing at 34? O., current densities of 150 amps. per sq. ft. can be 
employed. Mr. Carr's work is à valuable contribution to our 
knowledge of these conditions, and is the first study of cobalt 
plating that has appeared in this country. 

A communication by Mr. W. R. Huaues on The Use of 
Colloids in the Electro-deposition of Metals“ drew attention 
to a fascinating section of electroplating that is hardly under- 
stood at all, in which such knowledge as we have is purely 
empirical, and where svstematic research is urgently called 
for. It is well known that some metals, such as lead. cannot 
be deposited at all in a coherent form unless a colloid be in 
the solution. In other cases, such as zinc or copper deposi- 
tion, the quality of the metal may be greatly improved. In 
some cases, such as silver, & bright instead of a dull deposit 
may be precipitated. Manv addition-salts can be made to act 
in the same way as colloids. The phenomenon bristles with 
obscurities. In Mr. Hughes’s opinion the effect of the colloid 
is to diminish the size of the crystal grain in the deposited 
metal. It is a pity that this matter was not discussed—per- 
haps it is rather a matter for the pure electrochemists—but 
anyhow it is of value to have drawn more attention to a matter 
ef which the elucidation is so desirable. 


ELECTRO SILVER PLATING. | 
Discussion in this section was opened by Mr. W. R. 


Banciay, and it centred largely round the quality of bath that 
yields the best deposits, and the important question of current 
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density. Mr. Barclay recommended a bath containing 51 oz. 
double cyanide of silver and potassium per gallon and 34 oz. 
free cyanide, worked at 17 to Z3? C., with a current density ot 
about 3 amps. per sq. ft. The discussion emphasised the 
necessity for further experimental study as to the precise 
reason for the beneficial etlects—or the reverse—of such addi- 
tion agents to the ordinary double cyanide bath of salts such 
as potassium chloride, sulphate, cyanate and formate, most 
of which are found in commercial baths. A considerable 
amount of empirical and trade knowledge exists on these 
i E but at present its scientific bearing is hardly under- 
8 : 
Much such information has been collected and tabulated in 
a valuable paper presented by Mr. G. B. BROOR and Mr. L. 
HoLuks, entitled The Chemical Composition of Old 
Silver-plating Solutions with Observations on their Working 
Properties." It is difficult to summarise this paper because 
its chief value lies tn its tabular analyses of some 60 solutions 
collected from various works in Shettield and elsewhere, some 
of which have been in use for nearly 50 years. Side by side 
with the analyses are given the conductivities and the work- 
ing properties of these solutions. Only a practical electro- 
chemist or a skilled plater can appraise this mass of co- 
ordinated material at ita true value and appreciate its useful- 
ness. At present, however, the work is incomplete, for while 
determinations have been made of the amount of silver, double 
cyanide, free cyanide, and potassium carbonate in solution, 
the authors have not yet found time to determine the rarer 
impurities, such as cyanates and thiocyanates. 

For the present the general conclusion reached was that the 
best solutions—as well as the most economical from the cur- 
rent consumption standpoint— were those of highest conduc- | 
tivity, and that conductivity was largely a function of potas- 
sium: carbonate content. Now this impurity is the very one 
chiefly found in the old solutions, resulting both from the 
impure cyanide used a generation ago and from the long- 
continued absorption of carbonic acid gas from the air. It is 
therefore the presence of carbonate that gives superiority to 
the old solutions, a result which was confirmed in Mr. 
Barclay's paper and by the independent and perhaps prior 
evidence of Brunner and his own experimenta. 

The value of potassium carbonate in a silver bath in a direc- 
tion other than improving the quality of the deposit was 
brought out in Mr. FRANK MasosN's paper. A New Maximum 
Current Density in Commercial Silver Plating." In the solu- 
tion normally used for plating, if a high current-density—say, 
exceeding 3 or 4 amperes per sq. ft.—be used the deposit is 
of a large crystalline grain, so much so that a high finish 
cannot be obtained, on account of its hardness, anyhow with- 
out undue expenditure of labour. If the current density 
greatly exceeds the above figures, the deposit is liable to be 
'" burnt '' and be entirely useless. Mr. Mason has discovered— 
or let us say re-discovered, so as to meet criticism on the 
score of prioritv—that from a solution containing more free 
cyanide than is the usual practice, and also potassium carbon- 
ate in quantities far larger than those accidentally present in 
many commercial solutions, silver can be deposited at a cur- 
rent density at least double the present rates, and that even 
so the deposit is of an exceptionally fine texture and takes a 
brilliant finish. A commercial bath containing— 


Silver 26.14 grammes per litre 
Free cyanide 47.25 grammes per litre 
Potassium carbonate 165.00 grammes per litre 


was worked under ordinary conditions, but with a current 
density of 8 amps. per sq. ft., and after depositing 8.000 ozs. 
of silver the crystalline structure of the deposit and its finish 
after burnishing was found to be indistinguishable from a 
first-rate deposit made from an ordinary commercial bath. If 
substantiated by experience, and in spite of some timorous 
adverse criticism it would appear that Mr. Mason's claim is 
a valid one, the result should be of considerable import- 
ance to the electroplating industry, for it will be possible to 
double the capacity of existing plating baths and thus almost 
halwe the overhead charges on electroplating. 

. Mr. G. B. Brook read a second paper, in which he set out 
to explain a trouble common in the electroplating trade, 
namely, the occasional appearance of a peculiar cloudy effect 
upon burnished silver which is intensified by rough polishing, 
and which in that case takes the form of red patches. Mr. 
Brook ascribes this to the result of using too high a current 
density. He showed that in these circumstances individual 
silver crystals of an acicular or needle form tend to be de- 
posited. The burnishing process lays down these crvstals, but 
in the interstices so left the polishing material lodges, and 
hence the reddish patches referred to. Other speakers dis- 
agreed with Mr. Brook's explanation, but their criticism did 
not seem conclusive to us, and it is of course possible that 
causes other than this may lead to the effect described. 

The last paper on the programme was by Mr. S. FELD, and 
it described an experimental study of the deposition of gold- 
silver allovs, a subject, strange to say, which has scarcely been 
investigated previously by the electrochemist. Apart from its 
intrinsic interest, the deposition of gold-silver allova has some 
industrial bearing. for the well-known '' green gold " deposit 
consists of one of these alloys. Mr. Field, who is a past- 
master on the subject of depositing alloys, has studied the in- 
fluence of varving conditions on the composition of the 
deposit, which in the absence of hydrogen deposition can be 
calculated from the ratio of its total mass to that of the 
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copper deposited in a eoulomb meter in the circuit. In a 
anide solution, which na y was used, gold is more posi- 
ve than silver, It was found that the higher the current 

density and the more dilute the solution, the greater was the 

percentage d ir deposited. In the somewhat dilute solution 

ordinarily used for depositing “ green gold, the proportion 

of gold thrown down is almost constant at about 77 per cent. 

over a wide range of current densities. Professor DEsCH 

pointed out that the deposit is a solid solution of gold and 
ver. 
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EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR NOVEMBER, 1920. 


THE official returns of our foreign electrical trade for the past 
month show very satisfactory totals, the export values of electrical 
material and machinery for November being £1,678,940, an 
increase of £357,688 over the previous month, and £293,146 more 
than the June, 1920, total of £1,385,794, the previous record 
figures. Nearly all the export items show increased values, the 
principal increase occurring in electrical machinery, £220,000, 
whilst higher export values are also recorded in electrical goods, 
£55,000 ; insulated wire, 286,000 ; glow lamps, £10,000 ; batteries, 
£9,000; and meters, £10,000; electric telegraph and telephone 
material and apparatus exports fell off to the extent of £2v,000, 
and carbons, £13,000. 

The electrical imports for November are lower by £47 000 than 
in the previous month, the total being £885,963 ; electrical machinery 
import totals recorded a falling-off of over £50,000, slightly 
increased values occurring in the imports of electrical goods and 
insulated wire. 

The re-exporta of foreign and colonial electrical material for the 
5 at £18,546 are £4,000 less than in the previous month of 


VALUMS OF ELEOTBRICAL EXPORTS AND IMPORTS FOR 
NOVEMBER, 1920. 


Exporta. Imports. Re-exports. 
Electrical goods and apparatus £280,941 £106,519 48,094 
(unenumerated) 
Wire i vie $98,187 23,546 29 
Glow lamps ES wes eee 50,083 12,692 2,591 
Aro lamps and perta  ... “ee 3,801 5,322 22 
Batteries eco eee see eee 80,557 22.518 TT 
Meters ‘ m Vas iis 41,059 12,704 1,340 
Oarbons ... — vu 2 13,399 15, 045 736 
Electrical machinery : — 
Railway and tramway motors ... 2,419 — — 
Other motors and generators 216,198 — — 
‘Electrical machinery (unenu- 251,225 142,655 8,631 
merated 
Switehboards (not telegraph or 20,497 1,191 — 
telephone) | 
Telegraph and telephone cable 
and material 
Telegraph and telephone wire 130,596 9,687 — 
and cable (not submarine) 
Submarine telegraph and tele- 81,609 — — 
phone cable 
Telegraph and telephone instru- 108,369 34,234 2,103 
ments and apparatus 


Totals... ooo $1,078,940 £385,963 818,546 


THE BRITISH ELECTRICAL DEVELOPMENT 
ASSOCIATION  (INC.). 


ANNUAL LUNCHEON. 


On Friday last, after the annual general meeting of the Elec- 
trical Development Association, the annual luncheon took 
place at the Hotel Cecil. The President, Mr. llugo Hirst, 
occupied the chair, and there was a large gathering of mem- 
bers and friends. Amongst the guests were Sir John Snell, 
Sir Harry Haward, Messrs. W. W. Lackie, A. Page. H. Booth, 
Ll. B. Atkinson, C. H. Wordingham. H. H. Berry, C. O. 
Bastian, Sir T. O. Callender, Messrs, R. A. Chattock, D. N. 
Dunlop, F. Espir, S. E. Fedden, H. C. Levis, C. H. Merz, 
H. Marrvatt, J. R. Orr, G. Scott Ram. —. Gamage, Dr. A. 
Russell, Dr. R. M. Walmsley, and Ald. Walker. 

After the loyal toast, the CHAIRMAN gave the toast of '' Elec- 
tricity, the Electricity Commissioners, and the Institution of 
Electrical. Engineers.“ Remarking that he was usually an 
optimist, he said he could not help feeling that the prospects 
of development were not at present encouraging; they were 
passing through an industrial crisis, money was short, goods 
were short. Half the world wanted goods but could not afford 
to buy them: the other half was producing goods at a rate 
and a price for which only a limited market could be found, 
with the result that unemployment was rife. In a few months 
values had fallen 50 per cent., and men of substance were 
looking anxiously at the black clouds and wondering whether 
the storm would break. However, whatever happened, the 
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world would go on, and electricity would play a large part in 
ita reeonstruction. Before the war it was left to the con- 
tractor to tell the public of the advantages of electricity; that 
could not continue. Manufacturers had entered the field, and 
their collective wares should be presented to the public by a 
duly qualified association. E. D. A. could instruct the public 
in the merits of electric lamps and heating apparatus, indus- 
trial motors, &c. He knew something of the British public; 
they would not carry the public with them if they conducted 
the propaganda on too low a plane. They must interest and 
fascinate the public, show it what a wonderful part electricity 
must play in future transport, explain bow coal conservation 
and electricity went hand in hand, demonstrate the utility of 
water power, show how electricity would raise up industries in 
villages, assist agriculture, cheapen the cost of living, increase 
the yield of crops, and heal the sick. Let them appeal to the 
imagination—but they must not rely on engineers to do that; 
they needed men like Wells and Kipling to touch the imagina- 
tion. There were other avenues for development, too; the 
Association could educate legislators, and improve the patent 
laws, which at present always worked against the patentee. 
In a recent case three judges of appeal agreed that an inven- 
tion was meritorious, but quashed the patent on the ground 
of faulty wording. Industry was built up on patents, and 
some firms had started research departments, but meritorious 
inventions must not be sacrificed to technicalities—the in- 
ventor must have his reward. In coupling with the toast the 
names of Sir John Snell and Mr. Ll. B. Atkinson, Mr. Hirst 
said the Electricity Commissioners had been received with 
favour by the public, and the Institution this year had a Pre- 
sident who was not only expert in science but also a leader in 
industry.  - ' i o. 

Sir JOHN SNELL, in reply, said the objects of the Association 
were the same as those of the Commissioners—the develop- 
ment of electricity; but whereas the former had complete free- 
dom, the latter were shackled by the law. Their policy was to 
get into liaison with the important associations of the industry 
as directly as possible. They welcomed the formation of the 
Electrical Research Association. The Institution had helped 
them materially in redrafting the Board of Trade Regula- 
tions," which would soon be completed. They had not yet 
had time to set up the Advisory Committees, but the associa- 
tions were efficient substitutes. Since the appointment of-the 
Electricity Commissioners in May loans had been sanctioned 
for 13 millions sterling, half of which sum was devoted to big 

wer stations, such as those which had been designed by Mr. 

earce for Manchester at Barton and by Mr. Wordingham for 
Leicester. A sum of 4j millions had been applied to trans- 
mission and distribution, and 23 millions to extensions of small 
power stations, work which would not have been sanctioned 
if the Joint Authorities had been in existence—but it was 
unavoidable, if development was not to be brought to & stop. 
Anxious thought had been given to the question of increasing 
maximum charges for supply; all costs had gone up, and the 
pre-war charges had become inadequate. But under the 
Statutory Increase of Charges Act they were restricted to in- 
creases enabling the undertakers to pay any three-quarters of 
their former dividends, and under the Act of 1899 certain com- 
panies and all local authorities were unable to benefit. Those 
matters would be put right by the new Bill. The Commis- 
Bioners felt that the well-being of the smaller undertakings 
especially depended on wise decisions regarding these appli- 
cations, of which 900 had been received. Delays were caused, 
too, by the statutory necessity of publishing certain notices 
months in advance. They had provisionally determined 13 
areas, and the inquiries would begin on January llth. Not 
only the local authorities but also the companies had shown 
themselves willing to enter into schemes with enthusiasm, and 
the Commissioners had been able to inform the Ministry of 
Transport that compulsory powers could be dispensed with for 
a time, to give existing undertakers full scope for voluntary 
work. If, however, the schemes were not forthcoming, they 
would have to go to Parliament with good cause, and would 
secure the powers. A few small undertakings thought they 
could do better on their own, but there was no shadow of 
doubt that development on a big scale was the right thing for 
the industrial development of this country. The new Bill 
would enable Joint Authorities to borrow and their constituents 
to lend money, would provide for the revision of maximum 
charges at intervals of three years instead of five, and would 
enable railway companies with surplus power to supply the 
public bv consent of the authorised undertakers. Electrifica- 
tion of the railways would be rapid when the financial situa- 
tion improved, and would carry electricity supply into areas 
not now served. General co-operation of electrical interests 
fhroughout the country would help industrial development: 
electricity supply was undoubtedly a key industry, and thev 
looked forward to ever-increasing co-operation with this most 
inportant Association. 

Mr. Lu. B. ATKINSON, also replying, referred to the eloquent 
and remarkable speech of the President, which, he felt sure, 
was uttered under a passing wave of pessimism. The Institu- 
tion was one of the youngest of its kind, but was the most 
vigorous, the largest in numbers, and the most progressive that 
ever existed. Its interests covered an immense range, and its 
invsteries fascinated the lay mind, which was fond of the 
saving '' Electricity is stil in its infancy '"—yet the public 
did not notice that '' Gas was in its dotage.” They also said that 
no one knew what electricity was; in point of fact, more wag 
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known about electricity than most people knew about their own 
boots. Unfortunately, there was no electrical sense, so that 
the great public knew neither the extent to which electricity 
already entered into their lives nor how much it ought to enter 
into them. It was the function of E.D.A. to tell mankind all 
about electricity. which for half a century had been developed 
only in a half-hearted way. It must be brought into every 
house, as it was in Amsterdam, and E.D.A. would promote a 
vigorous propaganda to that end. They had a first-class com- 
modity, and by forcing it on the consumer they would benefit 
him as well as themselves. Half the dullness, half the work, 
and half the dirt of life would be abolished if electricity were 
fully utilised. 

Mr. A. F. Berry (Chairman of E.D.A.) proposed The 
Guests," and welcomed the optimistic note of Mr. Atkinson. 
He asked the Press not to lead people to think that electricity 
was something to be afraid of. The Association had worked 
hard to spread the gospel of electricity. Mr. Gordon Selfridge 
was 8 good example of a man who used electricity all day and 
for everything. 

Replying to the toast, Mr. SELFRIDGE declared that Mr. Hirst 
was not really a pessimist. It was the duty of the Electrical 
Development Association to remove the conservatism that 
reigned in people's minds with regard to the necessity of using 
electricity freely in every way. Even some of the producers 
of electricity seemed to suffer from that spirit of conservatism. 
The Association would remove it by the power of publicity, 
with which, wisely directed, anything whatever could be 
achieved. He could 1 no more delightful undertaking 
than that of exercising the imagination in bringing home to 
pope iae fact that electricity was an absolute necessity to 

em all. 


IMPORT TRADB OF AUSTRALIA. 


Tur following figures, showing the values of the imports of 
electrical and allied goods into Australia in 1918-19, are taken 
from the recently published official trade returns. For pur- 
poses of comparison the figures for 1917-18 are given, and notes 
of increases or decreases are made. Only in the case of cables 
is it possible to indicate any unit other than value. 


1917-18 1918-19 Inc. or dec. 
£ £ 


Gas and oil engines. £ 
Total ... ys .. 100,000 141,000 + 41,000 
From United Kingdom .. 12,000 25,000 + 13,000 
» Canada e ix s 9,000 10,000 + 1,000 
„ United States 77,000 106,000 + 99,000 
High-speed reciprocating steam engines (direct coupled). 
Total ... 3,000 1,000 - 2,000 
From United Kingdom 3,000 1,000 — 2,000 
Steam turbines, economisers, superheaters, £c. 
Total £ 74,000 80,000 + 6,000 
From United Kingdom 69,000 74,000 + 5,000 
„ United States 4,000 6,000 + 1,000 


* 


Dynamo-electric machines, static transformers, induction 
coils, electric fans and parts thereof. 

Total 277,000 501,000 ; 

From United Kingdom 75,000 182,000 +107,000 

» United States 189,000 308,000 +119,000 


Regulating, starting and controlling apparatus. 


Total 58.000 93,000 35,000 
From United Kingdom 23,000 26,000 -- 3,000 
„ United States 35,000 66,000 + 31,000 
Electric fittings, viz., switches, fuses and lightning arrestera. 
Total as 050 39900 d 15000 
From United Kingdom 15, i ; 
„ United States 22,000 64,000 + 42,000 
„ Japan s 19,000 16,000 + 4,000 
Electric heating and cooking appliances. 
Total  ... 000 EX + 1000 
From United Kingdom 6, ; + 1, 
„ United States 7,000 8,000 + 1,000 
Electrical appliances, other. 
Total  ... zu 000 D 
From United Kingdom 47. f + II, 
„ United States 82,000 168,000 + 86,000 
„ Japan 34.000 54,000 + 20,000 
» Netherlands 68.000 140,000 + 72,000 
Telephone apparatus. , 
Total 1000 99 000 + 5000 
From United Kingdom 14, ; — 5, 
„ United States 42,000 70.000 + 28,000 
Accumulators or storage batteries. 
Total... 3000 1000 + 2900 
From United Kingdom 9, : + 4, 
„ United States 39,000 107,000 + 68.000 
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AMPLIFICATION — MILES GAIN 


Arc lamp carbons. 


Total ER ... 10,000 19,000 + 9,000 
From United Kingdom . .. 8,000 1,000 - 2,000 
» United States 3,000 17,000 + 14,000 


Arc lamps, carbon in blocks, vacuum tubes, measuring 
and recording instruments, insulating tape. 


Total 48,000 143,000 + 
From United Kingdom 19,000 31,000 + 12,000 
„ United States 23.000 99,000 + 76,000 
Lamps and lampware. 
Total . 114,000 176,000 + 62,000 
From United Kingdom 27,000 25,000 — 2,000 
, Japan ... m 19,000 27,000 + 8,000 
„ United States 61,000 108,000 + 47,000 
Cable and wire, covered. 
Total Tons 920 4,000 + 3,080 
181,000 612,000 +431,000 
From United Kingdom Tons 150 825 + 675 
£ 24,000 147,000 +128,000 
„ Canada Tons 3 450 447 
1.000 49,000 + 48,000 
„ Japan Tons 600 1,700 + 1,100 
£ 124,000 293,000 +169,000 
„ United States Tons 165 970 + 
£ 32,000 193,000 + 91.000 
WESTERN ELECTRIC TELEGRAPH AND 


TELEPHONE SYSTEMS. 


$ (Concluded from page 775.) 

THE uniformity of the amplifying efficiency of a Western 
Electric repeater of the latest type is well shown in fig. 5. 
Curves A1. A, and A, show typical gain characteristics, as a 
function of fre uency, for three adjustments—high, medium, 
and low amplification. Miles gain represents miles of 
standard cable for a frequency of cycles. The curve is 
almost flat between 135 and 2,600 cycles, and its shape is 
practically the same in each case—a very important matter, 
to 20 sets may be connected in tandem. Fig. 6 shows 
the repeater element, 

The demonstration was designed to show the two chief 
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Fia. 5.—TyeicaL TELEPHONE REPEATER TRANSMISSION 
CHARACTERISTICS. 


types of repeater and terminal equipment involved in long 
trunk cable and aerial systems, i.e., the 22-type (2-element, 
9.way repeater for 2-wire use) and the 4-wire equipment. 
Artificial lines were used which attenuated the transmission 
by amounts corresponding to average practice in the spacing 
of each type of repeater. a l 
The 2-wire repeaters were of the 22-type, similar in design 
to those which have recently been installed on a non-loaded 
aeria! No. 8 B. W.G. (435 Ib. per mile or 4.2 mm.) line between 
New York and San Francisco. Twelve of these repeaters are 
employed on this backbone route, and of course others are 
used when the circuit is extended appreciably at either end. 
The demonstration circuit was terminated at each end with 
a local battery set. The first section of line had an equivalent 
of five standard miles, leading to the apparatus used in a 
long-distance central office; from this there was a line, equiva- 
lent to seven standard miles, to the first repeater. Between 
the repeaters there was a line of 14 standard miles, and bevond 
the second repeater the make up of the circuit was similar to 
that leading up to the first. The repeater sets were adjusted 
to give 12 standard miles gain each. in both directions. This 
was possible because of the good balance between line and 
network which could’ be obtained with artificial lines, and 
corresponded to an equivalent between testboards at the ter- 


808. THE ELECTRICAL REVIEW. [Vol 87. No. 2,248, DECEMBERE 24, 1920. 


minals of only four miles. Higher gains might easily be 
obtained, but they would bear no particular relation to 
ractical conditions. The sets were capable of giving about 
22 miles gain at their maximum adjustment. A figure con- 
siderably below this is usually adopted in deciding on the 
location of repeaters. 

The repeater sets were of the panel type, designed to be 
mounted in relay rack bays, as shown in fig. 7. An adjacent 
demonstration rack contained the monitoring and talking 
panel, and the signalling panel, which was specially arranged 
for the demonstration with the various kinds of equipment 
necessary to illustrate three types ‘of signalling: 16-cycle 
relayed, 135-cycle relayed, and 135-cycle amplified. One panel 
of testing equipment was shown which included such ap- 
paratus as might be common to a large group of repeaters, 
namely, the motor panel for testing the power supply voltages 
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Fig. 6.—VaccuM TYPE TELEPHONE REPEATER ELEMENT, 
WITHOUT BULB, AND COMPLETE. f 


and currents, two types of gain-measuring equipment, and 
a vibrator for supplying 135 cycles for signalling. 
Special.mention should be made of the indicating type of 
gam-measuring set (fig. S). This set will measure (with a 
suitable auxiliary speech-frequency oscillator) the actual am- 
plification introduced by a repeater set between two artificial 
lines to an accuracy of 4 mile. An amplifier-rectifier is em- 
ployed whose output is recorded on a small indicating galvano- 
meter. This amplifier-rectifier has its high impedance input 
thrown alternately across-certain resistances in the input and 
output artificial lines by a quick-acting switch. The attenua- 
tion of the input artificial line is varied by adjusting dials 
controlling shunts, and. when this added attenuation is 
neutralised by the repeater gain, the deflections in the two 


Fig. 8.—Meter Type TRANSMISSION GAIN 
MEASURING UNIT. 


positions of the switch are equal, and the gain is read directly 
from the dial settings. Gains at any frequency from 100 to 
30,000 cycles and of any magnitude from 0 to 46 miles may 
De measured. The set may be used with either two-wire or 
four-wire repeaters. 

The four-wire repeater sets were similar in design to those 
employed in the United States for four-wire trunk cables of 
moderate length. Such cables are generally loaded with 
medium coils (175 H.), on heavy spacing (6,000 ft.). 
Starting from the local battery set, the circuit led through 
a 2-wire line of 5 standard miles equivalent, to the 4-wire 
terminating set, with an additional loss of 3 miles. This set 
served to transform the circuit from 2-wire to 4-wire, and 
also to change the local l6-cycle signalling to the 135-cycles 
used on the long-distance cable. Front this, on the outgoing 
side, the line went through 15.5 standard miles equivalent to 


the input of the first one-way amplifier, which was set at 
34 standard miles gain; then through 31 standard miles equiva- 
lent to the second repeater, adjusted to Ps the same. gain 
as the first. From the output of this amplifier .the circuit led 
through 15.5 standard miles to the 4-wire terminating set at 
the far end, and finally over a short 2-wire line of 5 standard 
miles to a local battery set. aC MS 
With these gain settings the equivalent of the 4-wire circuit 
proper between the 2-wire lines was practically zero. With 
good balance against the 2-wire lines, short 4-wire circuits 
may actually be used to give a gain in transmission. 
Arrangements were also provided for connecting the two 
systems in tandem, so as to talk through two 2-wire and two 
4-wire repeaters, six tubes in all. e two systems were 
switched together at the points normally connecting to the 
local battery sets, and on account of the long length of line 
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Kia. 7.—THROUGH-LINE VACUUM-TUBE TELEPHONE REPEATER 
SET (2-WIRE CIRCUIT). 


between the adjacent 2-wire and 4-wire repeaters the gain 
of the 2-wire sets was increased to 16 miles each. The total 
line equivalent was then 110 standard miles, and the net 
equivalent of the circuit with repeaters was reduced to about 
17 miles between subscribers' sets. 

On trunk circuits enormous economies are possible by the 
use of repeaters, and on the longest circuits commercial 
transmission would be impossible without them. On trunk 
circuits of moderate length, commercial speech -transmission 
is obtained with the aid of repeaters, on conductors having 
only a small fraction of the copper that would otherwise be 
required. With regard to the present possibilities of wire 
communication, it is stated that the repeater makes it possible 
to talk to any earth distance where land lines can be installed. 


Fic. 9.—THROUGH-LINE VACUUM-TUBE TELEPHONE REPEATER SET 
(ONE-HALF) FOR ONE WAY OF ONE 4-WIRE CIRCUIT OF LOADED CABLE, 


The whole of the demonstrations, both telegraph and tele 
phone, were exceedingly interesting, and the results obtained 
bore out the staternents made by the engineers by whom 
they were carried out. The contrast between the faint, hardly 
audible speech over the long artificial line without amplifica- 
tion, and the strong clear speech which came through, directly 
the repeaters were switched into circuit, was very impressive. 
Perhaps the most striking observation was the fact that these 
apparatus were clearly not in the experimental stage or subject 
to rule-of-thumb methods; accurate measurement was the 
key-note throughout, demonstrating the fact that telephone 
repeater systems had been established on a sure scientific 
basis, and that the results that would be obtained were as 
certain as the methods by which they were secured. 

We believe that the apparatus will remain installed in 
London, and can be seen on application to the company 
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ITHE WEST OF ENGLAND ELECTRICITY 
: AUTHORITY. | | i 


Waereas Section 5 of the Electricity (Supply) Act, 1919, has 
enabled the Electricity Commissioners to provisionally de- 
limit thirteen electricity districts for the purposes of the Act, 
no Joint Electricity. Authority has as yet been constituted for 
any of the districts, although a number of schemes for the 
formation of such authorities have been prepared. 

The first area to be provisionally constituted a separate 
electricity district was that known as the. West of England, 
or Lower Severn, District. On January llth next the Elec- 
tricity Commissioners are to hold a local inquiry at Bristol 
with reference to the area to be included in: the proposed 
. district. and to consider a scheme which has been submitted 
for effecting an improvement in the existing organisation for 
the supply of electricity in, and the formation. of a Joint 
Electricity Authority for, the distriet. 

The scheme to be submitted for the approval of the Com- 
missioners provides that the Electricity Authority shall con: 
sist of representatives of any or all of the authorised under- 
takers, county councils, local authorities, and such companies, 
bodies. or persons being large consumers of electricity, 
within the district. The voting rights of & local authority 
shall be retained notwithstanding the transfer of. all or part 
of its undertaking or purchase rights to the Joint Authority. 
A company loses its voting rights when it ceases to be an 
authorised undertaker exercising rights in the district. 

If the rights to purchase the whole or part of the under. 
taking of any authorised Undertaker is at any time transferred 
to the Electricity Authority, such undertaker shall have 
voting rights as from the date of such transfer. 

The county councils shall appoint three of the members of 
the Electricity Authority and the rest of the members shall 
be appointed pro rata with the number of units of electricity 
sold per annum within the area of supply of the local autho- 
rity, company, body, or person, and shall include the units 
used by local authorities for street lighting, tramways, and 
similar pur pesca. 

Any two or more local authorities, companies, bodies, or 
persons may aggregate the units so sold, and agree on the 
exercise of the voting power thus secured. 

Every member of tbe Electricity Authority (other than a 
member appointed by the county councils) shall have one 
vote only upon any question, and members appointed by 
eounty councils shall have a similar vote when the council 
or councils appointing them assumes financial responsibility 
commensurate therewith. In case of an equality of votes the 
chairman shall have & second or casting vote. 

The persons first appointed members of the Electricity 
Authority shall hold office for a period of three years from 
January lst next following the date of the approval of this 
Scheme, at the expiration of which term the voting power 


for the appointment of members shall be again ascertained, 


and the same shall be so re-ascertained every six years there- 
after. Members of the Electricity Authority may be members, 
officers. or servants of any county council, local authority, 
company, or otherwise. No person other than one who has 
his usual place of residence or place of business within the 
district shall be appointed a member. All members shall hold 
office for a period of three years. Ten members shall con- 
stitute a quorum at any meeting of the Electricity Authority. 

The Electricity Authority shall have, and may exercise, all 
powers and duties as are or may be conferred upon a Joint 
Authority by the Electricity (Supply) Acts. 1882 to 1919 (?), 
and may, with the consent of the Electricity Commissioners, 
borrow money for any purpose, which money, and the interest 
thereon. shall be a first charge either on the whole or part 
of the property, real and personal, which is vested in the 
Electricity Authority at the time at which the money is 
borrowed, or on the revenues of the Electricity Authority. 
The Electricity Commissioners may, for the purpose of en- 
abling the Electricity Authority to raise money, authorise the 
Electricity Authority to issue stock bearing interest. The 
Electricity Authority may, instead of borrowing money on 
mortgage or issuing stock, issue and renew bills and bonds. 

The total amount of any such bills outstanding at any one 
time shall not in the aggregate exceed the sum of one million 
pounds, except by the amount payable on bills issued shortly 
before any other bills fall due in order to pay off those bills. 

The Electricity Authority may obtain temporary loans, pro- 
vided that the total amount so advanced and outstanding at 
any one time shall not exceed one million pounds or such 
larger sum not exceeding two million pounds as the Electricity 
Commissioners may sanction. l 

For the purpose of defraying expenditure on capital account 
the Electricity Authoritv may. instead of raising moneys, 
employ anv monevs for the time being standing to the credit 
of any sinking or redemption funds established under this 
scheme. . No such moneys shall be so employed unless pro- 
vision is made for securing that anv deficiency (including 
loss of interest) occasioned in any such fund by reason of so 
employing such moneys shall be made good at the date (if 
any) on which such moneys are required for the purpose in 
respect of which they were originally provided. 

Any authorised undertaker whose area of supply is wholly 
or partly within the district. of, and any authority, company, 
-or person reéeiving or intending tò receive a supply of elec- 
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tricity from, and the council of any county or borough or. 
county district wholly or partly within the district of the 
Electricity Authority, shall have power to give financial assist- 
ance in any form to the Electricity Authority on such terms, 
including the payment of consideration for the assistance 
given, and subject to such conditions as the authority, com- 
pany or person giving such financial assistance thinks fit. 
Provided that in the case of the council of a county or borough 
or county district, whether or not the council is an authorised 
undertaker or receives or intends to receive a supply of elec- 
tricity from the authority, such powers as aforesaid shall not 
be exersised without the consent of the Minister of Health. 
The Electricity Authority may at any time enter, into an 
agreement for the immediate did or transfer of any 
| cluding a county council) 
to purchase the whole or part of an undertaking; the terms 
of such agreement shall be subject to the approval of the 
Commissioners. | 


If the Electricity Authority is satisfied that its receipts 
ob revenue account in any year are likely to be insufficient 
to meet the charges payable out of revenue the deficiency - 
shall be apportioned amongst the county councils, local autho- 
rities, companies, bodies, or persons entitled to appoint repre- 
sentatives* upon the Electricity Authority in proportion. to 
their voting power. | 
. The Electricity Authority shall consist of 30 members, 
provided that the number shall not be altered unless agreed 

y a special resolution carried by a majority consisting of at 
least two-thirds of the members of the Electricity Authority 
having voting power, and shall be subject to the approval 
of the Commissioners. , The chairman may be paid such 
remuneration for his services as the Electricity Authority may 
determine, and shall (if the Electricity Authority by resolu- 
tion also so determines) be deemed to be an officer of the 
Electricity Authority entitled to the receipt of a pension or 
gratuity on retirement. The Electricity Authority may ap- 
point officers and servants, and they shall be paid salaries 
and remuneration, and on retirement pensions or gratuities, 
as the Electricity Authority may determine, and any expenses 
incurred by the Electricity Authority in the exercise and 
performance of its powers and duties may be defrayed out 
of the fund established under Section 28 of the Electricity 


(Supply) Act, 1919. The Electricity Authority may delegate 


with or without restriction to committees of the authority 
any of the powers or duties conferred upon it, and may pay 
out of the revenues of the authority travelling and subsistence 
expenses of members of the authority, and reasonable com- 
pensation for loss of remunerative time. 

In this scheme the schedule to the Electric Lighting 
(Clauses) Act, 1899, shall be incorporated subject to certain 
exceptions and modifications. 

The prices charged for electricity shall be fixed by the 
Electricity Authority and subject to the approval of the Elec- 
tricity Commissioners. The voting power for the appointment 
of members of the Electricity Authority other than members 
appointed by county councils shall be one vote for every 
50,000 units of electricity sold per annum up to 500,000 units 
(ten vates); then one vote for every 55,556 units sold up to 
1.000.000 (19 votes); then one vote for every 62,500 units 
sold up to 1,500.000 (27 votes); then one vote for every 71,428 
units up to 2,000,000 (34 votes); then one vote for every 
83,334 units sold up to 2,500,000 (40 votes), and for each 
additional 100,000 units one additional vote, provided that no 
single body or pooled votes shall be entitled at any time to 


exercise voting power in excess of 45 per cent. of the votes 
held by all other bodies. 


LEGAL. 


AN ELECTRICITY SuPPLY CONTRACT. APPLICATION TO ANNUL. 


In the Chancery Division, on December 16th, Mr. Justice 
P. O. LaAwRENCE delivered his considered judgment upon the 
application of the North Metropolitan Electric Power Supply 
Co., Ltd., for an order annulling four -ggreements for the 
supply of electric power to the Stoke Newington Corporation. 
The case was reported in our issues of November 96th and 
December 10th. 

The agreemenís. said his Lordship, were dated December, 
1904, January, 1906. March, 1903, and October, 1911; three 
had to be considered, that of 1908 being immaterial so far as 
regarded the question at issue. The agreements might be 
determined by the Corporation, but the company had no 
power to determine them. The company alleged that they 
were now making a heavy loss instead of & profit, and that 
the agreements could not be enforced without serious hard- 
ship fo them. They further alleged that this loss had been 
brought about owing to the alteration of trading conditions 
occasioned by the war, and thev asked that the agreements 
be annulled. The companv had proved that the price of coal 
and wages had risen, and they contended that these rises 
made it impossible for them to manufacture the energy except 
at a heavy loss, and that this constituted an alteration of 
trade conditions within the meaning of Section 1. Sub-section 
I, of the Courts Emergency Powers Act, 1919. The porpra- 
tion did not dispute that the rise had taken place, Bat they 
B 
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denied that it came within the meaning of the section. His 
Lordship held that the rise in the cost of coal and wages had 
brought about an alteration in the trading conditions under 
which the company manufactured and supplied electrical 
energy. 

The next question was whether this alteration had been 
occasioned by the war, and he was assisted in that by the 
evidence of Mr. Gilbert Stone, on behalf of the Corporation, 
who had proved that the rise in the price of coal was occa- 
sioned by the war. But Mr. Jenkins, for the Corporation, had 
argued that although tbe rise might have been caused by war 
conditions, yet these obstacles had all been removed, and the 
price of coal and labour was stil on the up grade; it could 
not, therefore, be said that the alteration of trading con- 
ditions was due to the war. There again the affidavit of Mr. 
. Stone afforded the answer, viz., that the purchasing power 

of the pound had fallen owing to the war, and that this was 
really the main cause for the demand for higher wages and 
for the high prices. In his Lordship’s opinion the deprecia- 
tion in the purchasing value of money and the alteration of 
trading conditions which the country was now experiencing 
was caused by the war within the meaning of the section. 
The third question was whether, owing to the above, the 
agreements in question could be enforced without serious 
hardship on the company. His conclusion was that although 
there was great force in the Corporation's contention that 
Mr. Murray had placed the actual annual loss of the company 
at too high a figure, yet the only practical way in which the 
company could ascertain whether the manufacture and supply 
of a given quantity of electricity to their customers was being 
carried on at a profit or loss was by attributing to the energy 
supplied to those customers the proper proportion of the 
total cost. If the company were to be held bound by the 
agreements he held that they could only supply the energy 
at a heavy annual loss. 

Mr. Jenkins's contention that the scale of charges agreed 
to by the company: was the result of cutting the price owing 
to competition, that the price was deliberately fixed by the 
company at such a low figure, and as a result the company 
were inevitably bound to sufler a loss, und that any hardship 
in this respect was not caused by an alteration of trading 
conditions, but by the company having agreed to too low 
charges was not borne out by the evidence, which also 
showed that Mr. Murray was right in ignoring the cost of 
the Hackney supply in calculating the cost. 

In his Lordship's judgment, the heavy pecuniary loss of 
the company in ‘carrying out the terms of the agreements, 
which agreements they were unable to determine, amounted 
to a serious hardsbip within the meaning of the section, and, 
therefore, the Court had the jurisdiction to annul the agree- 
ments in question, .He proceeded to consider whether the 
Court ought to exercise that jurisdiction in the present case, 
but he could not help feeling much embarassed by having 
to exercise so arbitrary a power. It was an emergency power 
conferred owing to the great dislocation in commercial trans- 
actions caused by the war, and it was obvious that under 
tue Jurisdiction thus conferred it would be highly inexpedient 
to lav down any general principles upon which the Court 
shouid act in all cases; he did not intend to do any such 
thing. The parties not having agreed to the agreements 
being amended, the question was whether the Court should 
annul the whole of them. Having come to the above con- 
clusion, he conceived it to be in accordance with the spirit 
of the section that the Court should annul the agreements 
unless the circumstances of the case, or the position of the 
parties, should afford some good reason to the contrary, or 
unless the company were proved to be unreasonable in not 
accepting the olfer of the Corporation to vary the agreements. 
Both parties were public bodies; and the Corporation were 
under a statutory obligation to supply suflicient electricity 
to customers, and the minimum price they were authorised to 
charge was fixed. The charge they made had, generally 
speaking, remained unaltered during the war—although in 
most of the other metropolitan boroughs there hud been a 
large increase—and it was still much below the price that 
Hiev were entitled to charge. On the annulment of the agree- 
ments the Corporation would be entitled to demand from 
the company, aud the company would be bound to give, a 
suflicient supply at a price to be fixed; there was, therefore, 
no question of the Corporation being left at the mercy of 
the company. 

Turning to the position of the company, his Lordship said 
that the legislature. had recognised that the undertaking 
was one of public and local advantage, and had conferred 
large powers on them, but it had also imposed on them 
certain obligations: He doubted whether, in considering the 
l arashin on the company if the agreements remained in 
Moree, he ought to take into consideration any profits derived 
irom other sources. The supply of electricity was a matter 
of public and tocal importance, and it was essential that the 
company should be able to earn sufficient profits to induce 
investors to teke up capital in the concern, otherwise the 
company would soon find itself in difficulties. Judged from 
that standpoint it appeared to him that during the last two 
"ears the profits of the company had reached a dangerously 
TAY level, and any contract which was to decrease those 
profits must necessarily jeopardise the position of the com- 
panv. Ife was of opinion that the Corporation's contention 
on that head failed. 


There remained to be considered the company's offer. made 
on February l9th, 1919, to vary the agreements by inserting 
s coal clause, which provided for a variation in the rate 
of charge per unit in accordance with the rise or fall in 
thé price of coal. That offer hud never been withdrawn up 
to the present time, but the Corporation had not accepted it, 
nor had they commented on it in any way, and at the 
hearing it was definitely declined by Mr. Jenkins. On the 
evidénce before him he did not think that the company was 
unreasonable in refusing the counter offer that was made, 
viz., a payment of £372 per annum, being half of the deficit 
ol £744, which would be inadequate. 

Finally, his conclusion was that the company had made out 
a case for the annulment of the agreements in question. 
There would be an order to the effect that the agreemente 
be annulled as from the date of that order, but if the Cor- 
poration desired it he would stay the operation of the order 
to give them the opportunity of taking the case to the Court 
of Appeal. If they decided not to do so he would stay the 
order so that they could have an opportunity of obtaining 
a supply elsewhere if they thought it desirable. As regarded 
the costs of the application, the attitude taken up by the 
Corporation was not unreasonable. As & public body it was 
"ueir duty to look after the interests of the ratepayers and 
consumers; relief ought to be granted only on the condition 
of the company paying the costs of this application, and he 
made an order accordingly. He stayed the operation of the 
order until the first day of the Easter sittings, the Corporation 
undertaking to pay on the basis of the coal clause in the 
meantime. 


WHAT 18 A REASONABLE PROFIT? 

Berore Mr. Justice Acton, in the King's Bench Division, on 
Tuesday last week, the Electrical Contracts and Maintenance 
Co., Ltd., of Tothill Street, Westminster, were plaintiffs in 
an action against Mr. O. P. Davies, proprietor of the Hotel 
Somerset. Orchard Street, W. Plaintiffs sought to recover 
£141 12s. 4d., balance of account for work done at Hotel 
Quebec, Bryanston Street, W. 

Mr. Crooin-Johnson was counsel for the plaintiffs, and Mr. 
Hawke, K.C., and Mr. Bray appeared for the defendant. 

Mr. CnooM-JoHNSON said that the point to be decided was 
what was the true construction of the contract, and whether 
a certain charge which had been made for establishment 
charges and profit was either within the terms of the contract, 
or, otherwise, fair and reasonable. 

Mr. J. J. LEeYLAND NEWLANDS, a director of the plaintiff 
company, said the work related to the installation of electric 
light and bells, and the charges were in accordance with 
plaintiffs’ usual scale. 

Mr. LEONARD G. TATE, secretary of the National Electrical 
Contractors’ Trading Association, gave evidence, stating that 
he considered the addition of 15 per cent. for establishment 


charges and 25 per cent. for profit fair and reasonable. 


Mr. T. C. GiBBONS, accountant, said he had audited the 
accounts of the plaintiff company, and the establishment 
charges for the year ending December 31st, 1918, amounted 
to 43 per cent. Cross-examined, witness said that during 
1918 plaintiffs were unable to do sufficient trade to clear 
establishment charges. 

Mr. Hawke submitted that a profit of 10 per cent., plus 
10 per cent., was & generous one in substantial undertakings. 

Mr. Jouw D. Scorr, architect, of Bedford Row, who super- 
vised the work on behalf of the defendants, said that at the 
time of the contract an ample percentage would have been 
between 5 and 10. 

His LonpbsHiP described the case as a lamentable one— 
lamentable because the amount involved was entirelv out 
of proportion to the labour, ingenuity, and expense lavished 
upon it. He had come to the conclusion that 15 per cent. 
was a reasonable charge for establishment charges and that 
25 per cent. was a reasonable profit in work of this kind. 
He accordingly entered judgment for the plaintiffs for £44 5s., 
judgment having already been given for £92. 


TnREFT BY FINDING. 

Simon Park, 26, an electrician, was charged on remand at 
the Guildhall, on December 14th, with stealing by finding a 
Bank of England note for £100. The defendant admitted he 
had found the note and had made no effort to trace the owner. 
His father had made restitution, and he was bound over in 
£50 to come up for conviction if called upon within the 
coming six months. The £100 note was lost in February 
last. and Park was arrested at the Bank of England on the 
ith inst., when he attempted to cash it-—The Times. 


Additional Factory Inspectors. —The Home Secretary 
ia abont to appoint two additional Electrical Inspectors of Factories 
te undertake electrical ingepection under the direction of the Senior 
Electrical Inspector of Factories. The -cale of salary. exclusive of 
war bonus will be £400 per annum. rising bv annual increments 
cf £20 to £650 per annum. The war bonus at present payable on 
the initial salary ja £326 odd. The appointments will be for five 
years certain (subject to a year'a probation), and will be capable of 
renewal at the expiration of that period. Responsible experience 
in large modern extra high-tension electricity supply undertakings 
will carry special weight, 
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CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their voinmuni- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


A Curious Pheuomenon. 


The curious phenomenon observed by your correspondent 
J. Knowles Hassall,” is probably due to acoustical and not 
electrical causes. ‘The sound produced by the telephone bells 
would appear to be such as to cause resonance at the gas 
burners, the dimensions and general conditions of which would 
seem to be just right for producing the phenomenon called 
the chemical harmonicon. This phenomenon was investigated 
by Prof. Tyndall, many years ago. The results of his experi- 
ments were published in his Lectures on Sound." 

Your correspondent will probably find that, if he muffles the 
bells, the gas pressure will be no longer affected bv the tele- 
phones. On the other hand, if he strikes the bells with a 
piece of metal he will possibly cause the lights to jump or 
flicker. I would like to suggest to your correspondent that 
earth wires should not be connected to gas pipes. 


T. A. Robertson. 
Glasgow. 


December 15th, 1920. 


— 


Power Factor. 


The recent discussion on power factor has served to draw 
attention to the question, and it has, therefore, served & good 
purpose. Mr. Stubbings has dealt adequately with certain 
of the points raised and [ do not propose to add to his state- 
ment. . 

My first article dealt with the problem of explaining power 
factor to business men but as it became clear that there was 
a good deal of diversity of opinion among electrical men as 
to what power factor really 15, I wrote at some length, en- 
deavouring to explain it in a simple manner. I have the 
opinion of good authorities that the explanations given were 
satisfactory, and trust that some readers have found them of 
service. 

The banking analogy has come in for criticism. Some 
critics appear to have expected too much from an analogy, 
but really an analogy can be good without covering every 
point! My idea of a conversation between a salesman and 
a business man is somewhat like this: The salesman explains 
that more money must be charged for current at low P.r., 
although the meter does not register anything extra. The 
business man asks why he should be expected to pay for 
current which he does not use. To this the salesman points 
out that the business man pays large cheques into his banking 
account and draws. the money out shortly afterwards, or it 
may be the same day, and the banker charges for such accom- 
modation, even if the payments into the account balance the 
withdrawals. 

Quite so,“ says the business man, the banker charges 
for turnover because he requires a staff of clerks and incurs 
expenses to deal with the money, even if I do not have an 
overdraft.” 

And, says the salesman, '' if you have motors which take 
from our mains far more current than they need and then 
return the surplus energy to our system, like the banker. 
we must incur expenses for the accommodation. It is true 
the meter credits you with the current returned to the system, 
but we have had to enlarge our system to deal not only with 
the energy which vou consume, but also with the energy 
which you draw out of the mains and pay back again. It is 
like the cheques which you pay into the bank and draw out 
soon afterwards to pay your expenses.”’ 

"Then," says the business man, '' can I not do anything 
to reduce this current which oscillates to and fro between 
iny motors and your svstem which vou say would not be 
required if I had a different type of motor? ” 

The salesman has gained his point, and can now drop the 
analogy and quote for apparatus which will reduce the watt- 
less, or oscillating current. Whether this be condensers, or 
the installation of over-excited svnchronous motors, or some 
other method, must depend on circumstances. It is the busi- 
ness of the salesman to put forward his case, and if the cost 
of such apparatus be too great, then the buver of electricity 
must be prepared to pay the extra cost of supplying him with 
current of low power factor. I have put the suggestion before 
men who have had great exnerience in dealing with business 
wen, and they have approved of it. Of course, tact and some 
-sains are required to make an explanation acceptable on these 
„nes, but I do not doubt that thev will be forthcoming among 
o technical-commercial staff of our electric power autho- 
Titles. ; 

Once more let me quote from '' Glover's Calendar." The 
editor appears to have foreseen this discussion, and has put 
in several items which illustrate the points in an admirable 
manner. Under date November 17th he savs:— 

In one large manufacturing plant it was found on an 
engineering survey of the motor ratings and loads that the 
induction motors were in most cases at least 95 per cent. too 
large, and in some instances 150 per cent. larger than neces. 
sary. The average of the tests showed 37 per cent. excess 


capacity in motors. . The power factor of the shops was 
60 per cent. The motors were found to be working under 
average loads of about 30 per cent. of their normal capacity, 
with an average motor efficiency of about 79 per cent. Had 
the motor loads averaged between half and full load, the 
efficiency would have increased to about 86 per cent. and the 
power factor would have increased to 78 to 88 per cent. At 
the time of the tests very little had been done towards in- 
stalling synchronous motors to improve the power factor.” 

The state of matters outlined here is by no means uncom- 
mon, and I think is sufficient to show that it is not possible 
to solve the problem satisfactorily by estimating the power 
factor in advance, as has been suggested by some correspon 
dents. 2 

C. Turnbull. 

Electricity Works, Tynemouth. RS 

November 17th, 1920. 


The Severn Batrage. 


I notice that in its third interim report the Water Power 
Resources Committee still refrains from giving any estimate 
of the capital cost of the Severn estuary scheme. As interest 
and depreciation will constitute the greater part of the power 
cost, I fail to see why it should decline to give the estimated 
expenditure on which the estimated cost of generation is 
based. 

. W. M. Sandison. 

Warrington. 

December 15th, 1920. 


— — 


The Position of the E. S. C. A. 


April lst, 1920.—All Fools’ Day.— The date settled upon by 
the National Joint Board for payment of the salaries to the, 
commercial and clerical stalls, according to its recommenda- 
tion. The commercial and clerical statis realise what a most 
appropriate day this was, and are now waking up to the iaut 
that the joke has gone far enough. 

lhe country is crying out against heavy taxation and rates, 
unemployment, &c., and the people managing electrical 
affairs find this a very suitable argument to use against the 
poor commercial man, who is struggling bravely to keep up 
some semblance of decency. If he contrives to save a few 
pounds for a short annual holiday, it usually happens that 
he decides to pay his proportion of the rates and taxes, and 
stays at home. 

l agree with Outdoor Representative's " letter published 
in your issue of the 10th inst., that members of the E.P.E.A. 
would cease to exist to some extent if consumers were not 
obtained and ''retained " by the commercial side of the 
undertaking. 

Further than that, if the necessary oils, waste, fuel, &c., 
were not ordered or accounts were not promptly dealt with 
and settled a great deal of trouble would arise. One can also 
imagine what would happen if the hourly-paid worker was 
told on payday that owing to the office staff being on strike 
no wages had been made up for him. Now, members of the 
E. P. E. A., just bring pressure to bear upon your representatives 
Dd view to arriving at a working agreement with the 
E. S. C. A. 

The majority of the E. P. E. A. are now in receipt of the 
demands recognised by the same National Joint Board that 
decided the E.S.C.A. schedule, and it is to be hoped that the 
appeal for alliance will not fall on deaf ears. 

The employers’ side of the National Joint Board have not 
carried out their part of the compact, and great unrest and 
dissatisfaction has resulted. Members of the E.S.C.A. should 
resign from all local guilds as the National Association of 
Local Government Officers will claim the right to represent 
their interests unless they do. Their unswerving support and 
every ounce of their strength are required if they expect to 
obtain the reward they are entitled to. 

The E. S. C. A. is adopting the same attitude to timekeepers 
and storekeepers that it is condemning the E. P. E. A. for, 
and a section ought to be formed taking those in who are 
occupying responsible positions, as this is a class that has 
no proper representation at present. Commercial staffs in 
tramway undertakings who are separated from the light and 
power department should also be invited into the E.S.C.A., 
for remember that unity is strength," and snobbery amongst 
our representatives must not be fostered. 


December 15th, 1920. 


Fair Play. 


The Salaries of Works Engineers. | 


Attention is at present focused on the E. P. E. A. question of 
salaries, which has drawn a surprisingly sympathetic attitude 
from the technical Press. It seems, however, to escape the 
notice of the technical Press that the conditions of emplov- 
ment of trained engineers in manufacturing and contracting 
firms will, by settlement of this matter, be therehy shown up 
in sorry contrast. The writer was a shift man until some 
years ago, when not being satisfied with prospects, which 
point of view will he fully appreciated, he with considerable 
difficultv entered the manufacturing end. and now finds that 
his position would have been considerably improved had he 
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remained in central station work. To put it briefly, the 
manufacturing end offered better conditions and prospects as 
compared with central stations a few years ago, whereas now 
the reverse is notoriously the case. What is required is an 
isation of, say, trained engineers in the employment of 
B. E. A. M. A. firms on similar lines to the E.P.E.A., or some 
such collective steps, so that conditions of employment in the 
respective branches of the electrical industry may be to some 
extent equalised. Who will take the lead? and would the 
technical Press be equally sympathetic in a crusade against 
joint-stock companies as against (mostly) municipalities? 


Testbed, A.M.I.E.E. 


[If our correspondent read the technical Press more closely 
he would know that his question was superfluous; the Press 
will stand for justice, as it always has done. His inattention 
to our pages is further evidenced by his suggestion that an 
organisation be formed to protect the interests of the engi- 
neers on works’ staffs; has he never heard of the Society of 
Technical Engineers, df which Mr. Norman Wyld is the secre- 
tary (102, Belgrave Road, S.W.1)? It is true that the Society 
has not as yet taken a prominent part in affairs; but it holds 
the field, and will no doubt make its influence felt when its 
organisation is complete.—Eps. ELec. Rev. ] 


German Competition in the Electrical Trades. 


You are quite correct in stating that ‘‘ Germany is makin 
another bid for the manufacturing trade of this country,’’ an 
you might have added of the world '"; but we cannot stop 
this by Acts of Parliament! 

Germany has to pay her war debts, and the more she sends 
to us as our share the better. By us I mean the nation, 
for we are not all makers of things electrical; and let us face 
the facts—not go about whining. l l 

If our manufacturers cannot hold their own in the home 

"market, how can they hope to compete successfully in the 
world markets? Every mother’s son of us must work harder 
and produce better and cheaper stuff than the Germans are 
offering, or we '' go under."' | 

The first things to abolish are rings, by which prices are 
now being kept up with the idea of protecting our industries, 
whereas the actual result is that they are killed. 


W. H. M. 
December 18th, 1920. 


The Jurisdiction of the Electricity Commissioners. 


Your '' Legal Contributor ’’ does not quite see my meaning, 
probably my fault. The words he used are capable of the 
interpretation that thé Commissioners have no power to oblige 
a Joint Authority to supply a particular area. That seemed to 
need correction. It is clear that the Commissioners have 
general powers to impose such an obligation. Whether the 
limitations to which this power is subject do or do not apply 
in the case which was under discussion seems to be the essen- 
tial point which your contributor omits to argue. With respect 
to consent of the power company, the proviso to sub-section (1) 
of section 12 enables the Ministry of ‘Transport on the recom- 
mendation of the Commissioners to dispense with that consent. 
So that the contingency of soine part of an area being left 
without a supply because the authorised undertakers or power 
company cannot or will not supply, and will not consent to the 
Joint Authority supplying, can hardly arise, assuming that 
there is a genuine demand in the area. 

As to the general character of the schedule to the 
Clauses Act of 1899, that schedule is, in effect, a Model 
Order." The passing of the Act did not make that schedule 
general law for all supply undertakings, or for any particular 
undertaking. It does not apply to any undertaking authorised 
by Orders or special Acts made before October lst, 1899. And 
as to Orders and special Acts since that date, Section 1 of 
the Clauses Act expressly permits of variations or exceptions 
in the schedule as incorporated in such Orders or Acts. It is 
therefore not safe to quote the schedule as if it were general 
law applying to all undertakings. It onlv applies so far as it 
is incorporated in the Act or Order authorising a particular 
undertaking. I agree that most of the clauses of the schedule 
have been incorporated in the Orders or Acts passed since the 
date of the Act, but there are numerous exceptions. It is 
particularly unsafe to assume that any clause in the 1899 sche- 
dule is contained in an Act or Order of earlier date than 1899. 
There may be some technical term for an Act of this kind. 
Which only becomes operative by incorporation, or partial 
incorporation, with subsequent Acts; in my ignorance J can 
only say that it is not exactly a general Act. 


Henry M. Savers. 
London, S.W. 
~ Decentber 18th, 1920. 


Shop Displays. 


I ain very inuch interested in the letters which have been 
appearing in your columns signed by '' Retailer ’’ and others, 
and T certainly think that it 15 time some steps were taken to 
protect the interests of contractors on much broader lines than 
the E.C.A. has hitherto been able to bring about, and gener- 
ally to rajse the status of contractors. 

" Hetriler | suggests fhe contracfors being brought together 


in London and organising a real live Association. I do not, 
however, think that & new Association is really necessary. 
What is wanted is for the present Association to get a move 
on," and thus increase its sphere of usefulness and largely 
extend its scope. My suggestion, therefore, is an appeal to 
the Contractors’ Association to call general meetings in 
London and in all the large industrial centres, such as Man- 
chester, Birmingham, Glasgow, Newcastle-on-Tyne, &c.. these 
meetings to be thrown open to all bona-fide electrical con- 
tractors, and held in each centre simultaneously. I feel sure 
that the opinions ventilated at these meetings would result 1n 
the E. C. A. enormously increasing its membership, and putting 
the Association upon such a footing as would be a real benefit 
to the trade. 

Among the chief points to be considered, in my opinion, 
are :— 

1. The registration of all electrical contractors hy the local 
supply authority. 

2. Negotiations with the manufacturers and wholesale 
houses for a proper understanding regarding trade terms, and 
to whom such trade terms are to apply. 

3. A properly organised advertising scheme to appeal to 
nsers to deal only with registered contractors, both for wiring 
work and the supply of electrical goods. 

4. The Association to combine in making a dead set against 
the private firms which offer trade terms to all and sundry. 

I feel sure that the aims of the Association would meet with 
the approval and hearty support of all supply authorities and 
wholesale suppliers, and the result would be to the benefit of 
all concerned, including the consumers themselves. 

I think that our thanks are due to Retailer and your 
other correspondents for bringing the subject forward. and to 
you, Birs, for your cordial support, and it now remains for the 
E.C.A. to justify its existence or leave it to us to start a new 


organisation. 
R. Marshall Carr. 
Macclesfield. 
December 18th, 1920. 


With reference to the correspondence under the heading 
“ Shop Displays," my Association is constantly settling com- 
plaints as to trade discounts being incorrectly allowed, and 
when satisfactory settlement cannot be reached, strong action 
is taken. 

The Association is always prepared to receive new members, 
and to investigate any instance of trade abuses. Full infor. 
mation both with regard to the Association and its work 
can be obtained by applying to me. 

Leonard G. Tate, 
General Secretary. 
The Electrical Contractors’ Association (Inc.). 
London. 
December 90th, 1920. 


[Several letters have been received too late for inclusion in 
this issue.—Ebps. Exec. Rev.] 


"S. P. D.,“ a Substitute for E.P.D. — Sir Charles 
Mandleberg, in a recent issue of the Manchester. Guardian 
Commercial, made an interesting proposal for a substitute 
tax for E.P.D. Granting that a tax on profits is necessary 
in the first instance, he says such a tax should not be so 
great as to interfere with a regular flow of capital into in- 
dustry. The simplest way would appear to be to impose 
a flat-rate tax on the net profits of all concerns, public and 
private, after providing for a fixed percentage on capital 
employed; with a proviso that reserves and undistributed 
profits at the beginning of a particular year should be 
treated as capital employed ” for the purposes of arriving 
at the total allowance on capital, and that remuneration for 
management, depreciation, &c., shall be deducted before arriv- 
ing at the net profits. 

Having regard to the difficulty of obtaining new capital, he 
says, the rate of interest to be allowed on the capital employed 
should not be less than 8 per cent. An authoritative estimate 
of the country's trading profit for 1920 made recently puts the 
figure at £546,000,000, or 13 per cent. on a capital of 
44. 200.000.000. On this basis there would be £210,000,00n 
that could be subjected to the surplus profits tax suggested 
above after allowing 8 per cent. on capital. The point in 
which this scheme differs from existing taxes on profits is 
that it is based on a sound principle—namely, that every form 
of capital has a right to a return before it is taxed for surplua 
profits. The need of the hour is to try to devise some scheme 
which will vield as good & return as possible without undulv 
hampering business. It is claimed that a surplus profit duty 
on the lines indicated would secure a fair recognition of the 
right of capital to a return, and so would be less likely than 
other forms of direct taxation to turn fresh capital into 
channels other than those of industry. 


Engineers’ Clubs for London and Birmingham. — 
Whilst going to press, we learn that a movement towards forming 
an Engineers’ Club in Birmingham has progressed so far that an 
option has been exercised on premises for the purpose. 

The London movement is also developing satisfactorily ; we 
shall be glad to hear from-thoss interested, 
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BUSINESS NOTES. 


Baukruptcy Proceediugs,—J. W. Layron, electrician, 
5, Nobles Bank, Hendon, Sunderland. The first meeting of the 
creditors of the above was held on December 17th, at the Official 
Reoeiver's Offices, 3, Manor Place, Sunderland. There was not a 
quorum of creditors present, and no resolutions were , the 
Official Receiver remaining trustee of the estate. The statement of 
affairs showed gross liabilities of £505, of which £460 were 
unsecured and expected to rank for dividend. There were fully 
secured creditors for £44. The assets consisted of furniture esti- 
mated at £50, book debts estimated to realise £6, a surplus of £13 
from the securities in the hands of the fully secured oreditors.. The 
debtor attributed his position to losses on contracts caused by the 
rise in the price of platinum. 

A. E. CHANNON, H. STANTON and C. G. CHANNON (A. E. 
CHANNON & Oo.), electrical engineers, Cheltenham.—Last day for 
receiving proofs, December 80th. Trustee, Mr. T. Easton (Official 
Receiver), 26, Baldwin Street, Bristol. 


Company Liquidations. — ELECTRICAL ENGINEERING 
SOCIETY, LTD. (late the Electrical and Mechanical Co-operative 
Trading Society).— Winding up voluntarily. Liquidator, Mr. A. 
Glass, 5, Cook Street, Liverpool. 

Rocer Dawson, Ltp.—Mr. A. Nisbet, of 3, Lincoln's Inn Fields, 
3 2, ceased to act as receiver or manager on December 6th, 
1920. 

OAN RON MOTOR AND ELECTRICAL Works, LTD.—Winding up 
voluntarily. Liquidator, Mr. P. G. Olegg, 10, Cannon Lane, 
Brighton. 

ROTASPHERE, LTD.—Particulars of claims must be sent to the 
liquidator, Mr. E. H. Hawkins, 4, Charterhouse Square, E.O., by 
January 14th. 

ALLIANCE ELECTRICAL Co., Ltp.— Meeting of members is called 
for January 14th, at 32, King Street, Covent Garden, W.C., to hear 
an account of the winding up from the liquidator, Mr. E. 
McArthur. 


Catalogues and Lists.—Bovine & Co., LTD., 56, Kings- 
way, W.C. 2.—Lesflet No. 101, a detailed and illustrated description 
of standard low-lift pumps suitable for direct or belt drive. 

THE MIDLAND ELECTRIC PowER INSTALLATION Co., Old Mill 
Street, Wolverhampton.—4Àn illustrated booklet dealing with the 
objects and accomplishments of the firm. The illustrations show 
ee departments of the works. A calendar is embodied in the 

et. 

THE EDISON SWAN ELEOTBIO Co., LTD., Ponders End, Middlesex.— 
A folder, illustrated by photographe, describing the Lazilite 
telephone extension arm. Prices for various styles are given. 
Also Leaflet No. BB 197, a priced leaflet illustrating the 
" Ediswan-Aome portable hand-lamp. 

THE WHOLESALE FiTrTINGS Co.; LTD., 23-27, Commercial 
Street, E. 1.—Supplement E 97, a comprehensive illustrated price 
list (16 pp.) of lighting fittings, including bowl fittings, standards, 
lanterns, and pendants. Also deals with Victory, " Hecla," and 
" Champion " electric fires. 

B. A. Evans, Ltd., Prospect Road, Leicester.—A list (12 pp.) of 
lifts and lift engines. The illustrations are very good, two being 
in colour. 

Tae Sun ELECTRICAL Co., LTD, 118 and 120, Charing Cross 
Road, W. O. 2.—Catalogue No. 316, “High-Efficiency Lighting 
(28 pp.), illustrating many types of lanterns and reflectors— exten- 
sive, intensive, angle, indirect, and semi-indirect—bowl] fittings of 
various reflecting and refracting materials, and gasfilled tungsten 
lampe. Prices are given very fully. i 

THE MARCONI SCIENTIFIO INSTRUMENT Co., LTD., 21-25, St. 
Anne's Court, Dean Street, Soho W. 1.— Abridged catalogue of wire- 
less and laboratory apparatus (16 pp.), illustrating and describing 
variable air condensers, potentiometers, resistances, kc. Also an 
illustrated list dealing with amplifiers, tuning units, valves, &o. 
Both lists are fully priced. 

- MILLARS’ TIMBER AND TRADING Co., LTD., Pinners' Place, E. C. 2. 
An illustrated folder describing the Schramm portable petrol- 
driven air compressor. 


Trade Announcements.— VENNER TIME SwiTCHES, LTD., 
have removed their works and offices to much larger premises at 
45, Horseferry Road, Westminster, S.W. 1. 

ENGLISH ELECTRIC & SIEMENS SUPPLIES, LTD.— The sales 
department of this company (also of Messrs. SIEMENS BROTHERS 
AND Co., LTD.), formerly of Central House, New Street, Birmingham, 
has removed to new premises, and in future its address will be 
English Electric & Siemens Supplies, Ltd., White House 111, New 
Street, Birmingham. Telephone, Midland 964 ; telegrams, Siemena, 
Birmingham. 

ENTERPRISE MANUFACTURING Co., LTD., has appointed the Isis 
Electrical Co., of 57, Albert Road, Aston, Birmingham, its agents 
for the Birmingham district. 

_ Sweo1sa GENERAL ELECTRIC. LTD., has appointed Mr. A. N. 
Douglas.of 4 Pembroke Terrace, Queen Street, Cardiff, its agent in 
the South Wales district. 

MESSRS. WILSON HARTNELL X Co., LTD., 11, New Station Street, 
Leeds, announce that owing to a fire at their works, on December 
17th, difficulty is being experienced in carrying on the business for 
a few days. 


. Inquiries. — The name and address of makers of Carabon" 
insulating material, of a non-automatic s.p. cut-out for battery 


charging switchboards, of an electrically perfect cement to with- 
stand 1,000° O., and of composition connectors for electrio heating 
appliances, are asked for. 


New Welsh Mines.—The Ebbw Vale Steel, Iron, and 
Coal Co. has commenced to sink two shafts for a new colliery at 
Aberbeez, near Newport, to be worked entirely by electricity 
generated at the company’s works at Ebbw Vale. It is expected 
that within the next 10 years employment will thus be provided 
for 2,500 men, and that the output will be about a million tons per 
annum, the area of coal available being about 1,200 acres. The 
shafts will be 20 ft. in diameter, and will be sunk to the old ooal 
seam, an estimated depth of 500 yards. Daily Telegraph. 


Book Notices. — The Electrical Power Engineer.“ 
Vol. II. No. 5. November, 1920. 24 pp. Price4d.—This number 
of the official organ of the E.P.E.A. contains a full account of the 
Southern Division dinner, and proceedings of the various divisions 
and sections. ] 

Scientific Paper No. 400 of the U.S. Bureau of Standards, 
“ Ionization apd Resonance Potentials of some Non-Metallic 
Elements.“ 32 pp. Washington: Government Printing Office. 
Price 5 cents. The elements treated of are phosphorus, iodine 
sulphur, nitrogen, oxygen, and hydrogen. 

"B.B.C. Mitteilungen.” Vol. VII. No. 9. September, 1920. 
25 pp. Baden (Switz.) : Brown, Boveri & Cie. o 

“The National Physical Laboratory. Collected Researches.” 
Vol. XIV. 1920. 307 pp. London: H.M. Stationery Office. 
Price 25s. net. The amount of work in optical research repre- 
sented by this volume is enormous, Methods of measuring 
refractive indices, dispersion, &o., in various types of glass and 
work on telescopic objectives of many descriptions make up the 
bulk of the volume, adding valuable data to the resources of the 
science. In production the work is an excellent example of the 
printer's art. 

"L'Eclairsge Electrique." By L. Barbillon and P. Bergeon. 
160 pages, 87 figs. Paris: A. Michel. 15 fr. 

." Boience Abstracts.” A and B. Vol. XXIII. Part 10. No.274. 
HU 81st, 1920. London: E. and F. N. Spon, Ltd. Price 2s. 6d. 
each, 


Utrecht Industries Falr.— Holland's Fifth Industries 
Fair, which is to be held at Utrecht from September 6th to 16th 
next year, is the first of the series to be made international.“ Its 
representation for the United Kingdom has now been taken over 
by the Federation of British Industries, in the belief that its 
success in its more restricted national" character will be even 
greater now that it is thrown open to the exhibits of all nations. 
It is boped that British goods will bulk largely at the fair next 
year, and that both members of the Federation and other manu- 
facturers will take advantage of the new opportunities offered. 
The fair was started in 1917, when the war was still raging, and 
this and other factors made it necessary to confine exhibits to 
Dutch products. This restricted beginning, however, made it 
possible to perfect the organisation of the fair much more easily 
than has been the case with the majority of similar enterprises, 
and Dutch thoroughness is visible both in attention to detafl and 
grasp of essentials.— Financier. 


B.T.H. Operatic Society.— Following upon their success 
with “Iolanthe,” the members of the B.T.H. Amateur Operatic 
Society produced “ Patience " on December 13th, and it ran for the 
whole of last week at the Hippodrome, Rugby. We have received 
a souvenir programme showing a splendid cast and full chorus. 
The future arrangements of the Society provide for the production 
of cs Gondoliers,” The Mikado, and The Yeoman of the 
Guard.“ 


E. D. A. Activities. We are pleased to see that encourage- 
ment is being given by the E. D. A. to organisers of local electrical 
exhibitions. These bring the residents of the districts in which 
they are held into much closer touch with the possibilities of 
electrical aid than the larger central exhibitions. In this connec- 
tion the E.D A., in a circular letter to managers of electricity under- 
takings, offers its aid in publicity and other directions, and -it is to 
be hoped that full advantage will be taken of this opportunity of 
obtaining expert assistance. 

Among the new publications of the Agsociation recently received 
are many of high attention-drawing power. A postcard 
depicting a smiling female face reflected in the polished bottom of 
an electric iron bears the title: The Reflection of a Housewife 
with an Electric Iron." A folder headed: Just a Turn of the 
Switch,” illustrates a number of domestic appliances, and draws 
attention to their advantages and simplicity. “A Present Problem 
Solved" is a leaflet suggesting a way out of the worry which 
usually attends the selection of suitable presents at this time of the 
year. The attraction of the electric fire, shown in a leaflet, 
Healthy Radiant Heat for the Office, Home, and Factory,” seems 
to be irresistible to a couple of business men who are posed before 
it. The interior of this pamphlet contrasts heating by raw fuel 
&nd electric heat. 

The pamphlet E.D.A. 108, giving notes on the statutory provi- 
visions and regulations for protection of the meters, terminals, and 
fuses of public electricity suppliers is of great value to electrical 
contractors, the essential points being simply end. briefly stated. 

These and the other publicity matter should prove powerful 
agents in the electrical education of the public. . 
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Calendars.—Mr. W. M. Harris BURLAND, 63, Queen 


lotoria Street, E.O. 4, agent for Messrs. R. A. Evans, Ltd , Leicester, 
sent us two calendars of high artistic merit. 


on some high ground, while grey clouds are flyin over a 
town in the distance. di id 


Messrs, J. H. WoorLrsOROFT & Co, of New Quay. Liverpool, 
have issued a 5 with daily alips printed in red, mounted on 


issued to their friends a most acceptable wallcalendar. The subject 


is a study of a lady, holding a bunch of flowers, looking over a 
wall, with the 3 


te-alips are quite unobtrusive, 
THE INDUSTRIAL LEAGUE AND COUNCIL, of 82, Victoria Street, 


has sent us a pocket diary which will be of uae with regard to 
Labour organisations. 


HUDSON'S ELECTRICAL ENGINEERING Co., LTD., bas produced a 
wall calendar with bi-monthly alips illustrated by Cecil Alden. 


For Sale. — Farnworth Urban District Electricity 
Department invites offers for one two-flued Lancashire boiler, no 


» 90 ft. x 8 ft. 6 in., 200 1b. pressure. Bee our advertise- 
ment pages to-day, | 


The Crisis ia Electricity Supply.—The strike notices 
by the E. P. E. A. on those undertakings which have failed to 


takings and the Electrical Power Engineers’ Association held at 

the Guildhall, Nottingham, on December 16th, 

The towns affected j^ the negotiations included Nottingbam, 
ansfield, Long Eaton, Kettering, North- 

pton, and Burton-on-Trent, 


ons extending over three hours, the following 
resolution was — 


In view of the fact that the electricity undertakings repre- 
to adopt the schedule and 
conditions, save that where the conditions vary they are equal to or 
better than the conditions proposed, this conference recommends 

ings be classed under Group A. 
agreed that steps be taken to make the Joint Board fully repre- 
sentative of all electricity undertakings,” 


Submarino Apparatas for Monte Video,—The Depart- 
Trad ed 


purposes; air pumps for divers ; wate 
suite; salvage tugs ; 
structed of either wood or iron and driven by orude petroleum or 
naphtha engines; salvage apparatus in 
desires to receive catalogues and prices, with & view to 
purchasing in this country ; ita name and address may be obtained 
from the D.O.T., at 35, Old Queen Street, S.W. 1. * 


Electrical Trade ia Jugo-Slavla.—By a recent Govern- 
ment decision the following, among other, goods are admitted 
duty free :—Motors and their parts, transmission lines, trans- 
formers, condensers, accumulators, electrodes weighing less than 
five kilogrammes, cables and other electric conductors, material 
for electric conduite, accessory material for the chemical industry, 
and electric rolling stock. 9 


New Italian Company. — A company, which should 
attract the attention of English manufacturers, has just been 
formed in Milan, under the atyle of Società Anonima Importazione 
Fornitura Industriali, with a capital of 100,000 lire, with the Object 
of facilitating the importation into Italy of material and special 

icles, not obtainable in Italy, required in the electrical industry, 

e demand created by the great cevelopment of hydro-electric 
works is more particularly in the minds of the Promoters, but 
railway conversion, telephone and telegranh 
excluded. The new company is real! yan cffshoot and department 
of the firm of Boneschi, Milan, and has been embodied as a distinct 
company with a capital of its own, with & view to carrying out ite 
programme more fully, 


Local Exhibitions.—A local electrical exhibition ig being 
held in Cardiff at the end of January next. 

Mr. Turnbull, borough electrical engineer, ig organising an 
exhibition of electrical goods at Aylesbury from February 14th to 
16th, 1921. 


Copper and Lead Prices.—Messrs, F. Surma & Co. 
report, December 21st :—Copper (electrolytic) bars, £87, £7 
decrease; ditto sheets, no change; ditto wire rods, £105, £2 
decrease ; ditto H C. wire, le. lid., 4d. decrease ; silicium bronz3 
wire, 18. 10d., 1d. decrease. 

MESSRS. JAMES & SHAKESPEARE report, December 21st :— 
Copper bars (best selected), sheeta and rods, £134, £5 decrease, 
English pig lead, no change on last week's prices, 


reforms are not . 
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Annual Dluners.— The annual dinner of Messrs, Wilson 
Hartnell & Co., Ltd., was held on December llth, at the Hotel 
Metropole, Leeds, and was followed by an enjoyable smoking 
concert. 

A large number of the officials and employés of Messrs, Aby. 
rolle & Co., Ltd., Hebburn-on- Tyne, spent a very enjoyable 
evening on the occasion of the annual dinner of the company’ 
fire brigade, on Saturday, the 11th inst., at the Station Hotel, 
Hebburn, Mr. N. Merz presiding. i 


New French Companies. Under the style of La Lampe 
Phillips has been formed at Paris (8, Cité Paradis) a company, 
with a capital of 2,000,000 fr., for the manufacture of the Phillips 
lamp. 

With & capital of 100,000 fr. has been embodied at Pam 
(122, Avenue de la République) the Société Anonyme Francaise 
Synergie,“ for the manufacture and sale in France, her colonia 
and protectorates, of machines, tools, and instruments of precision. 

The Sooiété des Grands Réseaux Electriques — great electric 
networks company—has been embodied at Paria (8, Rue Lame. 
nais), with a capital of 1,000, (00 fr. in 600-fr. shares, of which 168 are 
allotted to the Société des Grandes Enterprises Méridionales, 168 to 
M. Theveninel, and 166 to the Société des Constructions Métal- 
liqnes. Names of officials of the Ponts et Chausséss Department 
are on the strong board of directors. 

Under the title of Auvray et Berger has been formed at Paris 
(5, Passage St. Pierre Amelot) a company, with 100,000 fr., to 
carry out electrical undertakings. 

With a capital of 700,000 fr. has been constituted the Electrifice- 
tion Industrielle (Lousteau Petit et Cie.). M. Lousteau receiving 
8,000 100-fr. shares for his assets, The offices of the company are 
at 12, Boulevard du Temple, Paris. 

At St. André de Oubrao (Gironde) has been formed the Sodieti 
d'Energie Electrique Oubzsguaise, with a capital of 500,000 fr. 

There has been established at Paris (15, Rue César Franck) the 
Soc'ótó d'Applications Electro-mécaniques, with a capital of 
600,000 fr. 

A new company has just been formed in Paris (5, Rue Blanche) 
with a capital of 12,000,000fr. and the title La Société des Foros 
Motrices ue l'Ariege, to establish a large electricity generating 
station in the Ariege district, . | 

There has been formed at Ile-et-Vilaine, Rennes (21, Boulevard 
de Ja Liberté), the Société d' Enterprises Hydrauliques et d'Utilise 
tion Industrielle des Marées, whose objects are the survey and 
carrying out of eleotrio generation works, utilising the force of the 
tides for the purpose, Among the directors is M, Parisot, well 
known in connection with the Ranee River tidal scheme. The 
company's capital is 500,000 fr. 


New Belgian Company.—There has been established st 


Brussels (5, Rue des Colonies), the Société Anonyme Horlogerie 
Contróle-Eleotricité, with a capital of 200,000 fr., for the purchase, 


sale, manufacture, and installation of all kinds of electrical and 


mechanical apparatus, 


The Debt of Honour.—The monthly chart issued by the 
Labour Ministry showing the progress of reabsorption into civilian 
life of disabled and fit ex-officers and men gives the position at ths 
beginning of December as follows :— 

Disabled Men.—20.251 unemployed (November, 18,881). 

Er-Service Men.—230, 798 unemployed (November, 217,359). 

Officers, —11,924 unemployed (November, 11,719). 

: The xu Foll. —22,820 firms in the national echeme (November, 
2,118). 

To the above unemployment figures substantial additions should 
be made to cover cates not on the Ministry's registers. 

Dr. Maonamara states :—" The position disclosed by the chart 
is not a very satisfactory one. No one can pretend that, while the 
facts are as disclosed, the nation's debt of honour to these men hs 
been anything like requited, It ie true, so far as the number of 
ex-Service men registered as unemployed, are concerned, tbat the 
numbers on the registers at the beginning of December are les 
than they were in J anuary, February, and March of the present 
year. But in those months demobilisation was proceeding at an 
accelerated pace, and every man returning from the Army auto- 
matically registered at the Employment Exchanges, The progress 
made month by month up till September was continuous and 
steady, the numbers having decreased from 388,138 in January to 
130,137 in August, Since then the barometer began to fall, and, 
I am sorry to say, the downward tendency still continues. Many 
of the men already settled in industry are being thrown back on 
the unemployment registers, and this applies not only to the 
fit ex - Ser vice men, but to the disabled and ex-officers,— The Tyne. 


Lead Report.—Messrs. G. CAWSON & Co., writing on 
December 18th, say :—Closing prices yesterday were :—December, 
£22 10s. to £22 158.; January, £23 ba. to £23 10s.; February, £23 10s. 
to £23 15s. ; March, £24 to £24 5s. The heavy arrivals pressing 02 
the market seem now to be pretty well cleared, and there is s good 
Inquiry for next year's deliveries, Electrical’ works continue to 
take lead in fair quantities. With regard to supplies, there is now 
likely to be a considerable falling off in arrivals. London at present 
is the dumping ground of all the surplus lead in the world, and 
prices here are decidedly lower than in any other country. The 
outlook now seems rather Clearer, and we are inolined to look for a 
Steady improvement. 


servants in Italy, the Società Piemontese d'Igiene has decided to 
award a prize of 1.000 lire to the inventor of a cheap electrical 
apparatus for the automatic washing of kitchen utensils, 
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Raliway Management.—Proposals as to the future 
working of the railways have been made by the F.B.I. in response 
to the schemes outlined in a White Paper (Omd. 787), dealing with 
this subject, reoently issued by the Ministry of Transport. 
Referring to the suggested grouping of systems, the Federation 
thinks that any such combination should be one of management 
rather than of ownership, and should also beof a veluntary nature. 
It is recommended that not more than 11 shareholders’ directors, 
and at least four traders’ directors should be included in the com- 
position of the suggested group boards of 21 directors. Excess 
profits, it is stated, should be used to lower charges, instead of 
going to the National Exchequer, or to a development fund. The 
appointment of a technical adviser to the Minister of Transport is 
called for; also a Finance Tribunal to fix fares and rates. It is 
suggested that this tribunal be composed of three members, and 
that it take the place of the Railway and Oanal Commission. The 
report aleo deals with wages, which, it says, should be fixed with 
due regard to the effect upon the general wage level of the country, 
and not solely from the point of view of the railways. 


Finland's Industrial Productlon.— The Commercial and 
Industrial Administration of Finland has published statistics con- 
cerning the valne of the country’s production in 1919. Given in 
Finnish marks, the figures show that the value of the output of the 
engineering works was 266,300,000 marks, that of the machine 
industry 1,000,000 marks, and that of the electrical industry 
51,800,000 marks. 


‘Japanese Commercial Depression.—A report on the 
above subject has just been received by the Department of Over- 
seas Trade from Mr. E. F. Crowe, O. M. G., Commercial Counsellor to 
His Majesty's Embassy in Tokio. Mr. Crowe states that he has 
recently paid visits to Kobe ana Osaka, where the situation is even 
more acute than in the north, and after interviews with many 
leading business men, both Japanese and foreign, he has formed 
the following impressions:—'" The general opinion seems to be 
that matters will grow worse before the end of the yeer, and that 
there is no hope of improvement -before Spring. Any improve- 
ment which may then be forthooming will be dependent on con- 
ditions in America. The latest trade figures for the period up to 
the end of August show & total of 1,897,000,000 yen importa, and 
1,467,000,000 yen exports. The returns for trade with the United 
Kingdom for a similar period stand at about 150,000,000 yen 
imports, and 75,000,000 yen exports. Notwithstanding the heavy 
adverse balance, the yen to-day is worth nearly 3s., instead of 
2s. Od., the par rate of exchange. This fact, coupled with the 
large and steady imports of gold, which exceed 120,000,000 yen 
since the commencement of the year, proves that Japan's finances 
are on a sound basis. 

" One of the largest items in the import trade is that of metals, 
Daring the war large fortunes were realised by the importers, and 
the shortage of iron and steel was so great that many new iron 
works were commenced, and big sums were expended on the pur- 
chase of the necessary plant. It is said that to-day not one of the 
new iron works is paying its way, several have had to close, and 
the others are carrying on at a heavy loss. There are two factors 
of special interest connected with the metal trade ; one is the heavy 
importation of galvanised sheets and tin plates by concerns which 
were inexp3rienced in the brainess, and now find themselves 
burdened with enormous stocks which have depreciated in value. 
Io normal years Japan exports about 40,000 tons of copper, and 
imports none. For the first half of this year she exported only 
8,500 tous, and imported 20,000 tons. There was no domestic 
demand to justify such figures, and naturally a heavy drop ensued 
with the result that the copper has had to be re-exported at a 
serious loss, and the speculators are on the verge of bankruptcy." 


The Swedish Electrical Industry. — The Swedish 
Association of the Electrical Industry (Elektro Industri Fore- 
ning) has presented a petition to the Government pointing 
out that the situation of the industry has become more un- 
favourable during the past six months, and renewing a pre- 
vious application for the accommodation of the import duties 
charged according to weight to the depreciation of money so 
a8 thereby to restore the Customs protection which was 
granted to the industry by the rates introduced in 1911. It is 
stated in this connection that the imports of electrical pro- 
ducts in certain branches have assumed such dimensions as 
to tend to paralvse the native manufacturers, the expired 
months of the present year having already recorded importa 
of the value of 11,530,000 kr., as compared with exports of 
6.000, 000 kr. in the same period. It is submitted that through 
its trading departments the State possesses the possibility of 
supporting the national electrical industry, but the State seems 
to carry on a contrary policy. If through a scarcity of orders 
the industry is compelled to restrict working, the Association 
considers that it is a question whether the Government autho- 
rities will not have to pay out as unemployed grants a 
sum greater than the difference in prices resulting from 
purchases from other countries. In the.opinion of the Associa- 
tion the action of the State under the existing extraordinary 
circumstances should not be considered from a narrow-minded 
point of view, but should be regarded in connection with its 
consequences to the general community—the more so as the 
State's taxation policy has materially contributed towards 
the diminution in the industry's power of endurance in face 
of the strains of the present times. As an instance of the 
dimensions assumed by the imports, it is mentioned that 
the a lamp makers now have stocks on hand sufficient 
for the requirements of the country for one year, and they, 


therefore, look forward to the future with some concern. The 
production of electrical measuring apparatus, which has been 
in course of favourable development, is now confronted with 
& scarcity of work, as appreciable orders have recently been 
placed in other countries; while the procuction of installation 
materials is declared to have practically ceased in consequence 
of the large imports. In conclusion, the Association points 
out that the value of the output of the electrical industry 
last year amounted to 130,000,000 kr., so that it represents 
a not immaterial factor in the national economy. On the 
other hand, Mr. Edstrom, manager of the Allmanna Svenska 
Elektriska A.B., is reported to have stated that foreign com- 
petition has hitherto not caused the company—the largest 
in Sweden—any serious concern. The inland sales have not 
diminished, while the company’s exports have experienced 
an increase. He added that the company has managed to 
meet foreign rivalry for 40 years, and has reason for hoping 
also to be successful in the future. 


Market for Machinery ia the Trieste District. Long 
before the end of the war nearly all the industries in 
Trieste and its hinterland had closed down except mines, 
transportation, and public utilities’ service, and factories en- 
gaged in the production of military supplies. In the district 
of Gorizia many industries were destroyed during the 
numerous battles in that region. During the war very little 
new machinery was introduced, and much of the existing 
machinery became antiquated, worn out, or defective. Hence, 
there is an extensive market for up-to-date machinery in this 
region. According to the United States Consul at Trieste, 
the material chiefly in demand includes electric apparatus 
and appliances, water meters, turbines, tools, cranes, steam 
and oil engines, equipment for shipbuilding, mining, and 
textile machinery. ‘The steam and electric railways are also 
in great need of equipment and supplies. Jugoslavia, German- 
Austria, Hungary, and other countries of the hinterland are 
in need of locomotives and rolling stock on account of the 
great losses and deterioration in consequence of the war. 

Among the new projects which will create a considerable 
demand for machinery is the plan to connect up the hydro- 
electric plant of the Celina in the Veneto with the Isonzo 
plant at Monfalcone and the hydroelectric plant of the Recina 
with the hydroelectric plants of the Celina and the Isonzo. 
Plants especially in need of new equipment and machinery 
are textile mills in German-Austria and Jugoslavia; the coal 
mines of Istria and Dalmatia; the tramways of Trieste, Pola, 
and Gorizia; and the shipyards of Trieste and Monfalcone. 

Competitors to be Met.—The machinery manufacturers of 
Italy have not as yet placed any considerable quantity of 
their products in this territory. Italian machinery sold here 
consists principally of oil-burning engines, lathes, and engines 
for motor cars. Italian cranes and steam engines do not seem 
to have made any headway in this market. British-made 
machinery sold here consists chiefly of winches for ships, 
boilers, and turbines. Before the war most of the machinery 
in use in this region was made either in Austria or Germany, 
owing to the high tariff duties imposed on the imports from 
other countries. Now Austrian and German manufacturers 
must compete on equal terms with other countries. 

Pending the restoration of normal conditions in the coun- 
tries formerly constituting the Austro-Hungarian monarchy 
no extensive improvements or large investments of capital 
in productive enterprises have been made. For the present 
such projects are at a standstill, but those interested will no 
doubt promote them as soon as conditions are more favourable 
and the required capital is available. In the meantime manu- 
facturers of machinery should organise their export business 
so that they will be able to compete in this territory. It 
would be advisable to study conditions on the spot and to 
form connections with good local technical or enparen 
firms which have the facilities for exhibiting, handling, an 
installing machinery. Ample stocks of machines, spare parts, 
and supplies would thus always be available for the prompt 
filling of orders and execution of contracts. | 


À German Steel and Electrical combluatlon.— As Was 


briefly mentioned in & recent issue, the Siemens and Schuc- 


kert group proposes to enter into an agreement with a great 
coal and steel combination which before the war controlled an 
unnual production of over 15,000,000 tons of coal, the object 
in view being to reduce the costs of production and enhance 
the export possibilities in manufactures. 

An official communication that has been issued states that 
the directors of the Siemens & Halske Co. and of the Nurem- 
berg Schuckert Electricity Co.. subject to the confirmation 
of the shareholders at forthcoming meetings, have decided 
to enter into a community of interests with the Gelsenkirchen 
Mining & Ironworks Co. The agreement already concluded 
a short time ago between the latter and the Deutsch-Luxem- 
burg Co. for a period of 80 years through the formation of the 
Rhine-Elbe Union, aims not only at improving the methods 
of working, but also at cheapening them. The Siemens- 
Schuckert group associates itself with this fundamental idea, 
and is endeavouring to carry it out to its final results in highly 
developed manufactures. The economic situation of Germany 
renders it necessary to strengthen the existing individual. 
undertakings and seek out new ways which lead to the highest 
technical and economic efficiency in the production of manu- 
factures. For this purpose the electrical industry must obtain 
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mfluencs to thé- extent that the raw ‘materials and semi- 
finished products offered to it are of süch-s quality as not 
only to cheapen the methods of working, but also to raise 
the value of the manufactures to a higher level. - M o 
he communication proceeds to state that the industry 
must also render itself free from the oppressing anxiety in 
the matter of obtaining raw materials, and assure itself a 
smooth ‘course of working which, by the avoidance of all 
unnecessary transport, will place it in the position substan- 
tially cto reduce the time 'oceupied in manufacturing. The 
new combination ensures the possibility of ‘exporting, in 
place of raw materials and semi-finished products, finished 
manufactares'in the production of which large amounts are 
paid im wages: It will be possible materially to curtail the 
amóunt of stocks held, avoid roundabout ways of production, 
and effect à considerable economy in capital. The combina- 
tion forms á counter-balance against the injarious effects of 
the fluctuations in the situation of trade-for ull the parties 
concerned, and promotes a more uniform degree of employ- 
ment fof the workmen and the staff. It is intended to con- 
clude the agreement on the samé priríciples as the agreement 
of the Rhine-Elbé Union, and the independence of the elec- 
trical firms interested remains untouched, while the adhesion 
of the Nuremberg Schuckert Co. secures for Bavarian industry 
the desirable influence in the supply of coal and iron and 
steel which 1s now lacking. | 

It will be seen that the communication is not accompanied 
by any details. This leads to the assumption that for the 
moment'only a fundamental agreement exists, and that the 
details of the contemplated association of interests will only 
be brought forward in time for the general meetings. The 
firms concerhed in the fitst place are the Siemens & Halske 
Co. and the’ Schuckert Co., of Nuremberg. As is known, 
the former chiefly produces apparatus for weak currents, and 
has interests in German and foreign works engaged both in 
the heavy and light electrical engineering branches. On the 
other hand, the latter is mainly concerned with the manu- 
facture of electric welding apparatus and electrochemical 
plant, and at the same time has considerable interests in 
power, tramway, and hydro-electric worka. 

It is, however, not these particular interests—it is asserted— 
which are inducing the two companies to enter into the 
projected community of interests, but the necessities of their 
subsidiary in the form of the Siemens-Schuckert Works of 
Berlin; to which both companies transferred their heavy elec- 
trical departments quite a number of years ago. The new 
association will not only place at the disposition of the elec- 
trical firms interested supplies of coal and iron and steel, but 
also to some extent brass and aluminium and freight &ccom- 
modation through the Stinnes group, which is the author 
siena Rhine-Elbe Union, and the moving spirit in the present 
scheme. | 

It should be added chat the Rhine-Elbe Union is based 
upon the pooling of profits, the Gelsenkirchen Co. and the 
Deutsch-Luxemburg Co. each having a share capital of 
130,000,000 marks. The share capital of the Siemens & Halske 
Co. is now 126,000,000 marks, and will probably be increased 
by 4,000,000 marks so as to bring it to the level of that of the 
other two companies, while that of the Schuckert Co. is 
70,000,000 marks, and if the capital remains at this figure the 
company will not enter the combination on an equality with 
the other three partners. | 


LIGHTING AND POWER NOTES. 


© Barnes.—Loan.—The Lighting Committee recommends 
application to the Electricity Commissioners for sanction to borrow 
£10,000, which is the estimated cost of mains and services for the 
ensuing three years, 

Beckenham.— Housk LIdHTNdG.— The Electricity Com- 
mittee reported at a recent meeting of the Council that the 
estimated cost of cable extensions and house wiring for the Elmers 
End hodsing scheme was £5,700. It was resolved to apply for 
sanction to borrow this amount. 


Bootle. —ELEorRICITY ScHEME.— The Bootle Corporation 
has approved of the electricity scheme for the Merseyside and West 
Lancashire ares, but it was pointed out at a recent Council meet- 
ing at whioh this decision was reached, that the consumers would 
be better served by an extension of their own electricity under- 
taking as was proposed in 1917. It was stated that the opposition 
of Birkenhead and Wallasey was not to the scheme, bot to the 
area; Southport had not yet decided whether it wished to be 
grouped with Liverpool or with Preston; similarly. Warrington 
halted between Liverpool and Manchester, whilst St. Helens agreed 
to the scheme and the area. A plea je being male for the 
extension of the local eleotricity worka and for financial safe- 

Beidiington.—Proposep Prick INcREAsE.—The Elec- 
tricity Committee has decided to apply for an Order to increase 
the atatutory maximum oharge for electricity supplied under the 
Bridlington Electric Lighting Order (1900) from 8d. to 18. per unit, 
or such other amount which will be sufficient, eo far as oan be 
estimated, to enable the undertaking to be carried on without loss. 
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 Chester.—Bvik BUPPLT Nxcessary.—At 8" recent 
meeting of the City Conncil the chairman of the Electricity Com- 
mittee outlined the scheme for the North Wales and ter 
Electricity District under the Electricity (Supply) Act of 1919. At 
tbe present time the capacity of the plant, both in Chester and 
Wrexham, was taxed to its utmost, and there was little likelihood 
of the needs of the district being adequately catered for for two or 
three years unless they obtained an independent bulk supply. 
Negotiations had been in for 12 months with the Govern- 
ment with a view to utilising for this purpose H.M. factory at 
Queen's Ferry, which was capable of developing 5,500 KW., but no 
decision had been arrived at so far. The Council had received a 
letter from the War Office saying that the matter was under 
consideration. | ö s 

Contlnental.—HRuss1A,— The generation and:distribntàon 
of electric power in Rusaie is under the control of the Soviet Depart- 
ment for Electricity. This Department manages 10: nationalised 
power plants, 45 nationalised factories for electrical machinery, 
telephones, and telegraphs, and 19, works, not yet.naji j The 
aims of the Suviet, Government are to build new power plants and 
to aupply electricity to farmers, sawmills, mines, and to all the 
larger foodstuff producers. A statement issued by the Govern- 
ment rezarding the future of the electrical industry in Russia is 
full of optimism, and goes so far as to say that all the hydro-electric 
resources of the country will be utilised to bring the country 
to a state of prosperity unparalleled in its history. The figures 
showing the power production of the Moscow and Petragrad 
plants from January to April, 1920, show, however, that practical. 
conditions are very far behind these aims of the Soviet Govern- 
ment. In Moscow only three of the existing five power plants 
were running in January; the other two were put to work later 
on, with insignificant results. Only 8,000,000 KW.-hours are produced 
in Moscow per month. In Petrograd the power production is stil] 
less, and was in March at its highest point, with 6, 800 000 
KW.-hours In these two cities nine of the ten nationalised power 
plants are sitaated. The electricity works in the provinces, such 
as exist, are still in private hands, but are mostly shut down for 
want of fuel.— Power. | e | 

BUOLGARIA.—AÀ. Bill has. been introduced into tho Bulgarian 
Legislative Chamber for the utilisation of water power and irriga- 
tion works; also a draft. Bill relating. to syndicates for water 
undertakings. Surveys have been made for the utilisation of the 
rivers Topolnica, Kritchin, Luda-Yana, Strema, Eli-Dere, Tohai, 
Tundja, Vinkos, and Suttica. They show that 1,000,000 H.P. may he 
utilised in Bulgaria, of which the railways and various industries 
could consume 130,000-150,000, the rest being available for agri- 
culture and irrigation and the supply of drinking water by electrio 
pumps to dry districts. The works will be undertaken either by 
the State or private corporations, A Water Board will be.set up at 
the Ministry of Agriculture. Er 

AUSTRIA.—H.M. Oonsul at Vienna reports that, according to the 
Reichpost, the construction of the Strubklamm power station was 
recently commenced. The completion of the work is contemplated 
for December, 1921. The total cost will be 54 million crowns, 
which will be covered by a loan of the municipality of Salzburg, 
amounting to 80 million erowns. 

CzECHO-BLOVAKIA. — The State Council of Electricity Works 
has drawn up regulations determining the conditions of 
utilisation of natural sources of power and the type of electric 
current to be used in the establishment of power stations 
duction and distribution).— Economic Review, - 

NoRWAY.—The Financial Department of the Norwegian Govern- 
ment recommends the raising of a loan for the account of the 
State, either in the home or foreign markets, to yield a total of 
50,000,000 kronen for the purpose of placing the funda at the 
disposal of the communal authorities so as to enable them to 
complete their respective electricity supply works. The local 
authorities will have to reimburse the State the expenses of the 
proposed issue, and the interest and redemption charges. It is 
pointed out by the Department that applications have been 
received from a number of communes asking for loans for elec- 
tricity works, the total amounting to 140,000,000 kronen (about 
£7,000,000). Some of the applications refer to works which are 
not yet begun, and they consequently do not come within the scope 
of the assistance which was contemplated by the Government, and 
from which the Department does not propose to depart. 

FRANCE.— There has just been set up in the Department of Puy- 
de- Dome an Office des Forces Hydrauliques, whose duty, among 
other things, is the preparation of a hydroelectric map of the 
department and neighbourhood showing all the existing water- 
falis, The important rivers of this Department are the Dordogne, 
the Bave, and the Allaynon, and on the firat-named the Société de 
l| Energie Industrielle has just been granted a concession to build a 
dam, which will supply from 2 000 to 6,000 H P., the installation 
being estimated to coet 10,000,000 fr. Another concession, on the 
Upper Dordogne, has just been accorded to the Force et Lumière 
company. On the Bave, the Omnium Hégionale d’Electricité has 
just secured a concession for a waterfall yielding from 1,200 up to 
4.000 E. P., to be utilised to supply various communes, and the 
Charbonnier and Mégecos:e mines. 

SwWRDEN.—Svenska Dagbladet learns that the Sydsvenska Kraft 
Aktiebolaget (South Swedish Power Co.) intecds to erecta new 
power station at Skogaby on the River Lagan in the pariah of 
Ysby, which will provide about 12,000 H.P—R-uter's Trade 
Serrice (Stockholm). 


Doncaster.—ExTension or BuPPLy.—The Electricity 
Committee, having received an applica:ion from the Bentley-with- 
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Arksey Urban Council for a supply of electricity to a housing site 
at Arksey Lane, haa recommended that the borough electrical engi- 
neer be authorised to comply, subject to the Bentley Council's 
undertaking to provide and connect up the necessary tow: tension 
cables to the houses from a transformer ub station on the site, 


Galashiels.—P&RoPosgb New Sration. — The Town 
Council will hold a conference to discuss the question of a central 
electricity supply station for that district of the Borders. Messrs. 
Buchan & Partners, coneulting eleotrical engineers, Edinburgh, 
have prepared a scheme, 


Harrogate. — BREAKDOWN. — The electricity supply 
failei on December 13th in the late afternoon. and the town was 
plunged in darkness. Thie was the second breakdown within a 
week. The Corporation's overloaded plant is being extended. 


Holi.—Proposep ExTENsIONS.— The Electricity Com- 
mittee is faced with the necessity of extending the undertaking, 
particularly with regard to railway sidings, coal storage accommo- 
dation, and plant. At a special meeting, Major H. Bell, the 
electrical engineer, was instructed to prepare a scheme for the 
extension of the electricity works. 


Kingstown.—L.. & N.W. RAILWAY IMPROVEMENTS.-— 
In connection with the taking up of the Kingstown and Holyhead 
Royal Mau service, under Government contract, by the London and 
North-Western Railway Co, considerable improvements are to be 
made at Carlisle Pier aod the railway station in Kingstown, a 
feature being the iutroduction of electrically-controlied apparatus 
for the handling of the mail bags, baskets, &o. 


Kirkcaldy. — Sate or UmwnprRTAKING. — The Town 
Council’s negotiations with the Fife Electric Power Co for the 
sale of the municipal electricity undertaking to the company have 
been temporarily suspended—apparently because the Council is 
waiting to see what arrangementa are to be made in connection with 
the formation of a Joint Electricity Board in Fife. 


Liverpool.—Dock ELEOrRITIOAT ION. Considerable pro- 
gress has been made with the eleot ri float ion of certain parts of the 
Liverpool docks. The Hornby to Sandon Dock section, the firat 
part of the scheme for general electrification, will be completed 
thortly. All the main cables are laid, and the Canada sub-stavion 
i» ready for connection with the Corporation mains. The erection 
(f the Hornby station is completed, and the erection of converters, 
&o., is well advanced. The wiring of the sheds on the dock quays 
is now in progress, and about half the work is completed ready for 
use. The electrification of the Gladstone Dook system has been 
decided upon, and the necessary contracta have been placed. 


London.—ST. MARYLEBONE.—In connection with the 
provision of H.T. equipment and cables to the new premises of 
Messrs. Selfridge, the Electricity Commissioners have now sano- 
tioned the borrowing of sums of £2,400 for mains and £4,400 for 
transformers and switchgear. The amount sanctioned represents 
approximately 80 per cent. of the sum applied for (excluding con- 
tingencies), and the Commissioners state they will be prepared to 
consider the borrowing of any further sum which ray be required 
when the actual cost of the works has been ascerta ned. 

STREET LIGHTING.—On grounds of economy, the City Cor- 
poration is being asked to authorise the reduction «f the number of 
lights in the principal City thoroughfares. | ; 


Midlands. — BREAKDOWN. — The Midland Electric 
Corporation for Power Distribution, Ltd., whose generating 
station is at Ocker Hill, issued a notice, on December 14th, 
to power consumers, stating that owing to a serious break- 
down at the station, involving two of the largest genera- 
tors, they were compelled to curtail supply. Power, they 
intimated, would not be available in Tipton, James Bridge, 
Brierley Hill, Quarry Bank, Lye, Stourbridge, Wednesbury, and 
other districts on Friday. December 17th, and Wednesday, the 
22nd, between 7.45 a.m. and 5 p.m. A oovering letter stated that 
the plant had been fully loaded for some time past, and new plant 
had been ordered to meet the inoreased demand. The new plant 
should have been delivered some months ago, but owing to strikes, 
it had not been received. A further accident took place at the 
works on December 15th. curtailing still more the supply of energy 
to works in parts of the Black Country. Another letter was issued 
to consumers informing them that if they would agree to use 
only one-half of their motors, it would be possible for a oon- 
tinuous supply to be given each day during the hours of 7.30 a.m. 
and 5.30 p.m. It was announced by the company on December 18th 
that a large majority of consumers having agreed to reduce the 
motors in use by 50 per cent., the daily supply of electricity would 
be resumed to that extent on December 2uth. 


Nottlagham.— REPORT ON EXTENSIONS ADOPTED.—The 
Corporation, at its last meeting, adopted a report of the Elec- 
tricity Committee, under which it is proposed to expend £1,193,000 
in carrying out the first portion of an extended scheme of local 
electricity supply. according to plans prepared by Mr. J. H. Rider. 
It was proposed that, in addition to the sum mentioned for the 
new plant. £30,000 should also be borrowed for the extension of 
undergrounl mains and outside service connections, it being 
explained thit the annual amount allocated for such work bad 
already te n exp»nded, extra-high-tension mains having been laid 
to several large factories and warehouses.—Alderman A. Ball, 
Deputy Mayor, asked for an assurance that all the plant would be 
of British manufacture, as several municipal authorities had 
recently departei from this principle. Alderman Huntsman 
promised that the point should be very carefully considered. 


Plymonth. — Loax.—The Electricity Committee is 


applying to the Electricity Commissioners for sanction to borrow 


420,800, including the following items :—1,0U0-KW. converter 
with foundations, &o., £8,700; D.C. switchgear, 21.020; NEH. r. 
switchgear, £2,450 ; B.T. switchgear, 42,400 ; new switchboard at 
Prinoe Rock, £4,000. 2E 

Presteigg,—PusLi0 LionmTING.— The Urban District 
Council has rejected a motion to rescind the res lution of August 
6th, giving permission to the Electric: Light Oo. to oarry eleo- 
tricity services into the town. The proposer of the motion 
asserted that the company had not offered to supply electricity for 
public lighting, but a letter from the company stated that it would 
do #0 as soon as it was able to give the supply. 


Salford.—P&RoPoskeD LARGE STATION.—À one and a 
quarter million pounds’ scheme for the extension of the Corporation 
electricity undertaking was approved at a meeting of the Council 
on December 15th, and authorisation was given to the promotion 
of a Bill in Parliament to obtain statutory powers to carry out the 
scheme, The Electricity Committée hag purchased land on the 
banks of the river Irwell, where it is intended to build a large 
station. The echeme for the extensions has been prepared by the 
borough electrical engineer, Mr. J. A. Robertson, and has reofived 
the general approval of the Electricity Commissioners, The 
atation will take three yeara to build. 


Sonthport.—PRoTzsT AGAINST Prick DIFFERENOES,— 
At a meeting of the local branch of the Middle Olasses Union a 
resolution was passed calling the attention of the & uthport Cor- 
poration to the fact that considerable differences exiat in the 
charges for electric lighting between one trade interest and 
another, and protesting emphatically against such differences. A 
copy of the resolution has been sent to the town clerk. - 


_ Spenborongh. — Loan Sancrionep.—At last week's 
Council meeting it was announced that sanction had been received 
for the borrowing of 37, 200 for electricity development purposes. 


Stonrbridge.—ELxcrRiciTY Districtr.—On behalf of 
Stourbridge and Lye an objection has been lodged against n 
suggestion made by the Worcestershire County Council that these 
districts should be included in the South-West Midlands Electricity 
District. It was pointed out that the present frequency of the 
4. 0. supply in the district was 50 cycles, whereas the supply pro- 
posed was 25 cycles; this would mean an enormous amount of 
alteration of plant. 

Swansea.— EXTENSIONS.—At a meeting of the Elec- 
tricity Committee the town clerk reported that arrangements 
between the Gellyoeidrim Colliery Co., Ltd., and the New Owmgorse 
Colliery Co., Ltd., were almost ready for completion, and that it 
was necessary to obtain the consent of the Electricity Commis- 
sioners to the construction of a main transmission line from the 
generating station to the Amman Valley. The borough electrical 
engineer submitted «stimates and tenders for the construction of 
the necessary works, and it was resolved that application be made 
to the Electricity Commissioners for their consent to the asrange- 
ments, and to the construction of a main transmission line from 
the generating station to the Amman Valley ; and for their consent 
to a borrowing of the sum of £40,000 for the construction of the 
wo. ; f | 
Todmorden.— BREAKDOWN.— One of the largest generators 
in the Corporation electricity works broke down on Deoember 16th 
owing to faulty insulation. It was stated that it would take at 
least a week to repair the machine. Several mills bad to close 
down, while others could only run on alternate days, as the output 
of the rest of the plant was not sufficient to meet ordinary 
requirements. | pi 

Turton.— LIGHTING ConTRacT.— Messrs. Wilson Hartnell 
and Co., Ltd., Leeds, have received the official order from the Urban 
District Council to carry out cable extensions and street lighting 
schemes to the extent of upwards of £20,000. 


Walsall.— LoAN.—At the meeting of the Town Council, 
on December 13th, it was decided to borrow £29,400 in respect of 
the electricity undertaking. . l 


TRAMWAY AND RAILWAY NOTES. 


Bradford. — ALLOCATION oF PROFITS. — At a recent 
City Council meeting, a resolution from the Society of Locomotive 
Engineers and Firemen: objecting to the profits of the tramway 
undertaking being used for the relief of the rates, was read ; 
they favoured the profita being used for- the reduction of farès 
and extension of the present tramway system, The matter was 
referred to the Tramways Committee, Mo ye a Ne 


Brazil.—RALwWAT ELECTRIFICATION.— According to a 
cable received by- the Department of Overseas Trade from the 
Commercial Secretary to H.M. Embassy in Rio de Janeiro, Congress 
has authorised the expenditure of 60,( 00 contos (at present exchange 
approximately $2,9:0.000) on the electrification of the Central of 
Brazil Railway, which is owned and operated by the Brazilian 
Government. No details are at present available, but United 
Kingdom firms requiring fu ther particulars-are recommended to 
get into touch with the Inspectoria Federal das Estrades, Miniaterio 
da Viacao e Obras Publicas, Rio de Janeiro, or with the Commerotal 


Secretary to H.M. Embassy at Rio de Janeiro. 


€——— ———— Á———————————Á——————— —————Á ua 


818 


THE ELECTRICAL REVIEW. [Vol.87, No. 2,248, DECEMBBR 24, 1920. 


— Ea SA MILK — ͤ— —— — — — TI I UN PEL MEC CNN e pE MN SAEED 


. Continental.—IrALy.—By the inauguration, on Novem- 
ber 9th, of the Turin-Bussoleno section, the entire line from 
Turin to Modena, begun in 1912, has been completely electrified. 
It is now possible to travel electrically through the Simplon Tunnel 
direct from Rome to Paris. International communications will be 
still further advanced when the sections Turin-Genoa-Spezia, now 
actively under way, are completed. 

Recent progress made in the use of continuous current at high 
pressure, and the results achieved abroad, induced Italian engineers 
to study a system hitherto unknown in Italy. and the first electric 
railway designed and started since the conclusion of the Armistice, 

as also the first electric railway on the continuous-current system 
_in Italy, is now in active construction, but will not be working 

the summer or autumn of 1922. It is the Rome to New 

Ostia Electric Railway. The length of the railway line is 24:3 km., 

with a branch line of 4'3 km. Continuous current at 2,400 volts ia 

supplied to the railway. The choice of 2,400 volte was made 
because considered sufficient to feed the whole network from a single 
sub-station without any considerable fall of pressure on the lines. 

The sob-station is situated centrally about 15'8 km. from Rome, 

and at about the highest point of the track. The energy will be 

supplied in the form of three-phase alternating current at 30,000 

volts and 40 cycles, The rolling stock will consist of trains of six 
coaches drawn by locomotives, with supplementary trailers and 

auto-motors for periods of slack traffic and the winter season. 

The motor cars will be like those on the Torino-Lanzo- Cerea líne, of 
a total power of 920 H.P., with a mean speed of 60 km. per hour 
on the level. The auto-motors will have a power of 95 H.P., having, 
with two trailers, & speed of 60 km. per hour on the flat. Both 
locomotives and suto-motors will be fitted with pantograph current 
oollectors, automatio adjustable brakes, and other security 
apparatus. The special features of the installation, says L'. Elec- 
trotecnica, make it an excellent model for the much-debated 
electrification scheme o? the Italian railways. 


_ SWEDEN.—The special Committee appointed to investigate the 
question of the electrification of the Swedish railways is expected 
to conclude its labours about the beginning of February next year, 
and the actual work will probably begin during the same year.— 
Reuter's Trade Service (Stockholm). 


able time. 


Dorham.—Prorest AGAINST TRANSPORT -SOHEME.— 
Under the auspices of the Middle Classes Union, a public meeting 
was recently held at Durham to protest against excessive expendi- 
ture by local publio bodies, the Durham County Council in particular. 
The Oouncil’s big passenger transport scheme came in for severe 
criticism, being strong] y condemned as unnecessary and extravagant. 


Bdinburgh,—SuPPLy RRTUSRED To Tramway Co.— 
The Electricity Committee, after considering an application from the 
Musselburgh Tramways Co. for a supply of electric power, decided, 
in view of the present demands of the city, that it could not grant 
the request at present. 


Lancaster, — BreakDowN.— Owing to the breakdown 
of a generator.at the Corporation electricity works, it was found 


n to suspend temporarily the tramway services between the 
hours of 3.30 and 5.30 p.m. 


London.—New METROPOLITAN TRAIN&.—AÀ new train 
was brought into service on the Metropolitan Railway, on 
December 16th. In this train—the first of a number actually 
under construction—the company is dispensing entirely with the 
end vestibule, and is utilising the space thus saved to give added 
seating accommodation, and providing in lieu three sets of 
wide double doors, evenly distributed along the car. Each car 
contains seats for 50 pswengers, arranged transversely on both 
sides of a spacious a ale. Strap-hapging has been completely 


abolished, and in ite pace "ateadying rails" are conveniently: 


placed. Another innovation i: a glass screen flanking each door, 
which, in addition to giving pesrengérs immunity from draught, 
has the effect of breaking the car up into a series of semi-compart- 
ments. The heating, ventilation, and smooth running sbow a 


marked improvement on previous ty pes, and special features include. 


the dome roof and the softening of lights, obtained by the use of 
opal reflectors. Delivery of further cars will be made at regular 
intervale, and from now onwards there will be a gradual approach 
to the company's objective of increasing the present seating 
accommodation by 20 per cent., which, based on present traffic, 
will approximate over 100,000 additional seats daily.—Daily 
Telegraph. — 

NEW BAKERLOO ROLLING STOCK.—On December 20th eight 
new cars were put into service on the Bakerloo Under- 
ground Railway. It isstated that an additional 4,888 seate per day 
will thus be provided. 


Manchester. —CunrsTMA8 SToPPAGE.— Manchester, for 
the third year in succession, ie likely to have no tramoar service 
on Christmas Day. The employés have refused to work on that 
day, and even offers of double pay for a five-hour shift have failed 
to tempt them to alter their decision. 


Pperu.— SToRAGEg-BATTERY TRAMwAY.—The Peruvian 
Government has granted a 60-year concession for the construction 
and operation of a standard-gauge electric tramway, which will 


run from Lima to La Panta, a distances of seven miles, The cars 
to be used will be of the storage-battery type. It is stated that 
the new oompany will have a capitalisation of about $1,000,000, all 
of which has b:en subscribed by Peruvians.—Electrioal Review 
Chicago). : 

Rochdale,—L. & Y. RAarLwAv ELECTRIFICATION.— T he 
General Purposes Committee of the Town Oourneil has decided to 
support the Oldham Corporation in ite efforts to imduce the 
Lancashire and Yorkshire Railway Co. to electrify its line from 
Rochdale through Oidham to Manchester. 


. Sunderland. — ARRANGEMENT WITH CoxPANY.— The 
Town Council has sgreed to an arrangement with the District 
Tramway Co. for through-running of the company's cars over the 
Corporation route to the centre of the town. Workmen's fares are 
to be abolished, despite an appeal on behalf of the workmen for a 
compromise by increasing workmen's fares 50 per cent. 


Walsall.— New CABS.— The Tramways Committee 
recommends that application be made to the Ministry of Transport 
for sanction to borrow £22,558, the coat of 10 new tramoars. 


Wimbledon aud Sutton Railway.—The Minister of 

ransport has extended the time until July, 1922, of the Metro- 
politan District Railway Aot, 1915. for the construction of the 
railways and works authorised by the Wimbledon and Sutton Railway 
Act, 1910. N 


TELEGRAPH AND TELEPHONE NOTES. 


France.—The large Lafayette wireless station at Croix 
d'Hines, near Bordesux. which was built by the U.S. Navy during 
the war, and which was handed over to France some time ago, as 
already reported in this column, was formally presented to the 
French Government on December 18th by Admiral Mayruder, on 
behalf of the American Ambassador. The station has a radius of 
7,000 miles, and consists of a central tranemitting station and eight 
receiving towers over 800 ft. high arranged over an area of 
100 acres.—TZhe Times. 


Italy.—Ntsw WinRELESS STATION.— The plans are in 
course of preparation for the erection of a high-power wirelees 
station at Fiume, and the work of erection is expected to be taken 
in hand very shortly. | 


Surps’ WIRELESS.— At a recent meeting of the Commission 
nominated to report on the obligation imposed during the war on 
certain ships of the Mercantile Marine to carry wireless apparatus, 
the advisability of extending the regulation to embrace almost 
all merchant ships was urged. The obligatory usé of wireless 
stations and the carrying of skilled wireless Operators, in the 
numbers prescribed by the International Oonvention of London, 
1912 and 1914, were aleo advocated, 


Tak ITALIAN GOVERNMENT DECREE 243, of February 9th, 
1919, is steadily remedying deflo'encies in the matter of te'e- 
phone facilities. The decree gives the right to communes, or 
sections of communes with populations not under 1,000, to 
claim installations. The Provinoes of Bergamo, Aquila, and 
Teramo, through their officials. are among the latest appli- 
cants, and the plans are now being drafted. 


Telephone Rates.—Sevect CowwiTTEE's | REPORT. — 
The Select Committee of the House of Commons that was app pint ed 
to consider the revision of telephone rates has completed ita report. 
According to the Monning Pus’, tha Committee has adop‘ed in the 
main the recommendations of the Departmental Committee. The 
view is accepted that payment for the telephone service should be 
proportionate to the use made of it, and the Oommittee 
thinks this can be best carried out by au aunnal rent. plus 
a rate charge for each call The rentale suggested vary 
according to the character of the area, but are generally 
about £7 or £8, and a charge of 14d. for each call is proposed. 
No difference is to be made between the telephones ia private 
houses and telephones on business premises. The Committee, 
iu recommenjing the abolition of the unlimited message, or fiit. 
rate for the hire of telephones, has added, says the Daily Mail, 


a proposal that an instrument to record the number of calls made 


should be attashed to each telephone, so that the subscriber may 
have an effective check on the number of calla for whioh he is 
charged. In answer to a question, the Assistant Postmaster- 
General informed the House of Commons that, as a preliminary 
step to the introduction of revised telephone charges, each existing 
contract would be determined by three months’ notice. Each 
subscriber would receive a full statement of the new rates, and a 
fresh form of agreement for consideration some weeks at least 
before his present agreement expired. 


Trans-Atlantic Wireless. — INcREaseD Rates. — On 
account of the increased Jandline rates in this country and in 
North America, Marconi's Wireless Telegraph Co., Ltd., will raise 
its charges for ordinary full-rate trans-Atlautio wireless telegrams | 
by ld. per word as from January let next. Press rates will remain 
unaltered. 
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United States.— Communications CONFERENCE. — While 
the Communications Conference has achieved nothing as far as the 
future disposition of the ex-German cables is concerned, a modus 
vitendi, under which the present handling of the cables will oon · 
tinue until March 15th next, was reached on December 13th, as 
announced in our last issue. Meanwhile, deliberations will con · 
tinue, the respective Ambaseadors of the participating countries 
replacing the delegates, who will return and report to their 
Governments. It was also agreed that as from January 1st, 1921, 
careful accounting may be kept of profits or losses of the cables 
affected, so that such should be divided proportionately among the 
five Powers according to tbe terms of whatever agreement is finally 
reached. Reuter's Trade Service (Washington). 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of Oe par etrap A (ations 
REVIEW “ Official 


the issue of tho ELBOTRICAL 


| in whioh t 
Notios appeared.) 


OPEN. 


. Anstraila, — QUEENSLAND. — January 26th, 1921 
P. M. G. s Department. Telephone apparatus and parts. Schedule 
509, (December 10th.) 

SYDNEY. — January 31et. Municipal Council. H.T, and L.T. 


cable (specification No. 628). Electrio Lighting Department, 
Town Hall, Sydney. 


Belgiam,—ANTWERP. January 11th. Installation of 
electric light in the bonded warehouses at Antwerp. Copy of the 
specification in French can be seen up to Decem 24th, at the 
Department of Overseas Trade (Room 48), after which date it will 
be available for loan to firms in the provinces. 

December 27th. The. mnnicips] authorities of Schaerbeek, 
Brussels. For the supply of 122 section-boxes and 230 junction- 
boxes in connection with the local electricity supply undertaking. 


Blackpool. December 81st. Borough Council. Elec- 
trical wiring and fitting of the houses on two sites in connection 
with the municipal housing scheme; 164 houses on the Layton 
Estate, 246 houses on the St. John's Estate. (December 17th.) 


India,— Mrervut. — January 17th, 1921. Government 
of United Provinces hydro-electrical installation. 
station equipment, including workshop equipment, H.T. trans- 
mission and distribution (overhead equipment, inqluding poles), 
sub-station equipment, pumping station equipment and piping, &c. 
Mr. G. MoHoey, sanitary engineer to the Government, United 
Provinces, Allahabad. —Zeufer'* Trade Service (Bombay). 


Leyton.— January 11th, 1921. Urban District Oounoil. 
Electric wiring of 142 houses on the Barclay estate. (December 10th.) 


London,—BaTTEBR8EA.—January 5th. Borough Council 
Electricity Department. Pipework for a 5,000-Kw. turbo-alter- 
nator. (December 17th.) 


H.M. Office of Works. January 6th. Six months’ supply of 
electric wire and cable. (See this issue.) 


Manchester.—January 24th. Electricity Committee. 
Six motor-driven ciroulating water pumps; three motor-driven 
boiler feed pumps and one motor-driven pump for weight-tank 
sump. (Seethisissue)  , 


Natal.—DuRBAN.—January 26th. Corporation. Supply 
of telephone cable, paper sleeves, concrete pipes, and various 
telephone and miscellaneous accessories and materials. 

February 16th. One 1,(00-Kw. rotary converter with trans- 
formers and switchgear. Specifications of the above may be 
consulted on application to the Department of Overseas Trade, 36, 
Old Queen Street, E.C. 


New Zealand. — NaPIER. — January 17th. Borough 
Council. One 500-xw. electric generating set. Copies of tha 
specifications and blue prints may be seen at the Department of 
Overseas Trade, 35, Old Queen Street, S.W. 


AUCKLAND. February 22nd, 1921. City Council. One 3,000-xw. 
H.T. turbo-alternator; two 5,000-Kw. H.T. turbo-alternators ; four 
1,500.Kw. rotary converters; four 500-Kw. rotary converters, 
awitchgear and transformers; four water-tube boilers, conveyor, 
pumps, pipework, H. and L.T. cables, (Deoember 17th.) l 


Palsley,—December 27th. Town Council. The electric 
lighting work in connection with the Whitehaugh housing scheme. 
Master of Works, 13, Gilmour Street. | 


Portrush. — January Ist, 1921. Urban District 
Council Electricity Department. Gas plant, engines and dynamos, 
booster and balancer, switchboard, aocumulatora, overhead and 
underground cables. (December 10th.) 


Rhodesia. — SaLisBURY. — January 18th. Municipal 
Council. Electric generating plant, awitchgear, cable and con- 


verters. Specification (£3 3s.) from the Council's Consulting 


Engineer, Royal Chamters, Johanneaburg. 


Generating 


Sonth Africa.—JOHANNESBURG.—January 18th, 1921. 
Rand Water Board. Supply and erection of steam boiler, super- 
heater, stoker, econ &o., steam turbo-driven centrifugal 

umps, condenser, &c., for the Swart Kopjes pumping station, 
Jopies of the specifications, &c, and forms of tender can be seen 
on application to the Machinery Section, Department of Overseas 
Trade, 85, Old Queen Street, S. W. 


CLOSED. 


Dublin. — Great Northern Railay Company of 
Ireland. Oontract for six months for Schedule No. 15, items 11, 
12, 13, lead-covered wire. Items 23 to 26 (inclusive) of overhead 
line wire and tinned copper combined wire.— The Edison Swan 
Electric Co., Ltd. 


London.—BATTERSEA. — Electricity Undertaking Com- 
mittee. Two 450-Kw. meroury vapour rectifiers for the Nine Elms 
sub-station, £7,903.—Power Rectifiers, Ltd., recommended. 


HAMMERSMITH. Electricity Committee recommended bulk 
supply to Ohiswiok Electricity Supply Corporation, Ltd. 
875 yd. '075 aq. in. E H.T. cable. 
Callander s Gable 8d bete unden On Pa no n ul 
STOKE NmwisGTOX, — Eleotrio Lighting Committee recom- 
mended additional converting plant :— 


500. Kw. converter and transformer. 


Power Rectifiers. Led. ee ee eo ee ee oe ee 47,448 
B uce Peebles & Oo., Bid. ee ee ee ee ry ee ee 6,069 
Metrepelitan-Vickers Dleotrical Oo., Ltd... eo. ce ce 400 
General Electric Co., Ltd. (recommended) oo = wee 4081 
knglish Blectrio O0., Lå. — .. .. . . 0 „ — 5,56 


South Africa, — JOHANNESBURG. — Municipal Council. 
Accepted :— 
Three 160-xw, transformers and one set of 


transformers and two sets of spare 
formers, £1,66 i.—Bartle & Oo. 


1,600 sets of 95.amp., 260-v., out- outa, 4909.— W. T. Hen!ey's (S. A.) Tel 
i Works Co., Lea. di * Te 8 


150 sets of 50-amp., 400 v., cut.outs.— British Agenoſes, Ltd. 
60 sets 100-amp., 460-v , cut-outs, £55.—8. Thompson. 
Owing to the failare of the Griffin Engineering Co. to fulfil the contract 


for unarmoured cable at 47,081, the Council has accepted the next 
lowest tender of £7,671 of the Teleg. aph Manufacturing Co. 


coils, 41, 777. Giz 150 xw' 
la, £2,485. ix 100-xw. trans 
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FORTHCOMING EVENTS. 


Royal institution of Great Britain.—At Albemarle Street, W. At 8 p.m 
lade Lectures—'' The Haunts of Life"—by Prof. J. Arthur 
omson :— 


dunior lastitution of Engineers.—Friday, December 81st. At Caxton Hall, 
p ramanta, S. W. At B p.m. Leoturette on “Drying Plant," by Mr. 
. * ote. 


NOTES. 


A Happy Christmas to Our Readera,—Granted that 
Aifficulties and dangers beset this country on every hand, and that 
1921 will open with lowering clouds over our industries and our 
State—are we down-hearted ? A thousand times, No! Sc far, we 
have successfully mastered each new trouble, and we shall in like 
manner triumph over those which yet are tocome, A nation which 
could rise to the heights of determination and devoted service by 
which it won the great war will never go down before & minor 
threat. Let us count our blessings," and look forward to the 
time when peace shall reign within &nd without our borders 
„among men of good will“; and in that mood let us put aside our 
troubles and secure for ourselves a happy Christmas, by the 
simple: bat effective, method—that of striving to make happy those 
arcund us, 


Artificial Daylight.—Following upon an article dealing 
with the “Sheringham” device for producing a light approxi- 
mating to daylight, Mr. M. Luckiesh, of Nela Park, Cleveland, Ohio, 
writes to the editor of the Electrical News, of Toronto, depre- 
cating the idea. He states that he tried this method about eight 
years ago, but abandoned it in favour of the straightforward 


method of modifying the light by seleotive transmission. Mr. 


Luckiesh's company has had on the market a so-called artificial 
“north sky light" colour-matohing unit for the last seven years, 
and millions have been manufactured and installed. 

In connection with this subject it is of interest to note that a 
number of ‘ Sheringham” daylight reflectors were used at the 
recent Advertising Exhibition, for the purpose of exhibiting in 
their true colours advertising poaters on certain stands. 


U.S.A. War Laws.—The American House of Repre- 
sentatives has passed the Volstead resolution by which the war 
laws are repealed ; it does not, however, terminate the state of war 
which still existe between the U.S.A, and Germany. : 
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ssport of Refrigerated produce. For the transport 


EL NE. of refrigerated produce, especially meat, Mr. H. M. 


y, addressing a meeting of the Cold Storage and Ice 
Association at the Royal Society of Arts on December 17th, 
strongly advocated the use of electrically propelled vehicles, 
éspecially in view of the present high cost of petrol. Admitting 
that the accumulator vehicle had very definite limitations, he con- 
sidered it the most economic and suitable for distribution in towns. 
It could not travel with the speed of a petrol lorry, it could not 
operate over a bigger radius than 12 miles, and it could not do 
more than 35 miles in one day unless it returned to its base for a 
freshly charged accunfulstor; but this was only a five minutes’ 
job with properly arranged, self-lifting trolleys to take off the old 
battery and bring up the new. At the same time, it was very 
handy in traffic; it was the simplest vehicle to drive; the insura ace 
charges were lower than for any other vehicle of like capacity, and, 
if intelligently looked after. the battery was good for five years’ 
continuous use when of the lead type and for eight or ten years 
when of the nickel type.— Morning Post. 


. Educational.— The annual report on the 124th session 
of the Royal Technical College, Glasgow, has just been published. 
The first part of the report pays a tribute to those members of the 
College who gave their lives in the service of the Empire, and an 
illustration showing one side of the-beautiful war memorial erected 
forms the frontispiece ; 287 officers and 328 N.C.O.'s and men who 
were students or members of the staff made the sacrifice, as far as 
is known, surely a splendid record. A list of 609 war honours 
awarded is shown in detail, and three V.C.a head the list. Lists of 
degrees and diplomas, enrolmenta, donations to the New Develop- 
ment and other funds, gifts of apparatus ‘and material, &o., are 
given in full. et i 

Finsbury Technical Oollege, which the City and Guilds of London 
Institute proposes to close next July through want of funds, is 
steadily gathering strength. The Defence Committee has already 
secured more than 6,000 signatures to the petition for reconsider- 
ation of the matter. Prominent employers in the engineering and 
chemical industries are in favour not only of retaining the College, 
but of ite better endowment and equipment. A oonference of 
these gentlemen with well-known men of science was held 
recently, and -their views will be laid before the Institute 
authorities, . 
. The Oounoils of the Institutions of Mechanical and Electrical 
Engineers are also considering the subject, and it is likely that a 
public statement of the claims of the College will shortly be 
issued.— Morning Post. 


The Long-suffering Lampholder.—A month or two ago 
we protested in a leaderette.“ bearing the above heading against 
the increasing practice of employing lampholders to supply power 
to a multiplicity of domestic appliances. In the U.B.A., in spite of 
tho Society for Electrical Development and condulets,” out- 
lets" and other means of easing the lampholder's burden, little by 
little the load is increasing. . The last (but by no means the least) 
of these “straws " should prove effective in breaking many a lamp- 
holder's" back." This device, described in the Alectrical News, of 
Toronto, is being placed on the market by an American firm. It is 
quite à new idea, but this feature is hardly sufficient to secure its 
redemption ; it is a pendant heater designed especially for chilly 
rooms," constructed with heavy mica insulation and a nickel case. 
Its weight and size are not given, but it has a 660-watt loading, 
which indicates a weight of a pound ortwo. Thus in addition to 
the electrical load, which is quite severe enough, there is also the 
weight of the heater to be borne. It is users of this sort of 
apparatus who condemn the lampholder (and incidentally the 
suppliers) as worthless if it breaks down under a load which it was 
not made to bear. This example will serve to awaken dealers in 
eleétrieal: goods to the necessity for urging upon customers the 
proper-use of the lampholder, instead of remaining indifferent so 
long as the goods are sold. 


Service Note.— A wireless telegraphy course for officers 
of the Royal Corps of Signals will assemble at the Signal Training 
Centre, Mareafleld, on February 7th, and terminate on April 4th. 
The course is intended for captains and subalterns who have not 
attended a short wireless telegraphy course or the wireless tele- 
graphy portion of the Royal Corps of Signal Officers’ qualifying 
course, Applications for vacancies should be forwarded by Com- 
mands to the War Office as early as possible.— Morning Post. 


Static Electricity in Belts.—A correspondent of Power 
reporta a case of excessive static electricity occurring in a textile 
Yaotory. The machine concerned was a 15-H.P. motor fixed to a 
platform suspended from a wooden ceiling. The frame of the 
motor was not earthed, the only electrical connection being that 
of the leads. It was observed that flashing between the stator and 
rotor took place at intervals of from four to ten minutes, and on 
dry days was very pronounced. The motor was tested for ordi- 
nary faulta, but nothing was found out of order. Finally, the 
flashing affeoted the stator insu at ion, and the motor was burned 
out. A spare motor was fitted immediately. but still there was 
the same amount of flashing ; but when at last the frame of the 
machine was earthed, the trouble ceased. The writer then pro- 
o-eded to devise a means of collecting and disposing of the “atatic” 
from the belt. This was effected by installing a comb consisting 
of fine springs, which rested lightly on tbe belt and collected the 
accumulated charge and conveyed it through an carth wire to the 
ground. This device is now generally installed in the plant 
‘mentioned by the writer, and is a very effective substitute for the usual 
hn mil fying plant, | | 


THE ELECTRICAL REVIEW. [Vol87. No. 2,248, DECEMBER 24, 1920. 


Relation or Coincidence ?—Mr. Carl Hering, writing to 
Science, announces that he has discovered that if the present 
connecting link between chemical and electrical quantities, the 
electrochemical equivalent of silver 0'00111800 gramme per 
oouiomo, were only about ‘8 of 1 per cent. higher, the following 
curious relation would be true for all the elements :—Grammes x g 
= 10 x coniombs X atomic weight/g in which g is the acceleration 
due to gravity, 980°697. The faraday (the number of coulombs per 
gramme ion) would then be equal to g?/10 = 96,157, now generally 
taken as 96,500. It was thought that perhaps the elimination of 
all terrestrial factors such as atmospheric pressure, temperature, &o., 
from the value of the electrochemical constant might raise its 
value by this small amount of ‘3 of 1 per cent., but reliable 
authorities do not consider this probable. Mr. Hering says: 
‘Unless this very slight ‘discrepancy can be adjusted, it would 
seem that this curious relation is a mere sccidental coincidence of 
numbers," but he thinks it not unreasonable to believe that new 
aod unexpected relations may be found to exist between mechanical, 
electrical, and chemical constants. 


Fatality.—On December 17th, John Chapman, an 
employé at the Ardenrigg Colliery, near Airdrie, received & fatal 
electric shock from a coal-cutting machine. While disconnecting the 
machine from its circuit, he came into contact with a live part. 


Parliamentary.—In the House of Lords on Tuesday, 
December 14th, the Women, Young Persons, and Children's (Em- 
ployment) Bill was read a third time and passed. 


. Appointments Vacant.—Electrical inspector (£5 +), for 
the City of York Electricity and Tramway Department ; plumber- 
jointer, for'the Salford Corporation Klectricity Department ; meter 
fixer tester (948.) for the Bacup Corporation Electricity Depart- 
ment; shift engineer, for the Falkirk Burgh Slectricity Works; 
overhead linesman (903.), for the Hawtenstall Corporation Tram- 
ways. See our advertisement pages to-day. ` 

Correction.—With regard to his contribution to the 
I.E.E. London discussion on Mr. Woodhouse's paper, Major A. M. 
Taylor informs us that an error crept into his statement relating 
to the anticipated eddy-current losses due to the rotating fieid at 
50 periods (see p. 776 of our December 17th issue). He now with- 
draws his remarks, having indicated the correct resuita of the 
tests at the Birmingham discussion. It may also be explained 
that the tests referred to were not carried out by himseif, bat 
so a suggestion, und he was permitted to mention the results 
achieved.. 


Centralising British Research.—The scheme to centralise 
the country's resources ın onemioal knowledge and research and to 
apply these to its needs, which has been alowly developing for 
about two years, will shurtly be set in motion, when an appeal for - 
financial support, already drawn up and approved and at present 
in the hanas of Lord Moulton, until lately Director. General of 
Explosive Suppiies, will be circulated among all the chemical firms 
in vhe country and to private individuais who recognise the impor- 
tance of chemistry to the building up of the industries: of the 
Empire. The sum required is & 500,000, and it is proposed to devote 
it to the building and equipment of a Central House to accommodate 
the principal chemical organisations in the couotry, of which the 
chief are the Society of Chemical Industry, the Institute of 
Chemistry, and the Chemical Society, and to produce and distribute 


literature. It is propesed that tne Central House shall be in 
London.— Zhe Times, | 


Civil Aviation.—The third report on the progress of 
civil aviation covering the six-monthly period from April lst 
to September 30th, 1920, which was issued as a White Paper 
on December 10th, signed by Sir F. H. Sykes, controller- 
general of civil aviation, shows that our air organisation has 
been improved to meet the steady. increase in commercial air 
trathc. The total number of machine miles, 689,600, is a 
large increase on the figure for the previous six months. The 
aggregate machine mileage since May, 1919, is well over a 
million miles. Similarly the number of passengers carried has 
increased to 32,345; goods have increased from 252 to 864 tons. 
while the number of departures and arrivals to and from the 
Continent has risen from 734 to 2,445, the value of imports 
from £131,615 to £376,606, and of exports from £63,743 to 
£168,300. The number of letters carried since the inaugura- 
tion of the mail service shows a steady increase, especially on 
the London-Amsterdam service, and an efficiency of 76 per 
cent., 94 per cent., and 84 per cent. each has been obtained 
on the London-Paris, London-Brussels, and London-Amster- 
dam services respectively. The experimental lighthouse. at 
Croydon has proved of value; two more are to be installed, 
one at Lympne and one midway between London and Folke- 
stone. The civil aerodromes at Castle Bromwich, Manchester, 
and Renfrew will be similarly equipped. 

The wireless duc don ence apparatus installed at Croydon 
has proved its value, and the equipment of aircraft with 
wireless telephone apparatus is extending. Electric landing 
lights for indicating the direction for landing are being in- 
stalled at the Croydon aerodrome, and trials are being made 
at the same aerodrome to test the value of powerful search- 
lights as a means of helping pilots to locate the aerodrome. 
The installation of ground stations for wireless telephony and 
telegraphy has been continued. Investigations have been 
carried out to secure the illumination of landing grounds, as 
well as into the question of obtaining electrical instrumenta 
for indicating accurately to the pilot his position in relation 
to the aerodrome and his height above the ground. 


vol. 67. No, 2248, Decmunun 24, 1920.) THE ELECTRICAL REVIEW. 


ELE — — — * < 


821 


* x S 
$ b * = F n7 6.7 LI E EE. 


An A.C. Mercury-Vapour Lamp.—A new form of high- 
voltage alternsting-ourrent mercury lamp developed by Henri 
Georges was described recently in the Revue Générale de I' Elec- 
tricité. In ordinary circumstances it is only possible to run such 
lamps on an alternating supply by the use of special electrodes. 
M. Georges, however, overcomes the difficulty by introducing neon 
gas into the tube, which is of quartz. ; 

The lamp is connected to a 110/3,000-volt transformer and when 
first switched on exhibits the characteristic spectrum of lumi- 
nescent neon.. This, however, is quickly replaced by the mercury 
speotrum as the mercury volatilises, and in seven minntes the 
lamp attains a steady state. There is then a drop of 125 volts per 
inch (50 volts per cm.) of tube, and an internal temperature of 
1, 300 F. (700? C.) is attained. The present lamp takes 1 ampere at 
2, 250 volte, but it is hoped to construct lamps taking up to 10 Kw. 
aad furnishing the most powerful source of ultra-violet light 
known.— Electrical World, | 


INSTITUTION NOTES. 


Institution of Electrical Englneers.—At the last meeting of the 
Institution, the President, Mr. Ll. B. Atkinson, announced that Mr. 
André Blondel had been elected an hon. member, and that 


at the second informal meeting, which is to be held towards 


the end of January, certain suggestions and propositions con- 
nected with the activities of the Institution, which were raised 
at the special meeting when the subscription increases were 


considered, are to be discussed ; the President has promised to be 


present. 

The Council's proposals for the increase of subscription rates 
which were passed after full discussion by a large majority at a 
special general meeting held on the 2nd inst. (see pp. 738 and 764 
of our December luth issue) were confirmed at a second meeting 
held on December 17th. In view of the announcement that the 
resolution already passed at the first meeting would be further 
opposed, a second set of proxy papers was issued to members, but 
no serious opposition was raised at the confirmatory meeting. The 
cost of issuing the two sets of proxy papers was stated to have 
been E 1206. | 

BENEVOLENT Funp.—The Council of the Institution has received 
from Mr. E. M. Hughman, of Bombay. an offer of adonation of £250 
to the Benevolent Fund of the Institution, on condition that 19 
similar donations are received before March 31st, 1921. The Com- 
mittee of Management of the Fund earnestly hopes that the 19 
donations specified will be forthcoming, as the Fund will thereby 
be benefited to the extent of £5,000. All communications should 
be addressed to the Secretary of the Institution at 1, Albemarle 
Street, London, W. 1. 


Royal Soclety.—At the ordinary meeting held on December 9th, 
the following papers were reasd:—' Double Refraction and 
Orystalline Structure of Silica Glass," by Lord Rayleigh, F. R. S.; 
“The Effect of Asymmetry on Wave-Length Determinations,” by 
Prof. J. W. Nicholson, F. R. S., and Prof..T. R. Merton, M. A; The 
Effect of Concentration on the Spectra of Luminous Gases,“ by 
Prof. T. R. Merton, M. A.; The Measurement of Low Magnetic 
Susceptibility by an Instrument of New Type.“ communicated by 
Prof. J. W. Nicholson, F. R. S.; The Internal Energy of Inflam- 
mable Mixtures of Coal-Gas and Air after Explosion,” communi- 
cated by Sir Dugald Clerk, F.B.S. ; and Multenions and Differential 
Invariants,’ communicated by Mr. W. B. Hardy, Sec. R.S. 


Institution of Post Office Electrical Englneers.— Mr. E. H. 
Shaughnessy lectured to the Institution on the 13th inst. on The 
Developments of Wireless Telegraphy,“ features of the lecture 
being experiments with the Duddell singing aro, and a singing 
three-electrode oscillating valve. The lecturer mentioned that 
outside Great Britain, which bad moved rather slowly in the 
matter. the development of the arc had been very great, and its 
utilisation considerable. Unless they in this country progressed 
more rapidly. they might be too late to avail themselves of the 
opportunities which presented themselves. 


Glasgow and District Radio Clab.—A meeting of the club was 
held on December 16th. The chairman announced that a meeting 
would be held on January 5th, 1921, when he (Mr. Dewar) would 
give a short address on " Wireless Telegraph Procedure," giving 
examples of messages using Morse code records on a gramophone, 


Illuminating Engineering Soclety.— Mr. J. Herbert Parsons, 
C. B. E.. F. R. O. S., M.B., D So., has been elected president of the 
society in suocession to Mr. A. P. Trotter. Mr. Parsons wae the 
first Chairman of Council of the society, and has taken a leading 
part in the sections of its work dealing with the influence of light 
on vision. He is a member of various departmental and otber 
Committees concerned with lighting and its effect upon eyesight. ` 


The Physical Soclety of London and the Optical Soclety.— 
The Societies’ annual exhibition. which is to be held on January 5th 
and 6th, 1921, at the Imperial College of Science, South Kensington, 
‘will be open in both the afternoon (from 3 to 6 p.m.) and the 
evening (from 7 to 10 pm.). Sir W. H. Bragg, K.B.E., F. R. S., 
will give a diecourse on Sounds in Nature," at 4 p.m. on January 
bth. Emeritus Prof, Archibald Barr, D.Sc., LL D., will give a dis- 
course on the “ Optophone—an instrument which enables the totally 
blind to read ordinary print," at 8 p.m. on January 6th, and 4 p.m. 
on January 6th. After the discourse, s demonstration wil be 
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given by a totally blind person. At 8 p.m. on January 6th, Prof. 
0 R. Darling will give a discourse on Some Unusval Surface 
Tension Phenomena." All the lectures will be illustrated by experi- 
ments. About 50 firma will be exhibiting, and a number of 
experimental demonstrations have been arranged. Invitations 
have been sent to the Institutions of Electrical and Mechanical 
Engineers, the Chemical Society, tbe Faraday Society, and the 


Wireless Society of London, and the Röntgen Society. Members o? 


the Societies mentioned desiring to attend the Exhibition should 
apply to the Secretary of their Society. Others interested should 
apply direct to Mr. F. E. Smith, F.R.S., Hon. Secretary of the 
Physical Society, National Physical Laboratory, Teddington, S. W. 


OUR PRRSONAL COLUMN, » 
&, whether connected with the 


STOKE NEWINGTON Borough Council Electricity Committee ha- 
had under consideration the salary of the borough electrical engia 
neer (MR. HANN), whose present remuneration under the formula 
adopted by the Council on July 15th, 1919, amounted to £517 per 
annum; the Committee recommends that Mr. Hann's salary be 
increased by the substitution of £500 for £350 in such formula, to 
take effect as from April 1st last, 

In oonnection with the proposed extensions, the Committee 
recommends that the borough electrical engineer supervise the 
work and that he receive as remuneration 2j. per cent. on the cost 
of the works carried out under his super vision. 

The Finance Committee of the Perth Town Council has recom- 
mended that the salary of Mr. J. LAMBERT, Corporation electrical 
engireer, be increased by £50. ae, A adea 

LiEUT.-CoL. A. F. H. & Simpson, C.M.G., R.E. (retired), late 
‘Director of Wireless, Indian Government, has been appointed to a 
eeat on the Boards of Marconi's Wireless Telegraph Co., Ltd., and 
the Marconi International Marine Communication Co., Ltd. He 
has also been appointed & joint general manager of both companies 
in addition to the present joint general managers—Mr. H. W. Allen 
F. O. I. S, and Mr. W. W. Bradfield, O. B. E. i 

At a complimentary dinner given on the 14th inst., etndenta of 
the Engineering Department of the University College of South 
Wales and Monmouthshire presented PROF. F. Bacon with 3 
handsome solid silver rose bowl, as a token of affection and esteem 
on the occasion of his departure for Swansea. Speeches eulogising 
the work done by the Professor during the seven years he has 
occupied the Chair of Engineering at Cardiff, were made by 
Mr. J. Dyer Lewis, President of the South Wales Institute of 
Engineers; Mr. David E. Roberts, President of the Cardiff Students 
Association, and Mr. Arthur Ellis, last year's chairman of the 
Western Section of the Institution of Electrical Engineers. . 

At Preston last week Mr. J. CONNOR, consulting mechanical 
engineer to Messrs. Dick, Kerr & Co., was presented with a nil ver 
tea and coffee service, hot water bottle and stand, and silver tray, 
in recognition of his services for 19 years as works manager. Mr, 
J. Taylor presided, supported by Mr. W. Rutherford, managing 
director ; Mr. R. Livingstone, manager of the Preston Works ; Mr. 
H. B. Player, commercial superintendent; Mr. A. D. Salisbury, 
general foreman, &c. Mr. Rutherford, in making the presentation, 
mentioned that Mr. Connor was now transferring his services to 
the English Electric Co. : m 

Me. A. FORSTER, tramway works manager at Stockton-on-Tees, 
who has been appointed general manager of the Stockton and 
Thornaby-on-Tees section of the route under the two Corporations, 
has been presented by the employós with a silver rose bowl, with 
& pair of vases for Mrs. Forster. 

Mr. J. GABDNER, formerly with Messrs. Evershed & Vignoles, 
London, and Sir W. G. Armstrong, Whitworth & Co., klawick, has 
been appointed assistant electrical engineer in the installation 
department of the Sunderland Forge and Engineering Co., Ltd. 


Obituary.— DR. A. MuIRHEAD.—Dr. Alexander Muirhead, whose 
death was recorded in our last issue, was born on May 26th, 1848, 
being the second son of John Muirhead, of East Lothian. On the 
rewoval of his father to London, he was educated at University 
College School, where, in spite of the handicap of deafness, he 
carried off many prizes. Proceeding to University College, he 
studied under Prof. De Morgan, and afterwards became a pupil of 
Dr. Matthiessen and worked in his laboratory at St. Bartholomew's 
Hospital, also assisting Latimer Clark in work on electrical 
Standards. In 1869 he took his D.Sc. degree of London University, 
choosing electricity in preference to chemistry. Prof. Carey Foster 
was one of the examiners, and afterwards became & close friend. 


In 1870 he was made a fellow of the Chemioal Society. In 1874 


he carried out, in conjunction with the late Mr. Herbert Taylor, 
experiments to solve the problem of duplexing long submarine 
cables: and in 1875 he and Mr. Taylor took out & joint patent for an 
artificial line. During the next few years he succes:fully estab- 
lished duplex working on many long cables, using the Marseilles- 
Bona in 1875 and the Marseilles-Malta via Bona cables in 1876 
for trial purposes. The cable from Ballinskelligs Bay. Ireland, to 
Torbay, Nova Scotia, belonging tothe Direct United States Cable Co., 
was the first ocean cable to which the system of duplex working was 
applied. This was done with complete suocess by Dr. Muirhead 
and Mr. Taylor in 1878. The working speed on this ceble was 
about 100 letters per minute each way—nearly twios the apeed of sim- 
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king. The receiver was the mirror galvanometer. After 
of his father in 1885, he took up consulting work. In 
189 married Mary Elizabeth, daaghter of Mr. William Blom- 
fleld, of Upper Norwood, and settled at Shortlands, Kent. Abont 
1896 he became associated with Sir Oliver Lodge, and was 
jointly responsible for the Lodge Muirhead system of wireless 
telegraphy. In 1904 he was made a Fellow of the Royal Society. 
In later years Dr. Muirhead took an active part in solving the 
problems in connection with transmission, retransmission, and 
on submarine cables, and a large number of patents 
dealing with this subject stand in his name; he filed over 40 
patents in all, either alone or jointly, all dealing with electrical 
subjects. 
ue O. F. PARKINSON,— The death occurred, on December 15th, 
of Mr. Charles F. Parkinson, of Morecambe, at the age of 56 years. 
He was the first electrical engineer to the Morecambe Corporation, 
from 1898 to 1901, and was then appointed in a like capacity at 
Paisley, where he served till 1918, resigning on account of failing 
health. 


Mn. W. ABBOUR.—The death oocurred at Newosatle-on-Tyne, 
last week, following an operation, of Mr, William Arbour, chief 
electrician at Easington Colliery (County Durham). 


NEW COMPANIES REGISTERED. 


La d 0 

United Lamp- Black Works, Ltd. (171. 969).— Private 
company. Registered December 11th. Capital, £150,000 in £1 shares (75,000 
“ A" ordinary and 75,000 B " ordinary). Objects: To carry on the business 
of manufacturers and sellers of and dealers in oil lamp black and other 
kindred products and by-products of oil; to acquire, erect, and establish 
factories and works for the manufacture and production of euch black and 
roducte; and to acquire, on the terms of two agreements (1) with the 
General Electric Co., Ltd., and (2) with the Columbian Carbon Co., the 
Binney & Smith Co., and the L. Martin Co., the leases of the existing 
factories or works, goodwills of businesses, and other assets referred to therein. 
The subscribers are: T. Settle, 67, Queen Victoria Street. E.C.4, electrical 
engineer (I A share); G. W. Holding, 6-7, Stonecutter Street, E.C. 4, 
London manager to Binney & Smith Co., New Jersey (I B" share). The 
first directors are to be nominees of and persons interested in the General 
Electric Co., Ltd., or the Columbian Carbon Co., and the L. Martin Co. 
(who are the vendors and promoters) The first directore are: M. Soloman, 
Beaconstone, Burkes Road, Beaconsfield (managing director, Pirelli General 
Cable Works, Ltd., and director of Park Hall Pottery Co., Ltd.): T. Settle, 
30, Gloucester Square, W.2 (director of Radiator Tubes, Ltd., and The 
Direct Copper Production Syndicate, Ltd.); G. W. Holding, 57, Goring Road, 
Bowes Park, N.11 (London me of Binney & Smith Co., New Jersey); 
G. C. Lewis, New Dorp, Staten Island, New York (secretary of L. Martin 
Co. New jersey). The two first named represent holders of A ordinary 
and the two last named holders of '' B " ordinary shares. Solicitors: Wild, 
Colline & Crosse, Kennan'e House, Crown Court, Cheapside, E.C. Registered 
office: 67, Queen Victoria Street, E.C. 4. 


Dawson Electrical Installations, Ltd. (171,999).— Private 
eompany. Registered December 14th. Capital, £3,000 in £1 shares. To take 
over the business of an electrica] engineer and contractor carried on by 
| h Dawson at 7, Henshaw Street, Oldham. The permanent directors are: 
- Dawson, 91, Egerton Street, Oldham; J. Jackson, 172, Chadderton Road, 
81 Secretary: J. Jackson. Registered office: Ya, Henshaw Street, 

am. 


Oliver Pell Control, Ltd. (171,946).—Registered Decem- 
ber 10th. Capital, 100.000 in EI shares ($5,000 8 per cent. participating 
Bree ene and 75,000 ordinary) To acquire certain assets of Ofiver Pell 

lectric and Manufacturing Co., Ltd., and the Varley Magnet Co., Ltd., and 
to carry on the business of electrical, constructional, consulting, telegraph, 
telephone and mechanical engineers, founders, smiths, machinists, &c. Mini- 
mum cash subscription, 7 shares. The first directors are: C. Oliver (chair- 
man), 3, Shepherd's Bush Green, Chislehurst, Kent; W. M. D. Pell, Viggory 
Mead, Horsell, Woking; C. H. Barclay, The Chummery, Abbotsbrook, Bourne 
End; H. Denton, 60, Venner Road, Sydenham; B. Varlev, The Laurels, 
Littleover, near Derby. Qualification, £500. Secretary: W. M. D. Pell. 
Registered office: Cambridge Place, Burrage Road, Woolwich, S.E. 


Dalton, Downes & Co., Ltd. (171,937).—Private com- 
pany. Registered December 10th. 25.000 in 200 preference shares of £10 
each and 3,000 ordinary shares of £1 each. To take over the business carried 
on at 87a, Fountain Street, Manchester, by Amedee A. H. Papillon ae 
Dalton, Downes & Co., and to carry on the business of manufacturers, 
exporters and importers of and wholesale and retail dealers in electrical and 
general vacuum cleaners, electrical apparatus, lamps and accessories, &c. The 
ermanent directors are: Amedee Papillon, 20. Dournville Avenue, 
eaton Norris: P. Trotman, 145, Washway Road, Brooklands, Cheshire: R. 
Hall, 138, Ford's Lane, Bramhall. Cheshire. The two first named are jóint 
managing directors. Secretary: R. Hall. Registered office: 87a, Fountain 
Street, Manchester. 


OFFICIAL RETURNS OF BLECTRICAL 
COMPANIES. 


Baily Grundy & Barrett, Ltd.— Mortgage debenture dated 
December 7th, 1920. to secure all moneys due or to become due from com- 
pany to Llovd's Bank, charged on the company's undertaking and property, 
present and future, including uncalled capital, subject to exieting first mort- 
gage debentures. 


Ricardo & Co., Engineers, Ltd.—Particulars of £11,000 
debentures, authorised December 1st, 1920; whole amount issued; charged on 
company's property, present and future, including uncalled capital, subject as 
to certain properties in Kingston-on-Sea and Lancing to existing mortgages. 


Runbaken Magneto Co., Ltd.—Particulars of £10,000 de- 
bentures, authorised November 27th, 1920, whole amount issued: charged on 
the company’s undertaking and property, present and future, including un- 
called capital. 


White, Jacoby & Co., Ltd. (52.491).—Capital, £7,500 in 
£l shares. Return dated October Ist, 1980. 5.794 shares taken up, £3,487 
paid, £2,357 considered ar paid. Mortgages and charges: £1,330. 


Kalgoorlie Electric Power & Lighting Corporation, Ltd. 
(91.219).—Capital, £925,000 in 175,000 preference shares of EI and 100.000 
ordinary of Is. Return dated July 8th. 1990 150.000 preference and 100,000 
ordinary taken up. £3 10s. paid up on 7 ordinary, £199,996 10g. considered 
as paid on the remalnder. Mortgages and charges: £15,000. 


Delta Electrical and General Engineering Co., Ltd.— 
Particulara of £1,000 debentures, authorised November 16th, 1990; whole 
amount issued; charged on the company's undertaking and property, present 
end future, including uncalled capital. 


Hobart Manufacturing Co., Ltd.—Mortgage dated De- 
cember 7th, 1920, to secure all moneys due or to become due from company 
to Lloyd's Bank, Ltd., not exceeding £7,000, charged on Etna Works, Albert 
Road, Hendon. Holders: Lloyd's Bank, Ltd., Holborn Circus, E.C. 


United Electric Tramways Co., Caracas, Ltd. (89,642).— 
Capital, 4200, 000 in El shares. Return dated November 16th, 1920; 170,000 
ehares taken 800 and £7 paid; £169,993 coneidered as paid. Mortgages and 


charges, £148 

Railway Finance and Construction Co., Ltd. (72,015).— 
Capital, £100,000 in £1 shares. Return dated November 10th, 1920: 92,292 
shares taken up and £l per share callcd up on 657 and 4s. per share on 
29,595; £6,576 paid; £85,716 considered as paid, being £l per share on 62,040 
and l6s. per share on 29,595. Mortgages and charges, nil. 


Pacific and European Telegraph Co., Ltd. (36,683).— 
Capital, £100,000 in 410 shares. Return dated November 16th, 1920. All 
shares taken up; £4 per share called up and £40,000 paid. Mortgages and 
charges, £60,800. 


CITY NOTES. 


The ordinary general meeting of the 


Eastern Eastern Extension Australasia and China 
Extension, Telegraph Co., Ltd., was held on December 
Australasia 14th, at Electra House, B.C.. Sir John 
and China Denison-Pender, chairman, in moving the 
Telegraph adoption of the report and accounts, said 

Co., Ltd. it was hoped to hold the next meeting at 


a much earlier date. The enforced delay 
this year did not prevent the payment at the usual time of 
the final dividend for 1919, the total distribution being 10 per 
cent., free of income tax, against 8 per cent. for 1918. Com- 
pared with the pre-war year, 1913, the revenue of the past 
year showed an increase of over 300 per cent., but there had 
been 8 considerable addition to the working and other ex- 
penses. The principal items of increased expenditure were 
£109,000 in payments to the staff and other expenses con- 
nected with the war, £33,000 attending the maintenance of 
cables, and £115,000 for war taxation in the Netherlands 
Indies. The last of these items covered six years—1914 to 1919 
inclusive—but in connection with this taxstion there was 
£70,000 of relief from excess profits duty in England and 
£13,000 for income tax st 6s., making the net payment for 
Netherlands Indian war tax only £31,000. They proposed to 
transfer £350,000 to general reserve fund, to make a further 
provision of £20,000 on account of investment fluctuations, 
making up the depreciation shown at the end of 1919 within & 
few thousand pounds, aad to carry forward £232,000. The re- 
tention of this large sum was due to the uncertainty regarding 
their taxation liability and the large expenditure required in 
the near future for developing and improving the company's 
service in the Far East. The additional cable they had ar- 
ranged to lay between Madras and Singapore was now in 
manufacture, and was expected to be laid and opened for 
traffic early next year. The Great Northern Telegraph Co.’s 
through route to the Far East materially assisted in carrying 
the China and Japan traffic up to 1914, when it became in- 
terrupted and it was not yet restored. Consequently the com- 
puse cables were still carrying this traffic in addition to the 
arge increase in other directions, and additional capacity 
wes now much needed. When the Great Northern 
route was again working they would be relieved of some of 
the traffic, but in any case the new cable would benefit the 
telegraphing public. They had therefore no hesitation in in- 
curring the expenditure for the additional cable between 
Madras and Singapore. The resolution was unanimously 
adopted; the usual formal business was transacted, and a vote 
of thanks to the chairman and directors concluded the pro- 
ceedinga. Financial Times. 


The 87th ordinary general meeting of 


Western the Western Telegraph Co., Ltd., was held 
Telegraph on December 15th at Electra House, E. O. 
Co., Ltd. Sir John Denison-Pender, the chairman, in 


the course of his address, said that the 
revenue from all sources had increased by a little over £719,000 
and this represented a greater volume of traffic with all the 
States of South America which were served by the company's 
system of telegraphic cables. A new cable from North Brazil 
to the Island of Barbados was laid in September last. A short 
time before, an expedition had started to lay the connecting 
cable owned by the Western Union Cable Co., from Barbados 
to Florida, there to join up with the vast landline system of 
the latter company in the United States. At almost the last 
moment, however, the American Government had refused to 
permit the Western Union Co. to land its cable on American 
soil, the objection being that the Western Union intended 
werking in conjunction with the Western Telegraph Co., a 
British company holding exelusive rights from the Govern- 
ment of Brazil for submarine cable communication. A re- 
grettable feature of this unfortunate incident was the active 
opposition of the British Minister at Washington, who went 
even further than the United States Government, and issued 
instructions to the commander of the British ship chartered 
by the Western Union Co. to lay this cable, not to proceed 
with the work. However, these instructions were not sup. 
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ported by the Foreign Office, and the cable was laid, with the 
end buoyed outside the United States territorial waters, at a 
position agreed upon with the United States Government. It 
was hoped that communication would shortly be made, but it 
might not be by the route originally contemplated. At the last 
general meeting the continued cat ee of the original 
cable between St. Vincent, Cape Verde Islands, and Pernam- 
buco was referred to; there were two cables connecting these 


points—a large portion, amounting to nearly 1,000 miles, was 


last month very successfully renewed, and the cable was 
again in good working order. In the near future additional 
cables were to be laid on the Brazilian coast between Per- 
nambuco and Maraham, Pernambuco and Maceio, Victoria 
and Rio de Janeiro, and Rio de Janeiro and Santos. It was 
intended also to afford additional facilities to Santa Catharina 
and Rio Grande do Sul. An order had been placed for the 
necessary cable to renew the older section between Lisbon 
and Madeira; the existing cable had been laid some years, 
and would have been renewed before had not the war in- 
tervened. This programme, with cable for stock, would entail 
a further expenditure of close on £1,000,000. e report and 
accounts were unanimously adopted, the retiring directors and 
the auditors were re-elected, and the proceedings concluded 
with a vote of thanks to the chairman, directors, and staff.— 

T be 89th ordinary general meeting of the 


Eastern Eastern Telegraph Co., Ltd., was held on 
Telegraph December 15th at Electra House, Finsbury 
Co., Ltd. : Pavement, E.C. Sir John Denison-Pender, 


| the chairman, in the course of his speech, 
said that the gross revenue had reached a figure considerably 
in excess of any previous year in the history of the company, 
and was no less than £1,438,000 more than the pre-war year 
1918; the gross revenue shown in the accounts exceeded 
that of last year by £694,000, the total of the year under 
review having amounted to £4,059,000. This large income 
had not been earned without a very considerable increase in 
the ye ang expenses, which were approximately £653 000 
more than for the year 1918. Abnormal! conditions still pre- 
vailed, and expenses had not yet become so stabilised as they 
were before the war. The bulk of the increase was due to 
extra payments made to the staff, partly in the form of per- 
manent augmentations of the scales of pay and partly in the 
shape of temporary payments to meet to some extent the 
present abnormal conditions of life, but the earnings had 
enabled the firm to deal generously with its staff. As fore- 
shadowed at the last meeting, a heavy programme of cable 
laying and renewals was contemplated. During the current 
vear about £1,200,000 had been expended on additional cables 
from Malta to Alexandria and from Aden to Bombay, part 
of which would be charged to capital expenditure, as the new 
capital was specially provided for this purpose; but when the 
whole of the present programme was carried out a considerable 
sum would be charged against the general reserve fund 
according to the usual policy. Securities in which the reserve 
funds were invested showed a further heavy depreciation, in 
common with other concerns holding gilt-edged securities, 
and it had been consideréd advisable to allocate a further sum 
of £200,000 from the general reserve fund to the special fund 
set aside as a provision for this depreciation, which now 
amounted to £840,000. During the war regular customers had 
been subjected to many restrictions in consequence of which 
their commercial service had been hampered, and their tele- 
grams had been, and were still, suffering serious delay. Every 
effort had been made to re-establish such a service for com- 
mercial correspondence as was generally acknowledged to be 
second to none in speed, secrecy ,and freedom from errors in 
transmission. A great improvement had already taken place, 
and when the whole of the additional cables ordered by the 
company and the Eastern Extension Co. were laid and work- 
ing it was fully anticipated that the public service would be 
even better than it was before the war. No better proof 
could be found of the wisdom of continuing the policy of 
maintaining a substantial reserve fund than from the example 
given, whereby large expenditure for new cable, &c., had 
been provided for without increasing the capital to any serious 
extent. Every effort was being made to overcome the shortage 
of staff, so as to relieve present emplovés. The school had 
been transferred to Hampstead, where the company had been 
able to more than double the accommodation for the training 
of young men in the particular requirements of the service. 
Two hundred probationers could be accommodated and trained 
at a time, and as they qualified and passed out to stations, 
others were engaged to keep the figure constantly up to that 
number. A pension fund for the staff was established some 
vears ago, to which the company and the staff contributed 
annually an equal percentage on the salaries. In order to 
assist the staff the company had relieved them of this burden, 
and now contributed the whole amount—the annual cost 
appearing under the heading “staff pension fund in the 
revenue account, being 435.552. or over 412.000 more than 
last vear. By the desire of a large number of the staff an 


associated companies’ widows’ pension fund was algo in process 


of formation. Tt would be supported by annual contributions 
hv the staff themselves. The boards had decided to assist 
those members of the staff who elected to join the scheme by 
making an initial payment of £38.00) to the fund, the com- 
pany's proportion being £90,000. With a view to furthering 
the. welfare of the staff the principal associated companies had 
decided to install a clubhouse and recreation ground.. A free- 


hold property with grounds of about ten acres attached, on 
the bank of the Thames at enham, was secured some 
time ago and converted into a suitable clubhouse. Over 16 
acres of freehold land had been laid out as a sports ground. 
The capital sum to inaugurate the clubhouse and recreation 
ground, about £52,000, had been contributed by the three 
principal companies, the Eastern Telegraph Co. having agreed 
to find one-half the cost. The chairman proposed the re-elec- 
tion of the retiring directors, Mr. J. C. Denison-Pender, M.P., 
and the Rt. Hon. F. Huth Jackedn, which was seconded by 
Lord Pirrie and unanimously agreed to. The auditors, Mesars. 
Deloitte, Plender, Griffiths & Co., were reappointed, aud a vote 
of thanks to the chairman, directors, and staff concluded the 
proceedings.—F'inancial Times. 

Financial. Times. 


The sbareholders in Brown, Boveri and 
Co., of Mannheim, have sanctioned an 
augmentation in. the share capital of 

,000,000 marks to 75,000,000 marks by 
the issue of 30,000,000 marks in 6 per cent. preference shares 
with single voting powers, and 5,000,000 marks of 6 per cent. 
registered preference shares each having 15 votes. The latter 
shares have been taken over by a banking and metallurgical 
group, and an embargo has been fixed on transfers to the 
end of 1930. 

The Elektrizitate A.G. vorm. Schuckert ck Co., of Nurem- 
berg, proposes to make an issue of preference shares in 
connection with the projected community of interests with 
the Deutsch-Luxemburg Mining & Ironworks Co., the Gelsen- 
kirchen Colliery Co., and the Siemens & Halske Co. At 
present the ordinary sbare capital of the Nuremberg company 
is 70,000,000 marks, and the issue of 6 per cent. preference 
shares is also to amount to 70,000,000 marks, the shares 
carrying simple votes and being of the cumulative type. So 
long, however, as preference shares remain in the possession 
of 55 community participation in the profits will be sus- 
pended. 

Ihe directors of the Siemens & Halske Co. have deeided 
to raise the share capital by 134,000,000 marks to 260,000,000 
marks for the purpose of carrying into effect the contemplated 
community of interests under the title of the Siemens-Rhine- 
Elbe-Schuckert Union. The new issue is divided into 
130,000,000 marks of preference shares and 4,000,000 marks 
of ordinary shares, the latter bringing the amount of the 
ordinary capital up to 130, 000.000 marks, or the equivalent 
of the ordinary share capital of the Deutsch-Luxemburg Co., 
which forms one of the community. As in the case of the 
preference issue of the Schuckert Co., the preference shares 
in the Siemens & Halske Co. will be exchanged between the 
members of the community; they are of the 6 per cent. type, 
and will not share in the profit distribution so long as they 
remain in the hands of the community. 

The French Cable Co.—The report for 1919 of the Com- 
pagnie des Cables Telegraphiques states that the receipts 
increased from 13,154,000 fr. in 1918 to 17,716,000 fr. last year. 
The year benefited from the restoration of two cables on the 
one hand, and on the other, from the placing in service on 
March 1st, 1919, of the former German cable between Emden, 
Fayal, and New York, which was now between Brest, Fayal, 
and New York. Among the securities in portfolio the report 
mentions 9,725 shares in the Compagnie Générale de 
Télégraphie sans Fil, and 5,000 shares in the Compagnie de 
Télégraphie sans Fil of no specified value. The payment to 
be made to the State for the use of the former German cable 
was entered at 453,000 fr., but as the State methods of calcula. 
tion tended to be higher the sum of 440,000 fr. hud been set 
aside out of the credit balance of 6,597,000 fr. for 1919, with 
the object of harmonising with the Ministerial accounta of 
December 9th, 1920. It has been decided to pay a dividend 
at the rate of 98.63 fr. per ordinary share, 37.65 fr. on series 1 
shares, and 4.32 fr. on series 2 shares. 


Waygood-Otis, Ltd.—The directors announce that the 
results of the trading for the year ended September 30th are 
quite satisfactory, but owing to general financial stringency 
they deem it undesirable to distribute an interim dividend 
on the ordinary shares.—Financier. 


Manx Electric Railway Co., Ltd.—For the vear ended 
September 30th, 1920, the gross receipts totalled £89,780, 
and gross expenditure £48,870, leaving 440.910, after deduct- 
ing £8,910 the debit balance brought forward, interest on 
debenture stock £9,000, interest paid on second mortgage de- 


Increases in 
German Capital. 


bentures from October 1st, 1915, to March 30th, 1920, £5,072 - 


accrued to September 30th, 1920, £1.216, first mortgage de- 
benture stock £1,000, a balance of £15,712 remains. 
ence share dividend for two years ended September. 1915, £35, 
is recommended, carrying forward £1,390.—Financier. 


British Vacuum Cleaner Co., Ltd.—Report for the vear 
to September 30th 1920, shows net prone after writing off 
depreciation of plant, &c., £1,140, nnd loss on realisation of 
war stock investment £578, of £1.066, plus £777 brought for- 
ward, £1,950 has been placed to reserve, and £569 carried 
forward. 


Crompton & Co., Ltd.—Interim dividend at the rate of 


r cent. on the preference shares for the six months 


ended September S0th, 1920. 


Prefer- 


e 
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ck Exchange Notices.—Dealings in the following have 
‘specially allowed by the Committee under Temporary 
lation 4 (8): Z2 re, 

Radio Corporation of Amerita.—Preferred stock, 5,000,000 
shares of $53 éach, American and foreign certificates; and 
Common stóck, 5,000,000 shares without nominal or par value, 
American and foreign certificate. l 


The- Eastern Telegraph Co., Ltd.— Dividend at the rate 
of 84 per cent. per annum; Jess income tax. on the preference 
stock for the quarter ending December 31st, 1990; and the 
third quarterly mterim dividend of 24 per cent. on the ordinary 
stock free of income tag. 


Marconi's Wireless Telegraph Co., Ltd.--The directors 
announce a dividend of 7 per cent., less tax, on the-7 per cent: 


cumulative participating preference shares, and an interim : 


dividend of 5 per cent., less tax, on the ordinary shares. 


Manila Electric: Railroad & Lighting Corporation. Divi- 


dend of 14 per cent. for.the quarter ending. December 3lst. 


1920. on the common stock. 


The Eastern Extension, Australasia: & China Telegraph 
Co., Ltd.—Interim dividend: for the three months ended 
September 30th, 1920, of. 6s. per share, free of income tax. 

r y x S edu a ae A fi eu x "T ULM i 

International Light & Power Co.—Dividend of 14 per 
cent, less British tax, on. the preference shares for the 
quarter ending December 3Is see. i ; 


Marconi International Marine Communication Co., Ltd. 
Interim dividend of 5 per cent., equal to 1s. per share, less 
income tax. a E cu NE 

New Issue.—Bolckow, Vaughan & Co.—The recent issue 
of £1,000,000 first mortgage debentures has been heavily over- 
subscribed. - l o e Re ow a Lr a 

‘Shawinigan Water & ‘Power Co.—Dividend of 11 per cent. 

on- common stock for- the quarter ending December 31st. ~ 


Kaministiquia Power Co, $tock.—Dividend of $13} per 
$100 share. i. i M 


€ 


i 


| STOCKS AND SHARES. 


oh A ee. MONDAY: EVENING. | 
Srock EXCHANGE conditions go from bad to worse. Each day 
that brings nearer the end of the year also brings with it fur- 
ther liquidation. The failure of. Farrow's Bank. led to acute 
flatness in War Stock and other. gilt-edged issues. People 
with money—Christmas isa time of charitable assumption— 
are not spending it in stocks and shares, and every. seller 
seems to be accompanied by two or more others. .The only 
rise recorded in our lists this week is one of 11 points in 
Anglo-Argentine Tramways 5 per cent. debenture stock. 
See was directed to its cheapness in this. column last 
week, | i 

The West of England has already taken practical steps in 
the direction of establishing an Electricity Authority on the 
lines recommended by the Commissioners. The suggested 
arrangements are worth studying by those who are interested 
in the subject, but there are no public companies concerned 
whose shares the London Stock Exchange deals in. The 
London Companies' issues are heavy, without showing quot- 
able alterations. To sell in any. amount would prove a matter 
of considerable difficulty. Y. oes Do 

Marconis slumped from 21 to 1 15/16 on the declaration of 
an interim dividend of 5 per cent. as against 10 per cent. a 
year ago. The market hope is that this reduction does not 
necessarily imply the previous year's dividend of 25 per cent. 
being cut in half. Apologists maintain that the final dividend 
may even be 20 per cent., but rosy-hued glasses are required 
to foresee such a result. The bulls. of Marconis are dis- 
«ppointed, and their pressure to sell, in the absence of buyers, 
inade the whole Marconi market weak and flat. 

It was an unfortunate coincidence that at this very time 
dealings should begin in the common and preferred shares of 
the Kadio Corporation. The last bargain recorded in Ameri- 
can Marconis was at 30s. 9d. last March, and to-day the two 
Radios, given in exchange for one American Marconi, are 
worth about 13s. 9d., being 7s. 6d. for the preferred and 6s. 3d, 
for the common. In due course, a further certificate will he 
given for what are called the assets, and another few shil- 
lings is the rather contemptuous valuation set upon these 
in the Stock Exchange. Holders of American Marconis may 
justly feel resentful at the way in which their long-tried 
patience has been rewarded. - But it must be admitted that a 
worse time could hardly have been chosen for the re-introduc- 
tion of the shares to nn active market. To sell them now 
would certainly appear to be. throwing the shares away j 


„ 


LEE 


All the pother that hes arisen in connection with the Ameri- 
can Cable controversy is having no effect upon stocks and 
shares in the telegraph department. Anglo-Americans are 
unchanged. Globes and Westerns are ex dividend at 148. 
The recent meetings of the Eastern group of companies pro- 
duced -iHuminating speeches. According to the schedule of 
its investments, lately published, the Eastern Telegraph holds 
ae quantities of War Loan, Funding Stock, Victory bonds, 
and other such descriptions upon which the depreciation this 
month has been extensive. But the companies are all in a 
very strong financial position. f 

Edisons are easier at 14s. 6d. Babcock & Wilcox, nominally 
24 middle, can be bought at this price, or perhaps a little 
lower. Siemens new shares, 19s. paid, stand at 9s. 3d., equal 
to 9s. 9d. discount. English Electric new notes are 44 dis- 
count. India-Rubbers remain at 20s., on the passing of the 
final dividend. Other industrials are heavy. The rubber 
share market has approached near to demoralisation, on the 
price of the produce falling below 1s. per lb. A sharp slump 
in Vickers, followed by a drop in Armstrongs, aroused uneasi- 
ness with regard to the armament shares. 

Underground incomes are down 3 to 614, and both classes 
of shares are lower than they appear to be from the official 
Stock Exchange quotations. Foreign tractions come under 
the same harrow of depression. Brazil Tractions shed 24 
points, in spite of earnest counsel to buy the shares from a 
Montreal house. Only Angor gentine 5 per cent. debenture 
stock is better, as already mentioned. British Columbia 
stocks have gone back a little. It is no cheerful Christmas 
message to write, and a Stock Exchange’ scribe is bound to 
feel ashamed at recording such conditions as might be best 
summed up in '' Least said, soonest (we hope) mended.” 


SHARE LIST OF ELEOTRIOAL COMPANIES. 


Homa ErLROTRIOITY Companies, 


Dividend Price 
— Deo. 21, Yield 
. 1918. 1919. 1920. Rise or fall. p. o. 
Brompton Ordinary . ee « 8 19 6 = £10 eO 6 
Charing Cross Ord oe ee 4 7 -— 10 7 4 
e ee ee. ee - oo 8 4 — e 8 0 
City ot London ee oe ee 8 10 1 — 8 17 10 
do. do. 6 per oent. Pref... 6 6 17 — 617 2 
County of London 2 æ. f 8 Tå — 10 18 4 
do. . : s 8 — HIA : 
Kensington Or ee, oo — 
London Blec e ee “es Nil 24 — 10 0 0 
do. do. 6 percent. Pref... 6 6 = 10 18 8 
a ont. Pref 4 4 18 0 0 
0. cen 8 ee -— 
8. James’ an Mall .. ee 10 12 64 om 9 13 0 
on one oe ee 5 6 1 — 9 12 0 
South Metropolitan Pref... co 7 7 16/8 — 819 8 
Westminster Ordinary .. eo 8 10 43 — 10 10 6 
TELEORAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. I eo 6 6 7 = 7 16 19 
do. Def. ee. e- 88,6 1$ 1 -— 910 6 
Chile Telephone 8 6 — e$ 9 1 
Sub. Ord ee ee ee 7 7 7 — "16 0 @ 
Bastern Extension „8 10 16 — e8 18 4 
Eastern Tel. Ord. .. ee ee 8 10 16 — 6 11 4 
Globe Tel. and T. Ord. oe ec 8 10 ' 144 xd — 6 15 7 
do. do. Pref. .. ee 6 6 xd -— 7 13 
Great Northern Tel. «„ „„ 2 22 = 10 4 n 
Indo-European eo ee ee 18 10 80 e 8 698 
arooni . ee se ee 2% 25 1 3 — ie 12 13 S 
Oriental! Telephone Ord. .. „„ 10 12 — *4 18 4 
United R. Plate Tel. se ee 8 8 bi — $ eg 26 4 
West India and Panama. 15 Nil e$ — Nil 
Western Telegraph... ce ce 10 143 xd — 635 1 
rs 7 Homs Rans. 
Central London Ord. Assented .. 4 4 434 — 9 «9 
Mesropoliten e 5 oœ l 1} x0 — 6 6 
do. Dietrict 8 „ Nil Nil 154 — N il 
Underground Electric Ordinary Ni Nil 2 —. Nil 
do. do. 4 . Nil Nil 80 = Nil 
do. - do. Income 5 4 614 —§ — 
Fonsicn Trams, &c, 
Anglo-Arg. Trams, First Pref. .. Nil. 5 8 - | 9 8 4 
do, do. Gnd Pref. ^ .€ Nil N 84 -e Nil 
ao. do. 5% Deb, .. 5 6 VÀ ul 9 66 
Brazil Tractions  .. .. Nil Nil 87 22 Nil 
British Columbia Eleo. Rly. Pfce. 5 5 58 - B 12 4 
do. do.  Preterrea 9 b — 8 6 3 
do. do. Deferred N 8 5 -l *6 10 10 
do. do. Dab.  .. t 43 pem 7 10 5 
Mexico Trams 5 percent. Bonds.. N Nil 40 — Nil 
do. 6 per cent. Bonds. Nil Nil 814 — Nil 
Mexican Light Common ee ee Nil Nil 16 — Nil 
do. Pref. oe ee Nil Nil 254 -— Nil 
do. Ist Bonds "T ee Nil Nil 463 — Nil 
I MANUFACTURING COMPANIES, 
Babcock & Wil con . 15 16 H: — 1112 
British Aluminium Ord, .. ee 10 10 I- - 11 10 2 
British Insulated Orld. „ 123 15 T E 9 4 8 
Callenders ee ee eo 2 15 1 = 10 18 § 
50 64 Pref. ee ee ee 64 63 : = 6 18 8 
Castner.Kellner .. of ef 2 17 8 =a 5 18 4 
Crompton Ord. ie T ee 10 10 16/8 — 12 2 6 
Edson · Wan a ee 10 10 14/6 -~ d. 18 15 10 
do. do. 5 percent. Deb. 5 5 72 — 6 19 0 
Electrio Construction ee 10 10 . 16/8 — ll y € 
Gen. Eleo. Pref. "m $e vs 63 63 18'. — 9465 
do. Ord. oe oe ee 10 10 . 1 — 98 0 0 
Henley -@ ee ee 25 15 1 — B 4 8 
do. 4) Pref e ee oe ee 43 43 — 7 4 Q 
India-Rubber -+ ee | Tj ee 10 10 1 — *g B 0 
Met.-Vickers Pref. ee ee ee — 8 lh -m 9 9 4 
Siemens Ord. * es ee ee. 10 10 J ly - 29 8 2 
Telegraph Con. oe eo ee 90 90 21 — he | I4 B 


* Dividends paid fres of Indome Tax. 
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PULVERISED. COAL AND COLLOIDAL. FUEL. - 
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By “IMPERIAL.” 


lr must very often happen that brilliant ideas are born 
in the minds of those who completely lack the gift of 
self-expression, so that epoch-making fundamental prin- 
ciples are lost, and the world’s advancement is retarded. 
Furthermore, many who should be classed with the great 
men of the era must perish as mute, inglorious units. 
Others there are who can conceive a great principle, can 
appreciate fully at least its true value, and can put it 
into execution—as a principle. They lack attention to 
detail, and while their own enthusiasin carries them on, 
and enables them to see visions of a new world created 
by their efforts, their lack of practical success does not 
give them the power to carry their fellowmen with them. 
Such are usually called dreamers or charlatans, accord- 
ing to the charity of their critics; they may even be 
contemptuously referred. to as scientists. Yet a third 
class there is which, even after mountainous labour, is 
incapable of bringing forth anything greater than a 
mouse, yet its members can assimilate, more or less 
superficially, the ideas of. others, and make a great 
braving noise about themselves. | 

It is often the unfortunate fate of a good principle 
to fall on such thorny ground. In the one case it is 
lost, in the others it is damned. 

The principle of the burning of pulverised coal is 
old and obvious. The inventor of the poker was prob- 
ably its first progenitor, although presumably his for- 
bears may have used a stone or the heel of a boot for 
the same purpose. Since the combustion of coal consists 
of the combination of oxygen from the air with carbon, 
it is necessarily a surface action; therefore, rapid and 
efficient combustion will be most easily obtained when 
the ratio of surface to volume is greatest. As Mr. 
Leonard Harvey quotes in his well-known ‘‘ Report on 
Pulverised Coal Systems in America," a cube of coal 
with a one inch face has a surface of 6 sq. in. If this is 
divided into cubes of one-hundredth of an inch face, 
the total surface area is 600 sq. in., and provided that 
this surface is all exposed to the air, combustion will be 
very rapid and very complete. The thorough admixture 
of coal with air necessitates a special design of furnace, 
more of the nature of a gas-combustion chamber than 
of the old coal furnace. Under the forcing influence of 
the stress of war, this system was widely adopted in 
America, and its good points were greatly emphasised ; 
with quite insufficient experience, and by dint of a 
persevering blindness to bad features, the system was 
hailed as a great step forward, and quite impossible 
hopes were raised in our breasts. Some of these were 
easily pricked, and in the consequent deflation there 
seems to be some fear that the system will be as unde- 
servedly condemned as it has previously been praised. 

Mr. Harvey saw a large number of installations of 
pulverised coal plant at work, and was told of their 
results, perhaps in the usual forceful American style. 
One would say, moreover, that Mr. Harvey went to 
America with a belief in, and consequently a bias 
towards, pulverised coal; further, he returned as the 
European representative of one of the foremost systems. 
While he is scrupulously fair in his comparison of the 
different systems with one another, and certainly does 
not exalt the Fuller system beyond its competitors, it is 
open to doubt whether he regards the efficiency of pul- 
verised coal as critically and dispassionately as would, 
say, a mechanical stoker expert. The arguments and 
facts in favour of the use of pulverised coal deserve 
much closer and more critical examination and exposi- 
tion than have been given them. A more accurate state- 
ment of the case would at the same time be more con- 
vincing. 

For instance, on page 12 of the report, for No. 1 


plant, the charges for interest and taxes are shown as 


£5 12s. 0.5d. per month, which works out at 0.6 per 


cent. per annum of the capital charge for such an 
installation, as shown on page 10. Elsewhere 6.0 per 
cent. is assumed, and apparently a correction should 
be made, increasing the cost by 1s. ljd. per ton. On 
page 13, Table III shows the cost of electrical energy to 
be 11d. per ton of fuel, whereas with the previous plant 
it is 4s. 14d. per ton. For No. 3 plant, on page 13, no 
cost of energy is included at all. Moreever, in Table III, 
the cost of electrical energy is shown to average lld. per 
ton, and the cost of repairs to electrical plant to average 
8d. This is surely an extravagant figure, which is the 
more amazing since the cost of repairs to mechanical 
gear, where wear is expected and provided for, is less 
than 8d. per ton. 

Then again, the opinions of users quoted at the end 
of the report are not exact in their statements, nor is 
it clear to what plant each paragraph refers—in fact, 
there is a general atmosphere of haziness.. Regarded as 
a critical examination, one finds it biased; considered 
as propaganda, one is forced to say that a scientific 
system cannot be established in the public favour by a 
course of windy verbiage more suited to the advertise- 
ment of Beecham's pills or Bovril. Furthermore, in 
the spring of 1919, there was a meeting of the 
Iron and Steel Institute at which Mr. Harvey read a 
most important paper, without substantially plagiaris- 
ing his report, which had just been published. Conse- 
quently, to obtain the full benefit of Mr. Harvey's 
publications, one has to read two papers, each some 60 
pages in length, and each dealing more or less com- 
pletely with the subject; what is in one is not in the 
other, and the consequent amount of cross-referencing 
is enormous. We believe that a new edition of the report 
is under consideration; may we suggest that a totally 
new work should be published, incorporating the matter 
of both the above-mentioned pamphlets, and that it 
should be most carefully revised with regard to facts and 
figures? We do not ask for an absence of bias, but 
merely for an exact, easily substantiated statement of 
results obtained. l 

It must be said that Mr. Harvey’s description of the 


plant and the various methods of preparation for 


use of pulverised coal is excellent. The importance, 
and the various methods, of drying are fully dealt with, 
as well as the methods of grinding, and the relative 
advantages of air-separation and screening to separate 
the powdered coal from the coarser particles. If the 
subject matter from the report and the Iron and Steel 
Institute paper were incorporated in one volume, there 
would be an exposition of engineering practice which, 
while it would be superseded in time, would be of ever- 
lasting historical interest, and a constant source of re- 
ference. 

But what shall be said of colloidal fuel? On Novem- 
ber 16th Mr. Lindon Bates and his assistant, Mr. Hav- 
lett O'Neill, who claim to be the godfathers of colloidal 
fuel, occupied an hour and a half of the time of the 
Institute of Petroleum Technologists in reading two 
papers which, according to a distinguished speaker in 
the discussion, contained nothing that could not have 
been told to an audience of average intelligence in two 
minutes. We are not endorsing this statement; it cer- 
tainly took this speaker fully ten minutes to demon- 
strate how little had been said. However, there was 
certainly no detail given about the method of prepara- 
tion, no statement of results achieved, and the greater 
part of the paper was taken up with a demonstration 
of the method of determining the calorific value of a 
coniposite, given that of the components. Besides this 
there are wide visions of world-redemption resulting 
from the economies of labour and shipping, and from 
the increased safety from fire consequent upon the 
universal adoption of colloidal fuel. 
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One speaker in the discussion asked (and from the 
lack of information in the paper was justified in asking) 
what improvement was to be expected from the admixture ' 
of the finest combustible in the world, namely, oil, with 
an inferior combustible—coal. Unfortunately, although 
Mr. Bates and Mr. O’Neill gave some theoretical figures 
showing that the calorific value of the composite was 
greater than that of either of the constituents, the prac- 
tical advantages were not specifically urged, the main 
points being higher B. TH. u. per cubic foot, and greater 
safety from fire, since the colloid was heavier than 
water. Perhaps the word colloid ’’ should not be used, 
for one great point of dissension is whether the com- 
posite fuel is a colloidal solution or a mechanical 
mixture. 

All of which is most unfortunate for us. We do not, 
as fuel consumers, care twopence whether it is a colloid 
—if we know what that is. We mainly want to know 
what has been done, what can be done, and whether the 
practical difficulties outweigh the theoretical advantages. 

We already know, as Mr. Bates remarked during a 
momentary break into a viscous flow of commonplace, 
that '' the fuel problem continues to be the fundamental 
national and. international problem of the world,” and 
we are only too well acquainted with the labour and 
industrial difficulties which still sorely beset the world.“ 

Mr. Bates came to England with a reputation as an 
expert on colloidal fuel. His paper has been discussed 
by petroleum technologists from one point of view. It 
would be most interesting if he would tell one of the 
engineering societies something of the subject of which 
he is a master, and give engineers in England an oppor- 
tunity of gaining some information on & most important 
development. 


THE LIGHTING OP MACHINB SHOPS. 
Br FRANK J. MOFFETT, B.A., M.LE.E. 


In a modern machine shop there is frequently difficulty 
with the lighting system. 

When the machines are first fixed, the lighting system 
being designed for the lay-out gives satisfaction, but 
as soon as alterations are made in the positions of 
machines, it is necessary to make use of all kinds of 
expedients to enable the men operating the machines 
to obtain sufficient light on their work. 

With the usual method of enclosing the wires in 
screwed steel conduit it is a somewhat costly and diffi- 
cult matter to make alterations or extensions, and when 
these become necessary it is very common for works 
electricians to abandon the conduit system and use tem- 
porary connections of flexible cord slung up without 
regard to appearance, and connected to the nearest 
lampholder. 

After some experience of this kind in a large en- 
gineering works, it occurred to me that it should not 
be impossible to devise a lighting system which would 
be sufficiently flexible to provide for any altered lay-out 
of the machine tools in the shop, and it may be of interest 
to describe the system briefly. 

It was decided to effect the lighting of each machine 
tool by means of a jointed fitting which was bolted 
to the machine, and which should form part of it. If a 
machine is shifted, the lighting fitting is moved with 
it, and it is only necessary to connect it up to the wiring. 

The fitting selected is provided with a 10-watt lamp 
in a vitreous enamelled reflector of the focusing type, 
and the fitting is capable of sufficient latitude of move- 
ment to enable a beam of light to be directed on to any 
part of the machine where it is required. The lamp- 
holder used is fitted with a key switch. 

The wiring of the shops is carried out in the usual 
way with V.I.R. cable in steel conduit, but in place of 
ceiling roses, multiple-way connection points are pro- 
vided. Each of these points consists of three lamp- 
holder& mounted on the cover of an ordinary oblong 
inspection box, so that three pairs of leads can be con- 
nected to the system at each point. 


system. 


The connection is effected by means of flexible cord, 
which may be either of the workshop or cab-tire-sheathed 
pattern. Each end of the length of flexible terminates 
in an adapter, one of which is inserted in & lampholder 
forming the terminal of the machine fitting. 

When a machine shop is wired a sufficient number of 
these multiple-way boxes are fixed at intervals in the 
roof to allow of the connection of the fittings on as many 
machines as the floor of the shop is capable of accom- 
modating. 

The flexible lead is supported by means of insulating 
eyes fixed in the ceiling, and is arranged to drop verti- 
cally over the base of the fitting. 

When a rearrangement of the machines in the shop 
is required, and the machines are moved, it is only 
necessary to run the flexible cord to the nearest multiple- 
way box, and fix a few insulating eyes. 

The adapter was adopted as the readiest method of 
coupling the flexible from the machine to the wiring 
It has the advantage over a two-pin plug that 
it will not pull out of its socket, and the current taken 
by the machine lamps is so small that there is no risk 
of trouble from overheating. 

The pressure at the terminals of the lamps was fixed 
at 25 volts, this pressure being obtained by the use of 
double-circuit transformers reducing the voltage of the 


supply, which is alternating. The low pressure was 


decided on to avoid any danger of shock, and to secure 
the advantage of a lamp with a robust filament. Lamps 
of the railway type are used, and these withstand well 
the vibration on the machines, which in some cases is 
excessive. 

One pole of the secondary circuit of the transformer 
is earthed, so that there is no possibility of the pressure 
above earth exceeding 25 volts. 

‘There are two indirect advantages obtained by the 
use of 25-volt lamps: First, it is found that the stealing 
of lamps does not take place, as lamps of such low 
voltage cannot be so readily used or disposed of as 
100-200-volt lamps; and secondly, as only 10-watt, 25- 
volt lamps are used for individual lighting, lamps of 
higher c.P. cannot be substituted. 

For the lighting of gangways and open spaces, a 
separate system of general lighting is installed, this con- 
sisting of 60- or 100-watt, 110-volt lamps, which are 
connected to circuits entirely distinct from those supply- 
ing current to the machine lights. 

As would be expected, this system of lighting lends 
itself to a considerable economy in electrical energy. 
Instead of a 30- or 40-watt lamp, a 10-watt lamp only 
is required, and owing to the ease with which a powerful 
beam of light can be thrown on the point requiring 
illumination, the lighting effect with the small lamps 
is as good as with larger lamps which are used in 
fittings incapable of the same amount of adjustment. 

From the point of view of the eyesight of the work- 
people there is also an advantage, the lamp being en- 
tirely enclosed in the reflector does not dazzle with its 
direct rays, the only light that reaches the eyes of the 
operator being that reflected from the machine. 


— — — lv ̃ Ü— 


The World's Industrial Development. — The British 
Engineers’ Association, in ite monthly Bulletin, states that reports 
from the overseas Dominions and foreign countries indicate the 
determination of those countries to develop their own manu- 
facturing industries, and to treat their own natural resouroes, at 
any rate, to an extent that will provide for their local needs. 
Though the establishment of those local industries and the imposi- 
tion of tariffs for their protection in early days may increase 
competition with British exporters, it should be bornein mind that 
the tendency to self-development is opening up a considerable new 
market for British manufacturing engineers. 

The propaganda work carried on by the British Engineers’ 
Association brings many inquiries for machinery and plant from 
all parts of the world to its offices, and, to a certain extent, these 
may be regarded as art index to the world's industrial development. 
Many of the inquiries are from people abroad who are anxious to 
develop local industries or to start new ones, but do not quite 
know who to get to help them. 

Obviously manufacturers would be well advised to keep in touch 
with organisations such as the B.E.A., whose object is to put them 
in communication with these new marketa. 
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WIRELESS TELEGRAPHY. 


By Dr. W. 


H. ECCLES. 


In his inaugural address, as chairman of the Section, to the 
WIRELESS SECTION of the INSTITUTION OF ELECTRICAL ENGINEERS, 
Dr. W. H. EccLES reviewed the circumstances under which 
the Section was formed and its work, and recorded the 
development during the war period of the practice and theory 
of wireless telegraphy and telephony. What follows is an 
abstract of the address :— 

Of the progress made since the beginning of the war we 
can find a fairly complete chronicle in the lectures and papers 
read before this Section. rie dien has not been so great with 
regard to the transmitting plant as with the apparatus for 
reception, though a paper by Mr. M. Latour gave a glimpse 
of recent developments regarding some of the alternators being 
installed in long-range stations. As regards progress in 
methods and apparatus for reception and in small transmitting 
sets we obtained a very penes account from Col. Cusens, 
who dealt with designs of apparatus evolved for use in the 
army, and from Major Erskine Murray, who dealt with the 
designs of apparatus for the Air Force. In addition, Major 
Prince dealt with wireless telephony on aeroplanes, and Capt. 
Eckersley with duplex wireless telephony. A complete theo- 
retical and practical account of amplifiers as developed for 
use in the Navy was given by Prof. Fortescue, and that 
remarkable instrument the oscillatory valve relay was de- 
scribed by its inventor, Capt. L. B. Turner. All these papers 
may be regarded as records of finished achievements com- 
plete in themselves; certain other papers are in the nature of 
unfinished symphonies. 

On the whole, the outstanding feature of development is 
the three-electrode thermionic tube sometimes called the plio- 
tron, audion, or three-electrode valve, but which I call a 
triode. This instrument is in somewhat the same stage of 
3 as the dynamo electric machine was 50 years 
ago. Now as then, in order that it may be developed to the 
limit of its possibilities, its characteristics must be studied, 
endless measurements must be taken, and its theory built up. 
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As in the case of the dynamo and motor, theory and practice 
must proceed together, and we may almost say '' useless each 
without the other." The design of these tubes for reception, 
and many of their properties, were discussed in a paper by 
Mr. B. S. Gossling, and valuable data concerning the filaments 
yae communicated to the Journal of the Institution by Mr. 

tead. 3 

Certain results not yet fully discussed arise in the use of 
these tubes, even in respect of such a fundamental parameter 
as the voltage factor. The voltage factor is the ratio of the 
free electromotive force appearing in the anode circuit in 
response to that which is applied in the grid circuit. In 
certain modes of using the tube, for instance in the tubes 
occurring in the later stages of a many-stage amplifier, the 
value of the voltage factor realised is disappointing with certain 
adjustments. I have had measurements made on many tubes 
on which a rather large voltage was applied to the grid, the 
results are shown in fig. 1, in which the ordinates give the 
voltage factor, and the abscisse are the voltage of the battery 
permanently connected in the grid circuit, the filament current 
being constant. 

Another set of results showing how the voltage factor varies 
with the filament current is given in fig. 2, and for an entirely 
different tube in fig. 3. These measurements were made by 
the following students at the Finsbury Technical College: 
Messrs. C. W. Cosgrove, C. A. Wilck, J. L. Hewitt, W. 
Gwvnne, R. L. Dawson, and E. M. Walden. 

Fig. 4 shows the variation of the voltage factor with the volt. 
age on the grid at various filament currents. Anode current 
constant at 50 volts; filament current is constant on each curve. 
These curves were made by Messrs. Everitt and Newman. The 
voltage factor undergoes great variation when the tubes are 
used for magnifying rather larger changes of voltage than 
are applied to them in the bulk of wireless telegraph experi- 


ments. The reason for the variation of the voltage factor 
arises out of the unevenness of the temperature of the fila- 
ment to some extent, but chiefly out of the drop of voltage 
along the filament. For instance, if the grid be connected to 
the negative terminal of the filament the grid is 5 volts below 
the positive end of the filament in potential. Therefore, 
when a rather large negative voltage of, say, from two to 
four volts is applied in making the measurements, or in actual 
use, this end may be put out of action with consequent lower- 
ing of the average voltage factor utilised. Again, if the fila- 
ment current be increased the difference of potential between 
the grid and the positive end of the filament also increases, 
with the result that the average voltage factor may again be 
lowered. Further, if the filament current be considerably 
reduced, the ends of the filament may become saturated, and 
the effective voltage factor again reduced. These matters lead 
to apparent anomalies in the behaviour of triodes applied to 
other purposes than the reception of faint wireless signals. 
Variation of the average value of the voltage factor as the 
filament current is altered (figs. 2 and 8) bears a striking 
likeness to the curves depicting the results of some measure- 
ments made by Dr. Vincent in 1918 on the change of the 
wavelength of the oscillations generated by a triode under 
certain conditions. Perhaps the changes usually occurring 
in the wave length generated as the filament battery runs 
down owe their ones to variations in the average value of 
the voltage factor. By availing oneself of the flat part of the 
curves the filament current may be set so that the inevitable 
slight running down of the filament current will for a lon 
time produce no change in the wave length. This matter o 
constancy of wave length will become of growing importance 
as the world becomes crowded with wireless stations, in fact 


_crowding of wave lengths is continually receiving international 


attention now. Methods of transmitting within very narrow 
ranges of wave length may have to be devised, and in con- 
sequence receiving antenns and apparatus with sharp tuning 
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may become essential. There are other reasons for this latter 
tendency, namely, the fact that sharp tuning and low losses 
go together. Important problems will then arise concerning 
the increased capital expenditure for building low-resistance 
antenne and apparatus, and the interest and depreciation 
will have to be compared with a possible saving of energy 
and the value of the other advantages of precise mung A 
paper read before this Section by Prof. Howe on the high- 
frequency resistance of wires bas an important bearing on 
these problems. 

Among other insufficiently investigated properties of the 
triode are those associated with certain portione of the charac- 
teristic surfaces which may be used to represent all the 
principal properties of the tube. When the filament current 
and voltage are kept constant there remain four principal 
variables, namely, the anode current i, the grid current i,, 
the anode voltage ea, and the grid voltage e , ir we represent 
anode current and grid current separately each of these must 
be regarded as a function of the two independent variables 
ĉa and eg. Fig. 6 shows three lines at right angles, the 
horizontal line marked e, is the axis of anode voltage, that 
marked e, is also horizontal, and is drawn perpendicularly 
through the page away from the reader to represent grid 
voltages. The line marked i is vertical, and represents either 
grid or anode current. Upon these axes we may erect sur- 
faces to represent the current flowing in a triode at any 
assigned values of the two voltages by measuring off to scale 
these voltages along the appropriate axes and erecting at the 
point so determined a vertical line with two ordinates equal 
in value to the observed currents. When this is done we 
obtain for the anode current such & surface as is shown in 
fig. 10. The flat top represents the saturation values, the 
concave sloping surface at the right-hand side follows in the 
ideal case the three-halves power law, and normally only & 


small part of this area on the extreme ring-hand of the picture 
is utilised. On the left-hand, where the surface descends 
in & kind of cliff to the axis of the grid voltage, we have a 
region little investigated and scarcely utilised as yet. This 


surface was constructed from curves such as those of fig. 5, - 


which are, in fact, sections of the surface made by vertical 
planes parallel to the axis of anode voltage, and represent 
what happens to the anode current, at various constant grid 
voltages, as the anode voltage is increased. At low anode 
voltages the anode current rises very rapidly. In fig. 11, which 
is a photograph of a model of a grid-current surface, at low 
anode voltages the grid current falls rapidly as the anode 
voltage is increased from zero. On the left-hand of the sharp 
ridge are represented values of grid current when the anode 
voltage is negative, that is to say, when practically no anode 
current is flowing. The concave sloping part obeys the three- 
balves power law, and the flat top represents saturation. 
Fig. 9 shows shapes of the grid characteristics from which 
such a surface as that of fig. 11 is prepared. All the familiar 
characteristics noted in books and papers can be obtained from 
these surfaces by making sections, 

The rapid rise of anode current and accompanying fall of 
grid current in the region of low anode voltages requires 
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explanation. Jigs. 7 and 8 indicate possible paths of elec- 
trons when the grid is slightly positive and the anode at zero 
voltage, A being the anode, G a grid wire in section, and F the 
cathode. Electrons starting from the cathode with consider- 
‘able normal velocity may perform wide orbits round the grid 
wire, but are finally drawn anto it; but if the anode is slightly 
Positive many of the electrons not passing too near the grid 
wire end their career on the anode. It may be shown that 
the grid current has the value :— 


: ’ 3 f 
y= A (a + » ey)? erp | = ay (c z 
and that the anode current is given by :— 


log (1 T ial ig) = a V (haleg) 
at low voltages, when v is the voltage factor and a‘ and a are 
constants that are different for each tube; for ordinary recep- 
tion triodes a =1.3 approximately. 

These considerations call attention to a fact that does not 
appear to have received adequate notice, namely, that the 
grid in a triode may exert two distinct types of action. The 
type just described, which 1s characterised by having the bulk 
of the grid current contributed by electrons that have suffered 
great lateral deflections, may be called a snatching action; 
the other type of action, which is that usually utilised in 
triodes, is of the nature of an acceleration or deceleration of 
the motion of the electrons from the cathode to the anode ; in 
brief, one type of action by the grid is mainly lateral attrac- 
tion of electrons, and the other is mainly a longitudinal effect 
in the direction of motion. The steep surfaces near the axes 
of grid voltage in figs. 10 and 11 are due to the snatching 
action. . 

In fig. 13 is shown a surface representing bv its ordinates 
both the grid and anode currents of an ordinary form of triode. 
The snatching action that goes on between the grid and the 
anode at low anode voltages produces a gully separating the 
two surfaces. The question immediately arises: What is 
there beyond the region embraced by this figure? Very 
little published information 18 available, but I have had parties 
of students studving the geography of the gully and the 
plateau seen in fig. 13; in particular I have to mention the 
work of Messrs. L. Grinstead and T. W. Price in this con- 
nection. As a result I ain able to give in fig. 12 a photograph 
of a surface representing most of the properties of ordinary 
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triodes. The gully noticed in figure 18 is seen to take 
a sharp turn; on the extreme right of the model a section 
taken at a fixed and fairly high anode voltage is seen, and 
this section is, therefore, the characteristic curve of the grid 
and anode currents as the grid voltage varies. On following 
the curve of section from front to back the anode current 
is seen to rise from zero to a maximum as the grid voltage 
rises to remain nearly constant till the gully is reached and 
there to descend suddenly; during this descent the grid current 
rises and becomes greater than the anode current; the plateau 
beyond the gully belongs to the grid current: This is not 
strictly what happens in an ordinary reception triode, but 
certain types of tube gives such a surface with fair exactitude. 
A form of triode described by Major Erskine Murray gives a 
characteristic very like that shown by this section of the 
model. These models relate to somewhat ideal tubes; in 
actual tubes, for the reasons already stated, the edges seen on 
the surfaces are rounded off considerably. 

Let us now turn to Capt. H. J. Round's paper on directive 
telegraphy. It was soon found that false directions were 
obtained during sunset and sunrise, the errors often ranging 
over 30 degrees of arc. Throughout the night, too, false 
directions are given erratically, and, moreover, the sharpness 

of the minimum is often spoiled. Capt. 
P. P. Eckersley has suggested that much 
of the directional error might arise from 
the rotation of the plane of polarisation 
of the signal-bearing waves by reflec- 
tion at non-level portions of the Heavi- 
side layer between the sending and 
x receiving stations. The whole matter 
1 provokes inquiry if only because the 
`, x phenomena affords another mode of 
gaining knowledge about the upper 
atmosphere. To show the errors caused 
by such rotation, however produced, I 
have here a model of a receiving frame 
aerial movable about a vertical axis and 
a ray of electromagnetic radiation inci- 
dent upon the frame. The ray is repre- 
sented by a straight rod, and this is 
fixed at an inclination to the horizontal 
because it is abundantly proved that 
rays bending round the globe follow a 
curved trajectory resembling that of a 
projectile; for example, Capt. Eckersley 
has shown that a horizontal loop can 
receive signals. In the daytime these 
rays have their magnetic force hori- 
zontal. In this model the magnetic 
force of the wave is represented by a 
wooden bar fixed perpendicularly to the 
end: of the rod representing the ray; and 
when the rod is pushed so that its end 
and the bar touch the frame the latter 
assumes the position in which an actual 
frame aerial must be placed to receive 
no signals, that 1s, so as to have none of the magnetic 
force of the waves linking with it. But suppose that at night 
the plane of polarisation is rotated in any 1nahner; we mimic 
that by rotating the rod and its perpendicular bar while keep- 
ing both in contact with the vertical frame aerial. It is 
observed that the frame must rotate also, that is to say, the 
apparent direction of the source of the radiation, namely, the 
perpendicular to the frame aerial, is erroneous. If y repre 
sent& the error, a the inclination of the ray to the horizontal, 
and g the rotation of the plane of polarisation, then :— 


tan y = sin a tan B. 


Thus, if it be true that the trajectory of the ray always lies 
in a vertical plane through both stations, the error in azimuth 
enables us to compute the angle at which the ray descends 
to the receiving station. 

But there still remains the problein of the cause of the 
rotation of the plane of polarisation. Those who have thought 
about the behaviour of an ionised atmosphere towards electric 
waves passing through it will see at once that the earth'a 
magnetic field will introduce obliquity into the motion of 
ions propelled by the electric force of the waves. Whether 
the obliquity so introduced can be of appreciable magnitude 
is decided by an easy calculation. I have made this calcula- 
tion on the assumption that the waves traversing the upper 
ionised atmosphere have an electric field of the order of one 
volt per kilometre. Waves passing over any particular jon 
evidently impart to it a to-and-fro motion of the same period 
as that of the waves, but lagging behind the electric force 
of the waves by about à quarter period on account of inertia. 
Now the ion when moving in the earth's magnetic field is 
deflected by that field, and so acquires an oblique component 
of velocity. "Ihe question 1s: What magnitude of magnetic 
field is required to produce an oblique component of velocity 
of the same order of magnitude as that produced by the 
electric force of the waves? On taking the case of an oxygen 
ion I find that a magnetic field of 1.700 c.a.s. units is re 
quired; for a hydrogen atom 100 units, for an electron 0.06 
unit. Now the earth's magnetic field at the surface has a 
horizontal component of about 0.18 unit. Therefore, we con- 
clude that & rotation such as is demanded by the observed 


facts of directive wireless telegraphy could be furnished by 
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The next step is to see how this motion of the electrons 
affecta reception. In the first place, the setting of the 
electrons in motion absorbs energy from the waves, and, 
in fact, may extinguish them, but every. vibrating electron 
is itself a small Hertzian oscillator, and the accumulated effect 
of the simultaneous oscillation of a whole cloud of electrons 
may produce an effect at the receiver; the cloud is, in fact, 
lighted up by the waves, and then the cloud acts as if it were 
a source. A plane of polarisation of this secondary radia- 
tion is the same as that of the motion of the electrons. In 
these latitudes the vertical electric force of wireless waves 
will, in conjunction with the earth's magnetic field, cause an 
electronic vibration in a line descending from the north-east 
point to the south-west point. Hence the radiation from a 
cloud of such electrons will arrive at a receiving station due 


north of the cloud with the maynetic field dipping from west 
to east, at a station due south with the dip also from west 
to east, and at stations due east and due west with the dip 
from south to north. These dipping magnetic. fields at the 
receiving aerial will cause errors of direction às already ex- 
plained; and if part of the primary waves from the sending 
station get through as well, the minimum will be ill marked. 
in fact, the simultaneous reception of the primary waves and 


the secondary waves in time quadrature will be equivalent to. 


reception of elliptically-polarised waves. Leaving aside the 
primary wave. which does not necessarily cause any directional 
error, ve'see that waves pave ae Pieds the south through a 
hjgh layer of free electrons should give rise to a westerly 
error if the above conclusions are correct; waves from the 
north give also a westerly error; waves from the east and 
from the west give southerly errors. It ought to be possible 
to test these conclusions by observations. | 5 


The information gained from observations made with direc- 
tive aerials must be combined with the knowledge furnished 
by the analysis of the records of magnetic variations and 
magnetic storms. Prof. Chapman read a paper before the 
Institution setting forth the conclusions he drew from such 
an analysis. Magnetic storms, he considered, were mainly 
due to currents in the auroral layers, and the latter never 
come lower than about 100 kilometres above the earth's gur- 
face. Below this is a Jayer about 50 kilometres thick in which 
flow the currents causing much of the diurnal variation of 
the magnetic elements; the conductivity of this layer 1s pro- 
duced by the sun’s action, but remains throughout the night. 
Magneticians do not require any other conducting layers in 
the atmosphere, and this is in sharp contrast with the require- 
ments of the wireless observer; for the enormous difference 
between day and night signals absolutely demands diurnal 
‘ionisation and deionisation of some of the upper layers. Prof. 
Chapman suggested that the auroral layer was conductin 
chiefly because of the. presence of alpha particles that h 
come from tbe sun; I think that wireless investigators would 
suggest that the layer beneath the auroral layer is occupied 
by electrons that have come as beta rays from the sun. The 
atmospheric pressure at above 50 kilometres height is only 
about a millionth of an atmosphere, the mean free path of the 
electrons is, therefore, long, and they may possibly remain 
permanently free in large numbers. 

It would seem that the base of this region charged with 
free electrons must be regarded as the ceiling usually known 
as the Heaviside layer. And consequently the diurnal varia- 
tions of the range of wireless signals must be due to the kind 
of ionisation of gases familiar in laboratory work with X-rays 
and the gamma rays from radium. In fact, I suggest that this 
diurnally ionised Jayer below about 50 kilometres is ionised 
by the gamma and other ultra-violet rays from the sun, and 
involves the splitting of electrons from molecules to make 
positive ions; and at the gas pressures in fairly low levels 


' Fia. 13. 


many of the electrons will eombine with neutral molecules 
to form negative ions. Both positive and negative ions of 
molecular size give rise to ionic refraction, and the arched 
trajectory of the Hertzian rays, and incidentally to absorption 
also. Prof. Watson's solution of the daylight propagation 
problem takes account, at least partially, of such a layer of 
conducting gas, and from his result we may deduce that if 
the ionisation is effective down to 25 kilometres the conduc- 
tivity need not be a quarter as great as that of sea-water in 
order to ensure results such as are summarised in the Austin- 
Cohen empirical formula. 
Dr. A. Graham Bell, whom we are so glad to welcome 
ere to-night, and who has addressed us so invigoratingly, has 
told us that this Section of the Institution represents to him 
the advance guard of the British electrical world. Whatever 
the fascination is due to, it seems to me to be the expression 
of a true instinct that in our subject we live nearer the grow- 
ing edge of electrical science than in other branches of en- 
gineering; there is infinite scope for knowledge, discovery, 
invention, and imagination, and I am delighted to know that. 
Dr. Graham Bell is also of that opinion. Along some of the 
avenues of our particular technology we may catch glimpses of 
the radiant expanse of the dawning electrical age. The 
thermionic vacuum tube in itself contains for the engineer 
of vision some of the most resplendent of these vistas: For 


. from the glowing filament the most subtle and potent of all 
: the gases is evaporated. namely, the gas made up of pure 


electrons, which must take its turn as a servant of man. And 
the people of that age will look back and wonder why we in 
the twilight of the age of steam were so long content to poke 
alee floods ef electricity through the crowded atoms of copper 
cables. 
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THE: ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


ANNUAL FESTIVAL. 


ON Wednesday, last week, the annual festival of the Elec- 
trical Trades Benevolent Institution was held at the Con- 
naught Rooms, under the chairmanship of Mr. E. Manville, 
.M.P., who was supported by the vice-presidents Messrs. 
Ll. B. Atkinson and W. O. Smith and members of the com- 
“mittee. Amongst those present were: Sir James Devonshire, 
Capt. R. J. Wallis-Jones, Messrs. H. Hirst, W. B. Esson, J. E. 
‘Edgecombe, R. W. Hughman. P. Rosling, J. T. Fletcher, 
J. W. Elliott, L. G. Tate, W. E. Lane, W. R. Rawlings, C. 
Wilson, H. Bevis, F. C. Raphael, F. H. Nalder, and F. B. O. 
Hawes (secretary). Letters of regret were received from 
Sir.David Salomons (president), Messrs. G. Sutton, W. Ruther- 
ford, Dane Sinclair, E. G. Byng, A. A. Campbell-Swinton. 
S. Z. de Ferranti, H. W. Clothier, W. L. Madgen. C. H. 
Wordingham, Capt. H. Riall Sankey, and other well-known 
supporters of the Institution. 

After the loyal toast, Mr. Manville, proposing '' Success to 
the Electrical Trades Benevolent Institution," expressed his 
appreciation of the honour conferred upon bim, one of the 
oldest members of the industry, but regretted that the fund 
did not increase as quickly as it should. Its slow progress 
did not reflect credit on the industry, which in 35 
years had become one of the key industries upon 
which all others depended. Was it right that so little 
should have been done to provide for the time, which 
would soon come, when provision would have to be made for 
those who had failed in the battle of life? It was the duty 
of the leaders of the industry to see that those who were 
connected with it should not come to want. Some few firms 
had made adequate provision for their staffs; those firms also 
were the first to come forward and subscribe to funds such as 
This. The smaller concerns could not do much to provide for 
the future. The staff had at least as strong a claim on ihe 
directors as their machiuery; the renewal of the latter was 
provided for—but what about the former? "There was an 
absolute moral obligation on all employers to do what could 
be done for those who were not able to provide for themselves. 
There had been few claims on the fund, as the industry had 
prospered, and many had not reached the age of ceasing work: 
hence there was a grand opportunity of accumulating funds 
in readiness for future needs. So far, only £14,780 had been 
invested. In other industries, of less importance than the 
electrical industry, better results were sbown. The motor 
industry, quite a young one, in 1914 received £5,500, expended 
£3,356 in relief, and had a fund of £19,000. In 1919 the figures 
were respectively £6,426, £5,479, and £36,588, and in the 
current year the receipts were no less than £17,288, the 
expenditure £8,000, and the fund £44,600. Further sums had 
been added, and altogether there was from £80,000 to £85,000 
available, putting the comparatively old electrical industry to 
shame. The Institution of Civil Kngineers had accumulated 
over £100,000. l 

The local advisory committees were proving very useful in 
advising on reliefs and as sources of revenue; one was now 
being formed in Manchester, which would show what Lanca- 
shire could do. One of the best ways of raising money was 
the appointment of collectors; if the heads would teke a 
little more interest in this, much could be done. He would 
head the subscription list with 100 preference shares in an 
electrical nn which would produce about £6 a year, 
and he pointed out that those who presented capital benefited 
the Institution more than if they kept it and presented the 
interest after deduction of income tax, from which the Institu- 
tion was exempt. i 

Mr. Lu. B. ATKINSON supported the toast in a humorous 
speech, in the course of which he discussed the chairman as 
a ‘‘ wa(i)ster," and hoped he was not wasting his time by 
vain appeals. Other allusions were to the sad cases of the 
contractor who could not get more than £5 a point, resulting 
in starvation and cannibalism when he had to E.T.U.; of 
lamp makers attacked by a profiteering committee: turbine 
builders who fell exhausted into a vacuum, and cable makers 
whose dielectric losses made them sink into the trenches dug 
for their own cables. He ended with a serious appeal to the 
audience on behalf of those who fell by the way. 

Mr. W. O. Suita, confessing that he was a hardened sinner 
who had never subscribed to the fund, declared his conversion, 
and sought redemption as a Life Governor, expressing the 
hope that many other hardened sinners would do likewise. 
The fact that only four applications for relief were received 
fast year he ascribed to the youth of the industry; the pioneers 
had not had time to grow old, but that time would come. 
Those who retired before the war on modest savings had to 
face the enhanced cost of living and must be living on capital; 
their pensions would die with them, and their dependents 
would need help. Those who returned from the war with 
impaired health would age prematurely, and great demands 


would be made on the funds of the Institution. They should 


accumulate large sums so that they need turn no one away. 

Mr. J. Y. FLETCHER, proposing the health of the chairman, 
said that the Motor Trades’ £80,000 was a reproach to the 
electrical industry. The fund was resting on too few sup- 
porters—there must be thousands of men who could contribute 
to it. He proposed a conference with the secretary of the 
Motor Trades’ fund to get the benefit of his advice. Mr. 
Manville’s name was well known to him as that of one who 
cared for the needy. 

Toe toast was accorded musical honours, and in his reply 
Mr. Manville expressed gratification at the result of the 
festival; beginning with £624, they ended with over £1,031. 
including an additional subscription from Mr. Hirst of £3 for 
each year of their personal friendship (£105). 

In response to urgent calls for a speech, Mr. Hinst remarked 
that success in anything depended upon energy in three 
dimensions—movement, mass, and direction. He commended 
the fact to their consideration. 

During the evening Messrs. Royce and Howell, accompanied 
by Mr. Bernard Flanders, entertained the company with songs, 
which were greatly appreciated. 


LIST OF CONTRIBUIIONS IN CONNECTION WITH THE 


ANNUAL FESTIVAL DINNER. 
(This list ig incomplete.) 
CHAIRMAN'S LIST Mr. H. BEVIS'S COLLECTION— 
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Mr. W. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited te submit particulars of new or improved devices and apparatus, which will be published 
f if coneiderad of sufficient interest, 


A Universal Motor. 


In Elektrische Kraftbetriebe und Bahnen for November 
4th and December 4th, an account is given of the manifold 
applications of a portable electric drill. Apart from the cus- 
tomary uses of the device, special interest attaches to the 
numerous other processes to which the machine can be 
adapted; these include sawing, the saw being moved and the 
work fixed; turning and drilling, the machine being converted 
into & lathe for either metal or wood turning with the aid 
of a few simple attachments; grinding and sawing at the 
bench, &c. In fact, the little machine fulfils the same func- 
tions in the workshop as the '' Electrical Mary Ann " house- 
hold motor of Mr. Borlase Matthews was designed to fulfil 
. in the domestic household. Further particulars are to appear 


Fic. 2.—ring ADAPTED FOR BOILING. 


in @ later instalment of the article. We illustrate herewith 
(figs. 3-6) some of the applications referred to. 


A New Electric Fire. 


A portable electric fire of a somewhat novel type is 
being placed on the market by Messrs. BAXENDALE & 
Co., Lrp., Miller Street, Manchester. The fire has a 
polished copper reflector and frame, and is fitted with 
a 750 watt circular element over which a small guard 
or rail is fitted (fig. 1). The principal feature of the 
fire is that the back leg is fitted with a spring hinge, 
and by a slight pressure on the handle the fire sinks back 
to such a position that the element and the guard for it are 
both horizontal, and a kettle or pan can then be placed 
over the eiement for boiling water or heating milk, &c. 
(fig. 2). When this operation has been performed, lifting 
up the fire by means of the handle causes the leg at the 
back to spring up again, and the fire returns to its original 
position. It is quite reasonable in price. 


L 
` 


A Turbo-pump Control Switch. 


The November issue of The Mining Electrical Engineer 
gives details of an automatic control switch which is claimed 
by the makers, Messrs. NORRINGTON & LaNpon, Lro., to be 
the only one of its type on the market. This patent. oil-break 


Switch combination (fig. 7) has been evolved to. meet a special 


requirement. It is a unit supplied in connection with a mine 
turbo pump. Colliery engineers have found that these turbo 
pumps frequently run away from their water, and when they 
do so, the water in the pump is revolved and churned, air 


trouble is developed, and usually the bearings seize, causing 


stoppage and loss of money; not infrequently very expensive 
rotors are burned out as a result of the seizure. 


Fic. 7.—A Turso-puMp CONTROL SWITCH. 


- The combination switch is a three-in-one, and whilst doing 
the ordinary duties of a main switch, prevents any such 
trouble arising; it is, further, able to take care of itself if sub- 
jected to improper usage at the hands of rough labour. When 
the pump loses its water the gear of the switch acts and cuts 
off the supply, the motor is shut down, and with it the 
pump. If rough labour sees the pump standing and attempts 
to switch in (if the pump is still without its water) nothing 
results. If the pump has got its water, the operation of 
switching in and starting up can be completed. The switch 
has, apart from any usual automatic features, an armature 
which is brought into a given position when putting the 
switch in. If the water is there and the current valve is right. 
this armature is drawn up to a magnet pole face and releases 
a detent, which allows the armature to return should 
the pump lose its water; otherwise the switch holds in, and 
the pump runs as long as it has any duty to perform, that is, 


water to pump. A very clear mechanical indicating device, 


showing the om and “ off " position, is provided. 
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NEW PATENTS APPLIED. fon. 
NOT YET PUBLISHED.) 


iled expressly for this journal by Messrs. SzrroW-Jougs, O'DeELL and 
TEPMENs, Chartered Patent. Agents, 285, High Holborn, London, W.C. 1. 


1920. 
i 


34.117. Electrolytes for electrolytic cells." Metropolitan-Vickers Electrical 
Co. December 2nd. (United. States, December 9th, 1919.) 

34,120. Electric hoists, lifts, inclined railways, &c. Otis Elevator Co. 
and Waygood-Otis, Ltd. (Otis Elevator Co.). December 2nd. ` 

34.129. Thermionic valves," F. Reynolds and Silica Syndicate. Decem- 
ber 2nd. ‘ 

34,146. “ Electric ignition devices for internal-combustion engines." M. F. 
Bardeau and Etablissements S. I. C. C. A. December 2nd. (France, January 6th.) 

34,157. '' Means for locking and unlocking electric switch plugs." J. H. 
Gath. December 3rd. 

34,158. Electric radiator." A. Worrall. December 3rd. 

34.169. Magneto-electric ignition machines." R. Bosch Akt.-Ges. Decem- 
ber 3rd. (Germany, December 3rd, 1919.) 

34,179. Apparatus for timing, recording, and checking telephone calls.” 
J. G. Sutherland and W. C. Sutherland. December 3rd. 

84,201. '' Induction coil systems." A. C. Gunstone. December 3rd. 

34,208. “ Electric switches," J. Hall & Co. and G. F. Ostins. December 
3rd. 

34,218. Electric switches." British Thomson-Houston Co. (General Elec- 
tric Co). and General Electric Co. December 3rd. 

34.236. Means for regulating frequency of alternating currents." Soc. 
Francaise Radio-Electrique. December 3rd. (France, December 6th, 1919.) 

34,238. '' Electric beating element." Automatic & Electric Furnaces, Ltd. 
and J. P. Coleman. December 3rd. — . 

34,250. Rheostats.™ — wisconsin Electric Co. December 3rd. 
States, October 25th, 1915.) 

34.265. Electrical treatment of ferrous metals during casting.” J. H. 
Wickett, December 3rd. 

34,276. Electric heaters." C. A. Xardell. December 4th. (United States, 
April 13th.) 

301. *' Electro-magnetically operated time-lag devices.” 

December 4th. 

34.311. Means for rendering electric light switches, lamp-holders, &c., 
visible in the dark." W. Emmersen. December 4th 

34.315. Relay devices, &c." J. Scott-Taggart. December 4th. 


(United 


R. Amberton. 


34.316. Radio communication signalling systems.“. J. Scott-Taggart. 
December 4th. 

34,366. '' Fuses for electric circuits," J. Adamson and W. de Renzie. 
Deecmber 6th. 

34,400. “ Electric lamp holder." E. S. Anderson. December 6th. 

31.08. Interrupters for induction coils, &c." H. E. Donnithorne. Decem- 
ber 6th. 

34,409. * Electric switch." H. E. Donnithorne. December 6th. 

34.410. ''Stand for examination of materials by X-rays." H. E. Donni- 
thornc. December 6th. 


* Electric heating apparatus.“ B. K. Hearn. December 6th. 
" Amplifying devices." Siemens & Halske Akt.-Ges. December 
6th. (Germany, December Sth, 1919.) 
34.117. Dynamo-electric machinery." H. F. Joel. December 6th. 
34,400. ''Combined lighting and ignition system for motor cycles." H. 
Aron. December 6th, 
34.469. '' Generation of continuous waves for wireless telegraphy and tele- 
Pon H. Morris-Airey, C. L. Fortescue, L, G. Preston, and G. Shearing. 
ecember 6th. 
34,493. '' Making and breaking contacts of electric switches." G. Turnock. 
December 7th. 
a i: “ Radio apparatus.” L. Cohen and J. O. Mauborgne. December 
th. 


34.522. Electric pocket lamps." O. Hoffmann. December 7th. (Ger- 
many, November 4th, 1919.) 

34.523. High and low frequency shunt circuits and arrangements in 
wireless telegraph receivers.” N Hinton. December 7th. 

34,536. Sparking plugs." F. Monin, December 7th. (Belgium, Decem- 
ber Sth, 1919. 

4.537. Electrical apparatus." E. L. W. Byrne. December 7th. 

34.543. Electric light fittings." British Thomson-Houston Co. (General 
Electric Co.) and General Electric Co. December 7th. 


34,594. ‘ Electric heating or resistance elements or units." J. C. C. 
Macdonough. December 7th. 
34,560. '' Method of controlling continuous current motors." Oesterre- 


ichische Siemens-Schuckertwerke. 
1916.) 
31.579. Sound reproducing instruments." W. Glass. December 7th. 
34,574. System of distance control for regulating devices of electric 
vehicles." Maschinenfabrik Oerlikon. December 7th. (Switzerland, Decem- 
ber 30th, 1919.) 


December 7th. (Austria, January 29th, 


34.602. Dynamos and motors." F. Bryan and G. H. Tatham. Decem- 
ber 7th. 

34,605. '' Limit switch rheostatic brake." A. Davis. December 8th. 

34,623, ‘f Sparking plugs." G. H. Barraclough. December 8th. 


34,051. ''Apparatus for changing velocity ratio and relative direction of 
rotation of two rotatable parts." Lancashire Dynamo & Motor Co. December 
Bth. 

34.655. Electric ovens," 
Wineberg. December 8th. 

34.677. Electric switches.“ 
ber Sth. 

34.698. “ High-tension ignition for multi-cvlinder gas engines." T. Mohn 
and National Gas Engine Co. December 8th. 

34.726. Regulating systems for electric circuits," British Thomson- 
Houston Co. (General Electric Co.) and General Electric Co. December 8th. 

34.738. '' Welding electrodes." A. P. Strohmenger. December 8th. 

34,768. '' Electric lamp holders, and shade carriers therefor.” V. Hope. 
December 9th. 

34.784. Electrical plug switches, &c." E. Jones. December 9th. 

34.787. '' Generation of electricity for ships, &c." H. Whiting. Decem- 
ber 9th. 

34.804. '' Electric motor control." British Thomson-Houston Co. (General 
Electric Co.) and General Electric Co. December 9th. 

34.809. '' Telephone systems." Automatic Telephone Manufacturing Co. 
December 9th. (U.S., December 20th, 1919.) 

34.816. “ Shades or screens for electric and gas lights.“ 
December 9th. 

34.829, “ Electric horn switches for automobiles." A. H. Richard. Decem- 
ber 9th. 

34.847. “ Fastening device for supporting gas and electrical fitting, pen- 
dants, &c." G. H. Tonks. December 10th. 

34.868. '! Electric. cut-outs. R. Baron. December 10th. ` , 

34,883. ‘ Mercury electric lamp.” J. Barrollier and R. L. M. Belleaud. 
December 10th. (France, August 14th.) 

34.895. “ Terminals for high-tension electric cable." A. J. H. Elverson. 
December 10th. f 

I. . © Mercury switches for electrical apparatus." K. Kaisser. 
ber 10th, (Germany, December 15th, 1919.) ; 

34,905. '' Magnetos for internal combustion engines.” Fabriques des 
Montres Zenith, successeur de Fabriques des Montres Zenith G. Favre-Jacot 
Lèt Cie December 10th. (Switzerland, April 36th.) 

34.918, “ Electric heating apparatus," C. G. Nobbe. December 10th. 

34.953. Device for fixing ends of strands of electric cables.“ G. Martinez 
and Pirelli- General Cable Works. December 1] th. ae M 

34.967. ''Sparking plugs.“ A. Farrington, G. M. Nicklin, and W. V. 
Rutter December IIth. l 

39,968. ' Switches for overhead runways. D. C. Patterson, December 
llth. datos 


P 


Electric Heating & Hardware, Ltd., and F. J. 
N. Linslow and A. Reyrolle & Co. Decem- 


G. Youatt. 


Decem- 
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` Accumulators, Ltd., and H. de Martis. 


Telephone Co. April 2nd, 1919. (141.007.) 
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PUBLISHED SPECIFICATIONS. - 


The numbers in parentheses are those. under which. the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1119518. i 

3,142. Electrical steering gear." J. Mackintosh and M. Walker. August 
6th, 1919. (153,924.) 

15,229. “ Method of and means for detecting impulses or waves com- 


inunicated by radiant e 5 Wireless Control Syndicate _ and 
x € * 


M. Compare." June 17th, 19 (153, 932.) 

7.603. Plates for electric accumulators or secondary batteries." Universal 
July 14th, 1919. (153,935.) 
17.805. Circuit arrangements for telephone plants." Relay Automatic 


17,896. '' Electro-magnetic Switching apparatus particularly for use in 
automatic telephone exchanges." Relay Automatic Telephone Co. April 17th, 


1919. (141,657.) 


20,034. Electric furnaces.” D. F. 
(153,951.) 
20.195. Electro-magnetic 


Campbell. August 14th, 1979. 


switches.” British Thomson-Houston Co. 


(General Electric Co.). August 16th, 1919. (153,963.) 


20,325. “ Electric switches.” A. Pouchain. August 18th, 1919. (Addition 
to 131,285.) (153,972.) | , 
20,946. Switch for closing electric circuits only by knowledge of a secret 


combination of symbols.” E. F. W. Leede. August 26th, 1919. (153,980.) 


21.624. Electric telephone and like signalling systems and cables there- 
for." Western Electric Co. (Western Electric Co.). September 3rd, 1919. 
(153,995.) 

21,992. '' Electric fans." P. H. D. Pudumjee. 

(154,003.) 

22,423. ''Submarine sound signalling apparatus and the like." T. F. 
Wall. September 12th, 1919. (Addition to 126,654.) (154,009.) 

22,977. ''*Commutators for dynamo-electric machines." G. A. Juhlin and 
Metropolitan-Vickers Electrical Co. September 18th, 1919. (154,021.) 

29,099. “ Electric switches." Crompton & Co. and W. F. Jones. September 
19th, 1919. (154,022) 

23,576. “ Telephonic and line transmission systems.” Western Electric Co. 
(Western Electric Co.). September 25th, 1919. (154,097.) 

23.750. Bi-polar electrode electrolvsers." G. Hepburn and Mather 
and Platt. September 26th, 1919. (154,029.) 

27,567. *' Electricallv-conductive ramp rails." R. Haddan (J. B. Regan). 
November 7th, 1919. (154,060.) 

. Hollow base electric winches.” A. Cunningham. November 19th, 
1919. (154,063.) i 

30,799. “ Electric circuit interrupting devices." F. W. Le Tall (Westing- 
house Electric & Manufacturing Co.). December 9th, 1919. (154,075.) 

31.59. Storage battery cells," D.P. Battery Co. and J. Waddell. Decem- 
ber 13th, 1919. (154,083.) 

32.789. ‘‘ Indicators for electrolytic cells." I. H. Levin. December 3lst, 
1919. (154,089.) 


September 6th, 1919. 


1920. 


1.504. Magnetos.“ J. H. Tournayre. February 21st, 1919. (139,155.) 

2,781. '' Speed control arrangements for dynamo-electric machinery. Sie- 
mens-Schuckertwerke. July 3rd, 1917. (138,363.) ] NEM 

4,225. '' Electrode holders for use on electric arc welding or cutting." 
C. B. Waters. February llth, 1920. (154,104.) DM 

5,549. “ Process for the electro-deposition of alloys of copper and zinc." 
S. O. Cowper-Coles. February 24th, 1920. (154.108. 

9.799. Spark plugs." A. E. Watts. April 7th, 1920. (154,123.) 

11.733. Toy electric motors." F. Hornby. April 28th, 1920. (154,130.) - 

15,089. '' Mounting and protecting of banks of relays and other apparatus. 
Western Electric Co. November 24th, 1917. (144.299) 

21.876. Magneto-electric machines of small size." Philipps Akt.-Ges. 
July 21st, 1919. (149,346.) 


French Railways and Electric Traction.—Down to the 
present time electric traction on the railways in France has 
only been introduced in the suburbs of Paris, on mountain 
railways such as Le Fayet-Chamonis and Valloreine, on the 
Paris, Lyons & Mediterranean Railway, and the narrow- 
gauge line from Villefranche to Bourg-Madame on the Midi 
Railway Co.’s system. The working of normal gauge lines 
by electricity was about to be realised on the latter company's 
lines from Lourdes to Montrejeau and the branches leading 
to the Pyrenean valleys at the end of 1914, but the system 
was not inaugurated because the Post and Telegraph Adminis- 
tration had not undertaken the necessary measures for the 
protection of telegraph network from induction, and the 
company was, therefore, awaiting the permission necessary 
to start the traffic. As is already well known, the directors 
of the Paris, Lyons & Mediterranean, the Orleans, and the 
Midi Railway Companies have decided to convert to electric 
traction a length of 5,240 miles of railway, commencing with 
the lines passing at the side of or traversing the mountainous 
heights from which the rivers spring which are to yield the 
hydro-electric power to be used in connection with the work 
ing of the railways. The Orleans Railway Co. has applied 
for water power concessions in the valleys of the Dordogne 
and its tributaries, where about 450.000 H.P. is available, 
although the power required by the company 1s estimated at 
300,000 H. P. for the working of about 1,860 miles of line. In 
the case of the Paris, Lyons & Mediterranean Railway Co., 
the length of railway to be converted is 1.550 miles. The 
company does not propose itself to establish hydro-electric 
works jn the Alps, but to purchase supplies of power from 
the existing companies which have submitted for official sanc- 
tion schemes for very considerably enlarging the productive 
capacity of their existing works.: The engineers of the Midi 
Co. have for years been investigating the question of electric 
traction, and would have had 62 miles in operation in 1914 
if it had not been for official delay, as previously mentioned. 
Besides the hvdro-electric works established for the working 
of the Lourdes-Montrejeau line. the eompany possesses three 
other works. and has secured control over the principal water- 
falls available in the Pyrenees. The total length to be con- 
verted is 1.530 miles. It 1s calculated that the transformation 
to electric traction of the mileage above mentioned will result 
in an economy in coal alone amounting to 2.000.000 tons per 
annum, or 150,000,000 fr., although the programme is ex- 
pected not to be completed before the lapse of 20 years. 
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MERE MECHANISM. 


PRoFESsoR AkTHUR Denby, speaking before the Eugenics 
Education Association on the 14th inst., remarked that 
we had approached very near slavery to“ mere mechan- 


isin," and he proceeded to question the advantages of 
science and mechanical progress from the point of view 
of humanity; he appears to have come to the conclusion 
that primitive conditions were superior. In fact he 
seems to have spoken as though the disfigurement of the 
country by railway tracks and slag heaps, the use of 
motor ears, aeroplanes, tube trains, and the provision 
of gin palaces, and crowded theatres, could be 
lumped together in a heap as one great curse, and 
abolished with advantage to the human race. 


We have not forgotten the remarks of that great 


teacher, Ruskin, in à somewhat similar strain in con- 


demnation of railways and other apparatus which inter- 
fered with the enjoyment of Nature. And we recall a 
remark of another philosopher, John Stuart Mill, who 
declared that all the improvements of civilisation had 
not lightened the toil of one human being. 

These sporadic attacks which are made from time to 
time, by great thinkers, upon the advancement of 
science, are in our. opinion misdirected. 

The real fact is that the only lines upon which ad- 
vancement of the human race is at present discernible 
are the lines of scientific research, discovery, and 
mechanical application. In no other branch of human 
activity have such results been obtained. Improvements 
in systems of Government, and in morals and manners, 
appear. to be considerably less rapid. 

The gifts which scienee has presented with both hands 
to humanity since James Watt put steam engineering 
upon a scientific basis, and which are, generally speak- 
ing, within the reach of the mass of civilised popula- 
tions, are such as ancient kings and princes would have 
given oné-half of their kingdoms to obtain. To say 
that all human labour has not thereby been reduced is 
to state what is not corfect. The inventions and im- 
provements of the last hundred years have increased 
the potential productivity of every human being tenfold, 
while at the same time lifting from him many of the 
heaviest burdens of labour altogether, ' and generally 
increasing his comfort, Improving his prese, and 
enlarging his leisure. a a 

Unfortunately, it must be confessed that the improve- 
ment is nothing like what it might have been, and what 
it ought to have been. The scientific men and the en- 
gineers have done their part, and have produced actual 
results which can be repeated indefinitely, and which 
they still improve upon from day to day, in-transport 
facilities, means of communication, cultivation and 
production of every necessity of life, even in Bpod 
for educational purposes. 

But having produced mes (nes unfortunately 
théir control censes, and the management is taken over 
bv a horde of politicians, lawyers, profiteers, and car- 
eerists, whose capacity for self-advancement and self- 
advertisement is in inverse ratio to their scientific 
knowledge. It is the bad management and unfair dis- 
tribution of ull these benefits, provided by the modest 
and silent slaves of science, which have produced the 
slums and the waste, and thé wars which from time to 
time burn up in one wast condsgreuon all the accumu- 


[8381 a S x Pet PER 


—ͤ— ———— 0 


884 


THE ELECTRICAL REVIEW. [Vol 87. No, 2,249, Deozuae 31, 19%, 


 — — RR ee eee APWƷꝓ.—Ä — ...r... 


lated stores of wealth and welfare produced by the 
previous generation. 

Ruskin and John Stuart Mill and Prof. Dendy and 
many others would have been better employed in attack- 
ing the persons who are responsible for the management 
of our affairs, than in depreciating the solid achieve- 
ments of the real makers of civilisation. If imagination 
on the part of modern philosophers is occasionally a 
little lacking, we would suggest that it might be stimu- 
lated by healthy exercise undertaken, not with the pri- 
mitive tools which preceded the age of steel (for that 
might be carrying their argument too far), but with 
the very best hand tools which can now be obtained. 
They might get a little coal without the assistance of 
winding engines or fans; or if they objected to coal- 
getting, as a dirty and unnecessary operation, they 
might cut up their daily ration of wood fuel with a 
hand saw. A trip across the Atlantic in a 50-ton sail- 
ing ship would provide a useful holiday, and a walk 
from Land’s End to John o’ Groats would enable them 
to see a lot of country unspoilt by railways. Pumping 
water from a well, reading by the light of an oil lamp, 
and communicating with their friends by means of 
letters carried by a servant on horseback, would also 
assist them in going right back into the good old times. 

In our opinion, it is unfortunate that scientific and 
practical men have so little to do with the control of the 
world’s affairs, and we are convinced that little improve- 
ment will be made until such men are not only occasion- 
ally called into council to deal with emergencies, but 
are placed in positions of power and responsibility. The 
blame for the present chaos lies entirely with men who 
could be classed as non-producers; it is they who make 
war, and what sometimes appears almost to be worse. 
who make peace. They stand in the wav of the practical 
man, sometimes in single powerful units, sometimes in 
committees and battalions, but it is alwavs they who 
postpone action until too late; who spend, in waste and 
foolishness, the money that ought to be used in reaping 
the harvest field of labour; who then turn round and 
blame the advancement of mechanical science. It is as 
though the producers presented them with a beautifully- 
finished motor car capable of running on the road at 
40 miles an hour: and they jump in and proceed to 
drive it over the cliff at Beachy Head. Then, when the 
survivors contemplate the results, they blame the car 
and its makers. 


The proposal to form an Engineers’ 
Club for London, on lines similar to 
those on which the Manchester Club has 
become so firmly established, is making 
good. progress; many names have been sent to the en- 
gineering Press in support of the scheme, and pre- 
liminary steps have been taken towards the formation of 
n provisional committee to carry out the project. While 
the support alreadv received gives good reason to be- 
lieve that success is practically certain, we earnestly 
request those in favour of the establishment of the club 
to forward their. names without delay, to us or any of 
the engineering journals. To those who have already 
written to us we offer our thanks, and beg them to 
accept this acknowledgment for the moment ; they will 
be placed in communication with the organising body 
when it is formed. 

It is interesting—and heartening—to know that an 
engineers’ club is actually in course of establishment in 
Birmingham, and that so much progress has been made 
that an option on suitable premises has been exercised. 

With regard to the London club, it is generally agreed 
that sleeping accommodation is a svne qua non, for the 
comfort of the very numerous country members who are 
certain to join in. A central situation is also & car- 
dinal feature of a satisfactory scheme. It is clear, there- 
fore, that the plans must be laid on an ambitious scale, 
in order to command success. On the other hand, with 
a sufficiently large membership there should be no in- 


Engineers’ . 
Clubs. 


superable difficulty in carrying out the project, which 
would have the great advantage of a good “load fac. 
tor," as the Electrician has aptly pointed out, owing to 
the large number of visitors from the provinces who 
would maintain a continuous demand on the resources 
of the club, not only during the day but also in the 
evening. 

We shall keep our readers informed as to any de- 
velopments that take place, and again invite them to 
signify their support—which, of course, does not commit 
them to any liability whatever. 


THERE are certain cases where elec. 
Electric-Supply tricity supply companies are parties to 
Agreements with agreements with their local authorities 
Local Authorities. by which they agree not to charge the 
ordinary consumer above a certain 
price per unit. In the abnormal circumstances of the 
last few years many companies have obtained statutory 
orders to increase their maximum price, and such price 
has been usually above the agreed amount. The con- 
panies affected, therefore, have been unable to take 
advantage of the higher statutory price because the 
agreement with the local authority has stood in the way. 
A case has recently been tried in which an agreement 
of this kind came up for review. Although this was 
reported (in our issue of November 5th last), it is doubt. 
ful whether it has received quite as much attention as 
it should. It was particularly important, since 
the County Court gave judgment first in favour of the 
consumer, and later on the High Court on appeal re. 
versed it. In giving the judgment, it was held that 
the consumer was no party to the agreement in the 
sense that he could set up the contractual provisions as 
a reason why he should not pay the price authorised 
by the Electricity Commissioners. In legal parlance, 
the agreement was held to be in the strictest sense re 
interalios acta. It was apparently supposed by the local 
should charge private consumers. The Court held, how- 
ever, that the Corporation had no trust towards its 
individual burgesses to do any such thing ; it could not 
be argued that the agreement was an answer to the 
statutory demand of the company against the consumer. 
Primá facie, therefore, this verdict would seem to be a 
very valuable one for any other conipanies which are in 
the same boat as the Carmarthen Co. in this respect. 


THE report of the House of Commons 
The Telephone Select Committee on Telephone Charges. 
Report. which was issued last week, is abstracted 
elsewhere in this issue. In substance it 
does not differ greatly from what was anticipated. The 
flat rate for unlimited service has gone for good, to- 
gether with the measured service“ rate, leaving only 
the rational and just message rate. The Committee, 1n 
fact, has decided that the payment shall be in propor 
tion to the value of the service rendered, precisely 
in accordance with the principle of“ payment by re 
sults,” which is regarded by economists as the right and 
just system of works management. 
Already the continued advance in wages of employes 
since May last has swallowed up the estimated balance 
of £800,000 for the first year, and consequently there 
will be a deficit in the second and succeeding years if 
the Post Office estimates are realised. It is to be hoped 
that this may be met by economies rather than by a 
further increase in the tariff though this is indeed à 
forlorn hope. l 
We are pleased to see that the Committee aa 
mends the extension of research, and the liberal rewar 
of inventive genius. When we contemplate the vast 
scale on which our American friends conduct their s 
phone research, we almost despair of the possibilities y 
research on the very limited lines of a Governmen! 
department in peace time. However, the public 1D 
sisted on nationalising the telephone service. 1n gpite o 
our warnings, and must lie on the bed it has made. 
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THE QUALITY OF INDUSTRIAL COAL SUPPLIES. 


— 


By J. S. EVENDEN. 


WHATEVER may be said for or against the metheds 
adopted by those responsible for the management of the 
British coal mining industry, it is a well recognised fact 
that industrial users of coal for steam raising and gene- 
ral manufacturing processes are experiencing increasing 
difficulty owing to the almost wholly unreliable and 
inconsistent nature of their coal supplies, and this 
difficulty has certainly become more pronounced now 
that the output of coal only barely meets the country’s 
requirements. 

The possibility of reorganising, standardising, and 
generally improving the methods employed in the pre- 
paration of coal for the consumer does not appear to 
be an attractive proposition to the colliery proprietors, 
and the consistent manner in which they have always 
disregarded the testing and analysis of their product 
strongly suggests that they prefer the ton to the British 
thermal unit as a selling basis. 

There is no other industry, even approaching the 
importance of coal mining, where such indifference to 
the quality of the marketed article has been displayed. 
Steel manufacturers, iron founders, cement manufac- 
turers, and the like all devote the closest possible atten- 
tion to the analvsis and value of their products, and it is 
common practice to furnish the customer with guaran- 
tees based upon actual tests carried out by, and at the 
expense of, the manufacturer; but the colliery people 
have never been in a position to give any satisfactory 
guarantee as to the minimum calorific value or maximum 
percentage of ash which the consumer might reasonably 
expect his deliveries to show; indeed, it is not uncom- 
mon to meet colliery agents and coal merchants who are 
unable to define a British thermal unit, and are com- 
pletely ignorant as to the significance of a proximate 
analysis. | 

To afford some protection against this unfortunate 
state of affairs, it has been the practice of large con- 
sumers to obtain the necessary apparatus and employ 
assistants in order that they may, from time to time, 
ascertain the calorific value of the coal which they re- 
ceive, but although this information provides a basis 
for calculating the efficiency of the plant, it has no in- 
fluence upon the quality of the deliveries, as unsatisfac- 
tory fuel cannot very well be rejected, and the strongest 
protest has very little effect upon the colliery people 
or their merchants. 

Many thousands of tons of coal containing anything 
up to 35 per cent. of ash are dumped daily upon the 
consumers of London alone, and when it is remembered 
that this useless material is conveved an average dis- 
tance of, say, 130 miles. and that when it is received 
it limits the output and impairs the efficiency of costly 
plant, increases the operating costs, and involves special 
machinery and additional labour and expense for its 
subsequent removal, it is not an exaggeration to sav 
that in its effect upon transport and the efficieney of 
industry, the question of improved coal supplies is one 
of fundamental national importance. It has become 
common practice for the chairmen of colliery under- 
takings when addressing their shareholders to dwell 
upon the sins of the Government and the Miners’ Federa- 
tion. and their grave effect upon colliery finance; there 
is seldom, however, the slightest reference to the require- 
ments of the coal consumers, or the very real need for 
reformed methods of washing. grading, and standardis- 
ing supplies. m 

Assuming the colliery industry as a whole to be con- 
trolled by men who regard the well-being of the country 
as worthy of consideration, it should not be difficult to 
effect avery big improvement in the preparation and 
distribution of industrial and domestic coal supplies. 

Each colliery would require a properly equipped 


laboratory and the services of a qualified fuel analyst, 
whose whole time would be devoted to continuously test- 
ing and recording exact particulars as to the value of 
the output of each grade of coal. This information 
would be of the utmost value to consumers and the col- 
lieries could be called upon to furnish the test results 
from time to time when forwarding invoices or accounts, 
and when accepting a contract they would be in a posi- 
tion to give a reasonable guarantee as to the class and 
quality of coal which would be supplied. The whole of 
tue test results and the method of sampling and testing 
should be open to inspection at any time by qualified 
Board of Trade inspectórs, and it might be found desir- 


able to establish penalties which would be imposed where 


it was found that any coal had been dispatched from 
the pit containing an excessive amount of non-com- 
bustible matter, or otherwise falling below standard 
values which might be established with due regard to 
the location of the consumer and the character of the 
pit which was being worked. 

The establishment of laboratories at the collieries 
would provide information which would be most valuable 
to some 50,000 industrial coal consumers, a very small 
proportion of whom are able to undertake the work, 
the majority being, therefore. utterly at a loss to deter- 
mine tbe efficiency of their plant, and entirely at the 
mercy of the colliery proprietors in the matter of the 
quality of the fuel with which they are supplied. 

Prior to the flat-rate increases imposed during the 
war period upon all grades of fuel, the price of fine and 
nutty slacks was such that the heat value per unit of 
cost gave an apparent advantage in favour of endeavour- 
ing to use low-grade fuel containing a high percentage 
of ash. aud since the total supply of coal is now only 
Approximately equal to the demand (even with limited 
exports) many consumers must of necessity continue to 
use low-grade fuel, although any advantage in the 
matter of price has long since vanished. 

The utilisation of low-grade fuel is, therefore, still 


boomed by manufacturers of mechanical draught and: 


stoker plant, and in consequence, it is still believed to 
be a praiseworthy and profitable achievement to accept 
and pay for 30 tons of useless rubbish in every hundred 
tons delivered ; the full effect of this costly encumbrance 
is seldom considered, and it is safe to say that the 
national question of useless and utterly wasteful haulage 
which it necessitates is practically disinissed as of no 
importance. 

Assuming the scientific reorganisation of the coal in- 
dustry to be desirable, it should be a simple matter to 
bring about an enormous improvement in the average 
calorific value of industrial coal supplies by introducing 
improved and standardised methods of screening and 
grading, washing, and testing, and while it is admitted 
that there must always be a considerable residue of culm, 
dross, slurry, and other varieties of colliery refuse, it 
should be possible to prohibit the utilisation of this 
material at great distances from the pits bv arranging 
for its consumption by power stations, briquetting 
works, and carbonisation plants in. or near, every 
important colliery zone, thereby avoiding the senseless 
haulage of useless material over long distances, 

After all. the purchaser of coal for every purpose 
really requires thermal units. and the most carefully con- 
sidered arguments, or elaborately presented test results, 
cannot possibly justify the acceptance of a high per- 
centage of non-combustible material if it can be shown 
that it is commercially and scientifically possible to 
reduce the ash content to reasonable proportions. This 
is more obvious than ever now that the additional plant 
and labour which the use of low-grade fuel involves is 
so much more costlv to provide, and it is high time that 
the consumers realised this and brought suitable pres- 
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sure to bear upon those responsible for the present state 
of affairs. | " E 
There is a grave danger that in pushing for increased 
output from the collieries the question of quality will 
be overlooked, and in this connection the Press and 
the public will be well advised to reserve some of their 
criticism for those who control the mining industry 
instead of concentrating it all upon the operatives. 


r ——— — — — 


SYNTHETIC INSULATING MATERIALS. 
ARTIFICIAL SILK, 


By R. W. KENNEDY. 


THE recent Government contract schedule for internal 
telephone wire, which specified that * cellulose silk" (not 


nitro or wood silk) might replace real silk as an insu- - 


lating material, serves to direct attention to recent, develop- 
ments in the artificial silk industry, which should be of the 
utmost importance to the electrical world. 

The ** cellulose silk " industry in this country has grown 
out of our aerial needs during the war. One of the early 
“ dopes,” or covering varnishes, applied to tauten and 
protect the fabric on aeroplane wings, consisted practically 
of a solution of celluloid (nitro-cellulose) in acetone. A 
film of this material when applied to fabric and allowed to 
dry, has the property of contracting and thus tautening the 
fabric drum-tight on the aeroplane wing or fuselage. 

As is well known, however, ordinary nitro celluloid (made 
by the action of nitric acid on some convenient form of 
cellulose, such as cotton wool) is highly inflammable; and 
the introduction of a non-inflammable celluloid made from 
acetyl] cellulose, or cellulose acetate, provided a non-inflam- 
mable dope film, which wes exclusively used on our fighting 
machines during the Jater years of the war, 

Since, however, this non-inflammable celluloid also 
possesses important electrical properties, and since recent 


research has proved that the material is capable of pro- 


viding an excellent quality of artificial silk, its prospective 
utility under peace conditions would appear to be even 
greater than its undoubted importance in connection with 
the war. | 

With regard to the use of cellulose-acetate artificial 
silk for insulating purposes, a number of interesting testa 
have been carried out at the National Physical Laboratory, 
Teddington, on behalf of the British Cellulose and 
Chemical Manufacturing Co., of Spondon, Derby. Two 
samples of No. 18 8.W.G. copper wire were supplied, 
one being covered with spun cellulose-acetate, and the other 
with ordinary silk insulation. 


The thickness of the spun cellulose-acetate covering was - 


found to be 0:2 mm., and that of the silk 0:06 mm. ‘Three 
coils, A, B and o, each with from 40 to 50 turns, were 
made up on brass tubing 1 in. in diameter :— | 
- A, with covered silk wire; B, with spun cellulose-acetate 
covered wire ; and c was a coil similar to B, but dipped ina 
golution of cellulose-acetate in acetone and chloroform. 

The insulation resistance between the wire and the brags 
tube was measured with a pressure of 250 volts, and the 
results are given below in ohms or megohms per turn :— 


Temp. M Humidity. Insulation resistance per turn. 
C> Per cent. n B. j 
20 0 (from 35,000,000 170,000,000 300,000,000 
desiccator) megohms megohms megohms 
20 40 180,000 2.500.000 10,000. 000 
megohms megohms megohms 
20 100 . 60,000 4100,0C0 74 
(saturated) ohms ohms megohms 


The coils A, B, and c were then tested for insulation 
resistance under various conditions of temperature and also 
after immersion in water. The insulation resistance 
hetween the wire and the brass tube was measured with a 
pressure of 250 volts, and the resulte are given below in 


megobin3 per turn :— 
Insulation resistance per turn. 
B 


Temperntare. 4 . 7 
30° C. 950 000 24,000,000 46,000,000 
50 C. e.. 11,000,000 67,000,000 320,000,000 


These observations were in each case taken after the coils 
had been exposed to the specified temperature for about 24 
hours. | | 

The coila were then immersed in water for an hour, and 
the insulation resistance measured: (1) Immediately after 
being taken out of the water; aud (2) after drying at 
ordinary air temperature for $8 hours. The following 
resulta were obtained :— ; 

Insulation resistante per turn. 
A. B. C. 
(1) Immediately after immersion 0 0 U 
(2) 48 hours after immersion ... 450,000 13,000,000 14, 000, OC0 


These figures speak for themselves and, at least, warrant 
the careful attention of electrical engineers who happen to 
be concerned with the use of silk as an insulating material. 

The story does not, however, end here, since the cellulose- 
acetate “dopes,” or varnishes already referred to, have 
important and useful electrical properties. Non-inflammable 
celluloid dissolved in suitable volatile solvents provides 
either thin or thick insulating varnishes for a wide variety 
of electrical purposes. Applied as insulating varnishes to 
armature and field coils, transformers, &c., the material is 
claimed to withstand heat, oils, gases, and acid vapours. 
The melting point of these varnishes is in the neighbourhood 
of 194° C., but at about 180° C. the material becomes 
plastic; although it suffers no other change. 

Quite an interesting development of the insulating- 

varnish side of this material is to be found in the prepara- 
tion of a paper insulating tape. For this purpose a coil of 
paper tape is mounted inside a tin box which is filled with - 
cellulose acetate “dope,” or insulating varnish, and, as 
required, strips of the paper tape may be pulled from the 
box, from whence it issues completely impregnated and 
covered with varnish ready for use. Such thin paper insulating 
materials have been found to break down under the follow- 
ing pressures : one layer, 250 volts ; two layers, 660 volte ; 
three layers, 2,700 volta. 
: Mention may finally be made of the value of non- 
inflammable celluloid for accumulator cases and as a general 
insulating material. Such sheets poesess all the good 
qualities of ordinary celluloid, but, supremely important 
point, they are fire-resisting and non-inflammable eveu 
if strongly ignited in a hot flame.  Non-inflammable 
celluloid sheets have a tensile strength of 286 kg. applied 
to a strip 2 cm. wide, the elongation being 55 per cent. 
Plates of the following thicknesses have broken down under 
the stated voltages :—0'2 mm., 18,200 volts; 0°25 mm., 
15,800 volts; 0°35 mm., 22,000 volts; 0:45 mm., 25,000 
volta : 1°0 mm., 26,000 volte; 1°3 mm., 31,000 volts ; 
and 2 mm., 35,000 volts. 
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HOME LIGHTING ECONOMIES. 
By "VOLTMAN." 


IMPORTANT as the advantages are which the tungsten 
metal-filament lamp has conferred on electric lighting, it 
has at least one disadvantage, which one might reasonably 
add to that of high initial cost, compared with the old carbon- 
filament lamp—namely, that it is impossible to obtain 
small units of light on the regular supply voltages of 200- 
250 volts p.c. The householder having an alternating 
supply is much better off, as he can at least use a small 
transformer for low-voltage lamps of 8, 5, and 8 C.P., and 
thus obtain these desired small units of light. The writer, 
whose house supply voltage is 230, once noted from a lamp 
maker’s list that he could obtain au 11-C. P. lamp taking 
15 watte. Buying one, as an experiment, by the time he 
got the lamp home, a distance of 10 miles, the exceedingly 
fragile filament had broken in three places, and bang had 
gone 3s. hd. As some lighting economies had perforce to 
be effected, it became necessary to think out what could be 
done, as 20 or $0-watt lamps were too powerful and 
wasteful at a number of pointe. A look round sundry 
second-hand dealers’ shops brought to light a few carbon 
lamps of 220 volts, and 6 and 8 c.P. Reckoning the con- 
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sumption at 8 watts per candle,* they were comparable 
with the lowest powered unit in tungsten lamps, but the 
real point in the economy of using them was that they only 
cost 6d. each, as compared with $s. 9d. or 4s. for new 
tungsten lamps. The lamps of 20 and 30 watts which 
they replaced, were put in reserve for renewals. 

Still on the search for further economies combined with 
efficiency, a simple plan was evolved to light a few 
inaccessible places and dark recesses where there is usually 
a risky tendency to use a taper or match. It is a plan that 
works well, and would seem capable of considerable appli- 
cation. A quite small and inexpensive 4- or 6-volt accumu- 
lator is connected in series with a convenient switch 
controlling two or three of the ordinary lights. A simple 
alteration to the switch always puts the accumulator on 
charge at a low rate whenever the lights are switched on. 
From the accumulator terminals a few circuits were tapped 
off, a length of flexible, a miniature switch, a lampholder, 
and a 4-c.P., 4-watt lamp being rigged up for each 
individual light, thus providing a useful and safe inter- 
mittent light jast in those places where lights are never 
installed. The back k. M. F. of the accumulator does not 
appreciably diminish the main light on 230 volts. 

Another point in lamp economy is that of utilising the 
self-repairing property of the tungsten filament. Never 
discard a burnt-out lamp without seeing if it will weld up 
by giving it a smart tap with the current on. The writer 
has had as many as four self-repairs on a 20-watt lamp before 
it was finally **dead," the extra life being estimated at 
300 hours. These over-run lamps make a very fair sub- 
stitute for ** half-watta," and can replace two normal lamps 
during their short but merry existence. | 


THE TRADE SITUATION IN WESTERN 
. BUROPE. | 


[SPECIALLY CONTRIBUTED. ] 


THE effects produced in the shipping and dyestuffs 
industries by the payments already made, and to be made, 
by Germany in respect of her liabilities under the indemnity 
provisions of the Treaty of Versailles, are worthy of review. 
These effects, together with the allied considerations of the 
bearing on the situation of the rate of exchange between 
different European countries, and of the interchange of raw 
materials and of manufactured products between those 
countries, make it worth while to investigate the matter 
with a view to arriving, if possible, at a reasonably clear 
idea of what is required, what is taking place, and why 
what is (or was) required is not happening, so far as that is 
the case. AN 

Wealth is goods, and money, even gold money, is merely 
a token. It cannot be eaten, or worn, or used to build 
houses, or to effect transport. Yet some of the talk during 
the war about making Germany pay, seemed to indicate the 
point of view that Germany would be called upon to send out 
2,000 traius, each of 50 trucks, and each truck containing 
10 tons of gold, the total coming to between 10 and 15 
thousand millions of pounds sterling. This sum was to be 
divided among the belligerents responsible for Germany's 
overthrow, and an era of enormous business activity was to 
follow, the money being used to pay for British-built ships 
to replace those sunk during the war; to buy British coal 
for export to France and other countries needing it ; and in 
general to pay for any raw or manufactured material 
required by any country (except Germany), and produced 
by any other country (except Germany). 

Set down thus, the supposed view-point is manifestly 
absurd, and no one will be found to admit that he ever held 
it. Some will say that Germany was to surrender her 
Stocks of raw material, others that Germany was to hand 
over manufactured articles which she was pecaliarly 
qualified to produce. Of the first class, potash deposits and 


* We should say 5 watts per candle. at normal voltage. But 
cheap carbon lamps might be over-run at a high efficiency with a 
short life, —Eps. ELEC. REV. 


coal were frequently mentioned. As regards the second, we 


prefer not to enter upon a controversy a8 to whether Britain 
or Germany is the better equipped or better able to produce 
various classes (or any class) of manufactured products. 
ee about pianos and toys are sufficiently divided to be 
typical. 

The policy of “keel for keel and ton for ton” has 
resulted in the dumping of two million tons of shipping 
suddenly upon the British market, and under the Treaty 
the Germans are liable for 200,000 tons of new shipping 
yearly for a number of years to come. This cannot fail to 
bring about a slump in shipbuilding, and to increase un- 
employment in that industry. Yet from the point of view 
of the owners and users of ships, it seems fair that their 
losses should be replaced, and that the home shipbuilding 
programme should consist of extensions to the pre-war 
tonnage. l Lt 

Turning now to dyestuffs, we find that the Treaty pro- 
vides for the immediate acquisition by the Reparations 
Commission of anything up to 30 per cent. of the total 
stock of all dyestuffs and chemicals held by Germany at the 
date of the Treaty’s coming into force, and up to 25 per 
cent. of her total production for the next four years, or until 
the end of 1924. "The dyestuffs industry, however, being 
one in which the Government is considerably interested, 
and, indeed, involved, has secured the passage of a Bill 
throngh Parliament which will safeguard the interests of 
that industry by a system of licensing, for the express 
purpose of restricting the importation of dyestuffs into this 
country; and not all the efforts of Lancashire and the 
other textile districts succeeded in obtaining any mitiga- 
tion of the provisions of the measure. Yet, in spite of this, 
we know that the proposed production programme in 
respect of dyestuffs has been considerably. curtailed, and 
that the installation of the plant required to put that pro- 
gramme into effect has been postponed. It would be 
interesting to be informed whether this curtailment is due to 
the influx of German dyes which we are to receive, or to an 
apprehension that the slump in trade of which everyone is 
talking is to be severe and prolonged. — 

We are faced with the % that as Germany cannot pay 
in gold (and nobody wants paper marks), she must pay in 
goods, and that the importation of any kind of goods, raw 
or finished, for use, or even for re-export, renders unneces- 
sary the production of a like amount of goods of that kind 
in the country into which those goods are imported. One 
gathers that the British Government is inclined to support 
this view, but that the French: Government regards it with 
less favour. Nevertheless, an investigation of what is going 
on creates a strong impression that, in spite of the attitudes 
of the respective Governments, individual: French firms are 
trading with Germany, but that, certain notable exceptions 
notwithstanding, individual British firms are not doing so. 

For our own part, we do not believe that the slump in 
trade will be either as severe or as prolonged as seems to be 
commonly supposed. The present state of the international 
exchange acts as an effective bar to the export of British 
goods to many European countries. In France, with the 
franc at nearly 60 to the £, British prices frequently appear 
so fantastically high that, in spite of the congested state of 
the order-books of many French factories, i& is not a com- 
mercial proposition for the Frenchman to buy from Great 
Britain. The same is largely true of Belgium, with the 
Belgian franc at 56 to the £, and Belgian customers 
have recently made considerable purchases of machinery at 
attractive prices and on good deliveries from Scandinavian 
manufacturers. In Holland, that favoured corner of Europe 
into which all the wealth appears to have been swept up, 


the gulden stands at 11, instead of the normal 12 to the £, . 


but the slight reduction apparently brought about in the 
prise counts for nothing with the mark at 260 to the E; 
and even the pro-British sympathies professed by the Dutch 
are not proof against German machinery prices at between 
one-third and one-half of the corresponding British prices. 
Holland is also in a position to buy from Belgium, and the 
Belgians are working very hard to restore their former status. 
The sentiment ignorantly expressed against America by some 
Englishmen, that she has done too well oat of the war, can 
be heard in Belgium as well as in France with reference to 
England, but this feeling will disappear, at any rate in 
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Belgium, as the franc rises in value. The import of iron 
and steel into this country from Belgium during the month 
of November, 1920, was four times what it was in the 
corresponding month of 1913. German coal is boosting 
French and particularly Belgian industry, while its s‘arcity 
delays the restoration of German industry. 

The conclusion indicated by these facts appears to be 
*hat, until the restoration of something like normality in 
the European international financial situation, it is to 


British trade, at home and within the Empire, that British 
manufacturers, particularly of electrical goods, must look 
for their opportunities of output. At some future time we 
shall be able to fulfil the needs of Europe on as vast a scale 
as, or even vaster than, ever before; but now, if we have 
the courage, and go the right way about it, we are offered 
an unparalleled opportunity of building up such a trade con- 
nection within the world-wide British Empire as will defy 
all subsequent external efforts to undermine it. 


NEW DISTRICT RAILWAY ROLLING STOCK. 


THERE can be no doubt that everything that can possibly 
be done to cope with the tremendous problems presented by 
the congested state of the London traffic, is being done by 
the Underground Electric Railways Company. 

A week or two ago we described a new type of car intro- 
duced on the Piccadilly Railway, and now we are able to 
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give particulars of what may well be described as the 
dernier cri in electric railway rolling stock. 

This, the first of an order consisting of 100 cars, was 
delivered last week, and on December 23rd representatives 
of the Press were given an opportunity of viewing the train 
and experiencing its running. 
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Fies 2 & 3.— INTERIOR OF CAR. 
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The car is slightly larger than the old type, being almost 
50 ft. overall, while the extra width of the car—a foot— 
makes a wonderful amount of difference to the appearance 
of the interior and carrying capacity. Fig. 1 illustrates 
the exterior of the car. The most noticeable feature 
is undoubtedly the arrangement of the doors. As will 
be seen from fig. 1, there are three seta of sliding double 
doors on each side, each affording entry to two persons at 
atime. By this means a great deal of time will be saved 
at stations, leading to a general speeding-up of the service, and 
no matter in what part of the car a passenger may be 
seated, he will always have a door immediately accessible. 

The diameter of the wheels is 6 in. more in this new 
type, making it 82 in. A new colour is used in the 
exterior finish ; this is a dark red—known as “engine 
a "—which greatly improves the appearance of the 

n. 

The arrangement of the doors naturally divides the 
carriage into four parte. The seats in the end compart- 
ments are arranged transverzely, and while designed to seat 
two persons, can seat three, owing to the absence of the 
usual arm-rest. In the two central divisions the seats are 
placed parallel to the length of the train. The seats are 
upholstered in a brown imitation leather, and in con- 
formity with the present accepted practice have a back- 
ward tilt and convex backs. The much used (and abused) 
straps have been eliminated, and vertical rails are provided 


for standing passengers at the sides, and also in the centre. 


Ventilation is effected by means of openings in the 
arched roof, the clerestory roof of the old cars having 
been dispensed with. 

The lighting is excellent, being provided by lamps with 


opa! reflectors. The roof is painted white, to give good 


reflection, while the lower part of the sides is brown, to 
harmonise with the upholstering of the seats. The floor 
is not of tbe usual wooden slab type, but is covered with 
Jinoleum, which will add to the cleanliness of the cars. 

Everything has been done to make the cars bright and 
attractive, and all the fittings are very artistic, although 
simple. The metal parts are of Florentine bronze, and 
nickel plating has been applied to several portions of the 
work, including the hand-grip part of the vertical rail 
supports. Figs. 2 and 8 are views of the interior of the car. 

The weight of each car is 26 tons, as compared with the 
21 tons of the earlier type, and the cost of each is £7,500. 
As the cars are delivered it is proposed to put eight-car 
trains into service during the * rush" hours, these trains 
being made up of two self-contained components of five and 
three cars respectively, to make it easy to them divide during 
the slack periods. | 

The motor coaches, which had not commenced to arrive 
at the time of our visit, are of higher power than their 
predecessors, and will be capable of a speed of 45 miles per 
hour for “non-stop” runs. Improved braking arrange- 
ments will secure more rapid and even stopping. 
. The Metropolitan Amalgamated Carriege, Finance, and 
Wagon Co., Ltd., of Birmingham, is building the cars, 
aud the electrical equipment is being manufactured by the 
British Thomson- Houston Co., Ltd., Rugby. 


- 


Victorian Indnstrial Expansion.—The development of 
the Morwell brown coalfields, in Gippsland (Victoria), and the 
establishment of extensive power houses there, in order to augment 
the present electricity sup- p ies in the metropolis, are already bearing 
fruit. The establishment of a number of important industrial 
enterprises between Morwell and the metropolis is mooted. The 
Victorian Railways Department, with a view to meeting possible 
expansion along the Morwell line, is duplicating a portion of 
the main line at a ccat of £250, 0C0.— Reuter's Trade Service 
(Melbourne), l 


Children in Industry. To- morrow (January lst) the 
Employment of Women, Young Persons, and Children Act, which 
was recently passed, comes into operation. Thenoeforth it will not 
be lawful to employ in an industrial occupation within the 
meaning of the Act any child under 14 who is not already so 
employed. The industrial undertakings covered by the Act include 
mining and quarrying, manufacturing and allied industries, 
the generation, transformation, and transmiasion of electricity, 
civil engineering work, including telegraphic, telephonic, and 
oer electrical undertakings, and the transport of passengers or 
goods. 


TELEPHONE CHARGES. 


THE SELECT COMMITTEE'S REPORT. 


THE Select Committee, appointed in June, 1920, by the House 
of Commons to examine the present charges made to the 
public for the use of the telephone service and to report on 
their revision, has issued its report in the form of a White 
Paper (No. 247) dated December 20th. The Postmaster- 
General's Departmental Committee, appointed in 1919 to 
consider what alterations in the existing telephone tariffs are 
expedient, with special reference to the necessity of placing the 
telephone service on a remunerative basis," issued its report 
(Cmd. 804) on June 30th last, which report formed the basis 


. of the present inquiry. The Select Committee's report out- 


lines the history of the telephone service from 1880; existing 
tariffs are then summarised, the finance of the system is con- 
sidered, and finally its conclusions and recommendations are 
recorded. 

The tariffs proposed in the above-mentioned Departmental 
Committee's report are considered to be justifiable and their 
adoption is recommended, but it is suggested that a rebate 
should be allowed to subscribers making 2,000 or more calls 
per year. The proposed tariffs are :— 

For an exclusive exchange line in London, annual installa- 
tion rental to be £8 10s.; in Birmingham, Glasgow, Liverpool, 
and Manchester, £8; and elsewhere, £7 10s., plus in each case 
a charge of 14d. for each local call. 

For trunk calls, in addition to local fees, each message of 
three minutes’ duration between 7 a.m. and 7 p.m., 14d. for a 
radius of from 5 to 7.5 miles, increasing by ljd., 3d., and ôd., 
according to the increase in the radius. 

It is estimated that if these tariffs are sanctioned and are in 


full operation by April Ist, 1921, the financial effect will be :— 


Financial year. eee: s ad Balance. 
1921-22 15,200,000 16,000,000 +800,000 
1922-23 16,700,000 .. 17,300,000 ＋ 600,000 
1923-24 18,400,000 ... 18,600,000 + 200,000 
1924-25 20,900,000 19,700,000 — 500,000 


The recent fall in price of certain materials only represents a 
very small set off to the increase in wages, and the balance of 
£800,000 for the first year has been absorbed. Taken as a 
whole the service prior to the war showed a fair margin of 
profit, while the rates then existing would have been sufficient 
if conditions had remained unchanged and the system had 
developed on normal lines. Although efficiency was not 
strictly relevant to its terms of reference, the Committee con- 
siders that in many instances there is undoubted ground for 
complaint. Concerning the charge that Government owner- 
ship of itself produces fatal inertia, it is pointed out that owing 
to the war the Department has scarcely had a fair chance. 
Development depends on the small user, who should be can- 
vassed, and additional revenue should be looked for from 
judicious development rather than from heavy increases in 
charges which may hamper development. An increase in the 
number of the little-known honorary Telephone Advisory Com- 
mittees is suggested to whom subscribers should make their 
complaints and not to the Post Office; the committees would 
thus become a real link between the Department and the 
subscriber. Another recommendation is a considerable exten- 
sion of the Research Department. ‘* Inventive genius should 
be more liberally encouraged, both inside and outside the 
staff.” 

The discontinuance of both the flat rate and the measured- 
service rate is recommended. The message rate is the only 
equitable system of payment for service rendered. The change 
from the flat rate to the message rate is estimated to bring in 
an additional £1,200,000 per annum. It is hoped that the 
adoption of automatic exchanges will lead to fewer complaints 
with regard to charges for calls not used; such exchanges are 
already in operation in 13 towns in this country. The Post 
Office is conducting experiments with a view to devising an 
instrument which will check all subscribers’ calls at their end, 
and the Committee considers it important that a subscriber's 
check should be introduced at the earliest possible date. Pre- 
sent charges for removals should not be increased, 

The Committee concurs in the suggestion of the Post Office 
that the Postmaster-General should be able to refuse service to 
any subscriber on whose line the number of '' engaged calls 
exceeds 25-per cent, of the effective incoming calls, if he refuses 
to rent an additional cireuit. The annual cost of handling 
such calls is stated to be £1.000,000. The surcharge of £4 on 
new installations should be abolished. Finally, the Committee 
recommends that should the accounts in any year show a sub- 
stantial surplus a proportion of such surplus should be returned 
to subscribers bv way of reduction in installation rentals; and 
that the question of charges should be reconsidered within the 
next five years by a Parliamentary Committee. Parliament 
has not approved of the above recommendations. Subscribers 
will receive a notice determining their present agreement for 
telephone facilities on March 31st next, and will be required to 
sign a new agreement. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


A Magneto Flash Lamp. 


The usual dry battery or accumulator type of pocket lamp 
is subject to the necessity of renewal, which militates 
against its wider employment. A small and compact device 
has been produced by the GENERAL ELECTRIC Co., LTD., 67, 
Queen Victoria Street, E.C.4, which eliminates the battery 
by substituting a small magneto, completely enclosed in a 
handsome nickel-finished case, and operated through a train 
of strong gear wheels by a conveniently shaped lever pivoted 
to the case. As will be seen from the illustration (fig. 1), 
when not in use the handle is secured to the side of the 
case by a small retaining catch. A “ bull's-eye ” lens is fitted 


TUO. I. 
MAGNETO FLASH LAMP. 


TE HANDILITE ” 


e- 


-—— — a es ee 


by tightening up knurled clamp nuts of ample size, enabling 
the fire to be employed for heating small quantities of liquid. 
The effect of the reflection of the spirally wound heating 
element in the polished copper bowl is very striking, giving 
a big red glow. The consumption of the fire is only 4 unit 
per hour (500-watt loading). The whole of the metal parts 
forming the heater are pressed, and.mass production is thereby 
facilitated. 
A 1-KW. Lighting Set. 


The Ballot " 1-Kw. electrie lighting set made by HICK- 
Dirse Ou. ENGINES, Lr, 70, Queen Street, E.C. 4, is a very 


compact plant measuring only 30 in. (length) by 18 in. (width) 


— — Eo M — 


C, Carburetter; D, Dynamo; H, Lubricating Oil Tank; L, Pulley; M, Governor; N, Magneto; 
P, Switehboard ; R, Water and Petrol Tank; V, Water Cooler. 


Fic. 3.—TuHe ‘‘ BALLOT ” 1-kw. LIGHTING SET. 


to give a concentrated beam, but this can be removed if a 
wider beam is required. The device has been named the 


'" Handilite.”’ 
The“ Sunglo ” Electric Fire. 


Among the latest tvpes of electric fires brought out by 
ELEcTRIC Fires, LTD., King Street, Norwich, is the '' Sunglo ” 


d 
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Fia. 9.—Tug “ SUNGLO ” ELECTRIC FIRE. 


(fig. 2). This is a most effective bowl fire of artistic design 
and high finish, which gives a reflected beam "' of heat. The 
copper bowl is swivelled, and can be locked in any position 


by 26 in. (height) overall. The set (fig. 3) consists of a single- 
cylinder, four-stroke vertical petrol engine driving a totally- 
enclosed 50-75-volt, D.c. dynamo through a flexible coupling. 
The engine ignition is by means of an H.T. magneto, driven 
by gearing. A highly sensitive governor assures smooth run- 
ning and low fuel consumption. The cooling of the cylinder 
is effected in a new and ingenious way by means of the fiy- 
wheel, which acts both as a water reservoir, water pump, and 
cooler. A circular trough is attached to the flywheel, and is 
fitted with .radiator fins on its exterior. The céntrifugal 
action. causes the water in the trough to rise.up a vertical pipe 
leading to the cylinder jacket. After passing through the 
jacket it runs back to the flywheel trough to be cooled. The 
switchboard, made of white marble, carries an ammeter, a 
voltmeter, a circuit breaker, and starting rheostat. A battery 
of 28/30 cells with a capacity of 75 ampere-hours, is supplied. 
The set is automatically started by a small switch, and this 
sume switch is arranged to cut out the battery and to stop 
the engine when the former is fully charged, or, in the case 
of engine failure, to perform the first operation. The makers 
state that Messrs. Pathé Fréres, the eminent kinematograph 
firm, have adopted this set as a standard in all their kinemas 
all over the world. 


CORRECTION.—With reference to the description of the turbo 
pump control switch appearing on p. 831 of our issue of 
December Ath, Messrs. Norrington & Landon, Ltd., the 
makers, wish us to state that in the phrase if the water is 
there and the current valve is right," the word valve 
should read“ value.” 


Overseas Trade, —Mr. Kellaway, Minister in Charge of 
the Overseas Trade Department, has appointed a Committee, 


consisting of officers of the Department, for the discussion of 


questions concerning tbe Department generally and of specific 
matters of importance. The Committee will meet fortnightly. — 
Board of Trade Journal. 
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THE HEATING OF BURIED CABLES. B 


(Abstract of Report discussed before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


THE report is a preliminary one on the work already com- 
pleted and of that contemplated in connection with the in- 
vestigation which was undertaken to provide definite figures 
of current-carrying capacity for cables laid underground in the 
conditions prevailing in practice in this country. As a first 
step, a summary of all the hitherto published work was pub- 
lished in the Journal of the I.E.E., 1914, Vol. 52, p. 779. The 
investigation has been carried on under two Committees of 
the I.E.E., namely, the original Buried Cables Sub-Committee 
and the North-East Coast Sub-Committee on three-core cables, 
and pode places: P NOE of ox two sub-committees has 
now been transferre e British Electrical and Allied In- 
dustries Research Association. 


e 
SEOTION I. 
Report by Mr. S. W. Melsom and Miss V. Cockburn on Work 


at the National Physical Laboratory on Paper-Insulated Cables 
Laid Under Various Conditions. 


The method used to determine the temperature rise was to 
use the cable core as a resistance thermometer, the change in 
total resistance as measured by a Kelvin double bridge giving 
the average temperature rise of the hottest part of the cable. 
A similar method was used to determine the temperature rise 
of the lead sheath. Some 47 samples of copper were tested 
for temperature coefficient, the resultant values varying from 
0.00377 to 0.00407 for 1 deg. C., a maximum variation between 
any two samples of 8 per cent. For the purpose of the tests, 
the average figure for the whole of the samples of 0.00890 at 
20° C. was used. In addition, some 230 samples of copper 
were tested for resistivity, the extreme values being 0.1513 
ohm per metre-gramme (101.2 per cent. conductivity), and 
0.1588 ohm per metre-gramme (96.5 per cent. conductivity). 
In these cases, however, the results for each cable were cor- 
rected for any variation of resistance. The value of tempera- 
ture coefficient obtained by Dr. Marchant (see Section III) is 
0.00409 at 10? O. (0.00898 at 20 O.). | i 

For the determination of the temperature coefficient of the 
lead ‘sheath, 21 samples taken from different cables were 


7 
Total cross Section u outer diameter 


Fio. I.- Tum TAKEN TO ATTAIN MAX. 
Temp, BISE IN Am. 


tested, the average temperature coefficient at 20° C. being 
0.00385 for 1 deg. O. The highest value obtained was 0.00404 
and the lowest 0.00973. The resistivity of the samples of lead 
was determined, the average value being 2.443 ohms per metre- 
gramme, equal to a relative masa conductivity of 6.2 per cent. 
The extreme difference between any two samples was 6.9 per 
cent., while in most cases the samples taken from the same 
cable agreed to within 1 per cent. From the point of view 
of consistency, both of resistivity and temperature coefficient, 
the lead sheath is nearly, if not quite, as consistent as the 
copper core; moreover, observations taken on the complete 
length as laid show that the resistance remains constant over 
long periods. In view of this, the method of determining the 
temperature of the lead sheath will be of considerable use in 
practice to ascertain the approximate temperature of a cable 
already laid, and especially where it is impracticable to use the 
cores. ( " ! 

In order to provide an accurate comparison of the cables 
under similar conditions and to investigate the effect of bury- 
ing them in the ground under various conditions of laying, 
preliminary tests were made on all the cables in air. 

0.1 sq. in. low-pressure single cable attains to its maxi- 
mum temperature in from 2 to 3 hours, while a 0.15 sq. in., 
three-core, E.H.P. cable requires about 8 hours, fig. 1; these 
values will depend both on the size of the conductors and on 
the thickness of the dielectric. Heating curves illustrate the 
overall differences that may be obtained with cables of nomin- 
ally the same type and size, the differences being due to a 
number of factors. Tests were made both with a.c. at 50 
cycles per second and with D.C., and there was no appreciable 
difference between the two sets of results. 

The extent of the difference in the heating due to the pre- 


Fic. 2.—COMPARISON BETWEEN 0.1 8Q. N. 
OCONCENTRIO CABLES, CARRYING 200 AMP., 
LAID IN DIFFERENT WAYS. 


sence of armouring on a 10,000-volt three-core wire-armoured 
cable in air A „ The ae remarks refer to armour- 
ing only, and no e difference between a bright lead fini 

and the dull black of an armoured cable. righ "en 

It would appear that the actual colour of the surface makes 
little difference, but that a bright surface produces a marked 
change. While there is an appreciable difference between the 
heating with bright lead and dull black covering respectively, 
there is no marked difference between white and black. 

. Turning to the tests on buried cables, a complete investiga- 
tion was made of the thermal conditions along the duct. the 
results show that little reliance can be placed on any measure- 
ments made by means of a thermometer pushed into a duct; 
thermo-junctions proved unsatisfactory, so a cable with a 
number of potential leads fixed along its length was used. 
Ideal tests in air showed that the rise of temperature of the 
various sections of the cable was quite uniform. When, how- 
ever, the cable was drawn into the duct the temperature along 
the length of the duct was not quite uniform, but rose slightly 
at each end, which was not due to heating at the ends. 

The temperature conditions from one hole to another of the 
duct apparently did not vary appreciably. The heating curves 
of a 0.1 sq.-in. cable in an upper and in a lower hele in the 
duct are very nearly alike. The end effect in armoured cables 
and in those laid solid in bitumen is a serious factor in con- 
nection with the rating of cables under actual working condi- 


TABLE I. . 
Current 958 es 0e 5 350 amp. 450 amp. 
Cable temp. -rise in ground ... i 33 C. 59° C. 
Temp.-rise of last 10 ft. (5 ft. in m 
soil, 5 ft. in hut) Nees .. 415 C. 84? C. 


tions where the end of the cable is brought into a junction 
box or to the back of a switchboard. 'The extent of the differ- 
ence may be judged from Table I, showing results obtained 
with a 0.9 sq. in. concentric armoured cable laid direct in the 
ground. The difficulty could be met in practice by joining the 


cable in the ground with a tail of larger section. 
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Fic. 9.— TEMPERATURE-RISE OF 
SINGLE L.T, OABLPS, i 


The effect of natural ventilation on the heating of the cables 
in the duct was also investigated. For this purpose cables 
were run with the duct holes closed up, as well as under the 
normal conditions when they would be open. No difference 
could be detected in the temperature rise obtained in the two 
cases. T 

TABLE II. 


I,-Current required to produce a given temp. rise when 


tested in air. | f 
I,= Current required to produce the same temp. rise when 


buried. A 


Cable. Method of laying. I. L. HI, 
0'1 Single Solid in bitumen 266 216 1°25 
0'2 Single Solid in bitumen 432 350 1'23 
0'1 Concentric Solid in bitumen 199 165 1°22 
0'2 Concentric Solid in bitumen 360 293 1°23 
0'1 Concentric Armoured, direct in ground 215 176 1°22 
0°2 Concentric Armoured, direct in ground 335 275 1°21 
0'1 Concentric Drawn into stoneware ducta 130 133 0°98 
0'2 Concentric Drawn into stoneware ducts 243 252 0°96 
0'5 Concentric Drawn into, stoneware ducts 370 378 0°97 
0'1 3-Core L.T. Drawn into stoneware ducts 157 162 0°97 


0'1 3-Core H.T. Drawn into stoneware ducts 162 170 095 


The effect of the different conditions of laying is best shown 
by a comparison of the results obtained with the same cables 
when laid in air, Table IT, for different: sizes of cables. The 
values of 1,/I, are remarkably constant for different sizes of 
cables, but nearly all of them apply to low-pressure cables. 
It is probable that in the case of cables drawn into ducts, the 
value of the factor for H. p. cables would be nearly the same as 
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that for L.P. cables, but it is reasonable to assume that, com- 


paring the heating of a L.P. and a H. p. cable when laid in air 
and buried direct in the ground, while the L.P. cable would be 
hotter than the E. P. cable when tested in air, the factor I, / I. 
for the H.P. cable would be lower than that ‘obtained for the 
L.P. cable. This assumption is confirmed by some results ob- 
tained with a three-core 0.2 sq. in. split-conductor 20,000-volt 
cable, buried direct in the ground. The value of I,/I, obtained, 
however, is more nearly unity as compared with 1. 21, the 
figure found for a L.P. cable buried direct in the ground. Fur- 
ther tests are being made with H.P. cables laid direct in the 
ground, and until these are available the factors given for 
E laid direct in the ground should not be used for H. p. 
cables. 

A typical heating curve for concentric cables laid under 
different conditions is shown in fig. 3, which refers to 0.1 sq. 
in. cables. The actual results are given, together with those 
corrected to a common basis of thermal resistivity and nominal 
conductor resistance. When thus corrected, the final tempera- 
ture elevation of the armoured and solid laid cables is nearly 
identical. The time required to attain to that temperature is, 
however, different for the three cases. Assuming that after 
100 hours the cable has attained to its maximum temperature, 
Table III shows the comparative rates at which the tempera- 
ture of cables rises when laid under the three systems. 


TABLE III. 


Per cent. of maximum increase. 


The cables in the duct reach their maximum temperature 
sooner than either those laid solid or direct in the ground, 
although all of the cables reached to, or above, 90 per cent. of 
their maximum heating in 920 hours. Fig. 2 shows that the 
temperature of the armoured cable is apparently still rising, 
even after 110 hours, but after 60 hours the rise is so slight that 
variations in the soil temperature begin to affect the results. 
It is possible that the continued rise is really due to the drying 
out of the surrounding soil resulting in a change in its thermal 
5 but actually the changes are not more rapid than 

those of the soil temperature. Later results, in which closer 
attention has been paid to the changes in temperature of the 
soil, indicate that the temperature of a cable laid direct in the 
ground does not increase appreciably after 50 hours. 

Fig. 3 shows the values for single low-pressure cables. and 
the values for concentric cables are shown in fig. 

The three-core cables in fig. 5 show the most variable results. 
Results with low- and medium- pressure cables lie fairly 
smoothly on a curve. The E. H.. cables give results all appre- 
ciably higher if the factor for L. p. cables be used. Actually. 
however, the values will be below the German figures and 
lower than those shown in the curve O. 

Figs. 3 to 5 should only be considered to be preliminary, 
until the final results with the largest sized cables buried in 
the ground are available, and tests for dielectric losses are 
completed. 

The results obtained with the cables already laid, and par- 
ticularly those with the jute-insulated cable, suggested that 
the thermal resistivity of the insulating material might vary 
with different cables to a larger extent than had hitherto been 
supposed. This is also shown by the values obtained experi- 
mentally on a three-core cable tested in air, which show 
that the heating is very little greater than for a concentric 
cable, although 50 per cent. more watts are being put into 
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T our Fic. 4.—TEMPERATURE-RISE OF 


CONCENTRIC L.T. CABLES. 


it. The differences were due to the value of the thermal 
resistivity not being the same for both cables. 

An examination of the values of thermal resistivity obtained 
shows that the higher values were more often obtained with 
the L.T. cables. In the case of the six cables representing 
more modern E.H.T. three-core cable, the values were all low, 


j — 0 
Croas section: square inches 


the average being about 500. Thus, for this type of cable 
it appears propane that a value of 500 or so might be taken as 
the normal figure, as compared with the accepted German 
value of from 550 to 650. The current-carrying capacity of the 
cable is not affected by the thermal constants to the extent 
that at first sight might be expected. The thermal resistivity 
does not appear to be affected by temperature, within the 
limits of temperature attained in the cables. 

With regard to characteristics of the soil, results obtained 
in midsummer and midwinter have been compared, but there 
is no evidence of any difference. It is to be expected that 
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Fig. 6.—TEMPERATURE RISE OF SOIL AT DIFFERENT DEPTHS. 


seasonal changes, involving as they do a difference of initial 
temperature of about 10 deg. C., would have produced a 
change in the temperature rise, but it would seem that any 
such change is masked by possible variations due to rainfall, 
&c. Daily observations of the ‘temperature of the ground at 
oints near the cables are shown in fig. 6. For a short period 

uring August, 1919, at the end of a long spell of hot weather, 
the temperature at a depth of 2 ft. rose to 18 deg. O. Previous 
observers have shown that while there is a very large differ- 
ence of thermal resistivity between dry soil and that con- 
aimag o per cent. of water, there is no very large difference 
for a higher moisture content. A preliminary value already 
obtained for fine soil containing 15 per cent. of moisture was 


Regarding the actual amount of moisture present in the 
soil, the values obtained at Teddington at a depth of 2 ft. at 
different periods of the year vary from 9 to 15 per cent. In 
this case the soil is sandy with water only about 12 ft. from 
the surface. Prof. Marchant found about 10 per cent. in 
Liverpool, while Mr. Fawssett in Newcastle found that in 
winter weather the average moisture content was never far 


from 920 cent. 
ES (To be concluded.) 


DISCUSSION AT MANCHESTER 5 
At Manchester the report was discussed before the NonTH- 
WESTERN CENTRE of the INSTITUTION on December 7th. Mr. 
JuL'us FRTrRH occupied the chair. 

Mr. RATCLIFFE said that the report had been eagerly awaited 
for several years, and for that reason he was afraid it would 
be found rather disappointing; at the 
same time it was very reassuring. As 
far as he could judge from the numerous 
curves and figures given all the cables 
with which he had any acquaintance at 
the moment were supremely safe. The 
report was simply packed with informa- 
tion, so much so that it was very diffi- 
cult to pick out for critical analysis 
exactly what they wanted, and he feared 
that it did not tell them exactly what 
they want to know. The statement of 
the work outstanding showed that al- 
though much had been done it was a 
comparatively small portion in compari- 
son with what remained to be done. 


Fic. 5.—3-core CABLES Burien Direct That being so. he suggested a rather 
IN THE GROUND. 


different method of procedure, namely, 

commence at the end and work 
backwards. Firat obtain samples of the various types 
of cables and test them to destruction; find out what 
they will stand," then it might be possible to indicate 
the conditions under which the danger limits were likely to be 
attained in practice. In some cases it might be found that 
there were other limitations, and that in practice the danger 


(PRELIMINARY.) 
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limits would never be attained. For example, in the case 
of L.T. cables economic considerations might come in long 
before the cable attained a dangerous temperature, the copper 
losses might become excessive. In the case of medium-pres- 


sure cables mechanical considerations would come in long 


before they reach the danger point, i.e., expansion and con- 
traction troubles in à very intense degree. In that case they 
need not worry very much about the temperature of those 
cables. The most important work at the moment was that 
on the E.H.T. cables; they should make a start with those for 
two reasons. One was the principle that the greater included 
the lesser; the other was because they were the cables that 
they knew least about. The information given in Mr. 
Fawssett's report was very valuable, because in order to obtain: 
room for cables they frequently had to drive headings at 10, 12, 
even 15 ft. depth; the streets were becoming 80 congested that 
there would be practically no room for cables in the future. 
They might have to go down somewhere to the level of the 
sewers. They were possessors of 33,000-volt cables. When 
they started on their specification some three years ago they 
found that there was not much information available, and 
there was the fearful bogey of dielectric losses. In fact the 
dielectric losses seemed to be the limiting factor with E.H.T. 
cables. After consultation with the principal cable makers 
and reference to all available sources of information, they 
arrived at a figure of 60 (deg. C., for the maximum tempera- 
ture of the conductor; that was a very safe figure, and they 
had a margin. The next thing was how were they going 
to share that total temperature. It was a very big thing to 
say exactly what the ground conditions were going to be 
throughout a 10-mile run. They assumed outside values—the 
most dangerous conditions which they could think of. They, 
therefore, took the maximum temperature figure at 60 deg. C. 
and roughly divided that between the inside and the outside 
of the cable, and gave the cable makers a 95 deg. C. tempera- 
ture gradient to do what thes liked with; they had not, in fact, 
quite touched it. From tests they judged that that had been a 
safe distribution of the temperature, and it only remained to 
be seen whether those temperatures seriously affect the dielec- 
tric losses. In order to obtain conditions which would be on 
a par with anything attained in practice they specified that 
the cable should be coiled on a drum, not a working drum, 
but a Skeleton iron drum, and that copper had to be coiled 
on the drum in not more than two layers, preferably one 
layer. That gave very serious conditions indeed, because they 
had the two coils of the cable round each other, and the only 
cooling medium was air, which was about the worst cooling 
medium. Then, in order to have a factor of safety, they put 


two times the working pressure on the cable so that they . 


had the full current and superimposed a pressure of 7,000 volts, 
which gave about double the normal dielectric loss. Under 
those conditions the cable was heated for ten hours, because 
as a rule after about nine hours the temperature conditions 
became fairly steady. That gave a figure for the approximate 
temperature rise. They corrected to some extent the seasonal 
variation by adopting a base temperature of 20 deg., and check- 
ing everything to that value by increasing or reducing the 
load according to whether the ambient temperature was 
greater or less than 20 deg. C. After that heat ruh with the 
dielectric loss and the copper loss, the cable was allowed to 
cool down .and was then heated up again with the copper 
loss only, and it was assumed that that gave a measure of 
the dielectric loss expressed as a percentage of the copper 
loss. In one manufacturer's works where those tests were 
carrled out they measured the dielectric losses, which were 
found to be in extraordinarily close agreement with the results 
arrived at thermally. 


Mr. C.“ J. BEAVER was also somewhat disappointed when 
he found that the reports were somewhat in the nature of 
progress reports without definite conclusions. Although he 
would not like it to go forth to the world that cable makers 
were entirely held up awaiting that information, he realised 
that it was the kind of work that would be of a rather 
ex-parte character if it were carried out by cable makers 
themselves. At the same time it would have been advan- 
tageous if the cable makers had been more strongly represented 
on the committee, from the point of view that it must be to 
the general disadvantage not to be abreast of all the progress 
which was made inside the cable works. There were differ- 
ences in the progress made at different cable works. The 
ultimate object of the present research was presumably the 
rating of all types and all sorts of conditions of laying and. 
perhaps, of installations generally. He thought it should go 
even further than that, because it had been carried out on 
a thoroughly scientific basis. With various investigators who 
had been engaged on work of that kind the tendency had 
been to do a certain amount of experimental work, and then 
endeavour to convert their results into phvsical constants 
which would enable them to applv them to all sorts of cables 
eand all sorts of conditions of laying, and the result had been 
not at all successful. When the work of the committee was 
completed it should afford so strong a basis of experimental 
evidence that it should be possible to construct formule 
which, although thev might be empirical, would be on 
such a sound basis that it would be possible to insert factors 
and values relating to the dimensions and physical con- 
stants. which would enable anvbody to arrive at a tempera- 
ture rise of any kind. One probable result whch he foresaw 
was that it would become more and more the regular thing 


for thermal tests, or tests bearing upon the thermal properties, 
to be embodied in the routine testing of a cable factory, and 
rightly so. The work which was outstanding was of much 
greater magnitude than the work which had been already 
done. With regard to the statement that it was '' essential 
that the Association should settle upon (a) the permissible 
temperature rise," the thing that mattered was not the tem- 
perature rise, but the maximum final temperature employed. 
Instead of thermal resistivity, he personally preferred 
to speak of conductivity. No reference was made any- 
where to rubber insulators; from the heat dissipation point 
of view, vulcanised rubber was a very favourable material. 
Its resistivity varied from about 515, or thereabouts, down to 
something in the neighbourhood of 325. As regarded varia- 
tions between the different lengths of cable operated upon, 
there was a fair amount of difference between the materials 
used, and the manufacture would vary to some extent. 
The manufacture and assembly of the component parts had 
a very powerful effect especially with material of a laminated 
character. The American practice referred to in the report 
was quite different to anything in this country. Their allow- 
ance for heating and dielectric loss on a 30,000-volt cable was 
excessive in comparison with the ordinary English practice. 
The amount of moisture in the soil is to be determined in 
three towns over long periods was not the best way to 
get the information desired. The thermal conductivity of 
the soil varied tremendously not only as between different 
types of soil, but also according to the moisture. River 
sand with 10 per cent. of moisture decreased the resistivity 
by about a fourth; the only real method to obtain information 
on tha$ subject was to test & wide variety of soils, and then 
it should be remembered that cables were laid through prob- 
ably a dozen types of soil. 

Mr. B, WELBOURNE, who has been associated with the com- 
mittee for the last two and a half years, explained that the 
work had been carried out under the most difficult conditions, 
partly under wartime conditions, and partly under post-war 
conditions, which were perhaps worse, and there had been 
difficulties in getting samples of cables with which to carry 
out the work. It was possibly due to his pertinacity, backed 
up by the president, Mr. Atkinson, that those discussions 
were taking place, with the view, as Mr. Wedmore told them, 
of asking for constructive criticism, and particularly in order 
that they might get the views of cable users and manufac- 
turers on the further points that required investigation in 
the country. It was a very preliminary report; possibly the 
final report would not be forthcoming for another two or 
three years. There were quite a number of users of cables 
who did not appreciate the fact that the armoured cable 
represented the best value for the money. The results obtained 
with the specimens of 17-22 were extremely uniform, and 
placed them in a class quite apart from the results which had 
been obtained in America and in Germany. With regard to 
the indiscriminate use of the words pressure and ten- 
sion," the former was the only possible one to use, and he 
hoped the word ''tension " would be abandoned. 

Mr. H. ALLcock drew attention to the value of the report 
to the Institution, it being the first fruits of the Research 
Association. Considering the various methods of dissipating 
the heat generated, the American journals had contained 
references to the circulation of air and even water for the 
purpose of dissipating that heat; perhaps the committee could 
give that idea some attention. 

The CHAIRMAN (Mr. J. Frith), with regard to the tests of 
dielectric losses, said he would have tried to get the same 
temperature rise by varying the current without the dielectric 
loss rather than have the same current and measure the 
different temperature rises. That seemed to him a more direct 
way of doing it than the neat use of D.C. and A.c. super- 
imposed for measuring resistance. 

Mr. S. W. MELsOM, in reply, did not agree that the cables 
should be tested to destruction. What they were really en- 
deavouring to ascertain was the temperature which the cable 
would stand for an indefinite period without deterioration. 
The final experiment would involve at least a couple of years. 
The method which Mr. Ratcliffe had used had been discussed 
in committee, and the N.P.L. intended to make use of it. 
Mr. Beaver's figures of the thermal resistivity with regard 
to moisture in the soil agreed very closely with their own; 
Dr. Kennelly gave the figure of 500, if one got, something like 
10 per cent. of moisture the difference in the different types 
of soil disappeared; 10 per cent. moisture meant 120, and 
15 per cent. moisture meant 180. "There was such a huge 
difference due to the moisture that it did appear that different 
types of soil must fall together at the same time. In view of 
what Mr. Beaver had said about the thermal resistivity 
bitumen they would check their figure thoroughly; he hoped 
that Mr. Beaver's correction—300 instead of 500—was 
correct, because it would explain results which at present 
they could not explain. The problem of the thermal charac- 
teristics of tiles, &c., was a matter of the nature of the surface, 
whether it was wet or otherwise, rather than of the actual 
colour. Mr. Beaver's suggestion that different types of paper 
might «ive different results would have to be checked experi- 
mentally. The obstacles before them in carrying out that 
work have been overcome. 

Mr. H. Fawsserr, referring to cables at 10 or 12 ft. in depth, 
remarked that they had a few results of temperature rise at 
that depth, but there seemed to be very little increase over 
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the 4 ft. With regard to moisture, tests had been made of 
almost every conceivable kind of soil met with by cable 
engineers in laying cables all over the North-East Coast, 
ranging frum fairly dry sand to wet chemical refuse, clays 
of all sorts, gravel, ordinary yarden soil, everything they 
could think of, at every time of the year, and under every 
condition of rainfall, after a very dry time following a spell 
of north-east winds, and after several days’ heavy rain, and 
at depths varying from 2 in. to nearly 4 ft. The figures 
varied from 8 to 40 per cent. on the North-East Coast; the 
average on the whole set of samples was something like 20 
ner cent. Mr. Black at Glasgow had made another series of 
tests, and, rather contrary to expectations, his figures averaged 
slightly higher than the Newcastle figures. 

Prof. E. W. MancBHANT, referring to the statement that 
there had been no attempt to obtain any relation between 
temperature rise between the core and the sheath, and between 
the sheath and the earth, said they had made some attempt 
to do that, and they had got a figure for the resistivity of the 
cable which was somewhere near the figure assumed by Mr. 
Ratcliffe, who agreed. With a given material the loss of heat 
on the cable depended upon the ratio of one diameter to the 
other, and not upon the thickness. 

Mr. E. B. WEDMORE welcomed heartily the suggestion from 
Mr. Beaver that they should obtain further co-operation from 
the cable makers, who had already supported them most 
liberally in various ways, and expressed appreciation of the 
support they had received from the Department of Scientific 
and Industrial Research. 


LEGAL. 


CHARGES ÁGAINST GERMAN ELECTRICAL. MANUFACTURER. 

AT Bow Street Police Court, on December 93rd, before Mr. 
Chester Jones, Samuel Michael Stroock, or Struck, manufac- 
turer of electrical goods, again appeared on a provisional 
extradition warrant charging him with obtaining money and 
goods by false pretences within the jurisdiction of the German 
Government. At previous hearings counsel for the defence 
had protested that the arrest of the defendant was irregular, 
on the ground that he was a citizen of the United States, 
-which country was stil technically at war with Germany. 
‘Further charges were now preferred against him of having, 
while an alien enemy, come into this country without the 
permission of the Home Secretary, and of having made false 
statements to the immigration officer at Dover and the aliens 
registration officer in London. Mr. MusKETT, who represented 
the police, said that it had now been ascertained that the 
defendant was a German, born in Berlin. The American pass- 
port found upon him must have been obtained by false repre- 
sentation. He understood that the defendant was prepared 
to plead ‘‘ Guilty to one of the new charges, and if that 
were so, the police would merely ask for a recommendation 
for his deportation. The magistrate remarked that the period 
allowed by the Treaty for the production of the whole of_the 
depositions in the extradition case would expire next week. 
With regard to the new charges, he would be prepared at the 
next hearing to recommend the defendant for deportation.— 
The Times. 


* 


THE ELECTRICITY (SUPPLY) (No. 2) BILL. 


Tug Bill“ which is to come before Parliament early in the 


new session was briefly summarised in our last issue. The 


following are the principal provisions :— 

1. A joint electricity authority may with the consent of the 
Electricity Commissioners borrow money in accordance with 
regulations to be made by the Ministry of Transport, for the 
purchase of generating stations and main transmission lines 
or of undertakings or parts of undertakings under the Act 
of 1919, for any other purpose authorised by that Act, and 
for use as working capital; such money, and the interest 
thereon, to be charged on the undertaking and the revenues 
of the authority. | 

2. Sinking fund payments in respect of new works may be 
suspended for not more than five years from the expenditure 
on such works. 

3. The Commissioners may authorise an authority to issue 
Stock for the above-named purposes. 

4. Authorised undertakers, consumers, and local authorities 
concerned may lend money. subscribe for securities, and 
otherwise give financial assistance to the authority; any com- 
pany or association may do likewise, notwithstanding any 
regulation under which it is constituted. 

5. Provision is made for the apportionment of the expenses 
of the Electricity Commissioners amongst the joint electricity 
authorities and undertakers, in accordance with their output 
of energy. 

6. Payment to & local authority may be made by any 
method approved by the Commissioners. 

7. An authority may use any main transmission line by 
agreement with the owners. 

The Commissioners shall have power to order the transfer 
of an undertaking in whole or part to the authority, or to 
empower the authority to supply electricity, in any area 
where the authorised undertakers are unable or unwilling to 
give reasonable facilities for the supply of electricity, including 
the provision of new works. 

9. An authority may dispose of works, land, &c., no longer 
required. 

10. Wayleaves that have been in force may be maintained 
in operation after the termination of the agreements. 

11. An authority may agree with the former owner of a 
transferred station or line that such owner shall work and 
maintain the same on behalf of the authority. 

19. An authority may perform its duties if authorised by a 
special order, through any authorised undertakers. 

13. The prices charged for electricity must cover revenue 
expenditure over a period of years with & margin fixed by 
the Commissioners, who may impose modifications necessary 
to secure the benefit of a reduction in cost due to the Act of 
1919 or the present Act to consumers. 

14. Maximum prices may be revised after three years. 

15. Section 18 of the Act of 1919 is amended. 

16. Owners of power stations for traction may supply elec- 
tricity to a joint authority, authorised undertaker, or con- 
sumer. with the consent of the Commissioners, who may 
authorise the breaking up of roads for that purpose. 

17. Provision is made for the payment-off of debentures on 
a transferred generating station. An 

18. Provision is made for winding up statutory companies 
whose undertakings have been transferred to a joint authority. 

19. The period of repayment of capital borrowed in future 
by Scottish local authorities is extended from 30 to 60 years. 

% and 21. The Act is to apply to Scotland and Ireland. 


* Bill 263. From H.M. Stationery Office, price 2d. 


— — — — — — — — —— — — — — 


Company Liquidations—Cannon MoroR Ax D ELEC- 
TRICAL WorRKS, LTD., Cannon Lane, Upper Russell Street, 
Brighton. — A meeting of the creditors of the above was held 
recently at Brighton. The statement of affairs presented by the 
liquidator showed the position as at December 3rd last, and it dis- 
closed total liabilities of £3,930, of which £3,878 was due to 
unsecured creditors, the balance of £52 being in respect of an over- 
draft at the bank. The assets were estimated to realise £1,919, 
from which had to be deducted £96 for preferential claims, leaving 
net assets of £1,823. The assets oonsisted of stock-in-trade, 
£1.039; plant and utensils, £212; furniture, &., £50; good 
book-debts, £578 ; doubtful and bad debts es*imated to produce 
£25; and cash in hand, £15. With regard to the unsecured 
liabilities, it was stated that rather more than £3,000 was owing 
to a cash creditor for money lent. The company was formed in 
May, 1919, with a capital of £1,000 divided into ordinary shares of 
the face value of £1 each. It was stated that an offer would be 
made of a composition of 88. in the £, and the creditors unani- 
mously decided that the offer should be accepted. 

MASHAM AND DISTRICT ELECTRIC SUPPLY Co., LTD. —Meeting 
of members is called for January 19th at the Town Hall, Masham, 
to hear an account of the winding-up from the liquidator, Mr. 
T. E. Thwaites. 

Woops GILBERT (BRITISH) RAIL GRINDING AND MILLING 
Co., Ltp.—A meeting of members is called for January 21th at 


BUSINESS NOTES. 


the Woods Gilbert Rail Remodelling Co., Ltd., offices, 170, Strand, 
W.O., to hear an account of the winding up from the liquidator, 
Mr. A. G. Conway. 

NEWALLS INSULATION Co., LTD.—Meeting of members is called 
for January 28th at 18, Market Street, Newcastle-on-Tyne, to hear 
an account of the winding up from the liquidator, Mr. F. 8. 
Newall. 


Dissolutions of Partnership.—Caic BROTHERS & JONES, 
electrical engineers, 61, Renshaw Street, Liverpool. — Messre. 
H. Jones, A. Caig, F. S. Green, and J. D. Caig have dissolved 
partnership. Debts will be attended to by Messrs. A. Caig, 
F. S. Green, and J. D. Caig, who will continue the business under 
the same style. 

S. X C. ELECTRIC, electrical engineers, 25, Beckenham Road, Penge. 
—Meesrs, C. T. Stanton and C. M. Cooking have dissolved part- 
nership. Debts will be attended to by Mr. C. T. Stanton, who will 
continue business as an electrical engineer at 25, Beckenham Road, 
Penge, under the style of the Southern Electric and Engineering 
Co. Mr. C. M. Cocking will carry on business on his own account 
as an electrical engineer at 16, Oakfield Road, Penge. 

S. E. BLAKENEY, general and electrical engineers, 86, Sheen Lane, 
Mortlake.—Mesars. S. E. Blakeney and F. Musson have dissolved 
partnership. Mr. S. E. Blakeney will attend to debts’ and con- 
tinue the business, 2i 
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Bankruptcy Proceedings. — J. JAdoxn (J. Jagger & Co.), 

electrical engineer and contractor, 28, Northgate, Halifax.— First 
and final dividend of 4s. 6d. in the £, payable Jan. 10th, 1921, at 
9, Fountain Street, Halifax. 

J. W. LAYTON, electrician, 5, Nobles Bank, Sunderland. The 
publio examination of this debtor took place at the Sunderland 
Bankruptcy Court, on December 23rd. The hearing was adjourned 
until January 20th, the debtor to furnish an account within 14 
days showing the particular losses he incurred due to the rise in 

. the price of platinum. 


Recelverships, — StgEL Wine Co., Lro. (formerly 
Krieger Electric Carriage Syndicate, Ltd.)—Mr. H. W. D., Saper, 
uf 7, Great Winchester Street, E.C., was appointed receiver and 
manager on December 7th, 1920, under powers contained in the 
mortgsge dated July 29th, 1920. 


Catalogues and LIsts.— THE Puotector Co., LTD., 
Central Hall, Southall.—An illustrated list of domestic appliances 
of French manufacture, including saucepans, irons, boilers, heating 
pads, foot and bed warmers, small transformers and fires, together 
with a price list of these articles. 

THE SUN ELECTRICAL Co., LTD., 118 and 120, Charing Cross 
Road, W.C. 2.—An illustrated and fully priced catalogue (16 pp.) 
of domestic electrical appliances, including irons, kettles, cookers, 
vacuum cleaners, &0. 

Messrs. ALFRED HERBERT, LTD., Coventry.— Illustrated leaflet 
(Section F 1, fourth edition), dealing with a sand mixing machine 
suitable for use in the foundry. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C. 4.— Folder No. 2,421, " The Problem of the Christmas Gift." 
This gives illustrations and prices of & number of useful electrical 
appliances. Also Publication No. O 2,378 (8 pp.)—an illustrated 
prioe list of motor.car and motor-cycle electric lamps of the 

Osram and ‘‘ Geeko"’ patterns. 

THE STANTON IRONWORKS Co., LTD., Stanton-by-Dale, nr. Not- 
. tingham.—A list giving details of straight sp'got and socket pipes, 

straight flange pipes, &c., in stock, The front of the list bears a 
calendar for January, 1921. 


Trade Announcements.—Messrs. W. H. Pease & Co., 
engineers and merchants, of Kingsgate Mansions, Red Lion Square, 
W.O., have removed to 8, Southampton Row, W.C. 1. 

ENGINEERING SUPPLIES, LTD., of Suffolk House, 5, Lawrenoe 
Pountney Hill, have removed to Mansion House Chambers, 11, 
Queen Victoria Street, E.C. 

Mr. H. W. SULLIVAN, electrical and telegraph engineer, 368 and 
869, Winchester House, London, E.C. 2, has appointed the following 
firms agents for his wireless apparatus : for Newcastle and diatrict, 
Messrs. G. 8. Douthwaite & Co., 25, Dean Street, Newcastle-on- 
Tyne’; for Wales, Mr. A. E. Hay, 6, Oxford Street, Mountain Ash. 

THE IMPERI/L ELECTRICAL WORKS, 7-12, Imperial Mewa, St. 
Ma-tin's Avenue, East Ham, asks us to state that its telephone 
number is East Ham 801, not 101 as recently given. 

MEsses, ALFRED HERBERT, LTD., Coventry, have been appointed 
sole distributors for Great Britain and Ireland, for the eale of the fine 
precision measuring instruments manufactured by the Soc. Anon. 
des Etablissements P. Roch, Rolle, Switzerland. 

Mer. J. S. JAMES, for 36 years with Messrs. Edwards & Armstrong, 
has commenced business as an electrical oontractor at 4, Hill Street, 
Trowbridge. 

Mr. C. LEASH has commenced business as an electrician at 126, 
Adelaide Grove, Eaat Cowes, Isle of Wight. 


Calendars, &c.—THE Key Enaingrrina Co., LYD., 
have sent us one of their celluloid pocket calendars for 1920. 

Messes. PIRELLI, LTD., have again issued one of their useful 
wall calendars for the New Year. A block of date and engage- 
ment slips, printed boldly in red, is mounted on a strong metal 
base. The design appearing above shows a large Pirelli tire with 
the wording: Pirelli tires are the world's best." 

Messrs. HART ACCUMULATOR Co., Lrp., Marshgate Lane, 
Stratford, E., have issued a strongly-bound blotter (17 in. X 11 in.), 
each sheet of which bears a calendar for 1921; also a large hanging 
calendar with a sheet for every month. 

TAE County or London ELECTRIC SUPPLY Co., LTD., have 
issued a card for recording telephone numbers, bearing a clever 
black-and-white drawing showing a man and woman enjoying the 
warmth of an electric fire upon a late return home. 

We have received & useful desk memo. calendar, with daily 
slips on a metal base, issued by the CHLORIDE ELECTRICAL 
STORAGE Co., LTD., of Clifton Junction, Manches’ er. 

THE STAR ELECTRICAL ENGINEERING AND MANUFACTURING Co., 
LTD., of 134, Victoria Street, Grimsby, have issued two pretty wall 
calendars, The subject of one is a lady in night attire holding a 
lighted candle with the wording: Good Night, at foot; the date 
slips are hidden beneath a buff card. The other calendar has monthly 
slips for the year below a coloured reproduction of two pretty 
children writing a letter, with the words : To Daddy,” underneath. 

Messrs. MATSER Bros. have sent us a wall calendar for 
1921, with monthly slips printed in red ; also a ugeful telephone 

eddress card. | 
From the DAVENPORT ENGINEERING Co.. LTD., of Bradford, 
we have received a wall calendar. with a block of daily slipe for 192], 

THE SAXONIA ELECTRICAL WIRE Co., LTD., of Roan Works, 
Greenwich, has prcduced a small wall calendar with monthly slips 
printed in white on a chocolate ground. 

Messrs. HASLAM & STRETTON, LTD., of Cardiff, have sent usa 
handsome wall calendar. Peggy is a charming and captivating 

atudy, and her presence will add brightness to any office or private 
` Spartments, The date slips are quite unobtrusive. 


Messrs. W. H. SUGDEN & Co., of Wakering Road, Barking, have 
issued a wall calendar with nest and small monthly date slips 
below, a view of the Gate of London thowing the Tower Bridge. 

THE PIBELLI-GENEBAL CABLE WORKS, of 144, Queen Victoria 
Street, E.C., have issued a handsome calendar with monthly date 
slips, with a useful note-pad at the foot, also a loose-leaf note-book 


with celluloid cover showing a view of the Southampton works. 


From the GENERAL En&oTRIC Co., LTD., of 67, Queen Victoria 
Street, we have received a wall calendar, with monthly date slips 
below a coloured reproduction of one of their show cards of a band 
holding one of their Osram G.E.C. lamps with the wording : " The 
lamp of established reputation." : 


A Trade Union Combine.—A conference of representatives 
of four Unions, on December 21st, discussed a acheme for amalga- 
mation which when completed will, it is claimed, create the largest 
single Trade Union organisation in the world, with an immediate 
total membership of over 1,000,(09. This is only exceeded by 
federations of unions. Mr. Will Thorne, M.P., presided at the 
conference, and among thoee present were Mr. J. R. Clynes, M.P. 
(president of the National Union of General Workers), and Mr. 
Arthur Hayday, M.P. The Unions affected by the amalgamation 
are : National Union of General Workers. Workers’ Union, Muni- 
cipal Employés’ Arsociation, and National Amalgamated Union of 
Labour. The conference completed a draft of proposals for 
amalgamation of the four Unions. This will be submitted to the 
executive of each of the Unions concerned so that any amendments 
they desire may be put forward. A joint meeting of the four 
executives will be called early in the New Year to consider any 
amendments that may be proposed to the scheme. It is expected 
that at this meeting a formal agreement will be arrived at, acd 
that immediately afterwards a ballot vote of the members of each 
Union will be tazen on the acceptanoe or otherwise of the amalga- 
mation scheme. Daily Telegraph. 


Wages in the Electricity Supply Industry.—A state- 
ment issued by the Trade Union side of the East Cosst Area 
District Council (No. 8) says that the employers had on two 
occasions moved resolutions (not specifled) to which the Trade 
Union representatives were unable to agree. The employers had 
kept the matter in the balance so long that the patience of the 
employés had been tried to breaking point, and meetings had been 
held in various centres, including Norwich, Ipewich, Yarmouth 
and Lowestoft, at which it was urged that atrikes be called to 
enforce the men's claims. 


Private Meeting.—THE ELECTRICAL MAINTENANCE Co., 
Emoo House, 140, Wardour Street, London, W.— In response to a 
circular letter issued by Mr. O. Sunderland, of 16, Esstcheap, F.C., 
a meeting of the creditors of the above was held on December 
22nd, at Winchester House, Old Broad Street, E.C. An approxi- 
mate statement of affairs was presented by Mr. Sunderland, 
which showed liabilities of £23,447, including a claim by a 
gentleman who was at onetime a partner in the business, but 
severed his connection with it some months ago. The preferential 
claims amounted to £572. The assets were estimated to realise 
£12,080. The principal assets were: Stock estimated at £6,(00 ; 
book-debts, £5,000 ; and office furniture and fittings, £400. The 
deficiency was accounted for chiefly by losses on trading, together 
with depreciation written off the assets. Recently there were 
several suing creditors, and as one was in a position to sign 
judgment, it was decided that in order to preserve the assets, a 
deed of assignment should be executed with Mr. Sunderland as 
trustee. The position disclosed was discussed at some length, and 
eventually it was decided to confirm the deed already executed, 
and & committee of the principal creditors was also appointed, 


Vanadium Production Suspended.— Mr. J. Leonard 
Replogle, president of the Vanadium Corporation of America, the 
leading producers of this rare mineral, authorises the statement 
that the American production of vanadium has been suspended. 
The reason for the suspension of production in that country 
is stated to be the fact that the company's Peruvian properties 
are producing enough vanadium to supply the world. At 
the same time the Vanadium Corporation, which controle from 
90 to 95 per cent. of the world’s output, is able to produce vanadium 
10 to 15 per cent. purer than the American deposits, and can 
deliver it at Pittsburg cheaper than similar consignments shipped 
from the Colorado plant.— Reuter’s Trade Service (New York). 


Renewal Fee Payments on Patents, — The //lvws- 
trated Official Journal (Patents) of December 22nd directs atten- 
tion to the fact that the extension of time provided by the terma 
of Article 307 of the Treaty of Peace with Germany, and also by 
Rule 3 of the Patents, Designs and Trade Marks (Temporary) 
Rules, 1914, will expire on January lOth next. Care should, 
therefore, be taken by patentees who desire to maintain their 
patents in force, to make the prescribed renewal fee paymenta 
which may be outstanding, with as little delay as possible, and so 
that they may be received at the Patent Office by January 10th, 
1921. It should also be observed that in those cases where the 
renewal fee which became due after January 10th, 1920, has been 
paid (leaving in abeyance the fees due in preceding years), it will 
be necessary that all outstanding fees should be paid not later than 
January 10th, 1921, 


For Sale.— By direction of the Disposal Board, Ministry 
of Munitions, the Controller, Plant and Machinery section, invites 
offers for one complete power station plant, comprising three 
2,000-KW. generating sets, complete with boilers, pumps, &c, For 
particulars see our advertisement pages to day. 
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A Power Company's Dinner.—The 20th anniversary of 
the establishment of the Lancashire Electric Power Co. was 
celebrated by a dinner in Manchester to the staff, and the chief 
engineers of the undertakings with which the company is linked 
up in South and East Lancashire. Dr. Parshall, chairman of the 
directors, who presided, said that from a position of cold isolation 


in the county, where it was at first opposed by the municipal 


authorities and treated as an interloper, the company had steadily 
grown to be of such important service to the districts which it 
supplied that the spirit of opposition and hostility had entirely 
disa The local authorities were now co-operating to the 
fullest extent to make the best use of the electrical plant at their 
disposal.— Manchester Guardian. 


Book Notices,— L Eclairage Electrique. By L. Barbillion 
and P. Bergeon. Pp. 160; figs. 87. Paris: Albin Michel. Price 
15 fr.—In this work the authors treat of the various types of 
incandescent and arc lamps from both the scientific and the 
practical points of view; to the mercury vapeur lamp a whole 
chapter is given, and another chapter is devoted to non-electric 
systems of illumination for comparative purposes. Finally the 
subject of photometry is dealt with at considerable length. The 
work is concise and clear, and is suitable especially for the illumi- 
nating engineer. 

" Electrical Scientific and Telegraph Instruments of British 
Manufacture" (31 pp.). London: B.E.A.M.A.—This valuable 
little pamphlet presents a general survey of the variety and scope 
of the apparatus manufactured by the members of the Scientifio 
and Telegraph Instrument Section of Beama” ( Beama Satis), 
and indicates the range of measurement and degree of aco 
obtainable by their means. Among the apparatus dealt with are 
galvanometers, oscillographs, dynamometer instruments, instrument 
transformers, recording instrumenta, standard resistances, potentio- 
meters, pyrometers, &o. It is intended to send a oopy of the 
pamphlet to all important overseas technical training colleges, and 
' Beama Satis will be glad to hear from any such who, desiring a 
copy, have not yet received one. 

" Mechanical World Year Book for 1921. Manchester: Emmott 
and Oo. Price 2s. 6d. net.—Among the new sections introduced 
into this work is one on cast-tooth gearing, giving a number of 
fables, £o. The matter on chain-gearing has been re-written and 
extended. Other new features are seotions dealing with ball and 
roller bearings, and with friction and lubrication. In the latter 
section are included data on the design of friction clutches, band 
brakes, &o., a8 well as notes on lubricants and lubricating methods. 

io Paper No. 175 of the U.S. Bureau of Standards, 
“ Pouring and Pressure Tests of Concrete ” (13 pp.). Washington : 
Government Printing Office. Price 5 centa. 

“The Henley Telegraph." Vol. I. No. 4. Pp. 40. Price 6d.— 
The December issue includes a number of interesting articles, 
amusing notes, &c., and is very readable.“ 

“The Future of Industry." By E. W. Petter, M. I. Mech. E. 
Pp. 19. Yeovil: The Wessex Publishing Oo. 1917. Price 8d. 
(20s. per 100).—This is & reprint from the Western Chronicle of a 
lecture delivered at the Guildhall, Bath, under the auspices of the 
Industrial League and Council. 

“The Mathematical Theory of Electricity and Magnetism. 
By J. H. Jeans. Pp. vi + 627, 138 figs. Oambridge: University 
Press, Price 24s, net. 

“Science Abstracts" (A. & B.). Vol, XXIII, Part 11, No. 275. 
November 30th, 1920. London: E. & F. N. Spon, Ltd. Price 
2s. 6d. each. 

"Fundamental Principles of Eleotrio and Magnetic Cirouits." 


By F. A. Fish. Pp. zi + 193, figs. 106. London: McGraw Hill 
Book CO. Price 16s. 6d. 


Electricity Suppiy Rifle Club Shoot.—The Shoreditch 
Electricity Supply Miniature Rifle Club enjoyed a moet successful 
event on December 18th, this being the occasion of its second 
grand Christmas shoot. 

Notwithstanding the weether conditions, there was a very large 
assembly, representing all sections of the borough's electricity 
supply undertaking, and including members of the Electricity 
Committee, who had very sportingly entered two teams. 

The following were the winners of the various competitions :— 

Competition No. 1.—Rapid shooting at l-in. breakable disks, 
25 yards’ range :—Messrs. Love, Runham, Bruce, and Norden. 
Captained by Mr. L. Flavell. 

Competition No, 2.— Rapid firing at 4-in. breakable disks, range 
25 yards; time limit, 3 minutes :—Mosars. Ebner (captain), Ridd, 
Venables, and Dunsmore. 

Competition No, 3. -- Best soore on 6-bull 8.M.R.C. match 
targets :—Mr. W. Weekes, 

Competition Vo. 4.—Similar compatition to No. 3 :—Mr. Venables. 

The prizes consisted of two silver challenge cups for the winning 
teams of Competitions Nos. 1 and 2 respectively, and a very fine 
assortment of individual prizes, including medals, cake dishes, 
biscuit jars, walking sticks, tobacco pipes and pouches, &o. 

Councillor J. H. Agombar, chairman of the Electricity Com- 
mittee, distributed the prizes. 


Messrs. Ercole Marelli & Co. 's . Works.—We are 
informed that a rumour has got abroad that Messrs. Ercole 
Marelli & Co.’s factories at Milan have been destroyed ; there is 
no foundation whatever for this supposition, the factories being 
in perfect order and extremely busy. During September the works 
were occupied by the workmen, like all the other large works in 
Lombardy, but early in Ootober they were handed back to the 
owners; during the occupation work had been carried on 


practically in a normal manner, and the plant was absolutely 
undamaged. 
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Spanish Electrical Manufacturers’ Association.—The 
Catalonian manufacturers of electrical material and apparatus 
have formed at Barcelona a union called the Associacion Indus- 
triales Eleotristas y Anejos de Cataluna. One of the chief objecta 
of the Association, apart from the protection which the manu- 
facturers hope to find in the new Customs tariff, will be to obtain 
facilities from the Government for the export of their produota.— 
Router Trade Service (Madrid). 


New Bombay Electrical Vehicle Company. — The 
formation is announced of the Transit Engineering Co., Ltd., with 


concern is York Buildings, Hornby Road, Bombay. The company 
has been floated for the purpose of importing into India, and 
dealing in, electric vehicles of all kinds, including pleasure 
vehicles, lorries, and industrial trucks.— Aeuter' Trade Service 
(Bombay). 


Non-Ferrous Metals. —In view of the violent fluctuations 
in the quotations of the principal non-ferrous metals which took 
place on the Metal Exchange last week, the Financial Times gives 
the following table showing the stocks at London and other ports 
of the United Kingdom, compiled by the London Metal Exchange 
Statistical Department :— 

Nov. 80th, Oct. Bist. 


Tons. Tons. 

Copper, refined ... m 9,388 .. 9,604 
„ rough ..  .. 2051 ..  .. 8,968 
9 unclassified ... 182 4 iss 182 
Total ... 11,621 13,754 

Tin S m eee 4,0093 ... e. 4,025 
Lead ais -— ... 14,919 ... .. 15,355 
Spelter ..  .. 16958 ...  .. 19,914 


Applications for British Trade Marks.—Appended is a 
summary of the recent applications for British trade marks in 
respect of goods connected with the electrical trades and industries : 

Electrilac. No. 896,028. Class 1. Electrical insulating varnish. 
Arthur G. Brown, trading as the Rustnot Oo., 73, Bridge Street, 
Manchester. October 14th, 1919. 

Vioray. No. 405,483. Class 18. Aro lamps. B. J. Mall & Co., 
Ltd., Peters Street, Westminster, and A. W. Penrose & Co., Ltd., 
109, Farringdon Road, London, E. O. July 7th, 1920. 

Bee Bee Sparking Plug Bruntons (lettering combined with 
design). No. 404,322. Class 13. Sparking plugs. Bruntona, 
Wire Mills, Station Road, Musselburgh, N.B. May 20th, 1920. 

Beru. No. 406,448. Olass 13. Sparking plugs. Waddington 
Bros., 625-7, Fulham Road, London, 8.W. 6. July 26th, 1920. 

Wolseley. No. 403,117. Class6. Electric motor and generators. 
Wolseley Sheep Shearing Machine Co, Ltd., Alma Street, Aston, 
Birmingham. April 20th, 1920. > 

Rubis. No. 408,002. Claes 13. Sparking plugs. Pelabon, 
Cambridge Road, Twickenham, 8.W. September 20th, 1920. 

Belling. No. 380,418. Olass 18. Electrio cooking and heating 
apparatus, Chas. R. Bell, trading as Belling & Co., Derby Road 
Works, Edmonton, London, N. August 21st, 1919. 


New Belgian Company.—La Société des Ateliers Electro- 
Mecaniques Bauduin is the name of a new company which has 
lately been formed at Marcinelle-Charleroi, with a capital of one 
million francs, to carry on an electrical engineering business, 


New French Company. — La Société Hydro-Electrique 
"La Valentinoise" is the name of a new company which has 
lately been formed in Paris (5, Rue de Vienne), with a capital of 
one million franos. ` 


Swedish Trade Propaganda.— The Swedish Ministry of 
Trade has appointed a Oommittee to inquire into and submit 
recommendations regarding stepa to be taken to ensure the greatest 
possible uniformity and effectiveness in Swedish commercial 
information. In accordance with the terms of reference, the 
Committee is to be guided by the principle that existing official 
and private institutions should be utilised as far as possible for the 
purpose of disseminating commercial information. It is stated, 
H.M. Minister at Stockholm adds, that the duties of the Oom- 
mittee will include the drawing up of a scheme of propaganda for 
Swedish goods abroad, as well as the organisation of centres of 
information regarding foreign goods suitable for the Swedish 
market. Board of Trade Journal, 


Rio Tinto Copper Mines. The strike at the Rio Tinto 
mines has now been settled, the miners accepting the English 
company’s conditions. The strike lasted six months, and was kept 
alive by foreign and native agitators. 


Australian Lead Mines.—Work has been suspended at 
the Broken Hill South Mine, on account of the fall in price of lead 
and zinc. 


Unemployed in the United States. — According to a 
Daily Telegraph correspondent, the American Labour associations 
estimate that there are nearly 2,500,000 unemployed in the United 
States at the present time, and that the number is growing. 
Owing to the high cost of living, very few saved during prosperity 
for a rainy day, and many spent all they had saved, deluded by the 
idea that prosperity would continue for many yeers. 


Reduction of Wages In Sweden.—It is reported that two 
big engineering works have notified their staffs that they find it 
necossary to reduce wages by 22 per cent. If the workmen refuse 
to accept this reduction, a large part of the staff will be dismissed, 
—Heuter's Trade Service (Stockholm). 
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Dalmarnock Bowling Green.—The use of ground at 
Dalmarnook Gardens, Glasgow, is to be granted as a bowling green 
for the employés of the Corporation electricity department, and 
£400 has been granted towards the cost of making the green. 


German Lamps for Rossia.—It is reported in Petro- 
grad that large orders for manufactured goods have been given to 
Germany, including 760,000 electric lampe. 


War Dumps Sold.—The Ministry of Munitions announces 
that the four largest British depots remaining in Franoe have been 
sold. The dumps in question are those at Audruioq (railway 
materials), Beaurainville (railway repairs), Abanoourt and Le 
Havre (engineering stores), and the plant and stores include 
electrical material, The purchasers are Messrs. L. Aldridge & Oo., 
Ltd., and Hughes & Bolokow, of Middlesbrough ; the purchase 
price is understood to be considerably over £2,000,000. » 


Peru's Centenary Celebrations.—The exhibition pro- 
posed in oonnection with the Peruvian Centenary celebrations, 
which seems to have hung fire at the outeet, will take place, it is 
now officially announced, at Lima from June 1st to October 31st, 
1921. Though privately organised, it will have the direct support 
of the Peruvian Government. British participation is invited and, 
in fact, strongly recommended by the British Government trade 
officials both at home and in Peru. This especially applies to 
manufacturers of "luxury articles,’ which should find a ready 
market. It isexpected that the exhibition will attract a number 
of American exhibitors.— Financier. 


Rates of Exchange.—Both the Prime Minister and Sir 
Robert Horne informed the House of Commons on December 20th 
that it was the intention of the Government to include in a Bill, to 
be introduced at the beginning of the next session of Parliament, 
provisions dealing with the situation caused by the importation o 
goods at abnormally low prices owing to the state of certain 
exchanges. 


Russian Trade.— Urgent requests to resume trade with 
Russia, in the hope of alleviating unemployment in this country, 
were addressed to the Government by the Labour Party in the 
House of .Commons on December 22nd. Sir Robert Horne, 
replying, said :—“ The real fact is that Russia has got no coom- 
modities to trade with. The one commodity she has got is gold.” 
The Government had been eager aud anxious to resume trading 
relations with Russia, but it was very difficult to conduct trade 
which did not depend upon an interchange of commodities. 
Most definite propaganda, organised in Russia, hostile to British 
interests in the East, was, he said, being conducted. On June 30th 
the Soviet Government accepted the oonditions with regard to 
ceasing Sropaganda, and the Government proposed to insert them 
into the agreement, in order that the Russian Government should 
show its good faith. While believing an agreement would be 
reached, he said that if it were not, British traders would be free to 
trade with Russia at their own risk, as other countries were trading 
with Russia. But the volume of trade with no country had reached 
any considerable dimensions. 


Annual Dinner.—On Saturday, the 18th inst., the staff 
of ELECTRICAL INSTALLATIONS, LTD,, held their 10th annual 
dinner at the Holborn Restaurant, which was attended by some 
90 members of the staff and the directors of the company, Mr. 
H. F. Simon, managing director, taking the chair. The dinner was 
followed by an excellent professional concert. 

The Athletic and Social Club of Electrical Installations, Ltd., 
which has been in existence for a number of years, has held a*con- 
siderable number of concerts and successful social evenings during 
the past season, which in every case have been well attended. 


Tramway Wages Inqulry.— Employers and the Unions 
concerned have concurred in the decision of the Ministry of Labour 
to set up a court of inquiry in connection with the disputed olaim 
for an increase of 12s. a week for tramway workers all over the 
country. Representatives of the Municipal Tramways Association 
met in London on December 21st. and decided that they would be 
represented atthe inquiry. Mr. J. Beckett, secretary to the Asso- 
ciation, said that he understood that the constitution of the 
oourt and the terms of referenoe had not yet been decided upon 
by the Ministry. The private companies represented through the 
Tramways and Light Railways Association have also decided to 
atate their case before the court of inquiry.—Daily Telegraph, 

The National Executive Council of the United Vehicle Workers’ 
Union has refused to sanction the application of the Manchester 
and the Salford tramway men to put in a claim for an increase 
of wages of £1 a week. This decision was communicated to a 
meeting of representatives of the Manchester men’s branches, which 
resolved that any further action should be deferred till after the 
national inquiry. The Executive Council's decision was conveyed 
in the following resolution :—* That having carefully considered 
the application of the Manchester and Salford branches, and the 
views put forward by the delegation for the purpose of making a 
local application for an increase of wages, the E.C. are of opinion 
that such an application would be fruitless, and would have a 
„„ effect on the forthcoming inquiry.“ — Manchester 

uaraian, 


New Kinema Invention.—À new invention has been 
placed on the market in Sweden and introduced in Stockholm film 
theatres by Aktiebolaget Plantkran. The new device, which is 
named Peco,“ consists of an electrically-propelled fanning 
appliance for keeping a film cool and doing away with the danger 
from fire. If a film should take fire, it is claimed that the new 
appliance immediately extinguishes the flame. Neuter's Trade 
Service (Stockholm), 


LIGHTING AND POWER NOTES. 


Aldershot:—M1LITARY Unprertakinc,—The Secretary 
of State for War, replying recently to a question put to him in the 
House of Commons, stated that the area in which it was proposed 
to supply electricity from the Oommand generating station was 
outside the area in which the Aldershot Gas, Water and District 
Lighting Co. had the right to supply. He also stated that the 
military undertaking paid the equivalent of local rates, although 
not legally liable, 


Australla.— W. A. GOVERNMENT UNDERTAKING.—It is 
stated that the electricity undertaking owned and operated by the 
Western Australian Government showed a profit of £4,064 for the 
year ended June 30th, 1920. 

SyDNEY.—The municipality has requested the Government to 
set up an independent tribunal to fix the prices to be charged for 
electricity. The profit on the undertaking for 1919-20 was 
£19,000, but it is estimated that if prices are not increased there 
will be a loss of £60,000 on the working for the current financial 
year, due chiefly to enormous increases in employés’ wages. 

THE MORWELL SCHEME.—Sir John Monash, chairman of the 
Victorian electricity commissioners, states that all the plans and 
specifications and conditions of contract for the whole of the elec- 
trical parts for the first instalment of electric power at Morwell 
would shortly be lodged with the best makers in the world—both 
in England and Australia, These parts would include turbo- 
alternators, condensing plant, switchgear, transmission-line towers, 
cables and the like. Plans and specifications for boiler plant were 
also in hand, but they were not so urgent. At the present time 
plans were being made for the diversion of water for condensing 
purposes from the River Latrobe. The commissioners had in view 
the organisation and construction of a garden township. The 
township would be sewered, with a proper water supply, and would 
be electrically lighted.— Tenders, 

According to The Timer, coal is scarce owing to the shipping 
Strike, and the Federal Government has prohibited the use of gas 
and electric light and power except within severely reatrioted 
hours. In Melbourne the tramways are likely to be shut down 
after sunset and on Sundays. 


Bantfshire.—H yDRo-ELECTRIO SCHEME.— At a meeting 
of the County Council the Finance Committee submitted a report 
dealing with the county scheme for the generation of electricity 
by water power. It was decided to appoint Messrs. Balfour, 
Beatty & Co. as consultants to report upon the scheme, at a 
remuneration of £400. Mention was made of the intention of 
certain bodies to effect a diversion of the Spey and its tributaries 
for electrical purposes, and it was, therefore, resolved to ask 
Parliament not to sanction such. schemes, as they were prejudicial 
to the county's interests, 


Barnoldswick. PROPOSED ELECTRICITY SuPPLY.—The 
District Council is considering the installation of an electricity 
supply for the town, and has arranged meetings with the Nelson 
Corporation to discuss the matter. 


Barnsley.—LicHTING FAILURE.—On the night of 
December 21st the whole of the Corporation's electric lighting 
failed, causing great inconvenience to theatres and kinemas. After 
over an hour's stoppage the supply was resumed. 


Bedford.— YEAR’8 WoRKING.—The accounts of the 
municipal electricity undertaking for the year ended March 31st 
last record a total revenue from all sources of £61,311; last year's 
figure was £19,983. Against this, working expenses amounted to 
£43,697, compared with £38,081. leaving a gross balance of 
£17,614 (£11,899). The payment of loan charges, &o., resulted in 
a net profit of £2,628, being very nearly the same as in the previous 
year, when the profit was £2,791. ` 


Bethesda (N. Wales).—Psorosep ELECTRIC LIGHTING 
ScHEME.—At a meeting of the Urban Council the question of 
obtaining an electricity supply was raised. The clerk stated that 
he had been in communication with the North Wales Power Co., 
and, as & result, was able to give a figure for the cost of supplying 
within a radius of four miles. This was £11,000, and a price of 
2d. per unit would be asked. It was decided to proceed with the 
matter. 


Bexhill.— INADEQUATE SuPPLy.— The load on the 
Council's station is so great that new services for radiators 
have to be disallowed, and no additional street lighting can be 
entertained. The Council recently approached the Hastings 
Corporation, inquiring what progress was being made with its 
scheme for bulk supply; but the position of this scheme is 
unlikely to render plant extensions unnecessary at Bexhill. While 
itis felt that the atrain of this winter may be met with care, the Com- 
mittee considers that action must be taken early in 1921, The Electric 
Light Committee has decided to seek the advice of the Elec- 
tricity Commissioners in the matter, to again approach Hastings 
Corporation respecting the bulk supply scheme, and to obtain 
information respecting the purchase of generating sets, new and 
secondhand. 


Bournemouth,—Licutine Contrract.—At a meeting of 
the Town Council the proposal of the Bournemouth and Poole Elec- 
tricity Supply Co., to light the streets of the town as far as the 
mains extended, was rejected. The lighting contract with the 
Bournemouth Gas and Water Co. was renewed. 
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Bromley (Kent).—FarnLuRE or Licatinc.—Qwing to 
& defect in the main cable of the electric light supply at Bromley 
Kent, on December 22nd, the town was in comperative darkness, 
for some time. The supply failed shortly after four o'olock, and 
the local kinema houses had to curtail their programmes, whilst 
nearly all the shops were illuminated by oil lampas and candles. 
Later the electricity supply was restored. 


Bury.—LoaN Sancrionep.—The Electricity Committee 
has received the sanction of the Electricity Commissioners to the 


borrowing of £95,000 for the extension of plant at the Chamber 
Hall power station. 


Colwyn Bay.—Loan.—The Electricity Commissioners 
are being asked to sanction the borrowing of £48,224 by the Urban 
District Council. This is required for the provision of machinery, 

t, cables, and building extensions in connection with the 


ulk supply to be given by the Aluminium Oorporation at 
Dolgarrog 


Continental,.—FRANOE.—An incident similar to that 
which took place some time ago, when the Town Council of Metz, 
passing over French firms, placed orders for electricity meters with 
the A.E.G., has occurred recently. The Société d' Eleotrioité, of 
Strassburg, passing by French tendering firms, has placed its orders 
for boilers with German . There is, however, & difference in 
details between the two incidents, for whereas in the former the 
German quotation was much below the French one, in the present 
instance the reverse is the case, The former incident, when it 
occurred, called forth some very natural criticism on the absence 
of patriotism and gratitude, in order to make a saving of a few 
hundred franos ; the latter shows no such justification, and seems a 
case of sheer lack of patriotism. 

Work is proceeding satisfactorily in the construction of the 
high-pressure power distribution system which is to make the 
devastated regions independent of direct coal supplies. It will 
save labour, benefit the small workshop owner, and eventually 
reduce the country's importation of coal. It is expected that the 
scheme will be completely carried out by the end of next year. 
Among the towns to receive electricity when it first becomes avail- 
able are Douai, Valenciennes, Lille, Cambrai, Laon, Rheims, 
Epernsy, Verdun, Longwy, and Nancy. All other cities and 
villages will be aupplied ultimately, and the North and East will 
be linked up with Alsace and Lorraine. The principal power 
atation is to be at Hirson, power being supplied later from Genne- 
villiers and stations on the Rhine.—7/e Times Trade Supplement. 

The Conseil-Général du Pas-de-Calais has requested that negotia- 
tions be entered into with all the supply companies to the end that 
electricity may be placed at the service of every commune in the 
Department. 


GERMANY.—The British Commercial Secretary at Cologne has 
forwarded to the Department of Overseas Trade the following 
translated extract from the Deutsche ergwerks Zeitung of 
December 21d :— : 

"Ten of the largest electricity works supplying the West- 
phalian industrial and neighbouring district have united in the 
Kommunalen Electrizitatawerkverband (K. E. V.), Westphalis, which 
has ita seat at Hagen. Eleven electricity works belong to this 
union. The chief tasks of the company are the technical oo-opera- 
tion of the power stations at present exiating in the union, the 
joint building and working of new water and steam-power works 
on the basis of the cheapest fuel, and to ensure a good and 
sufficient supply of electricity in the future, The great question 
of the day is how to supply communities and industries with 
sufficient electricity. Bituminous ooal is scarce, and, oonse- 
quently, there is & shortage in electricity ; the coal supplied by 
the State is insufficient, and the Association has taken certain 
measures in order to supply these much-needed wante. It is to 
give mutual help and support to other existing power stations; to 
extend suitable water-power stations ; and to bring large quantities 
of electricity from the Rhenish brown coal district. The Associa- 
tion also plans for the construction of a large power station with a 
coal supply of its own. The B«rzwerkgesellachsft Lothringen, 
Gerthen, near Bochum, has joined the K. E. V. in connection with 
the coal supplies to the K.E.V. The Ruhrtalsperrverein will 5180 
probably join the Association for the purpose of co-operating in 
building a large water-power station.“ 

ITALY.—There has been introduced into the Senate, by the 
Ministry of Public Works, a draft Bill for the constitution of an 
autonomous body for the development of the hydraulic forces of the 
Adige and the Garda. The draft Bill authorises the Provinces of 
Verona, Mantova, Modena, and Bologna to set up a corporation for 
the direction and utilisation of the water resources of the basins of 
the Adige and the Garda and their feeders, and otl er basins of the 
same provinces, the planta to be installed being as in tłe Bill pre- 
scribed. To the corporation may be joined other public institutions 
and bodies not only of the provinces mentioned, but also of Venezia 
Tridentina. The capital of the corporation is not fixed, and it has 
the power of issuing bonds. The vastness of the river systems dealt 
with makes this scheine one of great importance, 

SPAIN.— During the recent strike riots in Seville many attempts 
were made to destroy the electrio supply cables, but they were 
effectively frustrated by the Civic Guard. 


Edinburgh.— NEW — SrTATION.—At a meeting of tle 
Town Council on December 22nd. it was stated that the present 
eatimated cost of machinery and plant for the Portobello Station 
was £633,000, an increase of £143,000 upon the estimate submitted 
two years ago. Some dissatisfaction was expressed that the scheme 
had not been commenced when the first estimates were presented, 
but the inability of the Council to do this was said to be due to 
the Government nct removing the priority " demand in January, 


profit of £961. 


1919. The total cost of the Portobello scheme is estimated at 
£1,750,000. Tho. report submitted by the engineer upon this 
subject was “ received,” but not formally approved. 


Electricity District —MERSEY AND WEST LANCASHIRE. 
In pursuance of a notice issued by the Electricity Commissioners 
on July 16th, 1920, of the provisional determination by them of the 
above-named district, the Commissioners give notice that they will 
hold a local inquiry at the Town Hall, Liverpool, on January 26th, 
1921, and following days with reference to the area to be included 
in the proposed district, and the objections and representations 
which have been made on account of the inolusion in or exclusion 
from the district of certain areas, and to consider (2) a scheme 
which has been submitted by a conference of Mersey and West 
Lancashire Electricity Authorities for effecting an improvement of 
the existing organisation for the supply of electricity in the said 
district, and for the formation of a Joint Electricity Authority ; 
and (b) a scheme which has been submitted by the Oorporation of 
Wallasey for effecting an improvement of the existing organisation 
for the supply of electricity in the Wirral District and for the 
formation of a Joint Electricity Authority. Copies of the 
respective schemes may be obtained (a) from Mr. E. W. Pieroe, 
Town Clerk's Office, Municipal Buildings, Liverpool, and (ö) from 
Mr. H. W. Cook, Town Hall, Wallasey, at & cost of 2s. 6d. each. 

Any representations or objections with regard to the said schemes 
or either of them should be addressed to the Secretary, Electricity 
Commission, Gwydyr House, Whitehall, London, S.W. 1, not later 
than Tuesday, January 18th, 1921, and a copy of such representa- 
tions or objections should at the same time be sent to Mr. E. W. 
Pierce, or Mr, H. W. Cook, as the case may be, at their addresses 
mentioned above. l 


Grimsby. — PROPOSRD EXTENSIONS. —- The Electricity 
Committee, on December 15th, considered a scheme of exten- 
sions estimated to coat £200,000. It was stated that extensions 
were imperative, as the present plant was seriously overloaded. 
The proposals were eventually referred to a Sub-Committee for 
consideration and report. 


Guildford.—SaALE or UNDERTAKING.—The Town Council 
is applying for a special order to authorise the Guildford 
Electricity Supply Co., Ltd., to transfer its undertaking to the 
Corporation, and for powers to generate and supply electrical 
energy. 


Halifax.— YEaAR’s WorKING.—The total revenue of the 
electricity works for the year ended March 81st last, was £137,832, 
compared with £111,574 in the previous period, Working expenses 
amounted to £80,762, aa against £72,293, leaving a gross profit of 
£57,080 (£39,281). The net result after payment of all capital 
charges, was a profit of £23,997, a considerable improvement upon 
last year’s balance, which was £9,033, although the number of 
units sold fell from 18,029,244 to 16,161,399. 


Harpenden.— PROTEST TO COMMISSIONERS.—Until the 
passing of the Electricity (Supply) Act, 1919, it was the intention 
of the Urban District Council to take a supply of electricity from 
Luton Corporation, When, however, the district for that part of 
the country was delimited, it was found that Harpenden wes 
included in the Greater London Area, while Luton was excluded. 
It has, therefore, been decided to forward a protest tothe Electricity 
Commissioners against being supplied from any station several 
miles away from Harpenden, and to point out that the most 
advantageous and economical source of supply is the Luton 
undertaking. N 


Holyhead.— ELECTRICITY IN HARBOUR. — The London 
and North-Western Railway Co. has decided to electrify a large 
quantity of the plant at the harbour in connection with the Dublin 
route improvements, Electric cranes and capstans are to be 
installed. 


Kllmarnock.— TEAR'S WorKING.—The accounts of the 
Corporation electricity department for the year ended May 15th, 
1920, show a total revenue of £78,945, as compared with £59,576 
for 1918-19. The total working expense was £56,421, as 
against £35,529 in the previous period, leaving a gross balance of 
£22,524 (£21,047). The payment of capital charger left a net 
The previous year's balance was £5,858. The 
number of unita sold rose from 12,193,102 to 13,495, 483. 


Lanark, — PROPOSED ELECTRICITY SCHEMES. — Four 
schemes for the supply of electricity to the town were brought 
forward at a Corncil meeting by the Committee appointed to deal 
with the question. The firet of these was a bulk supply from the 
Clyde Valley Power Co. This was estimated to require an initial 
capital of £58,000, and working expenses, xo, would amount to 
about £18,000 per annum. A scheme to utilise the power of the 
Clyde was estimated to coat £45,000, with annual charges 
amounting to £5,590. The other suggestions were to instal] 
steam turbine sets at a cost of £48,000, or gas or oil engines 
costing £30,000, with annual charges of £8,348 and £4,130 
respectively. Mr. J. M. M. Munro, the expert appointed, suggested 
that the water-power scheme should be adopted. Finally, how- 
ever, the Council decided to defer the whole question on account cf 
the prohibitive cost of all the schemes, but the repcrt is to be stb- 
mitted to the Electricity Commissioners for their informa iou 
should they desire to provide electricity to the county. 


Liverpool— Loan SANCTIONED.—The Electricity Com- 
missioners have sanctioned the borrowing of £100,000 by tte 
Corporation for the purpose of extending the generating plan-. 
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Londón.—BaTTERSEA.—The Borough Council is install - 
ing two 450-KW. mercury - vapour reotiflers, at a cost of £7,903, for 
the conversion of the supply to the Nine Elms district. 


Mytholmroyd.— ELECTRICITY SuPPLY.—Mr. W. Emmott, 
Halifax, has been appointed consulting electrical engineer to the 
Mytholmroyd Urban Oouncil, and a committee has been deputed 
to open up negotiations with the Lancashire Electric Power Oo. 
for the supply of electricity to the district. 


New Zealand.— RoroRUA ExTENSIONS.—In connection 
with the Rotorus eleotrio power scheme the demand haa outgrown 
the capacity of the plant, and it has been decided to inorease this 


‘capacity by the construction of a power atation at the trout pool 


at a suitable site about three-quarters of a mile down the Kaituna 
River from Lake Rotoiti. While the plant to be installed there 
will be sufficient to supply the immediate needs of Rotorua and 
district, provision is being made for its suitable extension to the 
full capacity of the site, about 10,000 H.P. A complete contour 
survey has been made, enabling the access road, tunnel pipe-line, 


and power house to be located, and detailed plans of the work will 


be proceeded with as carly as possible. The power from this 
source will ultimately be linked up with Arapuni or the Waikato 
scheme on the west, and the Waikaremoana scheme on the 
east, thus giving a completely oonnected system.— Auckland 
Weekly News. 


Norwich.—Svus-stations.—On December 21st the City 
Council adopted & recommendation of the Electricity Committee 
to purchase the necessary land for the erection of two sub-statiora. 


Piymouth.— STREET L:GHTiNG.—O wing to the number 
Of complaints received from nightworkers and others of the 
danger of the unlighted streets in the early morning, the Elec- 
tricity and Street-Lighting Committee has decided to suapend the 
war regalations and maintain the lighting throughout the night. 


Portsmouth. — Loan. — The Corporation is seeking 
sanction to the borrowing of £91,000 for the purpose of extending 
the generating plant. Tenders submitted by the Metropolitan- 
Vickers Electrical Co. and Messrs. Babcock & Wilcox having been 
approved, the firms are being asked to proceed with the work. 


Scarborongh.— BREAKDOWN.— Owing to the failure of 
one of the lighting cables, the centre of the city was in darkness 
for about two hours on December 20th. 


Scotland. —QRAMPIAN HYDRO-ELECTRIC ScHEME.—The 
hydro-electric scheme formulated by the Grampian Electricity 
Supply Co. is fully detailed in a provisional order, a draft of which 
has recently been submitted to the Private Legislation Procedure 
Committee. An initial capital of £1,000,000 is provided for, and 
powers to increase this to any further sum not exceeding £ 4,000,000 
are sought. Fifteen lochs and about 100 smaller waters are 
included in the area, and five generating stations to supply elec- 
tricity within an area comprising the counties of Perth, Forfar, 
and Kinross, and parts of the counties of Inverness, Argyle, 
Stirling, and Dumbarton are to be erected. 


South Africa.— BULAwATO.— The new generator at the 
power house in Bulawayo burst when put into commission for the 


: first time after undergoing the te:ts. The switchborrd is partially 


wrecked, and the town without electricity. The damage is 
estimated at £5,000.— Heuter's Trade Service (Cape Town). 


Southend.—lxApEQUATE LiGHTING.— For a considerable 
time the eleotric lighting in the town has been tbe subject of 
complaints from tradesmen and others. It is stated that although 
the plant capacity has decreased since 1911, there are nearly a 
thousand more consumers. It is hoped to put a new auxiliary 
generating station at Leigh into service shortly. 


Swansea, — SHORT STRIKE. — The electrical fitters 
employed at the municipal electricity works struck work on 
December 22nd, but returned to duty the following day. 


United States.—N1iAGABRA Dam.—A plan to dam the 
Niagara River below the whirlpool is advocated by Dr. T. K. 
Thomson, of New York, who declares that the new 100-ft. fall thus 
produced would furnish 2,000,000 H.P.— 27e Times. 


Watford. — CHANGE oF SuPPLY. — The Northwood 
Electric Light and Power Co., Ltd., has applied to the Rural 
District Council for permission to change the supply in the district 
from continuous to alternating current, The Council has decided 
to wait for representations from consumers before coming to any 
decision on the matter. 


Yeovil, — TIR ExTENS:0N.— The General Purposes Com- 
mittee reported to the Council that it had received from the 
Electricity Commission an intimation that Messrs, Petters, Ltd., 
had applied under the Special Acts (Extension of Time) Act, 1915, 
for a further extension of nine months within which to lay down 
the mains for the purposes of general supply of electricity under 
the Yeovil Electrio Lighting Order, 1914. The Committee had 
replied that no objection was offered to such extension, but 
expreased the hope that the undertakers would very shortly make 
an effort to put the work under the Order in hand.— lVextera 


Gazette. 


TRAMWAY AND RAILWAY NOTES. 


Australia.—SyYDNEY AoccrpEnT.—On November 7th an 
accident, which caused the death of one person and injuries to 40 
others, occurred on the Marne Park section of the Sydney tramway 
system. As a car was proceeding along the Anzac Parade the pole 
suddenly slipped the trolley wires, putting the oar in darkness. 
The driver of a second car, which was following the firat; was 
unable to pull up in time, and a violent impact took place, which 
forced the disabled car a distance of several yards. The emergency 
brakes on the second car failed to act, and, continuing in ité course, 
it struck the leading car a second time, breaking into the rear and 
causing serious damage. Theconductor of the first car was crushed 
between the cars, while endeavouring to replace his trolley, and 
was killed. 

The State Government of New South Wales has decided to 
resume the construction of a tube railway system for S, dney and a 
section of its suburbs, and preparatory work will be started for 
building a bridge acroes the harbour at an estimated cost of 
385, 0C O, O00, spread over a period cf 10 years.— The Times. 


Belfast.—Nxw Cars.—A new type of car has been 
recently introduced on the Corporation tramway system. The new 
cars, of which 50 have been ordered, are Jarger than the existing 
type, carrying 68 passengers—26 inside and 42 onteide—as against 
56 by the cars in use. The high pressure signalling arrangement 
is unique, and the first of the kind to be introduced in Europe. 
The signals consist of a buzzer for the conductor and passengers, 
and a single bell for the conductor only. 


Blackpooi.—Yxar’s WoRKING.—The report upon the 
Corporation tramways for the year ended March 31st last, which 
includes figures for the Fleetwood und as from January 1st, 
1920, shows a total revenue from all sources of £186,474, as oom- 
pared with £144,535 for 1918-19. Working expenses amounted to 
£144,769, as against £93,639, leaving a gross credit balance of 
£38,705 (£50,896). The payment of loan charges, &o, £23,122, 
left a net profit of £15,683, a considerable decrease from last 
year's fig ure— 33,052. The oar-mileage increased from 1,242,107 
to 1,447,226. 


Bradford.— COLLECTION oF Fares.—At a meeting of 
the City Council a resolution for the discontinuance of the practice 
of collecting fares on the platform of top-deck passengers was 
proposed, but after a prolonged discussion the decision was deferred 
pending a conference with the men on the question. 


Contiuental.— IrALT.— The Consiglio Superiore delle 
Acque has expressed its approval of the scheme for the electrifica- 
tion of the Santhia to Biella Railway. This is one of the lines 
relegated for oon version to private industry. Continuous current 
at high pressure will be used. 


Egypt.—CAIBO.— A novel substitute for the strike 
weapon has been originated by the Cairo tram waymen, who are 
dissatisfied with working conditions. The men, however, lack 
funds for a strike, so the drivers have adopted the policy of eo 
manipulating the switches that fusing iscaused. The repair gangs 
are acting in concert with the drivers, and delay repairs to such an 
extent, that a reduction of the service is necessary. The men thus 
succeed in decreasing the company's returns, but retain their 
normal rate of wagee.— Electric Railway and Tramway Journal. 


Falkirk, — TRANSFER OF UNDERTAKING.— It is announced 
that a provisional agreement has been entered into between the 
Falkirk District Tramway Oo. and the Fife Tramway, Light and 
Power Co., by which the latter is to take over the whole of the 
Falkirk tramway system. 

Finchiey.—CoLuision.—On December 19th a tramcar 
collided with a motor-car on the Great North Road, resulting in the 
death of one of the occupants of the motor and the injury of two 
others. It is stated that the oar caught in the tramway lines, 
skidded, and was thrown violently against the tramcar.  - 


Glasgow. EXTENSIONS.—Important extensions of the 
tramways are to be undertaken, including a route cver a new 
bridge to be constructed across the Olyde. 


Huddersfield.—W oRKMEN'8 TiCKETS.—À proposal was 
submitted at & recent Town Council meeting for the extension of 
the hours for the purchase of workmen's return tickets to 9 am, 
as most of the workpeople are working much shorter hours, and 
the majority not commencing work till 9 o'clock. The matter is 
to be considered by the Tramways Committee. 


Japan.—Tokio UNDERGROUND RatLway.—The Tokio 
Underground Railroad Co., organised some time ago, has recived a 
permit frcm the municipal authorities to purchase land and start 
anrveying preparatory to the construction of the projected line 
between Shinagawa and Asakuca, The work was to be com- 
menced on December lst, and the tunnelling early next summer. 
Negotiations to secure foreign capital from America are making 
fair progress, and, if this is forthcoming, in June next the com- 
pany will increase its capitalisation from 20,000,000 yen to 
80,000,000 yen.— Reuter's Trade Service (Tokio). 


London.— HaMMERSMITH.—The L. C. C. has sanctioned 


the borrowing of £9,936 for the purchase of six 34-ton e ect ric 
vehicles for the collection of house refuse. The Council! aving 
decided to accept the tender of the Westinghouse Cooper Hewitt 
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Co. forthe supply of three mercury vapour reotiflers, each capable 
of charging two vehicles, application is to be made for sanction to 
borrow £788 to cover the cost of these with the necessary switch- 
gear, &o. . 

ACCIDENT.—Six persons were injured in a tramway-car collision 
a‘ Holloway, N., on Sunday laat; failure of the brakes on one of 
the cars is stated to have been the cause of the accident. 


L. & N.-W. Railway,—RuxovR DENIED.—À rumour 
that the London and North-Western Railway Oo. is considering a 
tcheme which is likely to result in the electrification of the 
s;otion.of the railway between Chester and Holyhead, and that 
the scheme has some connection with the great electrical develop- 
ment which is to take place in North Wales, is not substantiated 
by railway officials at Chester, some of whom regard the project 
as being out of the question altogether. 

Ronald 


Palestine. — Tramways PROHIBITED. — Mr. 
Storres, Governor of Jerusalem, in his efforts to preserve the 
historical and religious features of the country, found it necessary 
t; refuse the request which was made some time ago for a con- 
«ession to run tramway cars from Jerusalem to Bethlehem and the 
Mount of Olives. 


Taunton.—PuRcHAsS&  DECLINED.—In consequence of 
the Town Council's decision to charge the Electric Traction Oo. 
more for its power, the company offered to transfer the under- 
taking to the Council for the sum of £7,000. On the surface 
this would appear to have been a remarkably reasonable figure, but 
it was stated at a Oouncil meeting that if the system was 
presented gratis to the town the transaction would be an 
unprofitable one, as under present conditions, it would be impossible 
to make it pay. The capital sunk in the undertaking amounts to 
£35,000. The company threatened if the offer was refused to 
discontinue the service altogether. 


York.—RaILLess Cars.—The new trackless car service 
between Pavement and Stockton Lane, Hewortb, was commenced 
on December 22nd. The distance is a mile and a quarter, and two 
cars are running, each seating 26 persons. 


TELEGRAPH AND TELEPHONE NOTES. 


France, — TELEGRaPHIsTS  STRIKR.— The telegraph 
service between France and other countries, chiefly Britain, Italy, 
and the East, is disorganised by a “ keep-to-the-rules"’ strike of 
telegraphists in protest against a Ministerial decree altering the 
conditions of their daily duty.says the Daily Mail. Thousands of 
urgent telegrams and cables for the Eastern Telegraph Co.’s station 
at Marseilles, and messages from New York to London ria the 
French route were being sent on by post last week. 

The Ohamber of Commerce of Calais has requested the Minieter 
of Pe to establish a second telephone line between Calais 
and Paris. 


L.C.C. Tramway Telephones, — Extensions. — The 
L.O.C. is considering the provision of an improved private tele- 
phone system with a view to minimising thedelays which oocur in 
dealing with breakdowns on the Council's tramway system. The 
existing system provides for only 24 external telephones which 
are in direct communication with the central exchange, although 
at 134 points there are internal telephones enclosed within 
feeder pillars from which communication is limited to the local 
sub-station. Calls cannot be received at these pillars On a 
number of sections the distance between points provided with 
external telephones varies from 1} to 3} miles, and in the event of 
breakdowns on these sections, delay in obtaining the n 
assistance is sometimes caused, as the only telephone available is 
one of the internal type. It is proposed that the selector telephone 
control system, which is in operation on the West Ham Corpora- 
tion tramway system should be installed. In addition to providing 
for selector stations, which can either call or be called as in the 
case of the existing “external” telephones, the system permite 
the inclusion of non-selector stations which can call, but which 
cannot be called from, the oontrol office. The principle of the 

m is that the oontroller shall be in immediate touch with, and 

record all items of importance occurring on the system, this 
information being readily accessible to those in authority. It is 
suggested that the non-selector pattern of telephone, which is 
cheaper than the selector type, should be provided at intermediate 
traffic points. This will enable calls to be made direct to the con- 
troller at the tramway offices and a non-selector station can be 
connected with a selector station. The Council is of the opinion 
that this system would facilitate the working arrangements and 
would be of assistance in dealing with breakdowns, and proposes 
that in the first instance the system should be installed on the 
northern tramways, leaving ita extension to the southern lines for 
consideration at a later date. The coat is estimated not to exceed 
£6,311, and the work could be completed in about nine months. 
No expenditure will be incurred during the current financial year. 


Tahiti, WIRELESS CoMMUNICATION.—A wireless station 
has been constructed at Mahina, Tahiti, for the purpose of 
opening up communication with Bordeaux. Results up to the 
p esent, however, have not been satisfactory, and further attempta 
will be made after a more thorough survey of atmospheric 
conditions has been carried out.—Zteuter's Trade Service (Paris). 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the par À indicates 
the issue of the ELBOTRICAL REVIEW in which “ Official 
Notice" appeared.) 


OPEN. 


Australia. — QUEENSLAND. — January 26th, 1921. 
P.M.G.'s Department. Telephone apparatus and parts. Schedule 
509. (December 10th.) 

SYDNEY. — Jan 31st. Municipal Council. H.T. and L.T. 
cable (specification No. 628). Electric Lighting Department, 
Town Hall, Sydney. 


Bulgaria.—Department of State Railways. Telephone 
and telegraph material, complete electrical installation and appe- 
ratas for coal mines. Lists can be seen at the Enquiry Room of 
the Department of Overseas Trade, 35, Old Queen Street, 8.W.1. 


Edluburgh.— Corporation. Tuning and maintaining organ 
in Usher Hall for three years, inclading motors and switches, to the 
point of janction with Oorporation mains, also all electric and 
electro-pneumatic connections. Conditions from Town Olerk. 


India, — MEERUT. — January 17th, 1921. Government 
of United Provinces hydro-electrical installation. Generating 
station equipment, including workshop equipment, H.T. trans- 
mission and distribution (overhead equipment, including poles), 
sub-station equipment, pumping station equipment and piping, &c. 
Mr. G. McHoey, sanitary engineer to the Government, United 
Provinces, Allahabad. —Hewer's Trade Service (Bombay). 


Leyton.—January 11th, 1921. Urban District Council. 
Electric wiring of 142 houses on the Barclay estate. (December 10th.) 


Manchester.— January 24th. Electricity Committee. 
Six motor-driven oiroulating- water pumps; three motor-driven 
boiler feed pumps and one motor-driven pump for weight-tank 
sump. (December 24th.) 

January llth. Tramway Committee. Electrio welding equip- . 
ment for the welding of tramway rail joints. J. McElroy, Manager, 
55, Piccadilly. 


Natal,.—DvuRBAN.—January 26th. Corporation. Supply 
of telephone cable, paper sleeves, concrete pipes, and various 
telephone and miscellaneous accessories and materials. 

February 16th. One 1,000.kw. rotary converter with trans- 
formers and switchgear. Specifications of the above may be 
consulted on application to the Department of Overseas Trade, 35, 
Old Queen Street, E.C. 


New Zealand. — NaPrEeR. — January 17th. Borough 
Council. : 5 electric . set. D the 
specifications blue prints may be seen at the t of 
Overseas Trade, 35, Old Queen Street, S.W. 


AUCKLAND. February 22nd, 1921. City Council. One 3, 000 Kw. 
H.T. turbo-alternator ; two 5, OOO-K w. H.T. turbo-altermators ; four 
1,500-Kw. rotary converters ;. four 500-Kw. rotary converters, 
switchgear and transformers ; four water-tube boilers, conveyor, 
pumps, pipework, H.T. and L.T. cables, (December 17th.) 


Rhodesia. — SALISBURY. — January 18th. Municipal 
Oouncil, Electrio generating plant, switchgear, cable and con- 
verters, Specification (£3 3s.) from the Oouncil's 
Engineer, Royal Chambers, Johannesburg. A copy of the specifica- 
tion may be consulted at the Department of Overseas Trade 
(Room 48), 35, Old Queen Street, S.W.1. 


South Africa.—JoHANNEsBURG.— January 18th, 1921. 
Rand Water Board. Supply and erection of steam boiler, super- 
heater, stoker, economisers, &o., steam turbo driven centrifugal 
pumps, condenser, &c., for the Swart Kopjes pumping station. 
Copies of the specifications, &c., and forms of tender can be Seen 
on application to the Machinery Section, Department of Overseas 
Trade, 35, Old Queen Street, S.W. 


CLOSED. 


Aylesbary. —Town Council: — 
Edison Swan Electric Co., Ltd.—500 yd. of cable, £116. 
W. Lucy & Co.—Joint boxes, 23s. each. 


Belglum.— The municipal authorities of Ougrée (province 
of Liéze) recently invited tenders for the establishment and equip- 
ment of a laboratory for the testing and standardisation of three- 
phase electricity meters. Onlytwo offers were reoeived, the lowest 
being that of the Socicté Belge pour la Fabrication des Compteurs, 
of Brussels. 


Bradford. — The Tramway Committee has decided to 
recommend the City Council to accept the tender of a Belgian firm 
for 100 steel tramway tires at a price between 40 and 50 per cent. 
lower than the quotations of nine British firms. 


Wrexham.— Town Council : — 
Electric light wiring, Acton Park houses, —E. V. Walker & Co. 
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Government Contracts. — The following Government 
contracts have beef placed during November, 1920 :— 
ADMIRALTY (CONTRACT AND PURCHASE DEPARTMENT). 


Automatic telephone exchange equi ment.—Sie 

Batteries.—D.P. Battery Co, Lid. j R 
Bitumen. -W. H. Keys, Ltd. 

Circuit breakers.—Whipp & Bourne, Ltd. 

Electrically driven air compressor.—Bellis & Morcom, Ltd. 

Electric light installation.— Foot & Milne, Ltd. f 

H. and L.T, cables and switchgear.—Johnson & Phillips, Ltd. 

Lamps for night sights.—A. C. Cossor, Ltd. 

Sheet mica.—Attwater & Sons, 

Motor-driven angle bar cropping machine.—Craig & Donald. 
Elements for radiators,—Automatic Telephone Manufacturing Co., Ltd. 
Resistances for electric welding.—Bertram Thomas. 


WaR OFFICE. 


NOTES. 


The Electrical Engineers’ Ball, 1921. — That we are 
still recovering from the effects of the war is recalled to our 
minds by the fact that since the Electrical Engineers’ Ball of 
1914—the eleventh of the series—that cheerful function has 
lain dormant. The New Year, however, is to see it restored 
to its normal place in the events of the season, and we have 
pleasure in giving below a list of the members of the Com- 
mittee which is in charge of the arrangements. It wil be 
held at the Hotel Cecil on Friday, February 4th. 


Crucibles.—Morgan Crucible Co., Ltd. 
Electrical equipment.—Pritchett & Gold a 
G.I. wire.—Lancashire Wire Co., Ltd. 


An MINISTRY. 
Switch boxes.—Park Royal Engineering Works, Ltd. 


Transformers.—British Electric Transform 
Post OFFICE. 
Protective apparatus.— Phoenix Telephone 


relephone apparatus.— British L. M. Ericsson Manufacturing Co., Ltd.: 
Works, Ltd. 
Sterling Telephone & Electric Co., Ltd.; Western Electric Co., Ltd. 
telephone cable.—Hackbridge Cable Co., 
and Phillips, Ltd. ; Pirelli General Cable Works, Ltd.; Siemens Bros. 


Peel Conner Telephone 
Telegraph and 


and Co., Ltd. 
Ducts.—Oates & Green, Ltd.; J. Woodw 
Pole finals.—H. Workman, Ltd. 
Condenser paper. —Brittains, Ltd. 
Telephone pegs.—J. Hannan. 
Telegraph poles.— C. Light & Co., Ltd.; 
Steel wire rope.— Whitecross Co., Ltd. 


The Electrical Engineers’ Ball is like no other social event; 


nd E.P.S. Co., Ltd. 
fraternity foregathers in 


er Co., Ltd. 


it stands alone in providing an occasion on which the electrical 
I 3 the spirit of comradeship and old 
acquaintance, determined to enjoy the passing moment to the 
full. It has invariably been triumphantly successful in that 
aim, and the organisers may be trusted to see to it that the 


twelfth ball will leave equally pleasant memories; it will be 


& Electric Works, Ltd. 
; Siemens Bros. & Co., Ltd.; 


Ltd.; Johnson 


ard, Ltd. 


seen that the list embraces leading representatives of every 


and carries a weight which 


penditure, and it has become the custom to divide this between 
the Benevolent Fund of the Institution of Electrical Engineers 


and the Electrical Trades’ Benevolent Institution. 


Payne & Co. 


GENERAL COMMITTEE. 


. Lead sleeves.—T. & W. Farmiloe, Ltd. 
Solder.—Quirk, Barton & Burns (St. Helens), Ltd. H. Alabaster. J. J. McGregor. 
Spindles.—Guest, Keen & Nettlefolds, Ltd.; T. W. Lench, Ltd.; C. H. Allcock. > : H. T. S. MacKay. 
Richards & Sons, Ltd. L B. Atkinson. P. V. McMahon. 
Flexible cord connection.—H. J. Dawes. e H. Baldwin. W. L. Madgen. 
Bronze wire.—T. Bolton & Sons, Ltd.; British Insulated & Helsby Cables, eo. Balfour, M.P. W. Lee Matthews 
Ltd.; Shropshire lron Co., Ltd.; F. Smith & Co. (incorporated with i H. Bowden. E. W. Moss. 
the London Electric Wire Co. & Smiths, Ltd.). =a ae chet nga K.B.E. Lee Murray. 
H.D. copper wire.—British Insulated & Helsby Cables, Ltd.; R. Johnson A. S 5 F. H. Nalder. 
Nephew, Ltd. x c amb. Sir Wm. Noble. 
Switchboard  wire.— British Insulated & Helsby Cables, Ltd. P: K Pala Col. W. A. J. O'Meara. 
Electric lift, G.P.O. (South).—Medway’s Safety Lift Co., Ltd. Sir J. ie : G. W. Partridge. 
Laying conduits.—Dalston-Hackney : H. Farrow. Dundee: W. Dobson. T. rtr evonshire, K.B.E. S. P. Pooley. 
FStreatham- Norbury: H. Farrow. Lambeth (Borong) Road), J. A. H. W Fair M. J. Railing. 
Ewart, Ltd. East Scotland Post Office Engineering District : Siemens Dr. S. 2. de Fe : P. F. Rowell. 
Bros. & Co., Ltd. London-Barnet-Welwyn (London District): J. A. E. ' Fo: e Ferranti. W. Rutherford. 
Ewart, Ltd. Finchley (Wir.dermere Avenue): G. J. Anderson. Pres- E. K Ec l H. Scholey, C.B.E. 
ton-Blackpool (Section III): S. Jowett & Sons. T. E. 6 ere 2 aed Sharp. 
Manufacture, supply, drawing in and jointing cable.—Cardiff-Port Talbot : Frank Gill ouse . C. Siddeley. 
W. T. Henley's Telegrap Works Co., Ltd. Derby-Nottingham : British Jas. G l : A. M. Sillar. 
Insulated & -Helsby Cables, Ltd. Birmingham-Wednesbury-Wolver- j P C Roger Smith. 
hampton: Johnson & Phillips, Ltd. Marlborough-Reading : Callender's Col. C CS Hardi D.S.O Sir John Snell. 
Cable & Construction Co., Ltd. , F B. O ' Haw ni ici l C. P. Sparks, C.B.E. 
Power plant, Land's End wireless station.—New Pelaphone Engine Co., C. W. Hill Byes: em Sutton: 
Ltd. „ . D. Taite. 
Telephone exchange equipment.— Hop: Western Electric Co., Ltd. Sun- um > n : ° G. M. C. Taylor. 
derland: Western Electric Co., Ltd. London exchanges.—Alterations Sir J. Keninal KBE J. Taylor. 
to stock markings: Western Electric Co., Lid. Cambuslang : Siemens Maior D. K A . M. G. Teezise. 
Bros. & Co., Ltd. Sub-contractors : English Rien os Ltd., for J E Kingsbury ca PR W aMis-Jones. 
i achi : 0 cumulator Co., Ltd., lor atteries. aa , . H. Walton. 
charging machines; Tudor Accu H. M. Leaf l Alf We Willcox. 


HicH COMMISSIONER FOR INDIA. 


Accumulators.—Chloride Electrical Storage Co., Ltd. AR 
Cable.—W. T. Henley's Telegraph Works Co., EX. 


Parts of dynamos.—J. Stone & Co., Ltd. 


Col. F. A. Cortez Leigh. 
Capt. W. S. Lonsdale. 


Ltd. McCullum. 


David Wilson. 
C. H. Wordingham, C.B.E. 


Executive Committee: O. H. Baldwin, E. J. Fox, C. W. Hill, J. E. Kings 
bury, Capt. W. S. Lonsdale, P. V. McMahon, A. M. Sillar, C. H. 


Wording- 


Generating sets.—W. H. Allen, Sons & Co., Ltd 
Motors.— Lancashire Dynamo & Motor Co., Ltd. ham, | 
Switchboards.—British Thomson-Houston Co., Ltd. „ W. Hill, A. M. Sillar. 


Copper wire.—T. Bolton & Sons, Ltd. 
Iron wire.—Rylands Bros., Ltd. 
Wireless installation.—Marconi's Wireless 


CRowN AGENTS FOR THE COLONIES. 


Hon. TREASURER: J. E. Kingsbury. 
‘Telegraph Co., Led. 


Alternators.—Metropolitan-Vickers Electrical Export Co., Ltd. 


Battery materials. Western Electric Cor, > 
Boilers and economisers..—Babcock & Wilcox, Ltd. 


Cables, &c.—Siemens Bros & Co., Ltd. 
Copper conductors.—T. Bolton & Sons, L 


Electric cables.— 


Electric generator.—Laurence Scott & Co., Ltd. 


Electric materials.—General Electric Co., 
" Fans.—General Electric Co., Ltd. 

Insulators, spindles, &c.—Bullers, Ltd. 

Telegraph line material.—Siemens Bros. 


Telephones.—British L.M. Ericsson Manfg. Co., Ltd. 
Telephone switchboards.—Western Electric Co., Ltd 


Train lighti joment.— J. Stone & Co., Ltd. 
5 ; e Iron Co., Ltd. 


Bronze and copper, &c., line wire.— 


W. T. Glover & Co., Ltd. 


from the Woolwich power station 


Woolwich Inquest.—At the adjourned inquest upon 
Maurice Pettett, who was killed by & piece of metal projected 


when a turbine raced 


away and burst, several of the station employés gave evi- 
td. dence. William Cottle, an engine driver, who was injured by 


td. 


the explosion, said that he received instructions to start u 
the No. 4 set on the day of the accident. 
= the set was brought up to.ite normal speed of 3,000 R.P.M. 


He did this, an 


The switchboard attenddnt was preparing to synchronise, and 


He attempted to clo 


the driver was told to lower the speed 
as he was about to gry out the order the set began to race. 
the stop valve,but when the valve was 


about three parts closed the explosion occurred, and he was 
Mr. Swann, representing the manu- 


of the machine, but 


rts, which had 
disaster to defects in 
statements were calcula 


the case should 


G.I. line wire —Rylands Bros. & Co., Ltd. 
rendered unconscious. 
— . — facturers of the turbine, protested against repo 
appeared in me Press, attributing the di 
construction. ese premature 
FORTHCOMING EVENTS. to pouce the firm's pars anc he thought that another 
stita Marine Tuesday, J 4th. At the Institute, tribunal to inquire into the tec! nical aspect o 
a itate oF ries, At 8.60 m. Paper on id The Internal Combustion Engine be formed. The Coroner replied that he was not concerned 
Gearing,” by Me. W. Pollock. with the cause of the accident, and it was not his intention 


ectrical eers—South-Midla 
Institution of El 8 Xe the Institute, Birmingham. At 


Section). Tuesday, January 4th. 
7.30 p.m. Address by the President 


Atkinson). 


Manchester Wireless Soclety.— m. Lestuf- January Sth. At the Albion 


Hotel, Manchester. At 7.0 p.m. 


Lecture on Induotance Coils,” by 


nd Centre (Students 
of the Institution (Mr. Li. B. 
down he called to the driver 


Mr. A. Parkinson. d d had f 

Physical Society of and the Optical Society.—Annual Exhibi- deceased na ormec 

tion. Wednesday, January 6th, and hursday, January 6th. At the Accidental Deat 
Im College of Science, South Kensington, B. W. From 8 to 6 p.m. 


and from 7 to 10 p.m. 
Chelmsford Engin 


eering Society 
Anglian Institute of Agriculture. At 7 p. m. 
— Friday, January 7th. 


Eeonomios,'' by Mr. T. Clarkson. 


Institution of 
Hall, Westminster. At E Lecture 
and Application," by Mr. H. G. Pusey. 


voyal institution of Great Britain.—At Albemarle Btreet, W. 
Haunts of Life’—by Prof. J. 


Christmas 
Thomson :—Saturday, 
—Tuesday, January llth. 


January 8th. " 


.—Thursday, January 6th. At the East 


“The Mastery of the Air." 


* 


Paper en Motor Transport 


At the Gaxton 
tte on The Indicator: Its Use . 
and social purposes. Such 


an option has been exercised on 
city. 
scribe to capital are 


At 8 p.m. 
Arthur 


The Conquest ef the Land.“ 


to take any technicalities into consideration. 
the charge engineer, corroborated the driver's evidence, stat- 
ing that when he saw it was impossible to shut the machine 
to save himself. i 
Elliott, station engineer, said the piece of metal which killed 
d part of the alternator. 
was returned by the jury. 


illam Stiff, 


Frederick 


A verdict of 


A Club for Engineers ia Birmingham.—For some time 
past an influential committee has been working in Birming- 
ham, with the object of filling a long-felt want in the district, 
namely, a club where engineers can meet both for business 
progress 


has been made that 
premises in the heart of the 


Names of prospective members and promises to sub- 
being received, & fact which is very 


——ñññ — — 
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gratifying to the committee after the hard work which has 
been put in during the’ preliminary stuges. 
_ The project is receiving the hearty support of many of the 
industrial and professional leaders of the Midlands, and 
the. list of officers includes as president, Sir Hallewell 
Rogers, J.P., M.P. (chairman of the B.S.A. Co., Ltd.), as 
vice-presidents, Sir Gilbert Claughton (chairman of the L. and 
N.W. Railway), Mr. Hugo Hirst (chairman and managing 
director of the General Electric Co.), Mr. R. A. Chattock 
(city electrical engineer, Birmingham), Mr. F. J. Dixon (chief 
engineer to the South Staffs. Waterworks Co.,) Mr. J. H. 
Lloyd, J.P. (director, Messrs. Stewarts & Lloyd), and Mr. 
Claud Tryon. | T 
The chairman of the General Committee is Dr. Garrard ; of 
the Finance and Buildings Committee, Mr. J. W. Madeley, 
J.P.; of the Rules and Propaganda Committee, Mr. R. A. 
Chattock; of the Membership Committee, Mr. W. F. Higgs, 
and the hon. secretary is Mr. J. Fearn, of the B.S.A. Co., Ltd. 
We understand that there will be no entrance fees for the 
first 500 members. The annual subscription is to be five 
guineas, country members paying half that sum. 


District Industrial Councils: Meeting of Employers’ 
Side.—At the meeting which will be held early in January 
of the employers’ sides of the various District Councils, we 
understand that the draft agreement between the employers 
and the trade unions of No. 10 (Greater London) Area will 
come up for consideration. The situation is at present that 
the draft agreement has been provisionally settled by the 
Greater London Council, and awaits the final approval of the 
National Council. Before the meeting at which the agreement 
will come up for final approval, the meeting of the employers’ 
sides of the District Councils will take place, and it would 
appear that the action of the National Council will depend 
largely upon the consensus of opinion at that meeting. We 
understand that the feeling of the District Councils generally 
is that the National Council should postpone approval of the 
Greater London Area agreement until all the other Councils 
have had an opportunity of considering the principle involved. 
The agreement gives a guarantee to the employes in the 
Greater London Area that wages shall rise pari passu with 
the increased cost of living, and that wages shall similarly 
decrease down to the point where the cost of living is 150 per 
cent. above pre-war figures. If the Greater London agreement 
were approved by the National Council, it is obvious that a 
similar agreement would be presented to each of the District 


Councils, and that the case would be entirely prejudiced if 


any one Council had given unconditional assent to such agree- 
ment. Further, it is felt that the principle has even a national 
interest outside the electricity supply industry, since the 
unions involved are also largely interested in engineering 
works throughout the country. If such an agreement ori- 
ginates in the electricity supply industry, and especially in 
an important centre like London, it would seem likely that 
the trade unions would continue to use the electricity supply 
of London to force the demands in other parts of the country. 
The agreement, therefore, would seem to afford a possibility 
;* greater uncertainty as regards strikes in London than ever, 
and so would not fulfil the purpose of the Greater London 
agreement as contained in the preamble, which was to ensure 
that the supply of electricity might be ''carried on continu- 
ously without interruption." In the past successful claims 
have been put forward by the unions that the electricity supply 
industry should follow engineering awards; this was, of course, 
when the engineering industry was of crucial importance to 
the country during the war, and consequently the industry 
in which claims could not be resisted. Now, when the tables 
are somewhat turned, the policy apparently is to make the 
claims on the electricity supply industry and follow them up 
by claims on the engineering or other industries. 

It seems to be a question whether the undertakings in 
Greater London fully appreciate the agreement to which they 
are committed; certainly it has given rise to considerable 
disquiet in undertakings in other parts of the country. There 
is a further important bearing on the country generally. If 
the Greater London agreement is to obtain throughout all 
industries, namelv, that all workers are to be guaranteed for 
all future time that wages shall increase exactly in proportion 
to the cost of living, it is obviously a very important new 
consideration. The possible increased charge on the rates in 
the case of municipal undertakings and the higher prices for 
power supplv will both have the same incidence, namely, in 
bearing hardlv on manufacturing companies, which in turn 
will be still further thrust out of the world market, with a 
resulting increase or unemployment. The question is reallv 
not one of increase of wages, but whether the industry should 
be tied for all time under a legal agreement when the con- 
ditions of the future are quite unknown. These are some of 
the considerations which, we understand, are exercising the 
minds of many supply undertakings throughout the country 
which feel that they are being involved in the Greater London 
agreement. 


Radium for Parls.— As a result of the visit of Mme. 
Curie, the Commission of the Paris Municipal Council is to recom- 
mend the purchase of 1 gramme of radium. Costing 400.000 fr. 
before the war, it will now, it is estimated, cost 1,000,000 fr. 
(roughly, £16,600), 


 Educational.— Potytrcanic, Recent STREET, W.—A 
special course of six lectures on "'Alternsting-Current Wave 
orms,” by Mr. P. Kemp, M. I. E. E., will be held on Friday evenings, 
commencing January 14th; fee for the course 7s. 6d. For full 
particulars see our advertisement pages to-day. 

The intimation that January lst, 1921, will be the appointed 
day for the operation of the sub-sections of the Education Aot, 
1918, providing for the abolition of the half-time system and of 
the exemption from schocl of children under the age of 14, has, 
says The Times, been withdrawn. The Board of Education points 
out that at the time when the original intimation was given it 
was anticipated that the war would have terminated within the 
meaning of the Termination of the Present War (Definition) Act, 
1918, before January Ist, 1921, which now appears improbable, 


CONTINUED EpvucaTION.—The handicap under which our 
schemes for educational reform are placed by the lack of funds to 
carry them into effect is well illustrated by a memorandum that 
was sent to the Prime Minister by the Federation of British 
Industries early this month. The Federation pointed out that 
school accommodation would be required for 1,200,000 additional 
students (age group 14-16), at a cost of £21,000,000 ; 30,000 more 
teachers would be required, costing £10,000,000 per annum, and 
the wage charge would be about £3,000,000 in the first year 
(representing loss in earning capacity’. The total annual charge 
on the national resources would thus be about £15,(00,000 if 
compulsory continued education up to the age of 16 years were 
established. In subsequent years the cost would be much greater 
as the Act came into full operation, and atudents aged 16-18 were 
provided for. The Federation therefore asked for the fullest con- 
sideration of the question from the financial point of view. 


R.A.F. Electricans' Neunlon.— A Committee has been 
formed, with Messrs, H. Lovelock and W. L. Turpie as joint secre- 
taries, to complete arrangements for a reunion of the electrical 
section, E. R. S., R.A.F., France, which will take place in London, 
on Saturday, January 29th. All who served in this unit are 
requested to communicate with Mr. W. L. Turpie, 318, Cricklewood 
Lane, London, N.W. 2. 


Appointments Vacant.—Cable jointer for the Leicester 
Corporation tramways and electricity department; electrical 
draughtsman (£650) for the klectrical Engineering Department, 
City and Guilds Engineering College; thift engineer for the 
Radcliffe Urban District Council hlectricity Department. See our 
advertitement pages to-day. 


Artificial Abrasives. — The manufacture of artificial 
abrasives—silicon carbide and corundum—in the electric fur- 
nace is described by C. J. Brockbank (Journal of the Society 
of Chemical Industry, Transactions, 1920, xxxix, 4143). For 
silicon carbide or carborundum, electric furnaces of 1,000 to 
3,000 H.P. are used; the yield per unit is somewhat larger 
in the largest furnace, but the product is somewhat inferior 
in quality to that made in the smallest furnace. The 1,000- 
H.P. furnace has an inside width of 5 or 6 ft., and a length 
of 20 ft. between the heads which carry the electrodes. These 
heads are 40 in. thick. Each terminal has two electrodes of 
graphite, 10 in. in diameter and 48 in. long. A resister core 
of 1,200 pounds of graphite powder is placed between the 
electrodes; it forms a laver 36 in. wide and 10 in. deep, and 
carries the current. The charge lies below, above, and on 
both sides of this core. *A typical charge, using new materiala, 
contains 1,500 lb. petroleum coke, 9,520 lb. white sand, 300 Ib. 
sawdust, 40 lb. salt. The sawdust is used to make the mass 
porous, facilitate escape of the carbon monoxide formed in 
the reaction, and prevent formation of blowholes. The salt 
aids in the elimination, as chlorides, of impurities present in 
the sand and coke. The entire charge is not converted into 
carborundum; a portion merely serves as a heat-insulating 
blanket. This unused portion is added to the next charge. which 
has the following composition: Petroleum coke, 1,500 lb.; 
Band, 2,455 lb.; sawdust, 300 lb.; old mixture, 400 lb.; salt, 
40 lb. The furnace is run at a voltage between 85 and 160, 
usually 85 and 100, for a period of 32 to 34 hours. Each pound 
of crystalline carborundum produced requires 5 KW.-hours of 
electrical energy. The crystalline product is removed from 
the furnace after cooling, is crushed, treated with sulphuric 
acid, and then with caustic soda to remove surface impurities, 
washed, dried, and screened. For abrasive wheels, it is mixed 
with a porcelain bond, and fired in a pottery kiln. 

In the manufacture of artificial corundum (aluminium 
oxide) a typical furnace mixture is: Calcined bauxite ore, 
1.750 Ib.; coke, 100 lb.; iron borings, 350 lb. A laver of the 
mixture 1 ft. thick is placed on the carbon hearth, a train 
of graphite powder is laid from electrode to electrode. and 
the furnace is started. As soon as a molten path is formed. 
it carries the current, and more charge is added. The usual 
voltage is 100; from 4 to 5 tons of corundum are produced 
in a furnace with the expenditure of. 18,000 Kw.-hours of 
energy. Reduction is not carried too far, for traces (1 ta 2 
per cent.) of the oxides of iron, silicon, and titanium increase 
the toughness of the product. The iron oxide and silica 
present in the charge are reduced to metal alloy, and sink to 
the bottom of the furnace. "The iron borings in the charge 
are used to keep the silicon content of this alloy below 15 pr 
cent., and thereby facilitate its magnetic separation from the 
crushed carborundum.—Journal of the Franklin Institute. 
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` Electrically-driven Battleships.—Mr. Daniels, Secretary 
of the U.S. Navy, has authorised the publication of a statement 
according to which three new types of ships for the U.S. Navy are 
now under construction. The first type comprises the six new 
bettleships authorised in 1916, which will probably be the largest 
in the world. Next come the 3,000-ft., 2,000-ton submarines, which 
will have sufficient speed and oruising radius to enable them to 
accompany the Fleet as a part of it. The last of the trio is the 
latest type of aircraft carrier, the La»gley, which vessel is the 
old electrically-driven collier Jupiter, refitted for her new róle. 
With increased dimensions, displacement, and protection againat 
rican, all the vessels will burn oil fuel, and will be electrically 
riven. 


Sweden.—NeEw CaBLRS.— With reference to the note 
under this heading on page 785 of our issue of December 17th, we 
are informed that the contract, which includes loading ooils and 
six intermediate repeater stations. was awarded to the International 
Western Electric, and not to the General Electric Co., as stated. 


Service Notes.—Electrical artificers who are within 
three years of completing time for pension, or within three years 
of completing their first engagement and do not wish to re-engage, 
will not be required to requalify in the Torpeio School. Should 
auch a rating, however, subsequently decide to re-engage, he will 
ba reqaired to requalify in his rating before being allowed to do so. 

A new Navy Ozder states that the provisions of the monthly 
order No. 2,945, of 1918, in so far as they provide for one-half of 
the promotions to the rank of lieutenant or equivalent rank being 
made by selection from younger officera who have passed certain 
examinations, are not applicable to the telegraphiet branch. In 
other respects, however, the provisions of the order in question 
will apply to this branch.— The Times. 


Prevention of Railway Accideats.—Major A. Mount, 
R.E., reporting to the Ministry of Transport upon an accident at 
Preston (L. & Y. Railway) on September 25th which resulted in 
the receipt of injuries by 12 gers, says : " It 1s unlikely that 
the accident would have happened had track circuits existed. The 
case is & good example of the value of the protection they afford. 
The company had . . . decided to install them here as pert of an 
extensive programme of this type of work on the system. 
Difficulty, however, in obtaining material had delayed this work, as 
it has elsewhere. The installation had been completed when the 
inquiry waa held,” 


INSTITUTION NOTES. 


Diesel Engine Users’ Association.—At the December meeting of 
the Association, Mr. C. O. Milton, A.M.I.E.E., electrical engineer to 
the Borough of Maidenhead, was elected President for the ensuing 
year, and Mr. Percy Still, M. I. E. E., M.I Pet. Tech, chief engineer to 
the Ohelsea Electricity Supply Co., Ltd., was re-elected hon. 
secretary. Messrs. Napier (Prentice, M. I. E. E., and A. E. Farrow, 
A.M.LE.E., were elected members of the general committee in 
place of the two members who retired. The members of the 
Standing Committee on Insuranca were all re-elected. The hon. 
Secretary made his annual statement, showing that the Association 
has further increased its membership. The Association was 
hopeful that the I.E.E. Council would give permission to allow the 
meetings to be held in its building. The great majority of the 
members were at a considerable distance from the centre where 
meetings were held, scattered not only throughout this country, 
but in the British Dominions and foreign countries. The right to 
attend meetings was not considered the main advantage of member- 
ship, but the practical information circulated by the Associa- 
tion was appreciated and found helpful. The hon. secretary also 
made reference to the fact that he was frequently receiving 
inquiries for suitable men for appointments as chief engineers, 
assistant engineers and superintendents for installations having 
Diesel engine plant, or for fitters and drivers, &c. ; he suggeated 
that members would do well to refer to him any suitable appli- 
canta for such appointments. 


Edinburgh Electrical Society.—Mr. James Walker's paper on 
" Electricity in the Factory" was delivered to the Society on 
December 17th. Mr. Walker dealt with the lay-out and equipment 
of an A.C. factory plant, and illustrated his remarks with a large 
number of lantern slides. Methods and devioes for the orderly 
arrangement of motor control gear were given in aome detail, and 
experiences in dealing with breakdowns were described. At the 
first meeting in the New Year, Mr. W. F. Mitchell, A.M.I.E.E. (late 
Mains Department, Edinburgh Corporation), will read a paper 
entitled ‘‘Some Notes on Cables.” 


Institution of Electrical Engineers (East Midland Sub-Centre).— 
On January 4th a meeting will be held at the College, Lough- 
borough, when Colonel Newton, D.S.O., will give a lecture on The 
Experiences of a State-Controlled Engineer," illustrated by lantern 
slides. 

Birmingham Wireless Soclety.—4A paper, entitled The Manu- 
facture of Thermionic Valves.” was read on December 16th, by 
Mr. E. S. B. Staines. of the Edison Swan Electric Co, Ltd., before 
the Society at the Midland Institute. The author dealt very fully 
with the subject, and at the coaclusion of the paper great atten- 
tion was attracted by & comprehensive exhibit of valves and parta 
in various stages of manufacture, 


OUR PHRSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 

VV of the profession and industry, 

electric tramway railway officials, to readers of the 
Fw . 


It is with interest we note that MR. JOHN AMES, general seore- 
tary of the Industrial League and Council, has been appointed a 
member of the Commercial Panel of the Appointments Department 
of the Ministry of Labour. 

Mr. O. J. JEWELL, M. I. E. E., has resigned his position as 
engineer to the Yorkshire West Riding Electric Tramways Oo., Ltd., 
and has been appointed general manager to the Norwich Electric 
Tramway Co., Ltd. commencing in his new appointment on 
January 3rd, 1921. 

CoUNCILLOR R. J. WILSON has been re-elected chairman of the 
Sunderland Corporation Electricity Committee, and COUNCILLOR 
T. SPEEDING, vice-chairman. 8 

Mrssks. KINCAID, WALLER, MANVILLE X DAWSON, consulting 
engineers, have taken into partnership Mr. A. E. JACKSON, 
M. I. E. E., and MR. H. G. SIMMONDsS, who have been intimately 
associated with the firm as principal assistants for many years 
past. The address of the firm is now St. Stephens House, Victoria 
Embank ment, S. W. I, the Government having reinstated them in 
their former offices, which were commandeered during the war. 

Mr. T. BiRkETT, Superintendent of Telegraphs, G.P.O., Edin- 
burgh, has retired after 46 years’ service. On Friday, last week, he 
was presented with a gold watch from the controlling officers and 
ataff, and Mrs. Birkett received a gold brooch. Mr. Geo. Dawkes, 
Controller of Telegraphs, made the presentation. 

Mr. A. G. BEAVER has joined the board of the Sun Electrical 
Oo., Ltd., as managing director. | 

SIR ADAM BEOK, of Ontario, Canada, arrived in London a week 
ago on a private visit. l | 

Mr. A. E. Grooort, of Marconi's Wireless Telegraph Co. (Trans- 
Oceanic Section), has been appointed chief telegraph, telephone 
and radio-telegraph engineer to the Siamese Government. 

Wills.—Sin CHAS. PETRIE, director of the Singapore Electric 
Tramways, Ltd., left £58,067. 

Siz D, W. Owen, director of the Urban Electric Supply Oo., Lt I., 
and the Cornwall Electric Power Co., Ltd., left £22,745. | 


NEW COMPANIES REGISTERED. 


Superlamp, Ltd. (172,067).—Private company. Regis- 
tered December 16th. Capital, £1,000 in £1 shares. To carry on the business 
of dealers in, exporters and importers and manufacturers of electrical, gas, 
oii, and lighting goods and accessories, &c. The subscribers (each with 250 
shares) ure: C. Orgel, 111, Great Eastern Street, E.C. 2, electrical accessories 
dealer; Mrs. S. Orgel, 125, Queens Road, N.4. The subscribers are to 
appoint the first directors. Secretary: S. Orgel. Registered office: 111, Great 
Eastern Street, E.C. 2. 


E. & C. Gates, Ltd. (172,187).—Private company. Re- 
gistered December 22nd. Capital, £3,000 in £1 shares (2,700 10 per cent. 
cumulative preference and 300 ordinary). To take over the business of an 
electrical engineer and electrician carried on by C. Gates as “ E. & C. Gates,” 
at Arcade Street, Norwich. "The first directors are: M. C. Warren (chairman), 
Swardeston, Norwich (director of Claxton & Warren, Ltd., and the Norwich 
Improved Pulling Co., Ltd); C. Gates, 50, Mornington Road, Norwich. 
Qualification : 200 shares. Registered office: Arcade Street, Norwich. 


British Industries Fair (Birmingham), Incorporated 
(172,127).—Registered December 20th as à company limited by guarantee, 
without share capital, The company is not formed for purpose of profit, and 
the word ''limited '' is omitted from the title by licence of the Board of 
Trade. To organise and promote theeBritish Industries Fair, Birmingham. 
The subscribers, numbering 68 or more gentlemen (all in Birmingham and 
district), are named in the Articles of Association as first members, subject 
to their written consent being received. The management is vested in a 
Council, to be appointed bv a majority of the members. Solicitor: F. T. 
Edge. 5. Waterloo Street, Birmingham. Registered office: 95, New Street, 
Birmingham. 


 OPPICIAL RETURNS OP ELECTRICAL : 
COMPANIBS, ' 


Oriental Telephone & Electric Co., Ltd.—Satisfaction to 
the extent of £7,900, on December 7th, 1920, of trust deed dated June 2Bth, 
1905, and deed of acknowledgement dated June 12th, 1907, securing £200,000 
debenture stock. 


South Metropolitan Electric Light & Power Co., Ltd. 
(47 ,&75c).—Return dated March 10th (filed December Ist, 1920). Capital, 
£500,000 in £l shares (250,000 ordinary, 150,000 7 per cent. cumulative first 
preference, and 100,000 6 per cent. cumulative second preference), 150,000 
ordinary, 142,968 first preference, and 96.366 second preference shares taken up; 
£381,466 paid; £7,868 considered as paid. Mortgages and charges, £374,000 
paid. 

Henry Bisseker, Ltd.—Satisfaction to the extent of £1,000 
on September 7th, 1920, of debentures dated October 3lst, 1919, securing 
£7,700. 

Wey Engineering Co., Ltd.—Issue on December 14th, 


1920, of £3,500 debentures, part of a series already registered, 


Hindhead & District Electric Light Co., Ltd.—Issue on 


December 7th, 1920, of £100 debentures, part of a series already registered. 
Bolton Welding Co., Ltd.—Mortgave dated November 

30th, I. 20. to secure £350, charged on 42. Howard Street, Bolton, and stables 

and outbuildings adjoining. Holder: T. Y. Ritson, 7, Wood Street, Bolton. 


County of London Electric Supply Co., Ltd.—Charge on 
certain land at Barking dated December Ist, 19), to secure £30,000. Holders: 
North British & Mercantiie Insurance Co., Ltd. 
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Creed & Co., Ltd.—Debentures dated December 10th, 
1920, to secure £35,000 charged on certain freehold land and buildings in 
Croydon subject as to 1, 3, and 5, Addiscombe Road, to a mortgage for 
£3,000, and the company's undertaking and property, present and future, 
including uncalled capital. Holders: F. W. Ellis an J. Wells, 2, 
Princes Street, E.C., trustees of National Provincial and Union Bank of 
England, Ltd. 


Siemens Brothers Dynamo Works, Ltd.—Satisfaction to 


the extent of £490,000, on December 14th, 1920, dated February Ist, 1918, 


securing £690,000. 
General Brass Fittings Co., Ltd.—Particulars of £10,000 


debentures authorised December 6th, 1920; whole amount issued; charged on 
the company’s undertaking and property, present and future. 


CITY NOTES. 


The fifty-seventh ordinary general meet- 


The India- ing of this company was held on Tues- 
Rubber, Gutta» day, December lst, at the offices, 106, 
Percha and Cannon Street, Major Leonard Darwin 
Telegraph in the chair. In proposing the adoption of 


Works Co., Ltd. the report, the chairman said, in dealing 
with the cash position of the company, he 
wished to point out that on the liability side of the balance 
sheet was an item which included Loan from Bankers,” 
the appearance of which should occasion little surprise, 
notwithstanding the fact that new capital amounting to 
£315,726 68. 3d. was introduced during the year under review. 
By reason of the increased cost of labour and of nearly every 
kind of material, all business concerns now required at least 
three times the amount of liquid capital required in pre-war 
days. Such had been their experience in England, and also 
in their French factory, and the difficulty had been aggra- 
vated by most persistent and peremptory demands by the 
Inland Kevenue for payment of excess profits duty. In respect 
of that tax over £400,000 had been paid by the company 
since the beginning of the war, and of that amount £180,000 
had been paid within the last twelve months; whilst takin 
income tax also into account, the total sum paid amounte 
to over half a million sterling. The board deemed it im- 
politic at the time to attempt to increase the paid-up capital 
by more than £250,000, preferring to meet further requirements 
by means of temporary loans from the bankers. Whilst thus 
indebted, and until more favourable conditions existed whereby 
they could show a more liquid state of their assets, the 
directors were convinced that the only policy which could 
be adopted was that of deferring their recommendation of a 
further distribution to the ordinary shareholders, a policy they 
believed to be in the best interest of all concerned. The 
turnover at Silvertown for the year showed a slight increase 
as compared with that of the previous year, considerable 
changes having, however, taken place in the relative pro- 
duction of the different departments. Owing to the practical 
stoppage of all aeroplane tire and wheel work, and also to 
the slackness of trade in motor and cycle tires during the 
latter part of the year, the output of the tire section had 
materially diminished, both in value and quantity. As a 
set-off against this, the output of their general business had 
gone up, with the result of a slight increase in the total 
turnover. As regarded the future, the value of orders on 
the books for general goods was approximately the same as 
last year, but the orders for motor tires were very much 
down owing to the recent slump in that market. Although 
they had been free from strikes on the part of their own 
workers, the strikes in other trades had seriously affected the 
progress of work in their factory; and they had been obliged 
to shut down the greater part of the works early in the 
financial year owing to the railway strike. A very serious 
interference with their trade was also caused by the moulders’ 
strike, which not only greatly delayed the completion of the 
work being executed in their own engineering shops, but 
also caused long delays in the delivery of machinery and 
appliances which were on order from other firms. The cost 
of production being of such great importance, he must call 
attention to the way in which it was affected by the existing 
heavy taxation on industry. He had already pointed out 
that they were not getting from the worker such an increase 
in output per hour as would counterbalance the effect of the 
reduction in working hours, and the efforts of the manage- 
ment to compensate for the consequent reduction in daily 
output, by the introduction of new machinery specially de- 
signed to increase the output per hour, had been greatly 
hindered by the want of money which, instead of being 
applied to that most necessary purpose, had had to be paid 
over to the Government for excess profits duty, income tax, 
and local taxation. The Persan works did good business 
during the year in all directions, including tires, whilst 
working under many difficulties arising chiefly from lack of 
fuel. strikes, and the general dislocation of industry. At 
their Burton works great and unavoidable delays took place 
in changing over from war to peacetime conditions; but they 
commenced turning out new lines of goods in the early part 
of the vear, and the rate of increase war encouraging. The 
foreign branches on balance showed approximately the same 
profit as last year. During the war, almost every single 
British aeroplane wheel and tire was made bv them. After 
the war the demand for those gooda fell off very greatly, 
and they had to revert to a great extent to lines of trade 


abandoned in favour of war work. There they found them. 
selves at a disadvantage, because their opponents, less busy 
with war work than themselves, had been able in large 
measure to fill the place they had formerly occupied m 
those civil lines of trade. Then again, with the approval 
of the English Government, they picked up and relaid Ger. 
man cables for the French Government, who marked their 
appreciation of the work done by the award of the Legion 
of Honour to their managing director. Their steamer, when 
employed on that work, was sunk without warning by a 
German submarine. For all that they had received but bare 
thanks and no compensation whatever from the English 
Government. The chairman felt complete confidence as 
regarded the ultimate future of the company. They had 
received a few letters from shareholders pointing out the 
hardship that would be inflicted upon them by the with. 
holding of dividends. He and the board felt the deepest 
sympathy with those shareholders in their unfortunate posi- 
tion, but it was no fault of the directors. ‘lhe way to face 
a position of the sort they were now confronted with was 
calmly and without panic, and that was what they intended 
to do. With that policy before them he had no dot that 
the cash position would slowly and steadily improve. The 
report was adopted. 

The directors' annual report states that 
the book value of the land, buildings, ma- 
chinery, &c., after taking additions into 
account and allowing for depreciation, has risen from 
£5,724,486 at December 31st, 1915, to £7,314,094 at the end of 
1919. On the other aide, the reserves have increased from 
£2,064,261 to £6,669,159. The £200,000 shown as Reserve 
for Works Extensions in the 1915 balance sheet has been 
merged in General Reserve," bringing that account to 
£1,200,000. Interests in subsidiary and connected companies 
have risen from £5,448,734 to £17,236,516. Practically the 
whole of this large increase is due to the purchase authorised 
at the general meeting held on March 24th, 1919, of the shares 
of the Metropolitan Carriage, Wagon and Finance Co., Ltd., 
which included a controlling share in the British Westing- 
house Electrical and Manufacturing Co., Ltd., with its sub- 
sidiaries, gnd interests in other electrical concerns. The name 
of the British Westinghouse Company was changed in August, 
1919, to The Metropolitan-Vickers Electrical Co., Ltd., by 
agreement with the American Westinghouse Co. The, second 
and third mortgage debentures of which the outstanding 
balances at December 31st, 1915, amounted together to 
£1,058,200 were reduced by annual redemptions and have been 
finally paid off. The 4 per cent. first mortgage debenture 
stock of £1,250,000 redeemable in 1937 alone remains outstand- 
ing. The amount distributed in dividends in respect of the 
four years ending December 31st, 1919, reached the figure of 
£3,967,112. After payment of these dividends, and providing 
for all Government taxation as nearly as can be estimated to 
the end of the year 1919, and after adding £319,749 16s. 
brought forward from 1915, the amount to be carried forward 
from 1919 to the credit of the current year is £846,363 148. 9d. 
A special note circulated with the report gives a summary of 
the work done by the company during the war. 


The Compagnie Générale 


Vickers, Ltd. 


Electrique 


French (Nancy) reports net profits amounting to 

Companies. 1,350,000 fr. for 1919-20, and a divi nd 

h at the rate of 8 per cent., or 40 fr. per 
share. 


The Société Electricité de Paris reports net profits of 
2,543,000 fr. for 1919-20, as compared with 2,548,000 fr. in the 
preceding year. The directors recommend a dividend at the 
rate of 20 fr. per share, as in 1918-19. 

The Société de Constructions Electriques, of Lyons, reports 
gross profits and balance forward amounting to 254,000 fr., 
permitting of the payment of a dividend at the rate of II fr. 
per old share on capital of 1,000,000 fr., and 1.50 fr. pet 
share on the new shares for 1,000,000 fr. 

The Compagnie Industrielle des Téléphones reports pet 
profits and balance forward amounting to 4,119,000 fr. for 
1919-20, as contrasted with 5,005,000 fr. in the previous year. 
It is intended to pay a dividend at the rate of 35 fr. per sbare, 
as in 1918-19. m 

The Société des Accumulateura Electriques (late A. Dinin! 
reports that the production of batteries for various purposes 
was developed during 1919-90, particularly for telephony. rail- 
ways, wireless telegraphy, &c. At present the company !5 
devoting its efforts to the manufacture of stationary batteries. 
and expects to occupy a prominent position in this respect both 
in the French and foreign markets. After making provision 
for depreciation, the accounts show net profits of 998.000 fr. 
permitting the payment of a dividend at the rate of 90 fr. 
gross per share, as compared with 36 fr. for the 18 months 
which formed the preceding financial year. 

The ordinary meeting of the Constructions Electrique, 

(Nancy) has approved the report of the management, an 
fixed the dividend at 15 per cent. It has also authorised the 
raising of the capital from 2.000.000 to 4.000.000 fr. ; 
. The Société des Forces Motrices de la Vienne has just 
issued 6 per cent. bonds to the amount of 10.000.000 fr. Tw 
Isle Jourdain dam and station on the Vienne will shortly ls 
completed, and will probably enter on working at the em 
of the year. The available power anticipated is 9,000 R. P., an 
the yearly output 95,000,000 kilowatt-hours. 
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The meeting of October 2th of The Forces Motrices du 
Haut Rhen voted a dividend of 62 fr. 50 c. per share, the 
profits realised totalling 2,110,850 fr. The report states that 
during the year the kilowatt-hours sold were 57,417,517, against 
41,119,319 in the foregoing year. 

The Compagnie Méridionale d' Eclairage et de Force is about 
to raise its capital from 500, 000 to 1,000,000 fr. 

A dividend of 6 per cent. has been voted by the Société 
d'B'ectricité pour la Lumiére et la Force, after having ap- 
proved the accounts of the last working year. 

The shareholders' meeting of Le Fil Dynamo, held at Lyons 
on November 6th, passed the accounts and approved of the 
distribution of a dividend of 8 fr. per share, and of 7 fr. 375 c. 
on the founders’ shares. An extraordinary meeting approved 
of the increase of the capital to 1,000,000 fr. 

The Société Centrale d Enterprises has decided to raise its 
capital from 1,000,000 to 6,000,000 fr. 

The meeting of The Appareillage Electrique Genteur, on 
November 15th, approved the accounts for the year and 
voted the distribution of a dividend of 10 per cent. 

The capital of The Electrique de Vyrebagne has been raised 
to 3,000,000 fr. by the issue of 4,000 500-fr. shares. The 
management has been authorised to increase the capital by 
one or more operations to 10,000,000 fr. 

The profits of the last working year of The Compagnie 
Générale Electrique de Nancy total 1,350,543 fr., out of which 
a dividend of 8 per cent. has been declared. This important 
company has built and is building vast extensions to its 
electrical and electro- mechanical establishment, it possesses 
electro-chemical works, a factory for electric accumulators, 
and exploits the American Willard patent for batteries for 
starting and lighting inotor vehicles: it has started a foundry 
to supply its own requireinents of copper and brass. In ad- 
dition, it has shares in seven great companies specialising in 
diverse branches of the electric industry. 


The A.E.G. Unternehmungen A.G., of 
Berlin, whose assets consist of credits and 
shares held in the Berlin Electricity Works 
Co., report net profits of 652,000 marks for 
1919-20, as compared with 702,000 marks in the previous year. 
It is intended to pay a dividend at the rate of 6 per cent. on 
the share capital of 10,000,000 marks, being the same rate as 
in 1918-19. | 

The Rheinische Elektrizitats A.G., of Mannheim, after mak- 
ing provision for depreciation, reports net profits of 2,081,000 
marks for 1919-20, as compared with 1,000,000 marks in the 
preceding year. It is proposed to pay a dividend at the rate 
of 10 per cent., as against 7 per cent. in 1918-19, and to issue 
18,000,000 marks in 6 per cent. preference shares with single 
voting powers and 2,000,000 marks in 6 per cent. preference 
shares each having 20 votes. 

The directors of the Telephon Fabrik vorm. Berliner A.G., 
of Berlin, who recommend a dividend at the rate of 15 per 
cent. for 1919-90, as compared with 6 per cent. in the preced- 
ing year, propose to increase the share capital by 5,000,000 to 
17,500,000 marks. At the same time, a further augmentation, 
aiming at the prevention of the majority control of the under- 
taking passing into foreign hands, of 2,500,000 marks is in con- 
tem plation in the form of the issue of B shares each carry- 
ing six votes. These shares will first participate in the profits 
after the ordinary shares have received 5 per cent.; they will 
then have 5 per cent., while the profit balance remaining will 
be divided between the two classes of shares according to their 
nominal value. 


German 
Companies. 


The report for 1919-20 of the Norsk 


Norwegian Hydro, Elektriske Kvaelstof A.S., of Notod- 
Nitrate den, states that operations at the works 
Companies. proceeded satisfactorily, and the sales of 


the company's products continued regu-. 
larly. Prices steadily declined in the first half of 1919, but in. 


the past year they experienced a fresh increase, particularly 
sodium nitrate and ammonium nitrate. Constructional work 
at the A.S. Tyinfaldene (Tyin Falls) was resumed in July 
after a strike extending over a year. In the case of the 
company’s other interests. it is mentioned that the A.S. 
Rjukanfos. which has 290,000 H.P. now at disposal, has de- 
clared a dividend at the rate of 20 per cent. and an extra 
dividend of 13.5 per cent.; and the Norsk Transport A.S. has 
been able to distribute a rate of 15 per cent. The accounts 
of the Norsk Hvdro show a surplus of 24,855,000 kr., and. i$ 
has been decided to pav a dividend at the rate of 15 per cent. 
for 1919-20. and carrv forward the sum of 16.384.000 kr. 

The Société Norvégienne de l'Azote et de Forces Hydro 
Fvtctriquea, whose works are situated at Svaelgfos-Notodden, 
reports net profits of 18,826,000 kr. for 1918-19, and a dividend 
2 the ae of 12 per cent., leaving 2,614,000 kr. to be carried 

orward. 


Drake & Gorham, Ltd.—The directors announce that 
payment of the dividend of 10 per cent. per annum on the 
ordinary shares for the vear ended June 30th. 1920, which 
was postponed at the annual meeting, will be made forthwith. 


Stock Exchange Notice.—The undermentioned security 
has been ordered to be officially quoted: 

Calgary Power Co.. Ltd.— 500 shares of 100 dollars each. 

Coventry Chain Co., Ltd.—Final dividend of 7 per cent., 
making 124 per cent. for the vear, less tax; and bonus of 
2% per cent. on the ordinary shares, less tax. 


Urban Electric Supply Co., Ltd.—The directors have 
notified the shareholders that the Ministry of Transport has 
decided to allow an increase on charges in all the company’s 
undertakings. These increased rates are, however, stated to 
be under existing conditions insufficient to give an adequate 
return on capital and afford no provision for making good the 
deficient revenues of the past few years. Unless, therefore, 
the Ministry gives a more generous recognition to the facts 
of the situation, it is probable that the whole of the com- 
pany’s resources will for some time be required to meet pres- 
sing current needs. Although the position has been materially 
improved by the increased rates sanctioned, it is still far from 
satisfactory. 


South African Carbide & By-Products Co., Ltd.—The re- 
port for the year ended September 30th, 1920, states that it 
is anticipated that the carbide factory and the power station 
will be in full working order in six months’ time. Considerable 

rogress has been made with the producer and low tempera- 
ure sections of the plant, and a portion of this plant will be 
in operation shortly after the carbide section. One of the 
directors who has recently returned from South Africa, after 
inspecting the works, is fully satistied with the progress made. 

Reduction of Capital.—Julius Sax ck Co., Ltd., and reduced. 
—An order confirming the reduction of capital of the above 
company from £18,000 to £3,000 was made by Mr. Justice 
Lawrence in the High Court (Chancery Division) on Novem- 
ber 30th. . 

Victoria Fails & Transvaal Power Co., Ltd.—The net 
earnings, including those of the Rand Mines Power Supply 
Co., Ltd., for the quarter ended September 30th, 1920, 
amounted to £203.436 before providing for taxation in South 
Africa and the United Kingdom. 

North Wales Power & Traction Co., Ltd.—Accounts for 
the year ended June 30th, 1920, show a balance at profit and 
loss account of £413. | 

W. & T. Avery, Ltd.—Interim dividend of 5 per cent., less 
tax, on the ordinary shares. 

Bell Telephone Co. of Canada.—Dividend of 2 per cent., 
less tax, on capital stock. 


STOCKS AND SHARES. 


Tuesday Evening. 


For this much the electricity markets can be thankful to 
Nineteen Twenty—that some of the stocks and shares have 
achieved improvement. Which is more than can be said with regard 
to most of the other markets round the Stock Exchange. The 

has been an unfortunate one for investors, Millions of pounds of 
new capital poured out in the first few weeks. There was a glut 
of new issues, Many received cordial weloome from the publio. 
Surprisingly little rubbish appeared. As was natural, the ratio of 
temptation to the investor had to be increased with every week. 
The obvious result led to depreciation of existing prices ; to the 
introduction of & new standard of yield demanded from invest. 
ments; to a more exacting discrimination in the choice of 
securities. 

Money difficulties started soon after the Budget had been opened. 
In fact, from the beginning of the year, the factor of banking 
facilities has played a prominent, often a desolating, part in the 
piece, The Government has wanted money for its extravagance, 
and this has weighed upon industry. -The aftermath of war— 
declining trade, chaotic foreign exchanges, unemployment, and 
such like—bears heavily upon the prices of stocks and shares. 
Companies are passing, or ing dividends, and the appeal for 
fresh capital has to be backed by very strong security for it to 
attain even a moderate success to-day. . 

This year we take the prices of the past two years, 1919 and 1920, 
for purposes of comparison. (The figures for 1918 and 1919 were 
given in our issue of January 2nd, 1920, p. 23.) Twelve months 
azo, every share in the liat of electricity supply shares, Metropolitans 
alone excepted, showed falls on the year. This time, however, 
a quartette of advances stand out with pleasant prominence, The 
City of London Company has split its £10 shares into the more 
readily-negotiable £1 denomination. Appended to the electricity 
supply list is a small group of Underground Railway issues, in 
which it will be noticed that the falls are relatively heavy :— 

Home ELECTRICITY COMPANIES, . 
Dec. Dec. Rise Dec. Deo. Rise 


Stocks or 81at, 38th, or 81st, 28th, ore 
Shares. 1919. 1920. fall. 1919. 1920. fall. 
+ 


Brompton & Ken. 21 6 + London .. „ 14 
Charing Cross 2 84 + Metropolitan. 8 
Chelsea . 8 BR + St. James’ . 6 

South London. 214 2 


City of London .. 12 1 —1 
County of London 43 7 — 4 Westminster 5} 4 
Kensington 4i — 
Home RAILS. ] 
Cen. Ldn. Ass. Ord, 584 484 —15 Underground Ord. 24 11 — | 
Metropolitan E 20 — 5A i (A) .. 6 5/- —]1/ó 
District ee ee 21 154 — 6i ?$ Inc. ae 81 603 —204 


In the cable market, the Eastern group increased its capital by 
the issue of new stocks and shares at par. This afforded sut- 
stantial bonuses to the proprietors. Allowing for the melon- 
cutting, the quotations of the oompanies concerned are decidedly 
higher on the year. The new stocks stand at big premiums. 
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Apart from these, however, the various prices are lower. Marconi's 
have undergone violent fluctuations since the re-arrangement of 
the capital earlier in the year. Mexicans make a mixed showing 
amongst foreign tramway and traction descriptions :— 


peer AND TELEPHONES. 


Ang.-Amer, Pref. 2 Indo-European . 80 —184 
Cuba Se noel Marconi .. 1 2: — 
E. prese 18 — 3 Plate. 7 — 12 
E. hae cg — . India & Pan. — y% 
Globe Tel. Or — 141 — 


11 Teleg. .. 17] 
Great Nb , 


= Je &c. 


A. Arg., Ist Prf. . — Mex. Trams. Ist 424 88 — 44 
Brazil Traction.. 81 — Mex. Light Com. 17 16 —1 
B. Col. Elec. Prf, 61 56 — do. Pref. 8 + 3 

do. Preferred.. 54 554 +1 do. lst.. „„ DM +8 


The manufacturing section has fared badly this year, as half-a- 
score of examples will illustrate :— 


MANUFACTURING. 
Babcock & Wilcox if" — =" Elec. Construct.. 15 E. — i 
Brit. Aluminium Gen. Electric .. A ht — 1 
B. West. Pref. .. Henleys .. PP — $ 
Callenders $4 India-Rubber . 0 — 19/- 
Castner- Kellner. — =s Telegraph Con.. 92 — 5j 


Edison’s have come ies from 23s. 9d. to 10s. British Westing- 
house Preference have been changed into Metropolitan-Vickers 
Preference. Dividends on a fair number of Industrial Preference 
shares have been raised. But the labour diequietude, coming to a 
head in the coal strike, seriously impeded the wheels of trade. 
With this on the one hand, and financial stringency on the other, 
Stock Exchange prices could not hope to make a stand. Convention 
calls for optimism at the opening of a New Year, and it may be 
diffidently hoped that no one will quarrel with the expression of a 
hearty wish for a more Prosperous New Year. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home ELECTRICITY COMPANIES, 
Dividend Price 
— — 


Dec, 28, Yield 
1918. e 1920. or fall. p.c 
B pton eser ee RR ee ee 8 12 6 — 210 0 0 
. 1a Pret ee 4 ü — E^ 7 - 
do. 0. | see — 
6 +e ee ee ee ee 8 á — 6 8 0 
Cit of London ee ee ee 8 10 “2 — 8 17 10 
o. do. 6 per oent. Pre... 6 6 17 = 617 2 
do. do. 6 per cent. Pref, 6 6 — 7 10 0 
Kensington Ordinary ee oe 6 7 — 0 6 
do. do. ò per cent. "Pret... » 8 6 — 10 18 2 
do. 4 cent. Pref, .. 44 143 2 = 8 0 0 
Bt, James’ an M ee ee 10 12 — 912 0 
South London ee 5 6 — 912 0 
South Metropolitan Pret, .. ee 7 1 16/8 . = 813 8 
Westminster Ordinary oe „ B 10 43 — 10 10 6 
TELEGRAPHS AND TELEPHONES. 
ee em: Tel. end eo ee 6 75 —1 7 19 0 
Def ee oe 88,6 là 1 — à 9 12 6 
Chile DANN ee ee ee 8 6 — 6 9 1 
Cuba Sub. Ord. ee 2 ee 7 7 7 — 10 0 0 
Eastern Extension ee oe 8 10 14 — i 615 7 
Eastern Tel. Ord. ee ee 8 10 — *8 11 4 
Globe Tel. and T. Ord. ee ee 8 10 14 — *015 7 
do. do. Pref. ee ee 6 6 sum 7 1 2 
Great Northern Tel. «„ „ 22 — 10 14 8 
Indo- European ee ee ee 18 10 80 — 8 6 8 
Marconi ee ee ee ee 25 25 27a + r4 -- $ 
Oriental Telephone Ord. .. oe 10 12 271 — P 6 4 0 
United R. Plate Tel. ee ee 8 — È *8 16 4 
West India and Panama .. ee 18 Nil — Nil 
Western Telegraph. ee ee 8 10 14 — 6 15 7 
Homes Ras. 
Central London Ord. Assented . 4 4 434 — 940 
Metropolitan .. ee ml 1 1} 20 — 6 6 0 
do. District ‘ Nil Nil 1 — Nil 
Underground Electric Ordinary” Nil Nil 1 — $ Nil 
do 0. do. ee Nil Nil 1 — Nil 
do. do. oH ee 5 4 604 == 1 = 
FonEiIGN Trams, 40. 
Anglo-Arg. Trams, First Pref. .. Nil 8 — 98 4 
. do. tond Pref. ee Nil 15 r — Nil 
do. do. 5% Deb. .. 5 5 54 — 9 6 6 
Brazil Tractions Nil Nil 37 — Nil 
British Columbia Elec. Rly. Pice. 5 5 56 -2 818 4 
do. do. Preferred 5 — *6 6 2 
do. do.  Deferred Ni 8 52 -1 *6 10 10 
do. do, Deb. ee 4 s — 7 10 5 
Mexico Trams 6 percent. Bonds. N 88 —2 Nil 
do. r cent. Bonds. Nil Nil 27 — 4 Nil 
Mexican Light mmon .. ee Nil Nil 16 — Nil 
do. Pref. es es Nil Nil 254 -— Nil 
do. lst Bonds. „% NH NG 603 T4 Nil 
MANUFACTURING COMPANIES, 
Babcock & Wilcox .. ie " 15 15 2 7 1 2 
British Aluminium Ord. .. eo 0 10 - 6d. 11 8 6 
Callenders ee ee ee ee 25 15 1 -— 10 18 2 
" 64 Pref. .. ee ee 64 64 18/9 -— 618 8 
Castner. Kellner oe ee ec 20 17 8 — 518 4 
Crompton Ord. oe ee ee 10 10 16/6 — 12 2 6 
Edison- Bwan se ee 10 10 10;- — 4/6 — 
do. do. b per cent. Deb. 5 5 72 — 619 0 
Electric Construction ee ee 10 10 16/6 — ll 8 6 
Gen, Elec. Pref, ss -es os 6h 90 18}. — TA'B 
do. i ee ee ee 10 10 1 2 — Ys sR 8 5 
Henley . ee ee ee ee 25 15 1 — 9 4 8 
do. 4 Pret.. ee ee ee 44 44 ri 71.4 0 
India- Rubber.. ee ee ee 10 10 — E — 
Met.-Viokers Pref, ee ee ee — 8 1j — 9 9 4 
Siemens Ord... ee ee ee 10 10 lye ™ *9 B 2 
Telegraph Con. .* ee ee 20 20 21 — 5 14 8 


* Dividends paid free of Income Tax. 


-to the land ” 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list; that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, December 28th. 


a Acid, Oxalio ove eee LIII per Ib. | 1/10 Ses 
a Ammoniac Bal per ton £110 * 
a Ammonia, Muriate (large crystal) ji £92 ids 
2 e e of Carbon * " d eae 
eos oes i= "n è £41 ove 
Copper Sulphate ..  ..  . UE . £42 d 
sh, C orate eee eee eee per Ib. 17 ase 
: Perchlorate A ue 15 ¿1/8 us 
a Shellac .. „, Der ot. £23 ER 
= Sulphate ot Magnesia „ per ton £18 
a Sulphur, a Flowers . " * poe 
ump eee LIII eee, eee 
& Boda, Chlorate „ 1b, ko : — 
, „ per ton s 
n a Bodium 1 casks per lb, * pS 
5 &c. 
p Babbitt’s Metal per ton 495 to £800 bii 
c Brass (rolled metal 880 19" basis) per lb. 1/13 d. dec. 
: » Tubes (solid drawn)... ee " 1/83 to 1/4 d. dec* 
Wire, basis * 1/18 d. dec. 
e Copper Tubes (solid drawnj 1/6 d. dec 
c » Bars ita e per ton £132 £7 dee 
c "n Sheet eee oe 11 £182 £7 dec 
c " see " £182 £1 dec 
" MEE (Electrolytic) Bars s n £84 £1 dec 
d " " Sets - " £148 2 
d " " Wire Rods., " £100 £7 dec 
d n 90 H.C, Wire ., per lb. 1/03 1d. dec 
f Ebonite Rod eee T 8/6 € 
f " Sheet " 8/- 
n German Silver Wire " 8/- 
h Gutta-percha, fine T 14/- to 16/ 
A India- rubber, Para fine 5» c 1/2 
i Iron t d (Cleveland Warrants) per ton Nom. * 
l „ Wire, galv. No. 8, P. O. » quai. " £54 Va 
2 em English Pig EN £24 10 10/- dec. 
$6. cH per bot. £14 to £14 5 d 
i Mica (in original cases) small ., per lb, 6d. to 
€ „ " " [P pe e. 55 "e 21 we 
e 3 ” oes " o u 
p Phosphor Bronze, plain * n 1/6 to : 
p " » rolled bars and rods » 2/5 to 9/8 b 
p $ ” rolled strip & sheet 31 2/5 to 2/9 eee 
d Silicium Bronze Wire ais per lb. 1/10 1d. dec. 
r Bteel Magnet, in bars «ee eee n | 1/8 - 
n Tin, Blook (English) „ A per ton £196 £17 to £18 dec. 
n Wire, Nos. 1 to 16 per lb 4/9 = 
p White Anti-friction Metals” per ton £78 to £800 2 


Quotations supplied by— 


a G. Boor & Co, James & Shak " 

c Thos. Bolton & Sons, Ltd, doc Till & 

d Frederick Smith & Co. Bolling & Lowe. 

2 F. W. & Sons. i Richard Johnson & I 


f India-Rubber, Gutta-Percha and = P. Ormiston & Sons 
Telegraph Works Co., Ltd, — — 
r W. F. Dennis & Co, 


Dazzle Head Lights.—The Royal Automobile Club 
announces that ita representatives have evolved a test by which 
the dazzle of vehicle head-lamps can be measured, aud the results 
obtained from different lamps compared, The testing device is 
known as the R. A. C. Standard Disk, which, when illuminated by 
the lamps, gives informatiou on the effective width of illumination 
on the road, the effective range of the lamp, and its actual dazzling 
effect on the oncoming driver or pedestrian. It is hoped the device 
will constitute à standard method of determining the value of 
anti-dazzle lamps. 


Improving Transport.—The Morning Post gives a short 
résumé of suggestions for dealing with the London traffic 
problem, made by Mr. W. Lewis in a paper presented to 
the London Society. Mr. Lewis stated that no tinkering 
with the present systems would do any good ; the whole in- 
termiftent system must be swept away. One is tempted 
to wonder if the scrap value of the '' underground " railways 
would compensate those financially interested. The report 
further states: A continuous system dispensed with much 
of the delay and the high cost of present methods. Briefly, 
the idea proposed by the speaker, and known as the Adkins 
Lewis systein, consists in the use of small cars, each accom- 
modating four or five persons, and being operated so as to 
come together and slow down at stations, to allow passengers 
to step on and alight. The cars would never come to a dead 
stop, and between the stations they would be accelerated and 


spaced out.’ 

There is yet another idea. This is to erect the system 
about 20 ft. above the streets, or even have an installation 
over the roofs of offices and buildings. These elevated railways 
must not be confused with the cumbersome New York und 
liverpool undertakings.” 

Is over“ synonymous with “upon? If it is, offices 


' to let," and there would be a general back 
movement on the part of city men. And why 
this system should be less ‘‘ cumbersome " than the N. 
York and Liverpool undertakings is difficult to comprehend. 


would soon be 
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GENERATING-STATION EXPEDIENTS IN WAR-TIME. 


THE operation and maintenance difficulties experienced by 
generating stations’ stafls in this country during the war fade 
into insignificance when compared with those experienced 
by the staff of the Société ` Force Electrique " at Baku. At 
the best, the Société could not hope for delivery against its 
orders in less than 18 months or so, and, as a matter of fact, 
goods ordered in 1915 are stil undelivered owing to the 
revolution in October, 1916. It is to be hoped thut no generat- 
ing station in this country will ever be reduced to the expe- 
dients einployed at Baku and described by Mr. F. Scoumanne, 
director of the S.F.E., in a recent issue of the Bulletin de 
la Socicté Belge des Electriciens. "These expedients are, how- 
ever, interesting as showing what liberties can be taken with 
large central station plant, and as examples of successful 
makeshifts, they may be useful to engineers in some outposts 
of the Empire.* 

Had Russia been spared internal strife the position of the 
Baku stations would still have been sufficiently difficult, for 
the Caucasus was practically isolated from the rest of the 
world during the greater part of the war period. Until the 
end of 1916 there was fairly regular communication with 
Russia, but the only outlet to the world beyond was Archangel 
—icebound for half the year,'and connected with Moscow by 
a single line of railway. Although engaged in war work (the 
extraction of naphtha) the Baku stations had often to wait 
three or four months for transport permits. Apart from 
transport problems it was very difficult for such remote 
stations to place orders for supplies, especially in view of the 
fact that much of the plant was of German manufacture. 

Comparatively small stocks of spares were held at the 
stations theinselves, and there were no local sources of general 
engineering supplies, and no facilities for manufacturing them. 
Under such conditions unorthodox methods had to be adopted 
in practically every part of the plant. 

Boilers.—The stock of boiler tubes was naturally insufh- 
cient to last through the war, but it was found possible to 
obtain some good tubes slightly too small in diameter and 
60 cm. too short. These tubes, 34 in. in diameter, were 
lengthened by welding on to each end a piece cut from the 
uninjured portions of old boiler tubes; the welding was 
done by the ordinary forge process, and gave quite satis- 
factory results. 

Ordinary commercial glass tubing, bought by the yard, was 
used perforce instead of special gauge glasses. Breakages 
were rather more frequent, but the overall cost was lower. 

Turbines Operated without Governors.-—In 1916 the governor 
gearing of an 8.000-K W., 1,500 R. P. M., turbine was put out of 
action. This gearing consisted of a steel ring keyed to the 


turbine shaft and- provided with a triple thread driving a 


bronze wheel on the governor shaft. When the wear in the 
gearing became so great that dangerous vibration was set 
up, the bronze wheel was built up with hard white metal, 
but the lutter was worn away in % hours. A steel tube 
of twice the length of the worm was then threaded, and 
one-half was used as a hob to cut teeth in a cast phosphor 
bronze wheel. The new gearing thus made, ran sweetly 
at low speed, but despite repeated attempts, could not be 
made to operate satisfactorily at turbine speed. This was 
hardly surprising since even turbine builders generally obtain 
these gears from firms specialising in their manufacture. 

The only alternative to leaving the turbine out of com- 
mission was to run it without a governor, and to rely upon 
the other units in parallel to maintain speed regulation by 
synchronism. Theoretically this expedient should be satis- 
factorv, provided that the steam admission were regulated so 
that the output of the defective turbine was always well below 
the total load on the generating station. This condition 
was fulfilled at Baku, the total station load being nearly 
constant at 20,000 kw. There was, however, the risk that 
the turbine would race in the event of a general shut down 
of the station, or if the defective set fell out of step; the 
runaway governor, not always jnfallible, remained the only 
safeguard against such a mishap. The risk had to be ac- 
cepted, and, after trying the turbine without a governor at 
reduced speed, the set was fully loaded, und has operated 
satisfactorily ever since. 

Some time afterwards the same mishap occurred to the 
governor of a similar turbine in another station 25 km. away 
from the main station, and connected to the latter by an 
overhead 20,000-volt line. The other sets in this station sup- 
plied a different network, and had characteristics different 
from those of the damaged turbine; parallel operation was, 
therefore, impossible. The defective machine could only be 
operated in parallel with the sets in the main station, and 
this course was adopted notwithstanding the risk introduced 
bv the overhead line. On the occurrenee of a breakdown in 
the latter the change in sound of the defective turbine always 
warned the attendant and enabled him to control the machine 


* Perhaps also they will inspire some of these engineers 
to recount their own difficulties and solutions thereto for the 
benefit of other reuders.—Evs. Erre. Rev. 


before the emergency governor came. into action. On several 
occasions during prolonged breakdown of the line between 
the two stations, the isolated defective turbine was con- 
trolled by hand for 10 or 12 hours. 
- For more than three years two of the most powerful of 
the four to six sets in service were operated without 
governors. i 
Failure of Blades in A.E.G. Turbines.—Nearly all the tur- 
bines in these stations were by the A.E.G., and were of a 
mixed type, there being first a two-stage Curtis impulse 
wheel and then a variable number of reaction wheels. In 
leaving the nozzles in front of the impulse wheel the steam 
expanded from 12 to 1 atmos., this wheel alone developing 
about three-fourths of the total power of the turbine. Sus- 
piciqus sounds were heard one day, and on opening the 
turbine it was found that two of the diaphragms separating 
the reaction wheels had given way under the pressure differ- 
ence to which they were subjected, and had thus fouled the 
adjoining runner wheel. These diaphragms derived no sup- 
port from the shaft which passed freely through them, and 
the accident was due to breakage of the supporting guide 
vanes between the diaphragms and the turbine casing. ıt 
was found that the metal of these vanes had oxidised through- 
out its thickness, and that the supporting attachments of 
the remaining diaphragms were in practically the same state. 
The oxide was hard and brittle and looked like tarnished 


. metal, but a test with a file at once revealed its true nature. 


Fragments of. the broken guide vanes having destroyed the 
blading of the adjacent runner wheels there was nothing for 
it but to eliminate the damaged diaphragms and runner 
wheels, replacing the lutter by rings on the shaft to secure 


the remaining wheels. Those diaphragms which were intact- 


but doubtful were reinforced by steel rings. The balance of 
the rotor was then checked, and the turbine was restored to 
service. The output of the machine was reduced slightly, 
and the steam consumption was increased considerably. 

- This trouble being due to unsatisfactory composition of the 


guide vanes it was naturally experienced in other machines 


of the same make. Out of six A.E.G. turbines of from 4,000 
to 8, 000-K W. rating, four have lost two or three wheels in the 
above manner. A brilliant advertisement for the makers,” 
says the author, three of the turbines having been in 
service only three or four years when the failure occurred.” 
Condensers.—Sea water was used as the circulating water 
in the condensers, and the number of tube failures was 
serious, probably owing to the brass used being unsuitable 
for local conditions. The condensers for the four older tur- 
bines gave no trouble, but all the tubes in those for the four 
newer sets were attacked heavily. Attempts were made to 
repair the damaged tubes by cleaning them, tinning them 
all over, and then filling with solder any holes not closed by 
the tinning process. The repaired tubes were tested under 
air pressure, and when replacing them in service, that side 
which had been at the bottom was placed at the top. "This 
method gave good results in the case of pinholes and narrow 
fissures, but where there were larger holes the repaired tube 
did not last long. l 
Attempts were made to repair the tubes by electro-deposi- 
tion of copper, the tubes being kept in rotation in the plating 
vat. Poor results were obtained, and eventually a supply of 
short tubes was obtained, and they were lengthened by solder- 
ing pieces of old tube on to them. The author thinks that 
the electrolytic process might have been made successful by 
running a low-melting-point substance into the tubes to form 
s manare, and metalising the surface of the mandrel at the 
oles. | 
Alternators.—The most interesting incident in connection 
with the alternators occurred when the insulation on one of 
the stator bars broke down, establishing an earth " to the 
laminations. This breakdown occurred after 30,000 hours’ 
operation at full load, and was due merely to fatigue and 
general deterioration of the insulation. As the neutral point 


of the windings was not earthed the circuit breaker did not’ 


operate, and by the time the fault had been located the bar 
and the laminations had fused together and formed a solid 
block of metal around the site of the fault. With a view to 
saving time the stator was not unbuilt in the first instance. 
Instead, the damaged bar was removed, the slot was milled, 
and the block formed by fusion of the laminations was removed 
in much the same way as a dentist removes the decayed por- 
tion of a tooth. This process, owing partly to the nature of the 
tools used, formed burrs which still short-circuited the lamina- 
tions, although the block of metal had been removed. In 
order to investigate the extent to which these burrs would 
conduct eddy currents, a dummy bar of wood was inserted 
in the slot, the stator winding was left open, and the 
machine was brought up to speed. The machine was then 
excited, but before the field current had been brought up to 
full strength the dummy bar caught fire. No better demon- 
stration of the importance of eddy currents could be desired, 
and it was obvious that the stator plates would have to be 
taken apart. On doing so it was found that the paper between 
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laminations had been charred for a considerable distance 
around the fault, and this fact no doubt contributed to make 
the eddy currents so serious. Sixty women, working night 
and day in thrée shifts, took three weeks to clean and re- 
paper the laminations. Meanwhile, a considerable amount 
of repair work had to be done on the insulation of the bars 
which had become brittle and was injured extensively in 
removing the bars from the slots. 

Two 12,000-K.v.a. sets broke down in the above manner, 
and the repairs took from four to six weeks in each case. 

Transformers.—Several transformers of from 500 to 2,000 
K. V. A., 6,000/20,000 volts, burnt out during the war. In the 
smaller units, using thin cotton covered wire, re-insulation 
was impracticable without special machines, and new cotton- 
covered wire was, therefore, substituted for the damaged wire. 
In the larger units cotton tape was used to re-insulate the 
damaged portions, and when the supply of twilled tape was 
exhausted, pieces of long cloth were cut into strips 2 cm. 
wide and used with perfectly satisfactory results, except that 
the final appearance was not quite so neat. 

In 1916 two new transformers, 2,000 k. v. A., 6,000/90,000 
volts, were received without tanks. It was not practicable 
to build at Baku tanks with cooling pipes or fins, &c., and 
plain tanks of adequate cooling surface could not have been 
accommodated in the space available. The largest plain 
tanks which could be accommodated would not have per- 
mitted more than half the rated output to be obtained -from 
the transformers. Circulation of oil through coils in water 
tanks, or of water through coils in the oil tanks, was con- 
sidered; both of these methods were already in use with 
3,000 to 10, 000-K. v. A. transformers, but material could not 
be obtained to equip the new transformers in a similar way. 

The transformers were, therefore, provided with plain tanks 
of medium size, and these were placed in cemented wells in 
the ground, slightly less deep than the height of the tanks. 
Water circulation through the well was provided by a tube 
entering at the bottom and an overflow at the top of the 
opposite corner. The water level was lower than the level 
of oil in the tank by such an amount that, in the event of 
leakage, oil would flow outwards into the water, thus giving 
warning of the leak and preventing ingress of water to 
the tank. 

Thus arranged, the transformers operated successfully for 
three vears carrying full-load and even overloads without 
exceeding permissible temperatures, even when the surround- 
ing atmosphere was at 40 deg. C. (104 deg. F.). 


THE DISTRIBUTION OF ELECTRICITY. 


DISCUSSION AT BIRMINGHAM. 


Ar Birmingham, on December 15th, Mr. W. B. Woodhouse's 
paper, which was abstracted in our issue of December 3rd, was 
discussed before the SOUTH-MIDLAND CENTRE of the INsTITU- 
TION OF ELECTRICAL ENGINEERS. 

The discussion was opened by Mr. R. A. CnHaTTOCK, who 
heartily endorsed the paper, but be thought that the formule 
used throughout the paper were not at all easy of application; 
Mr. Woodhouse did not give any idea of the probable value 
of the constants that would apply in practice. He specially 
emphasised the point Mr. Woodhouse raised in connection 
with pressures of supply; in a large distribution system, cer- 
tainly three pressures had to be adopted, and quite likely, 
four. In the Birmingham district they had the low-pressure 
that was applicable to individual consumers, then a 5,000-volt, 
E.H.T., 3-phase supply which was. given to large consumers 
and to sub-stations, and wus the pressure of generation; also 
there were now being installed trunk connections to outlying 
districts at a pressure of 80,000 volts. Whilst this was desir- 
able and suitable for large-capacity trunks, it was too high 
for the smaller-capacity transmission lines which might be 
required. for supplying the villages and agricultural districts 
within a radius of 10 or 15 miles from Birmingham; 30.009- 
volt underground cables had, for mechanical reasons, to con- 
tuin a certain size of copper conductor, which fact limited 
their minimum capacity to about 7,000 kw. Such a capacity 
was too great to lav all over a country district, and on this 
account it would probably be found advisable to adopt an 
Intermediate pressure of 10,000 volts for this class of supply, 
and to confine the 30,000-volt. cables to transmitting large 
supplies to well-defined centres. Mr. Chattock felt that inter- 
connection of networks could be carried too far; whilst the 
possibility of interconnection should be provided for, the 
actual connection should be broken so that the networks could 
be split up into easily handled units. Where several generat- 
ing stations were employed, it was essential that they should 
be connected together by large-capacity trunk cables. At the 
sume time. it was undesirable to connect together the centres 
of distribution external to the stations in a permanent manner, 
as in case of a disturbance on the system, it was quite possible 
that the generating stations might be disconnected on the 
trunks, and that the connection on the distribution system 
might remain, with the result that the latter would become 
heavily overloaded. and the switches controlling such connec- 
tion would be called upon to handle more than they were 
probably designed to do. In order to keep the expenditure on 


switchgear throughout the network, both on consumers’ pre- 
mises and in sub-stations, within a reasonable figure, smaller 
switches would have to be employed, and the power that 
could pass through them would have to be limited by react- 
ance. This control also took a certain amount of strain off 


the transmission and distribution cables. Mr. Woodhouse 


confined himself to a.c. distribution, but most large industrial 
centres were supplied with D.c., and the advantages of the 
latter, both as regarded safety, flexibility of manipulation, and 
general steadiness of supply, were well recognised. The 
speaker, therefore, reminded Mr. Woodhouse of the possibility 
that had recently been developed of supplying D.C. to outly- 
ing districts on as economical a basis as a.c. by means of 
the mercury arc rectifier. ‘This apparatus could be installed 
at points along the line of an k. H. T. feeder, and could supply 
D.C. to L.T. distributing cables in the same way that a static 
transformer supplied a.c. to similar networks. The heavy 
cost of L.T. feeders from transformer sub-stations was thus 
done away with, and also the heavy cost of operating such 
sub-stations. This method of transformation would be ulti- 
mately applied to railway electrification. The apparatus was 
being used in Switzerland for tramway supply. and he was 
proposing to experiment with it in Birmingham on the same 
ines. 

Mr. W. WILSON said that electricity supply enterprises could 
be divided into two classes. First, a district wherein a de- 
mand for electric power had grown up, which had been par- 
tially satisfied after a considerable time had elapsed, by a 
purely local scheme that managed to keep a number of years 
behind the requirements throughout the whole of its career. 
The second class was exemplified by most hydro-electric enter- 
prises. The average man with money to invest, who came 
face to face with a waterfall, or even a rapidly flowing river, 
immgediately began to make plans for putting capital into a 
development project without making any rigid inquiry about 
the existence of a payable demand. When such a scheme 
was carried out, from its very nature, it was undertaken on a 
generous scale, and it was hence designed with every cnance 
of being economical. There were critics of every hydro-electric 
project, yet he had never heard of a case where such a scheme 
failed on account of too small a demand; given the demand, 
there was no doubt about the economic success of the under- 
taking. 

Major A. M. Taylor (see correction on p. 820 of our 
December 24th issue) explained that he had until recently 
assumed that the rotating field of a 3-phase current did not 
induce serious eddy currents in the lead sheathing of a cable. 
He now believed, however, as a result of some experiments, 
the nature of which he was permitted to indicate, that the 
losses in the lead sheathing due to the rotating field were 
very much greater than was generally realised, and far out- 
weighed those due to hysteresis. By the methods adopted 
by electricians for measuring the losses in their cables, it was 
difficult to discriminate between those due to hysteresis and 
those due to eddy currents in the lead sheathing. The experi- 
ments to which he alluded were made at a frequency of 25 
cycles, and the principle adopted was to take two pieces of 
identical cable, but in the one case armoured and in the 
other case unarmoured, to pass identically the same current 
through them, and to compare their relative rises of tempera- 
ture over such a time that practically constant rise was 
obtained. Direct currents were first passed through the cables 
in series and the temperature rises noted. Under these con- 
ditions no eddy current or hysteresis losses could possibly 
occur; this condition represented the minimum temperature 
rise. The next experiment was to pass through the two pieces 
of cable, in series, a 3-phase current of such a value that the 
CR losses in copper were identical with those obtaining with 
the p.c. The third experiment consisted in passmy a single- 
phase a.c. through the two cables, arranged to give the saine 
CR losses as in the case of the p.c. This last experiment, 
compared with the previous experiments, gave a means of 
differentiating the eddy current losses in the lead sheathing 
due to the rotating field from that due simply to the. pulsation 
of the current. The magnetic axis of the rotating field being 
on a diameter of the cable and the rate of rotation of the 
field being controlled by the pericdicity, it followed that the 
armouring of the cable formed a path for the magnetic lines 
which was normal to the direction of magnetic flux and. 
therefore, the armouring had practically. no effect upon the 
strength of this rotating flux. In the case of the single-phase 
current, however, the armouring was absolutely upon the 
path of the magnetic flux, and consequently very greativ 
affected. the strength of this flux. This latter explained the 
difference that would be observed between the behaviour of 
the single-phase current in the armoured cable and in the 
unarmoured cable (see Table 1). The speaker added that there 
was no opportunity of hysteresis occurring in the above tests, 
which were carried out at a very low voltage. The three 
principal points deducible from the tests were: (1) That, with 
3-phase current, the total losses in the armoured and un- 
armoured cables were practically equal. (2) The losses in the 
unarmoured cable with 3-phase currents were 624 per cent 
greater. than with p.c. (3) The losses in the unarmoured 
cable with single-phase current were only 124 per cent. greater 
than with D.C. Since the result obtained in the case last 
mentioned was included in the 624 per cent. for the 3-pha-e 
losses, it followed that, of the 624 per cent. above given, no 
less than 50 per eent. was due to the eddy current losses as 
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caused by the rotating field, while only 121 per cent. was 
due simply to the pulsations of the field. From these results 
he submitted that it was readily deducible that a very great 
saving in the eddy current losses in the lead sheathing could 
be effected by resorting to single-phase currents in the case 
of long-distance transmission, where the improvement in 
maximum voltage gradient was ellected by the use of single- 
phase cables, on the lines indicated by Messrs. Clark and 
Shanklin (in their paper before the A.I.E.E. in June, 1919); 
also that the losses with D.C. were the ideal towards which 
they should aim, and which could be reached within 124 per 
cent. by using single-phase cables. It was also to be expected 
that with a current of 50 periods the losses in the lead sheath- 
ing, with single-phase cables, would be distinctly higher than 
with 25 periods. This, if corroborated (and experiments were 
being made with this end in view) should indicate the desir- 
ability of 25 periods for extremely long-distance transmission. 
[* was obviously not in the best interests of the maintenance 
of insulation of E.H.T. cables that there should be an unneces- 
sary loss in the lead envelope amounting to 50 per cent. of 
the copper loss. Another feature deducible from the above 
tests was that the practical equality of temperature rise in 
the armoured and unarmoured cables with 3-phase currents, 
proved conclusively that the armouring had no material effect 
in this case, as in fact would be expected. It only remained 
to add that in order to emphasise the results, the current 


densities were increased to about 1,500 amps. per sq. in. in 


the 3-phase tests, which, however, was not in excess of that 
indicated by Kelvin's law at. voltages between 20,000 and 
30,000. 


TABLE I. 
Current D.C. 3-phase 1-phase 
No. of cores utilised ... idi 1 3 1 
Current per core (amps. ... 400 230 400 
Class of eable ... . ^ .. 9-phase, 6,000 v. do. do. 
Temp. rise (deg. F.), armd. 23 37 38 


Temp. rise (deg. F.), unarmd. 23.7 38.5 26.7 
Rise % above D.C. (taken as 


ideal). armd. b Jus nil 61 65 
Rise % above D.C. (taken as 
ideal), unarmd. ... p nil 62.5 125 


Hysteresis losses were negligible, and in the first and third 
experiments the thermometer was tried at different points 
round the cable so as to check any unequal heating. 


——————————— PC 


DiscussioN AT CARDIFF. 


AT a Cardiff meeting of the Western CENTRE Mr. W. B. Wood- 
house's paper was discussed on December 6th. 

The CHAaiRMAN (Mr. A. J. Newmap, Bristol) noticed that 
the author mentioned that the revenue rarely exceeded a 
quarter of the capital involved; ne could confirm this figure 
ut the present day, but in Bristol they had had to survive 
lor many years past on a very much lower ratio. The author's 
system of unalysing load factors and load losses was most 
iuluminating; he had no idea that there was so much in the 
subject, being content to use a planimeter. 

Mr. A. Nicholls Moonk asked whether it was desirable 
to have two different high-pressure (2,000 and 11,000 volts) 
mains to consumers. An excellent curve was given in which 
was shown the cost of cables laid in ground; had the author 
given another curve for one particular section of cable he 
would have given some very iliuminating inforination. The 
author assumed the cost of overhead lines as proportional 
to the pressure, but later he suid the cost was not likely to 
increase as rapidly as the working pressure. That was mis- 
leading, because if in one case the cost was proportional to 
the working pressure, it would increase as rapidly as the 
working pressure. Apart from that the cost of overhead 
lines would vary in proportion to the working pressure. The 
author pointed out that the working costs were proportionate 
to the load factor; but something should be taken into account 
for diversity factor and stand-by charges apart from standing 
charges. In the formule it would have been of greater 
advantage had he made it clearer how the different functions 
were arrived at. : 

Mr. J. W. Burr agreed that future manufacturing pro- 
sperity must depent largely on the provision of a cheap and 
reliable supply of electricity. If they were to run transınis- 
sion lines without considering the annual cost, he did not 
see how a cheap supply of electricity was possible. Trans- 
mission lines involved vast sums of money, and it must be 
borne in mind that in addition heavy annual capital charges 
would also have to be met. For many years the transmission 
lines would not be remunerative, and the only way those 
charges could be met was either by financial assistance 
from the Government, or by increasing the charges to the 
consumers. The most economical method of generating elec- 
tricity was not by erecting huge super-stations and distributing 
over a wide area. but by inter-linking central stations 20 or 
30 miles apart. The author raised that point in connection 
with the inter-linking of mains; these mains ought not only 
to be used for supplying consumers on route, but also for 
taking a supply from waste heat. On his way down from 
Swansea he noticed many huge jets of flame playing into 
the air. If that heat were used for the generation of elec- 


tricity it would be the source of a cheap supply. He supported 
ihe author's suggestion that they should have at least three 
pressures. In Swansea they had decided to use 200 volts for 
small consumers, 6,000 for large ones, and 30,000 for trans- 
mission purposes was being considered. 

. Mr. A. Euis thought the paper came at a very opportune 
moment. The question of transmission was a very important 
one; at the moment he was dealing with three schemes where 
33,000 volts had been decided upon, together with an inter- 
mediate high-pressure as well as a low-pressure system. With 
regard to the various forms of protection, his view was the 
simpler the form the better the results obtained. Some 
systems were so very sensitive as to make one feel almost 
inclined to superimpose in order that the first should not 
unnecessarily operate, Switchgear was the most serious item 
of capital expenditure in any comprehensive scheme concern- 
ing a bulk supply. 

Mr. W. NAIRN referred to step-by-step development, and 
thought that three steps were necessary. As matters stood at 
present, they had taken two of these steps—extended their 
low-tension network at 440 volts, 4-wire, until it could no 
longer support itself, and the second step was the super- 
imposing on it of a 10,000-volt network. This second pressure 
had proved suitable for distribution within a 10 mile radius 
from the source of supply, i.e., for an area of about 300 
sq. miles, but the 10,000-volt network was now being so ex- 
tended and loaded that they had to consider taking the third 
step. That, so far as he understood it, was to superimpose 
on the 10,000-volt network a still higher pressure network, 
both high-pressure networks being completely interconnected 
and protected. The consumers on the third network would 
be in areas of about 300 sq. miles. The voltage for the third 
network.was not yet defined. At the recent inquiry into the 
London distribution a voltage of 40,000 was mentioned, and 
120,000 had been mentioned in connection with the Severn 
scheme, but the author's statement that a cable was now 


available for a pressure of 60,000 velta gave them a good . 


indication of what the third voltage was likely to be. In 
limiting their third voltage to a value which could be carried 
by a cable, they could not take advantage of the ability of 
overhead lines to carry much higher pressures, but he did 
not think they could make use of such in this country. 
The third network would be transmitting large amounts of 
power, the author mentioned a main carrying 50,000 K. v. A., 
and for maximum economy the mains must be carried right 
into the heart of the load, which was not practicable with 
overhead mains. 

Mr. W. A. CHAMEN agreed with the general conclusions of 
the author. The chief difficulty was that of capital, and in 
laying out a distribution scheme for future development, 
who was going to find the interest on the capital? Wireless 
transmission might eventually come in. Another serious ques- 
tion was the very high pressures necessary in order to get 
an economical supply for a large area. He was appalled at 
the cost of transformers, switchgear, &c., and felt that from 
the point of view of economy high pressures would not be 
wanted. 

Major E. Ivor Davib agreed that for the general system of 
transmission three voltages were ideal, in fact, they were the 
pioneers of the system the author had described. He did not 
agree that the cost of overhead lines increased with the pres- 
sure. load factor on a general system was a much more 
difficult matter than that of a colliery, because in the latter 
they had means of balancing the load. During the day shift 
their average load factor was 96 and during the off shift 
about 80 per cent., due to the fact that they had to run certain 
heavy machines such as winders. When it came to load 
factor per machine installed, colliery load factor was about 
the worst one. They were naturally bound to put sub-stations 
in colliery districts, but sub-station costs should not vary 
very much over the whole country. Until the prices for 
switchgear came down extension of high-tension distribution 
in this country would be retarded. 

Mr. I. A. D. PEDLER, in a written communication, said 
with regard to the area of supply that it would be as difficult 
to attempt to determine the total amount of power to be 
provided as it was to estimate for the heating and domestic 
load of a large city, but as one would be dealing with a specific 
area, reasonably large copper sections should be allowed for 
(more particularly with underground trunk mains having 
regard to the high excavation costs). Comparatively high 
pressures should be utilised to ensure the pressure on con- 
sumers' premises being maintained within the Board of Trade 
limits when the scheme was finally completed, bearing in 
mind the abnormal pressure drop in transformers due to 
poor power factors and peak loads. He was in agreement 
with the author's remarks with regard to the step by step 
transformation in bringing up the working pressure, &c., 
provided that the period of development was reasonably long. 
If the original cables laid, or insulators installed, would be 
capable of giving good service on the highest pressure which 
would be ultimately applied, then switchgear, transformers, 
&c.. would have to be changed, involving expense which, 
added to the high cost of the original installation of under- 
ground and overhead lines, would probably condemn the trans- 
formers for a short period of development. With intercon- 
nected stations boosting regulators would of necessity be in- 
stalled, and, provided the pressure at the distributing centres 
and the consumers' premises could be maintained within the 
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Board of Trade limits, the proposition of feeding the distribut- 
ing centres from the interconnecting lines was a good one, 
otherwise care should be taken to provide apparatus at the 
distributing centres to deal with the regulation problem. His 
experience was that the faulty apparatus period was not yet 
over, and as long as apparatus was passed out of the factories 
without undergoing a more strict mechanical test, particularly 
with regard to the protective portion of the gear, by specialised 
engineers, they were still likely to experience considerable in- 
convenience either by having to put gear right before it went 
into commission, or by regrettable experiences when in com- 
mission. i 

Mr. W. B. WooDHOUSE, in reply, stated that the chairman 
had raised the vital point, namely, capital expenditure. 
Although it would be very helpful from a technical point 
of view to lay down a system to meet probable developments 
it would be hopelessly uncommercial. One could only afford 
to look a reasonable time ahead; that time was really deter- 
mined for them. He did not think that State doles were 
going to do the slightest good. Good consumers came on to 
the mains slowly, when it paid them, and that was the 
justification for the intermediate voltage. "The use of waste 

eat was a point he was very glad to have had raised. One 
big advantage was that one could pick up small amounts 
of power which would be a very economical arrangement. 
He regretted that the Government had put forward the Severn 
scheme in such a cheap journalistic manner; it was calculated 
to make every thinking man question the soundness of the 
scheme. Regarding protective devices, his own feeling. was 
in favour of simplicity; protective devices required a great 
deal of maintenance, and his advice was to spend money 
on improving the apparatus. When they came, however, 
to the interconnection of very large power stations they must 
have protection, and he thought they would improve. The 
high cost of switchgear was a very serious matter, and was 
hampering development. With regard to the size of high- 
pressure cables, figures had been submitted by the makers for 
0.15 sq. in., 60,000-volt cable, with an overall diameter of 3 in. 
over the lead. The reference to the transmission of 50,000 
K.V.4. by one main was to an overhead line for which one 
wóuld use a pressure higher than 60,000 volts—not more than 
90,000 k. v. A. on a main. He thought the current density ran 
out to about 800 amperes to the sq. in., the temperature rise 
was, he believed, 50 deg. C. He saw the advantage of split- 
conductor, 6-core cable, but, generally speaking. from the 
point of view of heating, a 6-core cable was wrong; he would 
have two 3-core cables in preference. 


 RBVIBWS, 


Electric Welding: Its Theory, Practice, Application, and 
Economies. | By H. S. Marquann. Pp. 204; 90 figs. 
London: Benn Bros., Ltd. 1920. Price 12s. 6d. net. 


The wartime and post-war developments of electric welding, 
especially are welding, have naturally led to a crop of papers, 
articles, and books on the subject, The one now under review, 
whilst without features of great novelty, bas its value for the 
would-be welder, especially the arc welder, because it is 
written by a man with extensive practical experience in that 
work who sets out in clear language many of the points to 
be remembered and the methods and precautions to be ob- 
served for the satisfactory execution of various kinds of work. 
The chapters which include this practical instruction are those 
from Chapter VI onwards, and one is inclined to think that 
the book would have been of higher quality as a manual of 
instruction if the greater part of the previous chapters had 
been omitted, and the later ones amplified. The object of 
writing the earlier chapters was doubtless the entirely praise- 
worthy one of introducing the practical part of the book by 
a survey of the general principles, chemical, metallurgical, 
and physical, involved in the process, and something of an 
historical sketch of the better-known methods of soldering, 
welding and similar ways of joining metals. — The intention 
is good, the execution necessarily imperfect. Space forbids 
adequate treatment of so large a group of subjects. Unfor- 
tunately the faults of the execution cannot be entirely ascribed 
to the need for brevity. There are a number of statements 
Which are distinctly misleading, not only from incompleteness 
or Isolation. This is particularly unfortunate in a book which 
seems to have for its main object the instruction in an 


industrial application of scientific facts, of those who are 


not necessarily well versed in the general sciences which are 
to be applied. 

The first chapter purports to be an historical review of 
methods of making permanent metallic joints. It covers 
«sinith's welding, soldering, brazing, thermit welding, riveting, 
blow-pipe autogenous welding, and electric welding. Tt might 
have been made more definitely analytical with advantage. 
The description of thermit welding is strangely inaccurate. 
The result. of filling the mould with thermit mixture and 
firing it there would not be satisfactory. It is not the method 
practised, It would not be admitted by the makers of ships, 
boilers, and other -riveted structures that the strength of 
riveted work is subject to such rapid and great deterioration 


as the author suggests. The statement is made that the 
Egyptians, Greeks, and Romans attained considerable skill 
in autogenous welding of soft metals with the blow-pipe. 
Evidence for this statement would be very interesting. It 
is not suggested that it is inaccurate. i 

The second chapter studies the properties of metals con- 
sidered from the welding point of view. This is an exceedingly 
necessary study for the understanding and development of 
electric welding. It cannot be summarised in eight octavo 
pages as here attempted, but one thinks that the attempt 
might have had a better result with a little more care. There 
is a table given of specific heats of metals, but no attempt to 
show by an example how this property enters into the question 
of the energy needed for welding. In fact, neither specific 
heat nor the unit in which the quality is measured is explained. 
The variable heat of fusion, equally important, is not even 
mentioned. Heat conductivity und its consequences aré very 
slightly touched on, yet these are vital. The statement is 
made that the same power or intensity of heat is required 
for welding copper of given dimensions as for steel, despite the 
lower melting point of copper. Power or intensity of heat 
is not an exact expression. If the author means the same 
energy, the statement is wrong. A great deal more energy 
is needed for copper,' as certain curves, &c., in other parts of 
the book show. The equally vital subject of oxidation is 
dealt with too loosely. ‘The author says (p. 23), it is of 
great importance that all the possible ways of neutralising 
the oxide and cleansing the weld of its presence should be 
known to the welder. Hence we shall investigate the more 
common metallic oxides and describe their fundamental differ- 
ences." Unfortunately the author does nothing. of the kind. 
Instead, there are three short paragraphs classifying metallic 
oxides in respect of (a) their weight, (b) their fusibility, rela- 
tive to those of their parent metals, and (c) stating that some 
oxides are soluble in the molten metal. But which oxides 
and which metals show these characters, and the scales of 
the differences, is left unsaid. The parts of this chapter dealing 
with blow holes, their causes, &c., expunsion and contraction, 
and the mechanical qualities of welds are of a more useful 
character. | 

There is quite a lot of information given about resistance 
welding in Chapter IV, with numerous illustrations of resist- 
ance welding machines. Also a description of the operations 
of chain making and welding machines. The description of 
the bending and link forming may be quite accurate, but it 
is impossible to follow intelligently in the absence of detailed 
drawings of the machine parts, and, moreover, it has nothing 
directly to do with welding. The space might have been better 
used on other things. The curves (figs. 16-20) indicating the 
power and energy required for certain resistance welding 
operations ure useful, but some of them seem incomplete. 
Fig. 18 seems to have a curve omitted, at least there is a 
scale which does not apply to those included, and the legend 
has a misprint. The curve does not go to 5 sq. in. of cross 
section. It may be mentioned that from these curves equal 
sections of copper and iron appear to require about three 
times as much power (Kw.) for copper as for iron. How 
this compares with the vague power or intensity of heat 
above quoted is not certain, but it suggests wide inequality. 

It always seems ungracious to pick out the faults in a 
technical book where the author is trying to put his own 
hard-earned experience at the service of his fellow craftsmen 
—for a quite trifling remuneration—and the present reviewer 
will not pursue this uncongenial line. It has only been done 
so far to indicate that the book must not be taken as a short 
and straight cut to the physics of electric welding, nor as an 
exact authority on the scientific matters involved. 

There are one*or two points in the more valuable part of 
the work which one cannot pass over. The Hlustrations and 
diagram of connections of welding generators are not accom- 
panied by sufficient explanation of their action to be of much 
value. They do not definitely state that these small steam 
or petrol sets can only supply a single welder at once, and 
why. Exactly "what the author means on p. 85 by: “A 
motor-generating welding set may not be continuously rated, 
and gives far more pleasing operating conditions than a 
steam or petrol set," has made the reviewer scrateh his head 
—metaphorically. Perhaps rather more has been done in the 
design of transformers for are “welding than the author has 
heard of, but he is hopeful for further improvement. 

It is rather suggested than definitely stated in the book 
that the are welding of aluminium, copper, and some copper 
alloys is practicable, if not in common use. More light on 
this very important subject would be welcome. 

On p. 95, in two places and similar words the author states 
that the“ flux“ coating of a metallic electrode can be a 
flux containing various constituents to give the desired 
characteristics to the deposited metal and to supply to the 
welded stock the elements which are liable to be eliminated 
bx the heat of the arc. The writer has concluded after a 
great amount of research work that this system is the best 
for commercial welding. . . ." 

On p. 187 there is the following statement: ''The author 
ventures to state emphatically that no external covering of 
the electrode, whether in the nature of a refractory liquid 
flux, or a gaseous flux-forming substance, can in any wav 
influence the chemical or physical state of the weld apart 
from protecting the metals in fusion from the surrounding 
atmospheric gases.” 
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This direct and unmistakable contradiction may well puzzle 
the reader, nay, it may even puzzle the writer. 

The reviewer ventures to think that, the first statement has 
the better support from practice. 

There are some very good suggestions on the vexed questions 
of tests of welds. Proper weight 1s laid on the value of 
microscopic investigation, though no figures or descriptions 
of good and bad structure are given (there is a figure of two 
welds showing good and bad fusion, which is not the same 
thing, and they are not magnified appreciably), or of the rela- 
tion between working methods and such structures. Without 
such examples and instructions from some one, i$ will be a 
little difficult for the welder—as the author suggests—to 
examine the test piece microscopically and recognise his 
defects. 'The use of the microscope for the purpose is not a 
recognised part of the welder's education, though iv would be 
all to the good if it were. 

Tables and curves of cost and rate of cutting and welding 
are given which are of considerable value, especially table 17, 
which gives the actual cost to the customer of a number of 
jobs illustrated in the book. Naturally they must be used 
with a good deal of discretion for arriving at the probable cost 
of even similar work. The illustrations of work actually done, 
and those showing the methods of preparing work for welding. 
with remarks as to good and less good alternatives, are among 
the most valuable features of the book. This is where the 
author draws on his experience to help his colleagues. The 
list of papers and books on welding which completes the text, 
and the index to the illustrations are good points which entitle 
the book to a place in the reference library of anyone in- 
terested in the subject.—H. M. S. 


A Course in Electrical Engineering. Vol. I. Direct Currents. 
By C. L. Dawes, S.B., Assistant Professor of Electrical 
Engineering, The Harvard Engineering School. Pp. 496+ 
xiv; 411 figs. The McGraw-Hill Book Co., Inc.. London 
and New York. Price 25s. net. 


This book, the author states in his preface, is intended to 
cover a preliminary course for students specialising in the 
subject and to act as a stepping-stone to the study of more 
advanced works; also to act as a suitable text book for students 
specialising in other branches of technology, and taking ele- 
mentary electrical engineering as a subsidiary subject, and 
for men taking industrial courses in electrical engineering. 
such as are met with in evening classes. 

The early chapters deal with general electrical principles, 
and it is pleasing to see the prominence accorded to Kirchhoff's 


second law, a valuable weapon for solving problems con- : 


cerning the current distribution in networks. and one to 
which due attention is seldom paid. The subject of electro- 
statics also receives a fair share of attention. 

A lengthy chapter is devoted to electrical measuring instru- 
ments and their uses, and in this connection too little import- 
ance seems to be attached to ammeters and voltineters of 
the moving iron tvpe. Their robustness and low cost, com- 
bined with an accuracy which is sufficient for many pur- 
poses, would seem to warrant a more detailed account. The 
single example described dates from the very early days of 
direct reading instruments, and is not at all typical of modern 
designs. 

Matters relating to the construction and operation of con- 
tinuous current machines are described at length in a very 
satisfactory manner, many important points which are often 
dealt with superficially being thoroughly investigated. The 
final chapter gives a useful, though brief. account of the 
usual arrangements for the transmission of power, and the 
work concludes with a large number of useful examples both 
of a descriptive and of a numerical nature. 

The book is essentially one for students and. as such, 1s 
quite one of the best we have seen. It will serve not only 
as a manual in class and lecture rooms, but in the laboratory 
as well, special attention being paid to methods of testing 
in all branches of the subject. The book is well got up, and 
the diagrams are numerous, well drawn, and useful. 


The Rudiments of Electgical Engineering. By Puitir KEMP, 
M.Sc. (Tech.). M.LE.E. Pp. 255+vin; 94 figs, London: 
MacMillan & Co. Price 68. net. 


The author states in his preface that his book is written 
for non-mathematical readers, and he hopes “ that it will 
serve to spur on those whose daily work lies in the midst of 
electrical apparatus.” 

He starts with clearly written chapters on general prin- 
ciples, power and energy, and magnetism. These should be 
readily followed by. almost anyone, and contain quite useful 
elementary matter. Thereafter he deals in nineteen chapters 
with subjects ranging from primary cells and bells to alternat- 
ing currents and electricity supply. The reviewer is at a 
loss to know how the space was adjudicated to the different 
chapters as alternating currents are dealt with on eleven pages 
while six are devoted to bells. This hardlv gives a fair idea of 
their relative importance, even to the artisan. 

All the descriptive chapters are only gossipy accounts of 
apparatus, which .is far more concisely and accurately dealt 
with in almost any elementary electrical handbook. i 


There is practically no mention of such important and 


interesting subjects as electric traction or the physiological 
effects of electricity. On the other hand, the all-conquering 
kinema has a chapter to itself. 

The reviewer noticed only one or two very slight arithme- 
tical errors. These occurred in a table of current consump- 
tions of lamps (p. 160), which in any case would have been 
better omitted. It is entirely valueless to the reader if he 
has grasped the simple principle at all. There is a slight 
grammatical error on p. 202. 

The printing and reproduction of the figures are very good. 
The figures themselves are mostly line diagrams of little value, 
but a full page is very appropriately devoted to an illustra- 
tion of a cooking stove. 

The high qualifications and eminent position of the author 
make it certain that there is a market for this class of book. 
The reviewer, however, regrets to state that he cannot re- 
commend it to anyone. 


THE SOUTH WALES ELECTRICITY 
DISTRICT. . 


A LOCAL CONFERENCE. 


A CONFERENCE was called by the Right Hon. the Lord Mayor 
of Cardiff (Ald. James Taylor) on December 3rd, and was 
held at the City Hall, Cardiff, on December 21st, to consider 
the South Wales Electricity District which has been pro- 
visionally determined by the Electricity Commissioners (see 
p. 591 of our November 5th issue), and means of improving 
the existing organisation for the supply of electricity therein. 
The Lord Mayor formally welcomed the 130 odd delegates to 
the conference, who represented company and municipal elec- 
tricity supply undertakings. local authorities, collieries, rail- 
way and traction undertakings, and other large consumers 
and interested parties. After suggesting that Mr. W. A. 
Chamen, engineer and general manager of the South Wales 
Electrical Power Distribution Co., and chairman of the exist- 
ing South Wales and Monmouthshire Linking-up Comunittee, 
should be elected to the chair, he read a letter from Mr. W. 
Gascoyne Dalziel, chairman of the South Wales Electrical 
Power Distribution Co., expressing regret at the writer's 
inability to attend the conference owing to absence from the 
country, and setting out the principles of a co-operative scheme 
which was being successfully worked by the Treforest Elec- 
trical Consumers Co., Ltd., which operated the South Wales 
Electrical Power Distribution Co.'s undertaking, under statu- 
tory authority, which he would have wished to put before 
the meeting, and which his company suggested would form 
the best nucleus of a scheme for improving the supply of 
electricity in the South Wales Electricity District. 

Mr. W. A. CHAMEN, who was unanimously voted to the 
chair, explained that the South Wales afd Monmouthshire 
Linking-up Committee, consisting of the engineers of the 
principal statutory undertakings in the district, which came 
into existence at the instance of the Board of Trade in 
1916, had recently given considerable attention to the question 
of the proper boundaries for the South Wales Electricity 
District, and fcund no fault with the district as provisionally 
determined by the Commissioners, except that perhaps the 
two extreme eastern districts of Monmouthshire might have 
been included, though there were, perhaps, some grounds 
for their inclusion in the Lower Severn District. The primary 
factor in any scheme was finance, and, in the circumstances of 
general financial depression and consequent clouded vision 
which now obtained, it might be deemed unwise to plan 
any scheme which might be warped owing to the distorted 
conditions prevailing during its conception, and which might 
not be at all the best scheme under the conditions which 
might exist at the time it became an. accomplished fact. 
He doubted if the Commissioners would have fixed April 30th, 
1921, as the last date for the receipt of representations and 
schemes if they had been issuing their notice in the circum- 
stances which existed that day, and it might be desirable to 
consider whether they should not be asked to postpone that 
date and the subsequent inquiry for a time. | 

Mr. ARTHUR Errts, who represented several local authorities 
within the area and, particularly, the Monmouthshire County 
Council, referred to the Act of 1919 as a Parliamentary 
measure which must be accepted as an existing fact and acted 
upon, no matter whether it met with approval or not. He 
suggested that the present Linking-up Committee, together 
with anv fresh members it might co-opt, should try and evolve 
a scheme. The Lower Severn Scheme would he accepted 
by the Commissioners, regardless of any opposition, and a 
good deal hinged upon the electric power station -erected bv 
the Government at Beachley. which was acknowledged by 
common consent to be a “ white elephant." He objected on 
principle to the kind of scheme outlined in Mr. Dalziel’s letter. 
because, apparently, local authorities would only be supplied 
with power if they were shareholders in the co-operative 
scheme, and they would have no authority in the management 
of the concern. On behalf of the Monmouthshire County 
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Council, he strongly objected to the county being divided so 
that part of it would be in the Lower Severn District and the 
remainder in the South Wales District. The difficuliy of 
obtaining money would exist under the co-operative scheme 
as under any joint municipal or local authority's scheme. He 
also referred to the legal difficulty about local. authorities 
investing money in companies. 


The CHAIRMAN asked what alternative could be offered in 


place of a co-operative arrangement, unless it were some 
scheme secured on the rates, which must react primarily upon 
the large industrial concerns as being the largest ratepayers. 

Mr. W. ANGUS Scorr (Tredegar Iron & Coal Co., and Messrs. 
John Lysaght & Co.), speaking on behalf of several large 
industrial interests, said that from their point of view any 
venture for raising capital upon the security of the rates would 
be considered most objectionable. A scheme of his in York- 
shire had increased, by linking together 12 installations of 
mining plant, the available power by 50 per cent. He would 
favour the consideration at an early date of such possibilities 
in the South Wales District. 

The CHAIRMAN, in reply to a question, explained that the 
South Wales and Monmouthshire Linking-up Committee had 
tabulated-a great deal of information. The S. Wales Power 
Company did not include the county of Carmarthen in 
its area, but the S. Wales Electricity District would go far 
beyond the limits of the power company's area. The power 
company was the largest statutory undertaking in the area, 
covering an area of over 1,000 sq. miles, having some 150 miles 
of transmission and distribution mains, and an output of 
about 56 million. units per annum. It would only form the 
nucleus of a scheme, and must be taken into account just 
as the Cardiff, Newport, and Swansea Corporation undertak- 
ings must be taken into account. It would not, however, be 
possible to attain in South Wales what was aimed at by the 
Commissioners without linking together all the electricity 
demands, including those supplied by private industrial under- 
takings from their own plant; universal unification of the 
whole of the generating plant and systems was the only means 
of reaching the minimum cost of production, though, unfor- 
tunately, such complete unification was not attainable in 
present circumstances. He also impressed upon the Con 
ference the fact that the aggregate capacity and output of the 
private industrial plant in the S. Wales district far outweighed 
the aggregate of all the other plant. 

Mr. W. L. Mapcen (Merthyr Electric Traction & Lighting 
Co.) said the new Electricity Bill to be introduced in the next 
session of Parliament (see pp. 809 and 844 of our December 
24th and 3lst issues) contained definite provision authorising 
the investment of capital by local authorities. The only Lower 
Severn '" Scheme so far before the Commissioners would 
not be generally acceptable in South Wales. The principle 
of ultimate co-ordination must surely be assumed. 

Sir Water NicHoLas (Rhondda Urban District Council) 
pointed out that the Council he represented already had a 
mutual and satisfactory arrangement of reciprocal supplies (ir 
connection with its refuse destructor) with the S. Wales Power 
Co. The right note had been sounded by the chairman. A 
sudden and serious financial change had come over the 
country, and it was now necessary to hasten very slowly 
indeed. The time was fast approaching when all sections 
and classes of the community must close together in unison 
to avoid threatened financial disaster. He suggested that a 
representative committee be appointed to examine the whole 
matter and present recommendations to a future conference. 
It was accordingly unanimously resolved : '' That a committee 
be appointed to inquire fully into the whole position in the 
South Wales District under the Electricity (Supply) Act, 1919 
(and any supplementary Bills or Acts), and orders made 
thereunder, and to report, to a future conference, with recom- 
mendations if any are found feasible.” 

The CHAIRMAN read the names of the members of the Execu- 
tive Committee of the Linking-up Committee, as follows: Mr. 
J. N. Bowman (Rhondda U.D.C.), Mr. J. W. Burr (Swansea 
Corporation), Mr. W. A. Chamen (S. Wales Power Co.), Mr. 
H. Holliday (Rhondda Tramways Co.), Mr. A. Nichols Moore 
(Newport Corporation). Mr. C. G. Morley New (Cardiff Cor- 
poration), Mr. J. E. Stewart (Llanelly Lighting, &c., Co.), 
Mr. J. E. Teasdel (Pontypridd U.D.C.), Mr. G. H. Thomson 
(Neath R.D.C.), Mr. Lewis W. Dixon (Merthyr Electric Trac- 
tion & Lighting Co.), hon. secretary and treasurer. 

It was then unanimously resolved: '' That the Linking-up 
Sub-Committee, with the inclusion of Mr. Arthur Ellis, be the 
nucleus of the new South Wales Electricity District. Com- 
mittee,” and: “ That the nucleus committee be augmented 
by the addition of the following gentlemen, the committee 
being empowered to co-opt any other person or persons whose 
services it thinks it necessary or desirable to enlist”: Sir 
Walter Nicholas, Ald. J. Moxon, Ald. Col. A. Sinclair, and 
Mr. L. Forestier Walker. M.P. (non-technical municipal repre- 
sentatives): Mr. G. T. Sibbering (railways); Sir J. Wyndham 
Benvon, Sir L. W. Llewelyn, Messrs. E. M. Hann. W. Angus 
Scott, and Benjamin Nicholas (large industrial undertakings). 

It was unanimously decided that a strong recommendation 
he made to the Commissioners to postpone for six months the 
date for receipt of objections and representations referring to 
the district and the date of the subsequent inquiry. It was 
left to the chairman of the conference (Mr. W. A. Chamen) 
to convene the first meeting of the committee, the committee 
being left to appoint its own chairman. 


THE ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. | 
(Concluded from p. 830.) 


FURTHER OONTRIBUTIONS IN OONNECTION WITH THE 
ANNUAL FESTIVAL, 1920. 
CHAIRMAN'S LIST. MR. J. Y. FLETCHER'8 


£ s.d. COLLECTION- (coat.). 
Electric Lamp Manufacturers’ G.E.C. Manchester Office £ s. d. 
Association P . 105 0 0 Staff, per Mr. F. G. 
London Electric Wire Co. & Quance - s s 206 
Smiths, Ltd. K . 5 5 [Thames Paper (o. .. 10 0 0 
Atkinson, Llewellyn B. 5 0 0) Armstrong, M. . .. 11 0 
Photector Co.  ... We . 2 3 0 Black, A. S. - "DI 
Eck, Justus m . 10 0 0 Fletcher, J. Y. a .. 220 
Shirretf-Hilton, C. . EF] 0f Boyd, G. A. E. ea — 110€ 
Smith, W. O . 100 0 0 
Potter, W. J. . 5 8 0| MR. V. F. HOLT'S COLLECTION. 
Savage, H. 5 0 0 Holt, Val. F 
Cowie, J. R. 3.3 0| 0 abe Kg 
de. 3 3 0| MR. R. W. HUGHMAN'S 
Harris, A. F 11 0 COLLECTION: 
Nalder, F. H. UN ... 1 1 Qi" Electrical Times . 5 5 0 
Nalder Bros. & Thompson, Hughman, R. M ... .. 114 
Ltd. das 5 n .. 4 5 Round Table Club, per Guy 
Hirst, H "e yis ..10 0 0| Campbell bo s . 119 
W. T. Henley's Telegraph Wyld, W. Be xe owes do ko 
Works Co., Ltd. .. . . 95 0 0|Davv, A. a iss .. O10 6 
Weeks, H A Seg . . 1 1 0| Couzens, H. W. . 550 
Brooke-Hitching, Sir Thomas 5 5 0 
Edgecombe, J. È. .. . 110 MR. C. E. HUNTER'S 
Spencer, P. J. 1 1 0 COLLECTION. 
Tegetmeier, C. G. 22 0 
Barrett, G. A. Un 2 2 0 Nettlefold & Sons 1 1 0 
Rawlings, W. R. 10 0 o| Asdell, J. H. 11v 
Crompton & Co. 5 0 0 ORE MR C. 1 i i 
Saat s 'hild, J. S. 5 
Phillips, C. H. ... 10 0 Elliott, j. W. 5 0 0 
MR. H. BEVIS'S COLLECTION. | Caine. A. F. m 
. Murphy, F 11 0 
Bevis, H. es tee o. 2 2 0| Watson, W 11 0 
Wansbrough, E. C. - 1 1 O|Hiatt, Dr. C. E ] 9 6 
CARDIFF & DISTRICT Local | Read“ T. . j- a 
ADVISORY COMMITTEE. Fletcher, W. H. 11 0 
Lewis, Herbert hi . 11 of] Clark, W. B. 9 10 6 
: Jones, S. G. 1 1 0 
MR. F. W. FIFIELD'S Evans, H. J. 2 2 0 
COLLECTION. Ambler, A. P. 1 1 0 
Jerrim, F. , 05 0 E zs i» i : 9 
Cassels, Dr. T. 076 Rogers 8. R. i 1 1 0 
Chasen: N : ? 8 Newton, Russell C. 0 10 6 
l a 5 
nen H 9 5 Ü MR. s. p. WHITE'S COLLECTION. 
Denning, W. J 05 0 
Lawler, H. Seis 0 5 0| Benjamin Electric Co. ~ 1010 0 
Levy, Langfield G. 0 5 0f Klaxon Co., Ltd. m . 3 3 0 
Hill, Sidney 110 
Lake, Fred ad .. 1 1 0| MR. C. WILSON's COLLECTION. 
MR. J. Y. FLETCHER'S Driver, J. P. T" eee eee 1 1 0 
COLLECTION. * ilson, C. ove eee eee 5 n LU 
Fairclough, T. M., & Sons, 
Hermes, L. T P? * 2 2 0 I. id. " 18 " Gs 5530 
Walker, E. O. ds .. 2 0 0 Strong, Allen & Co., Ltd. 2 2 0 


The total amount collected (up to December 24th) in con- 
nection with the Annual Festival is £1,078 3s. 

All persons who are or have been engaged in the electrical 
trade in the United Kingdom as employers, managers, 
teachers, or on the engineering, designing, drawing, sales or 
office staff, or in other similar capacities, are qualified to be 
members. Only those who have been members for at least 
five consecutive years are qualified to receive pensions. 

The two main advantages of membership are: (a) Provision 
for oneself in the event of distress through ill-health, or other 
misfortune; seeing that there is now more than £10.000 in- 
vested, a member (or a member's widow or dependents) 
brought to such an unfortunate position is assured of the 
ability of the Institution to give adequate assistance. (b) Help 
for others; by becoming a member one assists towards giving 
temporary financial assistance to many who either are not 
qualified for pensions, or only require some financial assist- 
ance to tide over difficulties. 

Membership carries with it voting powers, to be exercised 
when any application is made for a pension. The subscription 
of members is 10s. per annum, or such larger amount as each 
member is willing to give, and it may be paid in instalments. 
The payment of £10 in one sum constitutes the giver a Life 
Member, and of £100 a Life Governor. 

Collecting books are issued for the purpose of enabling 
collectors to obtain votes as life subscribers or, if qualified, 
to secure membership of the Institution. Anv person collect- 
ing in any year honorary contributions amounting to £10 10s. 
is eligible to be a life subscriber of the Institution with one 
vote for every £10 10s. so collected, without personal payment. 

Copies of the rules of the Institution may be obtained free 
of charge upon application. at the offices of the Institution. 
and subscriptions and donations are to be paid to the secretary. 
Mr. F. B. O. Hawes, 18 and 91. Park Mansions, Vauxhall 
Park, South Lambeth Road, London, S.W. 


Commercial Travellers’ Union.—The National Union 
of Commercial Travellers is holding a mass meeting at the Central 
Hall. Westminster, on January 8th. when the chair will be taken 
by Mr. G R. Mason. the chairman of the Union. Among the 
soeakers are to be the Right Hon. J. R. Clynes, M.P., and Miss 
Margaret Bondfield. ; - 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 

the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter oan be published 
unless we have the writer's name and address in our possession, 


A Generator Problem. 


In reply to Wireman's letter. in your issue of December 
17th, I presume the generator field was connected through 
a resistance to the 480-volt circuit. If so, has he tried the 
voltage across the shunt field, while the machine was running 
separately excited? If this voltage is less than that across 
the generator terminals, the machine will run self-exciting, 
provided the field connections and direction of rotation are 
correct. 

The probable reason for the generator refusing to build up 
is that the shunt field was not correctly connected. Your 
eorrespondent should, therefore, reverse the shunt leads, and 
again try running the machine self-exciting. The polarity 
of the generator is determined by the residual magnetism in 
the iron, and will not be altered by the change of connections. 
If the machine builds up voltage, it will do so with the same 
polarity as when running separately excited. 

The compound winding is for the purpose of regulating the 
voltage under varying loads. Wireman ” should satisfy 
himself that the connections are correct. When the generator 
is loaded and the series winding cut out or short-circuited, the 
voltage across the machine terminals should be less than 
when the set is sustaining the same load with the series wind- 


ing in commission. 
T. A. Robertson. 
Glasgow. . . 
December 27th, 1920. 


I have read with interest the correspondence by Wire- 
man," under this heading, and am of the opinion that the 
generator in question is designed for separate excitation. In 
many of these small sets, both for kinematograph and electric 
welding purposes, it is customary to excite the generator 
shunt field at the motor line voltage, the connections between 
the two machines being left open to enable a shunt 
regulator to be inserted. A comparison between the resist- 
ances of the shunt circuits of the machines would reveal if this 
were the case or not in the instance quoted. 

C. A. Besley. 
Cardiff. 


German Competition in the Electrical Trades. 


Your correspondent t W. H. M." overlooks the fact that 
next to hard work on the part of the producer, it is quantity 
which cheapens the cost of all manufactures and so enables 
the home buyer to have cheap goods, and, at the same time, 
enables the manufacturer to compete successfully in the 
world's markets. 

Without a secured home market, free from dumped goods, 
no manufacturer can successfully lay himself out for this 
quantity production. 

We wonder if W. H. M.,“ when he meets the daily pro- 
cessions of the unemployed, tells them not to “ whine,” but 
to thank Heaven that the German goods in the shops they 
pass in their weary march are helping Germany to pay her 
war debts. But is W. H. M.” so simple as to think that 
the wily Hun really intends to pay his war debts, whether 
we trade with him or not? We have had several offers of 
German electrical machinery, but we would not touch them 
with the end of-a barge pole. and we should like to thank 
you, if we may, for your splendid '' Leader.” n 

One of our latest callers was an international Jew repre- 
sentative of a German firm of motor manufacturers, his card 
bearing an address at Rotterdam. The real address of the 
firm is in Rhenish Prussia, and we believe they had no office 
in Rotterdam before the war. 

E. P. Allam & Co. 
London. (E. P. ALLAM). 
December Atk, 1920. x 


An Engineers’ Club for London. 


I once had an experience in connection with the formation 
of a club in the Far East which may not be without interest 
in this case. The premises for this club. existed; a special 
committee appointed to go into the question reported unani- 
mously in favour of a club, but nevertheless agreed that they 
could find no way of guaranteeing its financial success, and 
therefore were unable to recommend that the matter be 
proceeded with, as a aufficient number of guarantors did not 
appear to be forthcoming. The idea would, therefore, have 
lapsed, but a counter sudgestion was made of placing the 
premises at the disposal of one of the leading caterers in the 
town at a nominal rental, and allowing him to charge at 
schedule rates for meals, refreshments, &c. The catering firm 
undertook to do this, and accented entire financial responsi- 
bilitv, thev themselves also undertaking to complete the fur- 


nishing of the premises, supply periodicals, and give the 


usual facilities. 


The club was an immediate and unqualified success, both 
financially and otherwise, being run economically on first-class 
lines as a business proposition, without the committee or the 
members incurring any financial responsibility. A point of 
importance was that the club subscription was very small 
indeed, in fact merely nominal, in order that it might be used 
very freely, but it should be stated that the membership 
was confined to certain qualified persons who, because of 
their interests, desired to meet socially in a club. 


Ernest T. Williams. 
London. 
December Brd, 1920. 


The Cost of Living in India. 


With reference to a letter in your issue of November 5th, 
from " M.LE.E.," making inquiries as to the cost of living 
in India, I should be always glad to give members of the 
LE.E. all the information in my power on this subject, if 
they will communicate with me. I should always be pleased 
to give advice of any kind to any members proceeding to 


India. 
C. C. T. Eastgate, 
Hon. Sec. I.E.E. for India. 


Electrical Engineer's Office, Lahore. : 
December 4th, 1920. 


[We are greatly indebted to Mr. Eastgate for this offer, and 
5 thanks to him on behalf of our readers.—Eps. ELEC. 
EV. 


Shop Displays. 


The letters appearing in your '' Correspondence " columns 
under '' Shop Displays," and written by '' The Retailer " and 
" Injured," must be interesting to a degree to hundreds of 
electrical contractors throughout the country. 

I likewise would welcome a real Union of Contractors, being 
convinced from experience of the absolute uselessness of the 
E.C.A. as at present constituted. Their various committees 
all consist of the same men who do little or nothing to remedy 
the all too numerous evils complained of by '' Retailer " and 
" Injured." It is in fact a non-representative body compar- 
able but considerably inferior to the House of Lords. 

I have been a member of the three Associations known as 
the National Federated Electrical Association, of which E.C.A. 
is a component part, and have given it what I consider a 
very fair trial, and up to a certain period attended almost every 
meeting to which I was called, and further taken some trouble 
to raise my voice and bring to the notice of this body not 
alone the matters referred to by your two writers but matters 
even more vital to the interests of the contractor, but have 
met with utter failure to impress them with the importance 
of matters. | 

In one particular instance did they excel in muddling. viz., 
the rights of electricity suppliers to charge for service mains, 
and in consequence of this my firm were hopelessly misled, to- 
gether with numerous clients. A so-called subsidy scheme is 
put into force which the rank and file of the members, I 
venture to suggest, never understood, and to my mind is an 
imposition favourable only to a possible minority. 

In conclusion, I should be willing to assist The Retailer ” 
and possibly ‘‘ Injured " to call a 1 to fully discuss 
matters in general, and 1 am confident if it be properly adver- 
tised a large hall will be necessary to accommodate those 
interested. 

I should add that I resigned from N. E. C. T. A. about two 
months ago, and my resignation has been accepted. | 

May a real Union of Contractors be the result of our efforts 
united in all its undertakings, and in the words of our 
Prince, pull together," Which is quite impossible with the 


present organisation. 
For and on behalf of 
Watson, Marsh & Co. (Hampstead), Ltd. 
M. Conen, Managing Director. 
London. 
December Brd, 1920. 


I entirely agree with the letter of Mr. Marshall Carr in your 
issue of December 24th, as to the necessary action of the 
Electrical Contractors’ Association, but when he assumes 
that that action is not already taking place, and says that 
it now remains for the E.C.A. to justify its existence or leave 
it to him and his friends to start a new organisation, it be- 
comes very evident that he is almost in entire ignorance as 
to the activities of the E.C.A. and its trade association, 
N.E.C.T.A., Ltd. Mr. Carr enumerates four chief points. 
Taking these seriatim, the replies are as follows :— 

l. Registration of Electrical Contractors.—A very strong 
move was made bv the E.C.A. in this direction immediately on 
the conclusion of war, in_addition to a preliminary move 
during 1917. In 1919, the Board of Trade received a deputa- 
tion on the matter. and expressed full sympathy, but re- 
gretted that registration was at that time not possible. Further 
action in the matter is already being vigorously developed by 
the E.C.A. 

9. Negotiations with Manufacturers and Wholesale Houses. 
—These have been in progress for years. Agreements in cer- 
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tain instances are already. in existence, and others are still 
under negotiation. Otber very effective action is fully de- 
scribed in the Editorial of the Electrical Contractor for Decem- 
ber, 1920 (price 2d.). 

3. Appeat to Users to dew only with Registered Contractors. 
—It will be obvious that this must wait until contractors are 
registered. | i 

4. The Association to combine in making a Dead Set against 
Firms offering Trade Terms to all and sundry.—Mr. Carr will 
tind this combination already exists in N.E.C.T.A., Ltd., and 
that very great progress has been and is being made. 

It appears, therefore, that the Association which Mr. Carr 


desires, and the action which he considers such an association 


should take, are already in existence, and all that remains is 
for him and others like him to become acquainted with its 
work, take up membership, and give all the assistance they 


can. H. J. Cash, 
| | Past President. E.C.A. and N.E.C.T.A., Ltd. 
Westminster. i 


December 2th, 1920. 


[m 


A Curious Phenomenon. 


It seems likely from Mr. Hassall's letter that the gas 
burners are sensitive to certain sounds, especially high notes, 
the flame shortening and becoming more noisy when such 
sounds occur in the neighbourhood. If this is the cause, 
probably a bunch of keys shaken near the burners will produce 
the same effect. “Altering the air supply to the burners may 
perhaps reduce it, but some burners are quite incurable. I 
once had a small laboratory burner which could not be used, 
because the flame invariably went quietly out if any high note 
happened to be produced in the room. 

.T. H. Muras. 


London. . 


I should be interested to know whether your correspondent 
has actually tested the gas pressure referred to, and also 
would advise him to wedge the hammers of the bells in 
question, and then note whether there is an increase in gas 
pressure. I think he will find that the above phenomenon 
is due to sound waves, and not to any electrical conditions. 
I shall be interested to know the result. 

E. Rothwell. 


Rochdale. 
December 17th, 1920. 


Information Wanted. 


Can you or any of your readers recommend me some text- 
book or technical articles dealing with the design of con- 
tactors for motor starting for A. C. and D.C. service? 

pi | Electricus. 


t 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


wiled expressly for thie journal by Messrs. Szrton-Jonss, O'DELL AND 
TEPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


35,019. **' Electric fuse-boards." R. W. Bill. December 13th. 

35.026. Electric ceiling-rose." S. E. Foster and T. Grocott. December 
13th. 

35,036. Electrical connectors." W. J. Davis. December 13th. 

35.047. Automatic electric switch." C. Donovan. December 13th. 


35,066. '' Apparatus for measuring temperature of windings in electrical 
machines, &c." Akt. Ges. Brown, Boveri et Cie. December 13th. (Nwitzer- 
land, December 12th, 1919.) 

35,084. “ Electric-lamp sockets and switch devices.” 
December 13th. b 

35,086. “ Dynamo-electric machines” W. B. Sayers. December 13th. 

35,109/10.—* Electric signalling-lamps." D. T. Tritsch. December 14th. 

35.111. *'' Electric heaters.” H. B. Butler and C. Joyner & Co. Decem- 
ber 14th. ps - 

35.164. '' Sound amplifiers... W. Lyons and J. M. Masterson. Decem- 
ber 14th. 

35,175. ''Safety fuses for electric circuits." E. Antinoro. December 14th. 

35.188. Electric winch. J. Boost et Fils Soc. Anon. December 14th. 
(Switzerland, March 1st, 1919.) : 

35.192. Control of high-frequency electrical oscillations." C. F. Elwell 
and J. Mamlok. December 14th. 

45.195. Electrical motor starting systems.’ 
trical Co. December 14h. .S., June 3rd.) 

35,199. “ Electric geysers." C. F. Peters. December 14th. (Germany. 
Mas 7th.) 

35.213. Means for jointing submarine electric. cables.” W. T. 
Telegraph Works Co and. E. E. Judge. December 14th. 

35.2235. Thermionic valves," A. F. Sykes. December 14th. 

35.303. “Liquid, | &.. electrice controllers and/or . starters for electric 
motors.” A, West and A. West & Co. December Toth. 

$5,908. '' Process for feeding electric traction lines supplied with direct 
current," E. Sorellt. December 15th. (Italy. December Toth, 1919.) 

35.316. Telephone exchange systems." Western Electric Co. (Western 
Electric Co.). December 15th. 

35,319. '* Manufacture of electrodes of large cross-section." Ges. fur 
Teerverwertung. December Lith. (Germany, November 27th, 1919.) 

35,333. '' Spark plugs." Champion Ignition Co. December loth. (U.S., 
March 8th.) 

35,324. '' Spark-plug electrode.’ 
(U.5., August l4th.) . 

35,329. '' Driving mechanism for hand-operated magneto generators.“ E. 
A. Angold and A. H. Railing. December 15th. 

35,336. “ Wireless transmitting stations." H. J. Round, December 15th. 

35,337. '' Aerial systems for wireless telegraphy and telephony." C. S. 
Franklin. December J5th. 

35,338. '' Duplex telegraphy and telephony.” 
trique. December 15th. (France, January 16th.) i 

35,340. * Electric coupling devices." S. E. Smith, December 14th. 


A. J. H. Gurney. 


Metropolitan-Vickers Elec- 


Henles 's 


” Champion Ignition Co. December 15th. 


Soc Francaise Radio-Elec- 


35,352. Cord-grips for electrical apparatus." A. Kirk and R. C. 


Milliken. December 15th. 


35.360. Galvanic battery containers," Sir C. S. Forbes & Lyto, Ltd. 
December 15th. 

35,364. “ Long-distance transmission." A. M. Taylor. December 16th. 

35.378. Dynamos for motor-cycles, &c." E. Hallowell. December 16th. 


35.380. Arrangements for indicating position of apparatus or conditions 
of circuits at a distance." Automatic Telephone Manufacturing Co., J. R. 
Beard, Electrical Improvements, Ltd., and A. E. Hudd. December 16th. 


1 35.391. Electric heaters." H. B. Butler and C. Joyner & Co. December 
6th. : 

35,392. “ Electric heaters," E. W. N. May and May & Padmore. Decem. 
ber 16th. 

35,400. ''Spherical spark-plugs." E. C. Kahn. December 16th. 

35,408. '''Ihermionic tubes or valves," A. A. C. Swinton. December 16th. 

35.418. Electric meters." Fabriques des Montres. Zenith Successuer de 


G. Favre-Jacot et Cie. December 16th. (Switzerland, August 5h, 1915.) 
35,420. '' Plug and socket connections for electric cables." J. Mirrey and 
A. Reyrolle & Co. December 16th. , 

. 35,424. '' Signalling devices.“ W. Jepson. December 16th. 

35,436. Electric accumulators.” H. Leitner. December 16th. 

35,438. “Safety controlling gear for electrically-propelled vehicles.” R. 
Garrett & Sons and A. J. Serve. December 16th. 

35.445. Electrically-wound clock." E. E. Graig. December 16th. 
35,446. '' Electric burglar and fire alarms." E. H. Bock. December 16th. 
35,458. '' Electric stoppage, railway station, &c., indicators." L. Fontana. 
V. Fontana, and E. di Pietro, December 16th. 

35,464. '' Thermionic valves for wireless telegraphy and telephony." T. E. 
Goldup, B. Hodgson and L. G. Preston. December 16th. 

35,469. ''Supporting currents of different frequencies upon existing alter- 
nating-current systems." A. M. Taylor. December 17th. 

35,486. “ Machines for popping barley by electrical methods.” A. Crossley. 
December 17th. 

35.498. Electric lamps." C. E. P. Gabriel. December 17th. 

35,510. '' Insulation of electric cables." C. J. Beaver and E. A. Claremont. 
December. 17th. 


— —— 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the eperificatione will be 
printed and abridged, and all subsequent proceedings will be taken. 


1916. 


2,639, “ Methods of and means for amplifying electrical variations.” 
British Thomson-Houston Co. (General Electric Co.). February 22nd, 1916. 
(154,232.) 

1919. 

13.328. Radio-signalling systems.“ British Thomson-Houston Co. (General 
Electric Co.). May 27th, 1919. (154,247.) 

16.125. Methods of and apparatus for manufacturing electric incandes- 
cent lamps. British Thomson-Houston Co. (General Electric Co.). June 26th, 
1919. (154.258.) 

I8.411.. "7 Dynamo-electric machinery.” T. 
(Cognate application 20,544/19.) (154,271) 

29,133. © Motor, particularly applicable to railway signalling.“ Automatic 
Telephone Manufacturing Co. and A. E. Hudd. August 16th, 1919. (Cognate 
application 0, 314/19.) (154,286.) 

20,279. Dynamowlectric machinery." Lo Thermo Patents, Ltd., and J. 
W. Burleigh. August 18th, 1919. (154,290.) 

20.426. Direction communicating systems for puns, searchlights, range- 
finders, torpedo tubes, and other apparatus." G. M. Newbury and Evershed 
& Vignoles. August 19th, 1919. (154.293.) 

20.478. Device for securing electric cables and the like to walls and 
other supports." G. H. Scholes and E. A. Claremont, August 20th, 1919. 
(154,295.) 

20.518. Electric furnace for the continuous heating of rivets.” A. Imbery. 
August 21st, 1919. (154,300.) 

20,548. Electric signalling systems, especially applicable to combined tele- 
graph and telephone systems.“ Western Electric Co. (Western Electric Co j. 
August 21st, 1919. (154,303.) 

20.612. Memorandum devices for use in connection with telephones and 
other purposes." J. M. Hattersley. August 22nd, 1919. (154,312.) 

20, 628. Telegraph printing systems." Automatic Telephone Manufactur- 
ing Co., H. H. Harrison, and S. R. Smith. August 22nd, 1919. (Cognate 
application 25,369/19.) (154,313.) 

20.859. '' Hooks for electro-plating.”’ 
(132,244.) 

21.334. Electric storage batteries," E. R. Royston (Federal Storage Bat- 
tery Co.). August 30th, 1919. (154,343.) 

21,448. '' Method and apparatus for detecting distant ships whereon dynamo- 
electric machinery or the like is running." Y C. A. Craufurd and L. O. 
Doughty-Wylie. September Ist, 1919. (154,347. a 

21.497. Method of varving the electric current passing through electro- 
magnets or solenoids in automatic musical instruments or players causing 
different degrees of loudness in the note played.” H. R. Kidner. September 
2nd, 1919. (154,348.) , 

21.7883. Push-buiton. controls of electric motor-starters." 
Co. and A. H. Mackley. September 4th, 1919. (154,360.) 

22,039. *'' Thermionic devices.“ J. Scott-Taggart. September 8th, 1219. 
(154,364.) l 

23,118. “ Electric condensers.” F. G. Goldstone and S. Brydon. 
ber 19th, 1919. (154,386.) 

23.586. ‘Electric fuses.” F. A. Ross. September 25th, 1919. (Patent of 
addition not granted.) (154.390.) 

28.006. Electrically-operated diaphragm 
(I.. Chollet); November 12th, 1919. (152,432.) 

29.414. Electric. furnaces.” A. M. Erichsen. 
(154,444.) 

30,494. '' Thermo-clectric couples." C. E. 
(154.454.) 

32.853. “ Method for electrolvsing a solution of nickel salt." C. Heberlein, 
August 8th, 1919. (Divided application on 141,766.)  (154,471.) ) 


L. R. Cooper. July 24th, 1919. 


O. Roedel. September 4th, 1918. 


> Ipgranic Electric 


Septem- 


horns.” W. P. Thomp-on 


November 25th, 1919. 


Foster. December Sth, 1912. 


A920. 

3,000. “ Telephonie transmission by high-frequency currents.” L. N, 
Brillouin. January 3ist, 1919. (138,610.) 

4,991. “ Magneto-clectric machines.“ G M. Turner. February 19th, 19%. 
(154,492.) 

6,445. Means in connection with carburettors for electrically heating the 
induction charge for internal-combustion engines." R. H. Ames. March 3rJ, 
1920. (154.499. 

7.503. Electric controlling switches.” 
1920. (154,503.) 

12.146. Electric valves or safety devices for the discharge of excess poten- 
tials.’ G. Giles. May Ist, 1920. (154.509) 

14.04. “Short-circuit terminals for the magneto-ignition apparatus ol 
internal-combustion engines." Scintilla, May 28th. 1919. (143.910.) 

16,457. '' Brush-gear for dynamo electric machines." J. Stone & Co. Fr*- 
ruary 16th, 1917. (145,42.) 

17.132. Electric current interrupters.” C. E. Bennett. June 24th, 1919. 
146.279. 

) i 01 * Electrical switch operated by a current of air." F. Krupp Akt 
Ges, December 27th, 1918. (145,720.) ; 

18.726. “ Means for connecting together sets of electrical conductoare.” H. 

A. Whitehead and J. M. Whitefield. July Sth, 1920. (154.518.) 


P. H. Pudumjee. March 12th. 
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'BLACKLEY TAPE” must he best 


TRADE MARK. 


Because more s" it is sold than of 
any other Insulating Tape in the World 
—there is a big demand for it from chose 
who want the best possible tape they tried the N 
rest—but “BLACKLEY tape” was the only one that 
gave ABSOLUTE SATISFACTION—/Aa/'s why it is \ 
. uséd by most of the GOVERNMENT DEPARTMENTS— 

MUNICIPALITIES— RAILWAY COMPANIES at HOME and 
ROAD — besides CONTRACTING FIRMS—and it is now sold . 
under the above TRADE MARK recently granted by SPECIAL 
ORDER of the BOARD OF TRADE: . Have you our LIST for reference ? 


PATENT PATENT 


ENAMEL : ENAMELLED 
INSULATED BELL 


WIRE. WIRE. 


MONNOLLY'S (BLACKLEY 


ENNESOLE MAKER LACKLEY) 


INSULATED WIRE AND ‘CABLE MANUFACTURERS 


BLACKLEY, MANCHESTER 


E M. 1.” | | THOMAS «ss INSULATOR 


as used onthe 11,000-volt 
FANS & MOTORS. X 


Distributing Mains of the 
Lake. Coleridge (New 
Zealand) Power System. 


CLEATS, REELS, KNOBS, ali 
classes of Electrical Porcelain, 
elther Stock Patterns er te i Y 

Special Designe. , No. 2049. 


POWER MOTOR. 


Eurepean Agents :— 


J. W. GLADSTONE, Ltd., 
70, Honor Oak Road, LONDON, 8. Z. 23. 


Telegrams and Telephene: " No. 1077 Sydenham," Lendon, 


ee Last Word in Fibre l, 


* Ul mo S 


— GENUINE? —-—— 


vutc 2 8 
FIBRE * 
.SHEETS-ROD 
TUBES GEARS. 
‘-INSULATORS:-WASHERS:- 
— BUSHES-ETC. — 


MOSSES & MITCHELL 


‘GOLDEN LANG- LONDON: EC: 


D. C. Shunt Wound. 


HOGAN & WARDROP| 


2, Gresham Buildings, Basinghall Street, 
LONDON, E.C. 2. 


TEIL EE 722 LONDON WALL. 
GRAMS | TRIBORD, LONDON.” 
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The Cope's System of 
Feed Water Control. 


». COPE'S 
FEED WATER 
REGULATOR 


is the simplest of all. 


Direct and Positive. 
No Floats or Diaphragms. i 
No displacement members. Accumulators. Dry Cells. 
No delicate parts to give trouble. 


Sele Manufactarers: .. l | 
NO ADJUSTMENTS AFTER Alfred E. Jones & 
BEING PUT INTO SERVICE. Jones & Pordes — Pordon.) 


The minimum number of working parts. Works: 8, Crawford Passage, London, E.C.1 


London: > - - >- Lionel rp 3. Staple Ian, Holbera, V.. l. 
SCHO LEY & CO Ltd Newcastie-on-Tyno: - Simm & Richardson, Custom House Chas., Quayside. 
e9 e9 Bradford - - - - - Rickard, Wright 4 Dean. Ltd., 17. Neal Street. 
meam - œ 33 — Fee Co., diver 16. Carver $t. 
56, Victoria St., Westminster, S.W. 1. Cheshire: - * Roche, Laco d Co., City Bat Balidings. Olauall $ Lt Liverpool. 
Telephone : Victoria 6663. W. 4 $.W. Connties - 4 ho Eiso Manufacturing Co. Colston Yard. Bristol. 


E the Charge e Engineer - | 


Ae nous the value” of 
TUDOR 2 CUMU LATORS 


"T 
=o a A Fo ; In many instances the Storage Battery 
‘ZZ provides the stand-by for the Charge 
Engineer when trouble occurs. He 
knows, therefore, that a reliable battery 
is of utmost importance, and that a 


troublesome inefficient battery is a 
continual source of annoyance. He 
favours the Tudor Battery because 
experience tells him that it can be 
relied upon to operate efficiently and 
will withstand hard usage 4 wt 


Phe TUDOR ACCUMULATOR COL 
.. 2, NORFOLK STREET. STRAND W.C.2. 


WORKS: OUKINFIELO, NR MANCHESTER. 


| 
| 


Ww 
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THE CONCORDIA ELECTRIC WIRE Co., Ltd., 


TRENT MILLS, NEW ^^WLEY, DERBYSHIRE. 


BARE, SILK and COTTON 
COVERED and ENAMELLED 
COPPER & HIGH RESISTANCE 
WIRES, CABLES, SHEET 
STRIP and RIBBON. 


ASBESTOS and ASBESTIN 
COVERED COPPER and 
HIGH RESISTANCE WIRES. 


BELL WIRES & CORDS. 
TELEPHONE CABLES & CORDS. | 


CHARCOAL !RON WIRE. 
ARMATURE BINDING WIRE. 
FUSE WIRES. 
MEDICAL CORDS. 


INSULATING MATERIALS 
for all olassese of Electrical Apparatus. 


FLEXIBLE CORDS 
ef every Construction, Finish and Size. 


TELEGRAMS: “ Pollanite, Long Eaton.” TELEPHONE: Long Eaton 249. 


SILK ~o COTTON COVERED 
COPPER ^» HIGH RESISTANCE 


LUNDON OFFICE & STORES: 155, Victoria St., S.W. 1. TELESHONE: Mz. « 
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Won the War. 


BRITTAIN MOTORS 


transmit 
Britain's Power 
in Peace and 


War 


BRITTAIN'S ELECTRIC MOTOR CO. 


(Formerly LANGDON-DAVIES) 


BRITTAIN 


110 CANNON STREET . i Works: EASTDOWN WORKS 
LONDON -E-C4 . DEWISHAM SS E13 
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HIS Wolf Portable Electric Hand- 
Drilling Machine can be used also for 
tapping and riming any kind of metal. 

The motor, switch and gearing are entirely 

enclosed. Can also be supplied with stand 

for use at the bench. 


May we send you the Wolf Electric Tool 
Catalogue ? 


all eC ALECTA Tic S. WOLF & CO., Ltd., 
AMNIS | LE) 115, Southwark Street, 
| TOUS. s. LONDON, S.E. 1. .*. 4 
BM m COVENTRY: 6, Warwick Row. 1 


— [December 81, 1920. 
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$e THE ELECTRIC 


CONSTRUCTION 
CO., LTD. 


HABET 


Head Office : 


Dashwood House, 
9, New Broad St., London, E.C.2. 


E x 
— 


Werks: 
Bushbury, Wolverhampton. 


T T A ge 


eGISTERE,, 


E mar 


MM 


OIL 
ENGINES. 


SPECIAL FEATURES: 


Low Fuel Consumption. 
Reliability for Continuous Heavy Duty. 


Ability to Burn Low Grade Fuels. 


Standard Sizes ranging from 
50 to 1020 B.H.P. 


Open and Enclosed Types. 
Ready for Immediate Delivery : 
200 B.H.P. 175/187 ˙5 R. P. M. 


ro" 


pt 
4 
$5 


s memet 


.HICR-DIESEL 


Sten hh! hie v nder 510 n. H. r. Open-Type Engine. Installed in an Electrical Supply Company s Power Station 
PO a r 


"28 
LP 


n * UNAM 1 d 

T MM a m d 

eGoBOOCC E 
n 7] 
WALT m 

— 2 Bead 


. comen dicenti 


~~ NS 
ad |. 
7 P 


, H 
— ENS 
E ce 


9 


SA 
TY 
L — m um! m 
Secr COCO COE 
5 W * 
ee oe eee 


250 
175/187°5 


T £L 
| 


4] 


ww 


x 


240 „ 
300 „ 


Sole Agents for iha British Isles: 


BANKS, WARNER & CO, Ltd. 
11, Queen Victoria St., London, E.C.4. 
Telephone: Central 6163. 

Telegrams: “ Itondiesel, Cannon London. 


à - ^ 
4 g 
-— ws * 
aS 31.22 
— Pa 


x ooi 3 ae " 
; E25 lr E 4 [o^ Ju LC — — 
SOLE MAKERS: 
HICK HARGREAVES & C^ p 
ENGLAND. 


Established 1832 
Teleton MICH BOLTON! Telepbomee Mow 1375-4. Codes’ à BC bti Bdition, 41 (1886), Western Union (Universal Edition), Lieber Standard 
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FREDERICK SMITH AND COMPANY 


(Incorporated in the LONDON ELECTRIC WIRE CO. and SMITHS, Ltd.). 


COPPER WIRE 


100 Per Cent. Conductivity. All sizes to 001. 


8 nS Hard Drawn H.C. Copper Line Wire ; Special Tinned Wire. 


TRADE MARK 


COPPER TROLLEY WIRE, 
. SPECIAL. SECTIONS. 


BRONZE. TROLLEY WIRE, 


MAXIMUM TENSILE STRAIN, DURABILITY AND CONDUCT IVITY. 


SILICIUM BRONZE WIRE 


“C QUALITY FOR TELEPHONE LINES, &c. 


PHOSPHOR BRONZE SPRING WIRE. 
Aluminium Wire and Strip for all Electrical Purposes. 


Anaconda Works, Salford, MANCHESTER. 


Double Pole Distribution Fuseboards 


CHANNEL TYPE.—In polished hard- 


X 


CHANNEL TYPE, 
TUBULAR TYPE, 


and 


HOME OFFICE TYPE. 


Made throughout at our 
BIRMINGHAM WORKS. 


wood cases, glazed hinged door, hook and 


eye fastener. Fuses, 24-in. break. 5 amps. 
per D.P. way.  10-ampere boards have 
heavy cast copper clips and bus-bars. 


TUBULAR TYPE.—In solid ‘polished 
teak cases, glazed hinged door, hook and eye 
fastener. 5-10 amperes capacity. Fuses of 
opposite polarity are mounted on separate 
enamelled and polished slate bases with 
dividing fillet between the poles. 

HOME OFFICE TYPE.— 10 to 15 
amperes per way. Porcelain handshield 
fuses. To meet Home Office requirements. 


IMMEDIATE. DELIVERY. 


— —————  Á————— —— e——— ———Wm—À — ͤ ͤ — 
May we send you our Stock List of Electric Wiring and Lighting Supplies ? 


THE B.E.Co. (OF LONDON & BIRMINGHAM), LTD., 


HENDON HOUSE,’ 


57, Upper Thames Street, LONDON, E.C.4. 


Telephone: CITY 4047. 


Telegrams: "UBBECOLITA, CANNON, LONDON.” 


THE ELECTRICAL REVIEW, 


BRITISH PRODUCT 


CZ BRILLIANT e 
karin. 


COSMOS 
ERITISH MADE 


YOU can become the 


recognised COSMOS 

LAMP dealer in your 

district by exhibiting the advertising matter 
which we supply free. Remember 
COSMOS LAMPS are unsurpassed. You 
can supply them with confidence. The 
public know their merits. If your stock 
is low ask one of our representatives to 
call, or send your order direct. 

Licensed] ani made under (British Patents 


16530 of 1907; 23499 of 1909; 8031 of 
1910; 1772201 1911: and 10918 of 1913. 


Write to — 


METROPOLITAN -VICKERS 
ELECTRICAL GO. TDs 
Supply Dept. 
14, Long Millgate, Manchester. 


Branches: London, Glasgow, Birmingham, Leeds, 
Cardiff, Sheffield, Newcastle-on-Tyne, » Dundee, 
Southampton, Belfast, Swansea and Bristol. 


BUNTE o 


— 
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POWER WITH ECONOMY. 


MIRRLEES-DIESEL 
OIL ENGINES. 


British Made. 


Best and most reliable for Electricity 


‘THE ELECTRICAL REVIEW. ix 


(With Patent Sight-Feed Syphons). 
OWER aa. ooo SOL DPD 
Invaluable to ALL USERS of MACHIN- 
ERY, STEAM, OIL or GAS ENGINES. 
mn 


Pay first cost in a short time, 
as dirtied oil which has hither- 
to been thrown away can be fil- 
teredand used again and again. 


WELLS? vsr or: FILTERS 


Write for samples of work done by Filter 


E. ow) 39. EN DN 7 by 
co ANNE. Et Ja NU 


Works and Private Power Stations. LARGER SIZES MADE TO ORDER 


A. C. WELLS & Co., 
101a, Midland Road, 


St. Pancras, 
LONDON, N.W. 1. 


B. K. B. Electric Motors, Ltd. 


DIRECT CURRENT MOTORS 


375 B.H.P. Mirrlees-Diesel Engine. 


Buy from the Makers with the Longest Exporlenco. 


MIRRLEES, BICKERTON & DAY, 


LIMITED, 
HAZEL GROVE, STOCKPORT. 
LONDON OFFICE: | 


" MIRRLEES HOUSE,” 7, Grosvenor Gardens, WESTMINSTER, $.W.1. 


Featherweight Type, with Ball Bearings, 
160 H.P. up to & H.P. ! 


Open-Protected Type, 16 H.P. up to 2 H.P. 


e TER POWER 


23 years’ experience at your service. 


IMMEDIATE DELIVERIES from STOCK— 


4, 3, 4 4 H. P. 
QUICK DELI VERIES OTHER, SIZES. 


Complete Hydro- electric Plants, Water 


Turbines, Pelton Wheels, Pipelines. 
R HAY, MARYON & CO, LTD., A 
Water Power Engineers & Contractors, 
14, Bride Lane, 


8 Circus, LONDON, E. C. 4. 
Phone: Central 1814. Telegrams: " Hamabrila, Fleet. 17 on. 


FINSBURY COURT, 
FINSBURY PAVEMENT, 
LONDON, E.C. 2. 


Managing esa BERKELEY & YOUNS, Ltd. 


Telephone No.: 
5630/1 Londen Wall. 


Cable. 


| Metal Filament Lamps. 
Ironclad Switchgear. 


Lighting Accessories. 


MARSHALL & PLUMTREE, LTD, - 


Wholesale Electrical Engineers, 
20, High Holborn, LONDON, W. C. 1. 


Telephone: CENTRAL 12141. 


D.«S. 
CLUSTER FITTINGS 


|  w- TYPE. 


For Ships, Shipyards, Docks, &c. 
Very Strong and Durable. 


As supplied to the Principal 
Ship-builders and Steamship Owners. 


Universally copied but never 
equalled or excelled. 


We weave these and consequently 
can supply a First-rate Article at a 


Low Price. 


DORMAN & SMITH L?: 


ORDSAL ELECTRICAL WORKS, SALFORD, MANCHESTER. 


LONDON : 17, Victoria Street, Westminster, S.W. SYDNEY, N.S.W. : 38, Market Street. | 
GLASGOW : 40, West Campbell Street. 


MELBOURNE, VIC. : 807, Flinders Street. 
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IRONCLAD 
SWITCH 


It has satisfied 
the demand for 
a thoroughly 


reliable article 


Double Pole Switch-Fuse, 
fitted with Wooden Cable Bushes. 


for many years. 


Double Pole Swttch-Fuse. 


NA 


Copies more or less 

complete have been 

recently advertised 

under other names, 
but 


IT IS OUR SWITCH, 


and we know best 
how to make it. 


| 


| 


| 


Beuble Pole Switeh-Fuse. : 
Triple Pole Switch-Fuse. 


CLOSED. 
CLOSE. 


TROPO (d 
| MNickers N 


TRAFFORD PARK, | MANCHESTER. 
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SUNCO ELECTRIC FIRE. Hepplewhite Model  : : SUNCO ELECTRIC FIRE. Adams Model. 

4-Bar, 2-KW. Also made similar design, / KM. i 3. KN. loading. 

Finishes—Best Black Enamel, Antique Copper. Supplied in Best Glazed Black Enamel and 
Sanded Brass. i ; Armour Bright Finishes. 


(—Po9099»09999.9900009- oca 


Sunco Electric Fire Advertising 
is undoubtedly creating Sales 
for the Contractor and Retailer. 


Are you taking advantage of this increasing demand? ^ Sunco 

Electric Fire Stockists are provided with free advertising literature . 
in many attractive forms, including booklets, show cards, post card, 

window Slips, &c. 


SUNCO ELECTRIC F IRES 


Sunco Electric Fires enable you to offer your customers electric 
fires which give intense radiant and satisfying heat ard which are an 
attractive addition to the furnishing of any room, 


The elements are robust, have a long. useful life and are fitted 
into cases of excellent design and workmanship. The range of models 
that can be delivered from stock is extensive. Every model is 
distinctive and original. 


Write to-day for List No. 315, which gives full particulars 
of Sunco Electric Fires and advantageous terms to dealers. 


r ; » > SNS SAN ay . 
Telephone : | * ISS WD NS 5) Rid f 2 ? ERES) Tetegrams : 
Gerrard 7766 : x f K qm 1 4 si 


(4 lines). ELE TESDA COMPANY LIMITED. London. 
DL 118-120. CHARING CROSS ROAD. LONDON, W. C. z. CI 
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d Best for Local Heating 
| 
| 
| 


This Sunco Fire can easily be carried from 
room to room and proves invaluable for 
intermittent local heating. Consuming half 
a unit per hour, it can, in most cases, be used 
on lighting circuit if required, 

List No. H 3000 is finished in 

Glossy Black Enamel with 39 
Antique Copper Ornaments, 


SUNCO PORTABLE ELECTRIC FIRE. Wire Guard, Handle, and ° 
Weighing only 6} Ibs Two Yards of Flexible Cord. subject. 
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It has passed —with all its surprises, all its disappointments, all its problems— 
passed into the realm of "things that have been." And its passage has been 


marked more by rejoicings at the entrance of its successor than by evidence 
of grief over its own departure. 


Nevertheless a review of its record is, both individually and nationally, an 
essential duty. In our own case, as part of such duty, we shall shortly render 
to our shareholders an account of our stewardship, but we have always felt 
that no less is due to our customers, and that they, too, should be provided 


with a statement as to our treatment of the interests which they have entrusted 
to our care. 


RUBBER INSULATED CABLES.—All arrears have 
been wiped off. Large stocks have been built up at our 
Works and Branches, which our customers in each centre 
are asked to consider as their own, We will deliver one 


coil or 100 direct to the job on receipt of a telephone 
message. 


PAPER INSULATED CABLES.—Deliveries as in pre- 
war times are now the rule, and this notwithstanding a 
demand many times greater than existed then. 


MINING CABLES.—The most sensational industrial 
upheavel of the year caused little or no interruption in 
demand—rather the reverse, proving that Mine Owners 
were never in doubt as to the ultimate solution of the 
output problem. Our Works have been and are still very 
heavily booked up in this class of Cable, but the ex- 
tensions we have made are enabling us to meet all 
demands with reasonable promptitude. 


J. & P. HOUSE WIRING SYSTEM.—1920 saw the in- 


troduction of the J. & P. House Wiring System, but no 


one seeing our order books for the later months would 
suspect this, so immediately have its outstanding merits 
secured recognition on all sides, Only the exceptional 
measures taken to ensure Mass Production“ have 


enabled us to avoid disappointing our customers. So far 
we have let no one down, but the demand is growing 
at such a cumulative pace that we would ask our friends 
to discuss their needs well in advance, 

SWITCHGEAR, INSTRUMENTS. &c.—The after effects 
of the Iron Moulders' Strike—a severe handicap until 
practically the last weeks of the year—were mainly re- 
sponsible for delay in clearing off arrears. Our books 
are still very full of orders, but none of these are now 
of old date and we hope to be able to keep abreast of 
the demand. New designs have been developed and put on 
the market to meet the continuous rise in Transmission 
pressures. 

TRANSFORMERS.—Notwithstanding the extensions we 
have made, and our progress in the matter of production, 
we have still to appear in a white sheet as regards the 
delivery position in this department. During all the year 
orders beoked have been in excess of output. Naturally 
the only solution is to increase the latter. and still further 
extensions, with this purpose in view, are in hand. Inthe 
meantime we can only ask our customers’ indulgence 
and assure them that no blind sequence of rotation 
is being observed, but that we are doing our utmost to 
deal with the work in the actual order or urgency, 


EXPORT BUSINESS,—We have always recognised the great National and individual importance of Export Work, and 
during 1920 we have not only recaptured the leeway lost during the War period. but have left our previous records far 


behind. A new branch has been epened in Sydney to deal with Australian business, and has met with immediate 
and gratifying success. 


So much for 1920—May 1921 provide for us an even better record—for our 


customers’ success beyond anticipation and—for the Nation, peace, progress 
and prosperity. 


JOHNSON & PHILLIPS Ltd., Charlton, LONDON, S.E. 7. 


City Office : 12, Union Court, Old Broad Street, E.C. 2. 
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Latest Model. 
Large Stocks. 


An Investment 
for any Home. 


32 Volts to 
250 Volts. 


$ (2 860 
*Phones | 288 1 Museum. 
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Electrical Engineers, 


Vacuum Cleaners 
„ ., Of Proved Merit. 


These two types 
are Real. Sellers 

and are 
Fully Guaranteed. 


61 & 62, Berners Street, London, W.1. 
"Grams: “Kathode, Qx. 
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ELECTRIC WASHING MACHINES. T 


% 0° erm 0000 


[December iL 1990, 
— g 0 


Electric Vacuum Cleaners 


— 2 
“The . 
Apex.” 


^... Enhance your 
Reputat ion by supplying 


F Deere eee. 


* The Econo.” 1 | 


Stocked in Two Sizes. 
A Carefully Designed, 
Solidly Constructed, 
Fully Guaranteed 
Vacuum Cleaner, 


ud = 50 to 250 


PPP RUE ELSE S 
E—3.r-——-3 €5 — £———— 3 O L—————..p— —1T . , [—— 


7e!!! pes d ELS — L——3 o L——3à t30 


vok, 20 amp.-he per al) 
Oeliulol 9 = 


DURING THE PAST FOUR 
WEEKS WE HAVE SUPPLIED 


The Manehester Corporation. 

The @rimeby Corperation. 

The Brighten Corporation 

The Witney Urban Distriet Counoll. 

The Isle d Mo Eleetrie Light & Power 


The Folkestone Eleetrie Supply Ce. 
The Morh „ Eleetric Power 
u 


apiy Co. 
The Northwich Eleetric Supply Ce. 
The Automobile Assoolation & Motor Onion. 
The Cambridge University. 
Pireili-Genera! Gable Works, Ltd. 
British Insulated & Helsby dab /, Ltd. 
The Commercia! Cable Co. 
Oallender's Cable & Construction Ce., Ltd. 
The Great Eastern Railway. 
The Dublin & Luean Electric Railway Co. 
London & South-Western Railway Qo. 
Aad most of the Leadin ] 
Etestrical Take ome 


FULLER BLOCK TYPE AGCOMULATORS. 


SURPLUS GOVERNMENT STOCK. 


CONSIDERABLY BELOW COST. 


ABSOLUTELY NEW. 


Only a limited quantity of our original stock of 26,400 left. Send 


your enquiries before it is too late. 


This offer cannot be repeated 


when present stock ie sold. Unobtainable eleewhere at our price. 


amp.-hour (actual). 
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voit, 20 
N with or witheut Teak Outer Cases. 


SEND ron PRICES wow. 


The CITY ACCUMULATOR 


REATZEASTERN STREET, E.C. 2. 
"Phene: 18333 Clerkenwell, 


Co., 


These Accumulaters have no plates te huokio- Internal shert-cireniting is impossible. Wili held their ebarge ber muia 


LIBERAL DISCOUNT 


TO THE TRADE. 


Ed Autocar,” July 96th, 1996, gave 
E 7 vemszkable offer "to sappi Os 


in parallel, togo tegether vi 


LET Ug api YOU A OOPY, 
The ZE volt and fd. vet sets are supplied with strong 1585 
ed with oufeide terminals (as per illustrates 
brase hinges and fastener, and solid leather strap. 


deen 30 amp.-hour d 
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EXPRESS DELIVERY 


PENDULUM “INDICATORS 


———— OF 


BRITISH MAKE & RELIABILITY. 


Send for details of Express Service. 
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We keep a stock at your 
disposal, and will send, 
by Parcel Post— 

SAME DAY AS ORDER 


RECEIVED—any size in- 
dicator up to 12 signals, 
sultably PAGKED and 
INSURED againet loss or 
breakages. Larger sizes 
as usual. 
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GENT & CO., Ltd. 


MANUFACTURING l 
ELECTRICAL ENGINEERS, e 7 ema B 4 
FARADAY WORKS, Qo c do 

$3 2 Jac Py — n i ze 


LEICESTER. eee Em | 


LONDON: 25, Victoria St., S. W. I. 
: NEWCASTLE-ON-TYNB : 52, Blackett St. 


= EB EB Por durability, economy, f 
reliable working, and v 


— TRANSMISSION 
“HINDLEY” .. | APPLIANCES. 


VERTICAL GAS Large Stocks Ready for Immediate Delivery. 


ENGINES. .... 


They save space too, but 
let us send you full par- 
ticulars of their advan- 
tages and proof of their 
satisfactory service. 


E. S. HINDLEY & SONS 

E 

1, Queen Victoria Street, 

For direct coupling London, E.C. 4. 

to generators and Works: BOURTON, DORSET. 

made in units from E 
10 to 350 B.H.P. . : 

elegrams : po gia Cannon, Bright Turned Weldless Steel 


5 STOP COLLARS. 


(as illustrated). 


BRACKETS ECCENTRICS, 
BEARINGS, cast iron adjustable 

" brass lined HANGERS 

35 ball socket LUBRICATORS 

- self oiling PULLEYS, cast iron 

5 solid grease wrought iron 
COLLARS SHAFTING 
COUPLINGS SLINGS 
S STANDS; &c., &c. 


JOHN JARDINE, LTD., 


Deering Street, NOTTINGHAM. 


Telegrams: '* JARDINE, NOTTINGHAM,” Telephone : Nos. 8295 & 8296- 


€0-B.H.P ENGINE, 
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FULLER ACCUMULATORS 


For HOUSE LIGHTING, Etc. 


— 
Annemie dee 


GOOD 
DELIVERIES 


Can now be given | 
of 
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LIGHTING 
CELLS. 


There are no better Accumulators than the F uller “ PLATE” and 
Patent "BLOCK" types for use in conjunction with Petrol Electric 


Lighting Sets and Power Plants. They are supplied for any required | 
capacity. H 


TTUTU 


MANNI k 


— 


TEET. 


5e: 


PATENT 


ACCUMULATORS - SOLID - NO PLATES. 


METIONIN MULUS 


ACCUMULATORS. 


The Block Cell will hold its 
charge for a much longer 
period than the ordinary 
accumulator, and can be leít 
standing for months. It con- 
tains no plates, and is, there. 
fore immune from the inherent 
weaknesses of Plate Cells. 
For house lighting purposes 
it is particularly suitable for 
capacities up to 200-amp. hours 


CETTTERENTNENTTS 
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FULLER’S UNITED ELECTRIC WORKS, LTD, [ff 


Registered Offices and Works: 
de. ROLAND WORKS, CHADWELL HEATH, ESS 


Ilford 171 (4 lines). 
| GENERAL SALES OFFICES xo dn 
T ; ] 
" Blocbat, Vie Lando" | IDDESLEIGH HOUSE, CAXTON STREET, WESTMINSTER. 


CUBITI 
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REPULSION START—INDUCTION 


SINGLE-PHASE MOTORS 


HIGH STARTING TORQUE— 

E greater than 3 times full load torque 
LOW STARTING CURRENT— l 
—less than 3 times full load current— 

QUICK ACCELERATION— 
—2 to 15 seconds under load 
THE BRUSHES DO NOT TOUCH 
the commutator after full speed is reached. 


Four points to con- 
sider when you are 
selecting a standard. 


Manufactured 


; only by 
CENTURY ELEC. 
TRIC COMPANY, 


19th Pine to Olive Streets, 
Illustrating a 2-H P. Motor. St. Louis, Mo., U.S.A. 


4 STOCK OF "CENTURY" MOTORS is CARRIED IN LONDON RY— 
The Sole British Agents— 


SwepisH GENERAL ELECTRIC, LTD., 


5, CHANCERY. LANE, W.C. 2. 
Sales Manager: R. A. MARPLES, 
Telegrams: " Autosynoro, Westcent, London." Telephone: Holborn 1908, 
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_ TELEPHONES & TELEPHONE 
OWITGHBOARDS. 


Magneto and C.B. Systems 


and all parts and accessories for Instrumente 
— — and Switchboards — 


DELIVERY FROM STOCK. 


anna 


Illustration shows No. 2145 Magneto Table Tele- 
phone with 2,000-ohm polarised bell, 4-magnet 
generator, hand micro-telephone and cord, &c. 
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JAMES MCMILLAN & CO, 
CLUN HOUSE, SURREY ST.. LONDON, W.C.2 2 
Tel.: 8250 City. Teleg.: ` Elekirihen," London. 
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HENLEY SERVICE 


Delivery from Stock. 


. 


Terminal 
Boxes 


Since the time when Henley's first used 
Terminal Boxes nearly 30 years ago—situa- 
tions have continually been met with where 
different schemes and ideas have suggested 
themselves to advance the dependability of 
the Terminal Box. And out of this expen- 
ence Henley's offer you the results embodied 
in a complete range of Terminal Boxes, for 
indoor or Outdoor service and for all 
conditions. 


These boxes, designed with the gathered 
experience of 30 years’ use, will help you in 
the selection of a Terminal Box for any 
situation. 


A. Henley Indoor, Right-Angle Type 
Box, for 3-core Cables, 660 volts. 


B. Henley Indoor, Right-Angle Type 


Box, for 3-core Cables, 3,300 to 
20,000 volts. 


| WRITE FOR LIST I/ UE 6. | 


W. T. HENLEY'S TELEGRAPH 
WORKS COMPANY, LTD., 


BLOMFIELD STREET, 
LONDON, E.C. 2 


TRADE MARK, 
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INSULATION 


PRESSPAHN 


BEST QUALITY. HIGHEST FINISH. 
LOWEST PRICES. 
DELIVERY FROM STOCK. 


Mica & Micanite Supplies, Ld, 525595) von. ss 


Mica House, Offord Street, London, N. 


BROOK A.C. MOTORS FOR SALE. 


A Large Stock al! NEW and GUARANTEED. 
BEND US YOUR ENQUIRIES. 


AO nd repaired. "^" | PROMPT DELIVERY. 
J. WINSTANLEY 41 Canon Rd. N. *Phone, North 881, 


T.E.W. UNIVERSAL EARTHING CLIP. 


ONE SIZE FITS EVERYTHING. . SAVES [0% LABOUR COST. 
SEND FOR SAMPLE, PRICE WILL PLEASE YOU. 


THERMAL” ELECTRIC WORKS, HACKBRIDGE, SURREY. 
made trom Selected Timber. 


CASING & CAPPING 7L row sro 


We solieit your Emaquivries. 


THE TEES-SIDE ELECTRIC & PLUMBERS’ STORES, LTD., 


88 REED STREET, WEST HARTLEPOOL. Tel, Ne. 617. 


ELECTRIC 


ROUND 
GONG. 


SHEEP 
GONG. 


CHURCH 
GONG. 


proni 


experience and modern methods can give. 
Waben quality material and only Best 


construction. 


[December 31, 1920. 


FOR URGENT REWINDS| 


AND GENERAL MOTOR & DYNAMO REPAIRS. 


CREWE, ALLEN & CO., N. C. & D. G. 
23, Chapel St, Cripplegate, LONDON, LC. 2 Telep.: Cont. 0485. 


Armature, Dynamo and Transformer 
Stampings, Plain and Slotted —to cus- 
tomer's drawings or prints. Dynamo 
and Transformer Sheets, Swedish Iron 
Rods and Bars, black and bright drawn. 


TURNER BROS., 134, Upper Thames St, E.C. 
** Sheceticon, London. Telephone: 866 Gentzal. 


7 DALLIN 
Y Mb 


CAPSTAN TURNED & SCREWED WORK. 


TERMIN HEX. ROUND & SQUARE NUTS, BOLTS, 


SOCKETS 6&oc. 
‘SMALL PRESSED WORK TO SKETCH OR PATTERN. 


HARDWOOD ADAPTORS 


REAL WALNUT, BEST FINISH. 
THE SWIFT ELECTRICAL LTD. 


Electrical Accessory Manufacturers, 
'Phone: Regent 6084. 6, Cork St, LONDON, W. 1. 


NEW WOODEN HUTS. 


Dwell Bungalows, Offices, Weskshope, Meter Car Houses, 
Pavilions — Stables, Bieres, Canteens, enhoums, Frames, 


Heatin À aratus, Rüstie Work, ws, Btoves, 
3 enitry Appliances of every — Glass—horti- 


Sheets, Pen 
cultural, window and picture, lHastrated List Post Free. E 


T. BATH & co., r 
u 1 


IN STOCK 
SIZES : 


12 inch. 
10 77 


We are the ORIGINAL Manufacturers of the Electric Bell with he 
Contact. The design incorporates 


8 „, 
6 99 
4 » 
all the improvements that a 3 " 


It is BRITISH made of 
Workmanship is employed in its 


It has many unique features worthy of your consideration 


Established 1855. 


Telegrams: — 
ye, ‘Phone, 
Leadon.” 


JULIUS SAX & CO, Ltd., 


24a, HIGH 
NEW OXFORD ST. 


Makers to the Grade of HIGH GRADE ELECTRIC BELLS, ACCESSORIES 
AND ELECGRIC FI@TINGS. 


Telephone : 
STREET, Regent 2102-2, [|l 


LONDON, W.C. 2. 
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NEW 


THE ELECTRICAL REVIEW. 


D 
th 


YEAR 


EXCLUSIVE LICENCEES. 


MEMBERS OF THE CMA 


& 
SIEMENS BROTHERS & C9 L19 


MANUFACTURERS: euge 
General Offices & Works | 


W/OOLW/ICH-LONDON:*S-E-18:- 


Telegrams : SIEMENS WOOLWICH Telephone : CITY 6400 (7 Lines) 
1 ed Offices | 


Registe! | 
CAXTON HOUSE: W'ESTMINSTER*S-*W^1 
Telephone : VICTORIA: 9390 (BLines) 


Telegrams ;"SIEMENS: VIC: LONDON y 
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IS THE TIME TO MAKE YOUR 
WINDOW ATTRACTIVE. THAT 
CASH OVER THE COUNTER 
GIFT TRADE IS MORE PROFIT- 
ABLE THAN THE RANG SREDIT 
ITEMS. 


66 « UNIVERSAL 33 ELECTRIC TOASTERS are ideal ‘Gifts and 


we back up your efforts with showcards and 


decorative advertising materials. . a is 
SUPPLIED FROM STOCK. |] 
| WITH OR WITHOUT d E ea 
8 RAC KS. ,EROM ES ml 


THE ELECTRICAL SUPPLIES co, 


(Proprietors: THE? E. S. Co., Ltd.) 
A Ene LIGHTHOUSE,” 233, TOTTENHAM COURT; ROAD: W. t. 


4 
Manchester Branch : 10, Greenwood Street. | E e 
(Z ŞI ; | — —5 
SZ] ems 


Fig. SIS -BAILEY'S GYROMETER 


XA (or TACHOMETER). —Highest possible accuracy and 
„Jm SC embodies all the most desirable features which we have found 

^ may | necessary after many years experience as manufacturers for the 
77 Admiralty and Leading Engine Makers, &c. 


Fig. 864—‘TELL-TALE’ RECORDING GAUGE 
for PRESSURE and VACUUM. - A very necessary and high- 
class instrument for indicating and recording Steam, Air, Gas and 


Fig. 6115. Water Pressures at any distance from the source of pressure. 
Standard Type Gyrometer For 20/300 Iba, : 
As made for the Admiralty, &o., in large numbers.) 


For Particulars apply to the Makers :— Fig. 666. 


Sir W. H. BAILEY & Co, Ltd., MANCHESTER. 
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Z When you instal 


Motors 
Dynamos 


Put in a machine that will require the mini- 
mum of attention and last a generation. 


Many little extra details are embodied which 
go to make up that feeling of satisfaction 
and which cause little or no extra cost 
by reason of our manufacturing methods. 


Next time you are in the market let us send 
you our Catalogue it will cost you nothing. 


I 


I 


| 
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“Magnet. Manchester. 


I'll 
| 


VU 


— 


Hill 


DEAL 


OPENSHAW :. 
Manchester. England 
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DELCO LIGHT 


It sells on Demonstration 


The Delco-Light and Power Plant has 


a convincing appearance, to begin with. 
Í 


Secondly, its principles are obviously 
sound—aits large exide glass jar storage 
battery is a great selling point. Its sim- 
plicity and the fact that it stops automatic- 
ally when the battery is fully charged, 
make immediate appeal. Finally, it is 
economical in fuel consumption, and 
in maintenance costs. Demonstrate 
the Delco-Light and you will sell it. 


| | 


TUA 


Over 120,000 satisfied users. Glass Jar Battery. 


Paraffin Driven. 


Air-Cooled. Ball 
Bearings throughout. 


— 


Send for Booklet D 65. 


F. 8. BENNETT, LID., 


(Sole Concessionnaires ) 2 


24/27, Orchard Street, Oxford Street, W. 1. 
(Facing Selfridge's, West Front.) 


Telcphans: Telegrams: 
M av/aii 214 1, eben, Baker, London.“ 


Northern Branch: Empire Hall, Warrington. 
PETITE r codec. ife i Rar — 
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Robust — but Neat 


and looks at home on the most elaborate switchboard 
that's the Regulator you want. When you are next 
in the market for 


Shunt Regulators 


get our Prices and Deliveries —both will please you, 


Kenneth Hoggan 


Needless Alley, | New Street, 


Birmingham. 


EVERETT EDCCUMBE 


LUXOMETER “axe 
| PHOTOMETER 


The importance of efficient illumination is universally recognised, 
and. if this is carefully attended to, greater efficiency often results 
without increasing the lighting units, which is often a costly and harmful 
expedient. 


) 
À Brief Specification : 

| Cast-iron Case, Enamelled Slate Top, 
; Interwoven Asbestos and Wire Grid 
Resistance, Efficiently Ventilated. 


— — 
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Efficient illumination is largely dependent on the proper distribution, 
and this is difficult to gauge with the unaided eye, but is easily and 
quickly measured by the 


LUXOMETER, 


which has beep placed on the market to meet the demand for a small 
and compact Hand Photometer of all-round utility. 


It possesses the following characteristics :. 
1.—It is Ilght, compact and self-contained, and can be carried 
in the pocket. 


2.--It is direct reading—no calculation being necessary. 
3.—It can be used either Indoors or outdoors, without any special 


preparations. 
4.—No stand or other support is required, «he instrument being 
held as illustrated. 
5.—It can be used at any angle, in any situation, for 
Illumination, 
Candie-power and 
Surface brightness Measurements. 


FULL PARTICULARS supplied with CATALOGUE SHEET No. 31. 


le Works, 
117, Victoria Street, | ! Collinda de 
INSTER. | HENDON. 
d Telephone: 45, Kingsbury. 


Telephone: 8020 Victoria. 


RECISG TERED 
TRADE MARK 


The Standard 
for Electrical 
* Testing * 
Instruments 


———— 


Made only by 


Evershed & 
Vignoles, Ltd., 


Acton Lane Works, Chiswick, W.4. 


pe^ . aa) 
hone: Chiswick 1370 (two lines], 
To : "Dorothea. Chisk, London. 
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OR the Elec- This system has 


Ji tric Lighting been used on a 
iB. of Small Dwell- large number of housing a 
EH à : schemes. Particulars of Et 
a ings there is no more a few of them have been GB 
iB economical method of collected together in an me 
91 running the wiring, artistic booklet, a copy of (E 
none more efficient or high which will be sent to any i 
class, and none less obtru- responsible person who ap- 
sive when in position, than plies on printed letter paper 


the Henley Wiring System. or who encloses a card. 


W.T.Henley's 
Telegraph 
Works Co., 
Ltd., Blom- 
field Street, 
London, E.C.2. 


tU i. 
A ] 
M ? 
ade 
4 ** 
i 
um 
1 * : 
t à 
(c9 mM V 
ws 
een 
T | f 
" Pav Fy 
4 


NU DYD 


T 8 4 $ 
Bu 
, (s 


SWITCH | 


DRAKE & GORHAM WHOLESALE 


xxiv 
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APEX 
SMITH 


PERFECT ACTION. 


The Apex Switch has a quick“ MAKE 
and BREAK.” 


It cannot be put “ON” or OFF 


Slowly and is therefore "practically 
impossible to burn: away the e 


FOOLPROOF. 


The blades are held in the «opp? position ¢ 
MECHANICALLY when the céver is open 
and cannot be put s On " "until cover is 


~ os Seb 
closed. 


M 
222 


a 


5 
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“APEX” Switch FU 
the Switch Fuse is a parallel 
bi nr PUn distributed over all four 


he same time—ex-” 
ntacts at rig and t 
1 quick MAKE and BREAK. 


SWITCH BLADES are removable. 


CH Is watertight. - 
S CLOSED FUSES easily replaced. 


Write for Oatalogue Ño. 298. 


— PA Long Acre, W.C.2. 


CHESTER - - 29, Piccadilly. 
NC. : . 50, Wellington Street. 
GI ERPOOL . ^.  . Gia, Bold Street. 


. 63, Victoria Street. 


BELFAST - - -~ 
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WATER 
COOLING 
PLANT. 


Our long experience 
in supplying Water 
Coolers of every de- 
scription and for all 
purposes to many of 
the largest organisa- 
tions in this country 
enables us to give 
advice— based u; on 
years of practice —as 
to the most suitable 
Cooler for any given 
conditions, and to | 
guarantee re- 
sults from any 
plant supplied 
by us. Letustell you 
of the many installa- 
tions we have made 
and of the satisfaction 
which our customers 
experience. 


— 1 


Station Works, 
Shalford, 

Nr. Guildford, 

Surrey. 


TEST MADE BY LARGE CORPORATION 
ON THESE FITTINGS. 


i" STACC ELBOW. 


Millivolt drop. 


135 
DUCT at 
AVERAGE CONDUCTIVITY 30 5 per c 


STEEL TUBES & CONDUIT C0. 


ALICE STREET, KEIGHLEY. 


Td: 260. 


- December $ ELECTRICAL: RE 
ML "dd ddd eed 


- Will. stimulate your Goodwill-and ensure 
Peace for both you and your clients. 
Supplied in sizes from a are horse 
power upwards. = 


Prices & Delivery Dates on j request. 
Crypto Electrical Co., Ltd., 


` (Associated with the Lancashire Dynamo & Motor Co., Ltd..) 
. Dept. C, Acton Lane, Willesden, 
LONDON, N.W. 10. 


Phones: Willesden 2240 (4 lines). . 
Wires: "Commutator, Harles, London." 
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: “Specify © AX 
" Helaby" i Rubber Cables 


Jor. internal wiring. ] 
AND 
“Prescot” Mistake-proof - 


Switch Cut-outs. l 


British Insulated & Helsby Cables, I Ltd. 


Works: Prescot and Helsby. 8 


London One Lenox House, Norfolk Street, Strand. 
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CONTRACTORS’ 


COLUMN. 


following information is published in the interests of electrical contractors and others who are seeking for openings for ne- business. 


[The 
Considerable expense is incurred in the production of this column, and 


but it will be understood that in a matter where so many corresponden 
large, this cannot always be guaranteed. 


ABERYSTWYTH.—Buildings, the Pier, for the British Properties, Ltd. 

BARDSLEY (OrpbHaw).—Re-erection of works, for Abel Lees & Sons, Ltd., 
Wheatfield Ironworks. 

BASINGSTOKE. —147 houses, for the T.C.; borough surveyor. 


BIRMINGHAM. —West Heath Sanatorium; District Surveyor, H.M. Office of 
Works, 42, Paradise Street. 

BOCKING. a for Essex E.C.; County Architect, Chelms- 

BRIDGNORTH.—Public lavatories in Bank Street and additions to those in 
Bridge Street; borough surveyor. 


BRIGHTLINGSEA.—Extensions, for the Wesleyan Methodist Trustees. 


CLECKHEATON.—School, offices, and maternity and child welfare clinics at 
Liversedge, for Spenborough District Council; the architect. Addi- 
tions to leather works, for G. Sampson & Son, Ltd. Additions at 
Scandinavia Mills, for Scandinavia Belting Co. Garage and 
mechanics“ shop at Exchange Mills, for Charles Hirst & Sons, Ltd. 

COVENTRY.—Nurses' home, Leicester Street, for Coventry and Warwick- 
shire Hospital; the secretary. 

CREWE.—Maternity home and child welfare centre, Linden Grange, for the 

C.; Town Clerk. Parish hall, Wistaston Road; Rev. W. H. 
Brind, Vicar of St. Paul's. 

DARTON (Yorks.).—Business premises, for Mr. Wagstafle. 

DATCHET (Wiwpsog).—Additions, Morning Star Inn, for Ashby's Staines 
Brewery. 

DEAL.—School, Park Street, for the Roman Catholic managers. 

DREGHORN.—Houses, Townfoot, with electric light work, for Ayrshire C.C.; 
J. & J. Armour, architects, Irvine. 

DUNDEE.—Business premises, Mid Street, for Cooper Bros. 

FLEETWOOD.—Additions, in Pharos Street, for the Committee of the Fleet- 
wood Cottage Hospital. Alterations to branch stores, North Albert 
Street, for Industrial Co-operative Society, Ltd. Alterations to 

emises in Lord Street, for London County, Westminster & 
arr's Bank, Ltd. 

GLOSSOP.—Rebuilding of poor.law institution cookhouse, for B. of G.; C. 
F. V. Fenton, Clerk to B. of G. 

HALIFAX.—Alterations to the Royal Hotel, for the Friendly Trade Societies 


Duke Street, 


every care is taken te ensure that the information is new and 


acourate, 
ts are engaged, and where the amount of information to be handled is very 
If alleged inaccuracies are reported to the Editors, they will be fully investigated.) 


LIVERSEDGE.—New offices, Victoria Dyeworks, Halifax Road, for Harrison, 
Gardner & Co. Co-operative branch store, Hightown (£3,500); 
Secretary, Cleckheaton Co-operative Society, Ltd., Cleckheaton. 
Warehouse, James Street, for Harry Wood. 
LONDON (Barnes, S.W.).—Works, High Street, for the Radio Communica- 
tion a Lud. 
(GREENWICH, S.E.).—Electric light installation, Maze Hill Congrega- 
tional Church; the pastor. 
(New Cross, S.E.)—Kinema theatre, New Cross Road, 
syndicate; Ald. W. H. Green, J.P. 
MELBOURNE (DsRBvsHIRE).—40 houses, for Shardlow R. D.C.; the surveyor. 
NEW SHILDON.—Renovation of the Primitive Methodist Church (£1,500) ; 
trustees, 


NEWRY (lgzLaND).—Isolation hospital, for the Port Sanitary Authority. 
NORTHAMPTON.—Leather warehouse, for W. T. & C. L. Robinson, Colwyn 


oad. 

NOTTINGHAM .--Factory, Newdigate Street, for Messrs. Gamble. 
OSSETT.—Dyehouse, &c., Roundwood Road, for Messrs. J. W. 
Warehouse in Gedham, for Secker & Machill. 
PETERBOROUGH.—Yaxley village hall, for the War Memorial Committee; 

the secretary. 
RICHMOND-ON-THAMES.—Electric light installation, Duke Street Baptist 
Church; Rev. H. Warde, pastor. 
ROTHERHAM.—Extensions to the hospital; Major J. E. Knight, architect. 
RYDE (I. or W.).—Kinema and shop, High Street, for M. A. Hill. Kinema, 
High Street, for H. Terry Wood; S. Salter, architect. 
SANDBACH (Cuesuire).—30 houses, for the U. D.C.; J. R. Price, architect. 
SCARBOROUGH.—Premises, St. Martin's Place, for the Spa Motor and 
Engineering Co.; Mr. Brett. 

SOUTH STONEHAM (Hants.).—Houses, for the R.D.C.; the surveyor. 

THORNABY.—Oftices in Glasgow Street, for J. Allan & Sons, Ltd. 

TORQUAY.—Alterations, 9, Fleet Street, for L. Edgar Owen, jeweller. 75 
houses, for the T.C.; borough surveyor. 

TREETON (ROTHERHAM), Church, for the Baptist Church trustees; 
H. Stradling (pastor). 

USHAW MOOR (Co. Duruam).—Stores, concert hall, 
operative Society, Ltd.; the secretary. 


for a local 


Phillips. 


Rev. W. 


&c., for the Crook Co- 


Club. WARSOP (Norrs.).—Premises, Sherwood Street, for G. H. Raynor. Altera- 
HAWICK.—Premises, for Innes, Chambers & Co. Masonic hall, secretary of tions, High Street, for G. H. Flint. 
UN bogh WATERLOO-WITH-SEAFORTH.—Council offices in St. George's Road; 


HUDDERSFIELD.—Sewage works improvement; 


HURST, (NEAR | ASHTON-UNDER-L vNx).— Proposed 
kinema; clerk to U.D.C. 


KENDAL.—Wood turning works, for Shepherd & Sons, Ltd. 


R with electric light work, Newhouse, for 
; James Houston, architect, Glentogan. 


borough surveyor. 
conversion of 


surveyor to U.D.C. 
WOLVERTON (Bucks.).—Houses, for the U. D.C.; 
WORKSOP.—Secondary school, 
tion Committee. 


WREXHAM.—Extensions to Sunday schools, for 
Church; the pastor. 


the surveyor. 
on Long Baulk site; secretary to the Educa- 


chapel into 


Ayrshire Penybryn Congregational 
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SECOND EDITION, REVISED AND ENLARGED. PRICE 2» NET. POST FREE 2s. 2d. 


THE COMMERCIAL ENGINEER'S POCKET BOOK. 


ñ ELECTRICITY SUPPLY. 
A Handbaok for Publicity Department Managers, Glectricit) Supply and Ced Representatives. 


By FRANCIS H. DAVIES,’ A. M. I. E. E. x : 


eCc300c—Ó00Cc20. 


i, THE ELECTRICAL REVIEW, LTD. 4, LUDGATE HILL, LONDON, E.C. 4. — 


(J amram II ann TA T n Y T eao . 


EIGHTH EDITION NOW READY. 


Price 38. Gd. net. Post Free 3s. Sd. 


Limp Cloth, cut flush, round cerners, red edges, demy 12mo. 
. suitable for pocket (7 < 41), 132 pages. 86 Illustrations. 


| THE ELECTRIC TRANCAR HAND-BOO 


For Motormen, Inspectors, and Depot Workers. 
By W. A. AGNEW. 


The Electric Circuit—Electric Tramways—Electric Tramcars—Controllers— 
Brakes—On the Road—Faults and Breakdowns—Index. 


———— — 
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" “ IGRANIC y Heavy-Duty Type Starters. 


Designed and Constructed to withstand 
Heavy and Arduous Duty. 
Send us your Enquiries for MOTOR CONTROL GEAR. 


— . . — 


Leaflet No. 25. 
Heavy-Duty 
Starters. 


GRANIC 
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4% When you are on a good thing stiok to it.” 
Our customers realise full wel! the truth of this motto. 


SILUMINITE sa. 


STANDS FOR ELECTRIC INSULATION. 


Strong and Durable. 
Inexpensive. 
Waterproof. 

Never Softens. 
Great Heat Resistance. 
Easily Machined. 


Send for a sample, 
when you will at 
once become con- 
vinced of Its value. 


SILUMINITE INSULATOR Co., Ltd., semiar, MIDDLESEX. "zz: s 


1 —— 


COMPUTING THE SPEED 
RECEIVING A TELEGRAPHIC MESSAGE. 


Sent by Hand-Key or Automatic Transmitter. 
By J. Rymer-Jones, M. I. Ek. E. 


Price 49. net, post free 48. 20. 


THe method determines tne aetua4 number ot signal and spacing elements 
received per minute, pend excludes any abnormal spacing between words, or 
groupa o of numerals, the presence of which affects the time factor in the 
ormula. The can therefore be correctly evaluated in terms of (say) 
5, 7, or 10-letter words per minute by using their respective speed constante 
as the denominator; or else in standard words,“ for universal comparison, 
by eniploying f a recognised number of elements per 5-letter word. 

Illustrated by practical examples obtained with the syphon recorder and 
Moree recorder. 

e treatise contains, among other data, a comparison between the 

enr efficiency of the International and American codes, 


Published by 
The ELECTRICAL REVIEW, Ltd.. 4, Lu193*2 Hill, London E.C 4 
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TELEGRAPH 
SWITCHING SYSTEMS 


By T. F. PURVES, 
` Engineer-in-Chief's Department, G.P.O. 


Cloth, 28. net. Post Free 28. Sd. 


© 


ITY [TEETRIAL (O. 
1, Emerald Street, Holborn, W.C. I. 


11 


IN STOCK. 
A.C. & D.C., 100/530 v. 


Quotations by 'phone 
or return of post. 


CONTENTS: 


SECTION 1.— Early Switching Systems. SECTION 2.— 
Belgian System of  Interoommunication Switching. 
SECTION 3.—Post Office “Concentrator” System. 
SECTIONS 4 and 5.—London New Intercommunication 
Switching System, Mechanical and Electrical Details. 


The ELECTRICAL REVIEW, Ltd., 
4, Ludgate Hill, London, E.C. 4. 
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M usnm Telegrams : 
Museum | \ 5541. Holb. London. 
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WHITTALL 1 


ON 
APPLIOATION. 


PRIOE 
LIST 


ARMSTRONG, STEVENS «SON, 
BIRMINGHAM. 
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ALL-BRITISH PLANT 
AT AMERICAN PRICES 


None Better than 


SEMAPHORES) 


Because Lewke Lighting Sets are made entirely to ous 
ewn designs, we ase able te guarantee them unre- 
servedly in every particular. This illustration shows the 


LOWKE dercn, SET 


designed for fifty 20-c.r. lamps and werks-tested for a hundred lamps. 
It cemprises :— 

ENGINE of 2 u.r., giving such complete combustien that exhaust is 
smokeless and odourless. Its detachable head seduces engine c 
to a ten-minute job, 


CARBURETTOR (automatic) changes from petrol to paraffin without 
| 


ES 


2 e — Made in all sizes 


and shapes for Bells, 
Telephones, Light- 
ing, Ignition, Pocket 
Lamps and every 
purpose. 


adjustment. | 
LUBRICATING SYSTEM needs filling tn ome place only, and only 
once in 20 hours of running. 
GENERATOR: : We ean now supply 
the following Plants 
and Pumps :— | 


shunt wound, inter-pole 
type, giving 50/70 volts, 
10 amperes. Patent 
coupling allows end- 
play for armature. 

SWITCHBOARD: 
enamelled slate 18" x 18”. 
Finest quality instru- 
ments. 

BATTERY: 27 cells 


Direct Coupled Motor | 
Pumps, for watersuppily, | 
complete with Starters 
and Overload Release. 
Any voltage ; ¢apecitics, 
500. 1000 & 1700 gai. pA, 


Priens and full 
partieniars 


Ordinary Standard 


Round size from 


28. each retail. 
(Liberal discowat te the trade.) 


(50 v.* in glass boxes on 
twe-tier stands. Fully 
charged, with sealed 
tops. 


on 
appliesnuc", 


LOWKE & SONS, 
Central Works, 
Northampton 


s d 
À . - ! A 
, — a am 
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NN 


The - Semaphore 
Engineering Co., 


Dry Battery Specialists, 


Advance Works, Jew's Row, 
Wandsworth, London, S.W.18. 


"Pheae : Baitosssa 1838. 


as 


Send for 
IIlas rated 
Folders of this and 
belt-driven plants. | 


NO NEED TO ASK. 


SWITCHBOARDS 


For Battery Charging and Discharging 


DESPATCHED ON REGEIPT OF ORDER. 


We give the same Quick Delivery for Meters. 


The WALSALL ELECTRICAL CO., Ld. 


Telephone? No. 48 Waisai. WALSALL, ENGLAND. 


f E E | 
£5 M ET P977. Ree 


ivy rmt 


% DIRECTION 
c DING. 


| i LONDON C2. 
x Telegrams: EXPANSE ,ESTRAND,LONDON. | De 
Phone ele 8710 cables E EXPANSE, LONDON. “Tk K.W. WIRELESS. 


| TELEGRAPH-TELEPHONE CABINET: i- 


7 
S AI AD GI D aN S UI pM NEUVE. 
» Là Si b NID: SR Sedes : 
N E : 
90 Pages. JUST PUBLISHED. 96 Pages. 


Paper Covers EE Paper Covers 3/6. 


\ Post Free - THE Post Free - 3/8. 


À ELEGTRICITY (SUPPLY) AGT, 1919 


| With Notes by 
W. S. KENNEDY, LL.B., of * Inner Temple, 


Barrister- at- Law 


— — 
, 


| 


ml 


— E 
= — 


T -—Á7 — 


| (Author of General Conditions in Engineering Contracts." ) 


| Arrangement of Sections: 


| Electricity Commissioners. - Transitory Provisions. 

| Re-organisation of Supply of Electricity. Amendments of Electric Lighting Acts. 

\ Generating Stations: Financa] Provision: 

| Powers of Joint Electricity Authorities. General. Appendix I. II. III. 

| MH 

| LONDON: : | 
\ THE ELECTRICAL REVIEW, LIMITED, \ 


| | | 4, LUDGATE HILL, E.C. 4. 
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| The New Eccles Rubber Works, Ltd., 


" RUBBER. BOCLES.” ECCLES, MANCHESTER. 


[Dessmber 31, 1920. 


si ECCE, 


|! ^ VULCANITE GOODS, 


| Magneto Parts, Distributors, Slip Rings, &c. 
i | Accumulator Boxes, Fork Separators, &c. 


| AGENTS : 
LONDON: Meses. LAWLER, AYERS & €O., Lo. 
f. Broad Sweet Pisce, KC. 2. 
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— High Standard of Efficiency which 
“ Brampton " Chains afford, and maintain 
in use, and their adaptabihty to conditions in res 
of speed ratios, shaft centre distances, nature of load 
and power to be transmitted, temperature, humid- 
ity, &c., is the reason for their universal use and the 
diversity of purposes for which they are employed. 
The efficiency of chain gearing for the trans- 
mission of power warrants the consideration of 
engineers and power users for engineering propo- 
sitions of every description. 


We invite your enquiries and shall be pleased 
to advise in the selection of suitable types 
. and sizes of chains for specific purposes. 


BRAMPTON Bros., Ltd., 


Oliver St. Works, BIRMINGHAM. 


Specialise in EBONITE, STABALITE, 


Jets, Cocks, Elevators, Acid Conveying Pipes, 
Centrifugal, Ram and Diaphragm Pumps, Pump Rings. 


ROD. SHEET. 


Chemical Vessels Lined for Protection against Corrosion. 


TUBE. 


BIRMINGHAM: Mesers. BILL & BERRY, 
$8, Constitetien Hii. 


=a a IP 


At centre distances too short for belts, chain drives have a main- 
tained efficiency agairst the decreasing efficiency of Gears. 


Multi-tooth engagement of 
chain on wheel, efficiency not 
decreased by wear. 


Limited Tooth engagement 
of Gear wheels, with rapid wear 
and decreasing efficiency. 


i y . 
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JULES LANG & Son, 
. [nvite enquiries for 7 


GLASS 


ACCUMOLATOR BOXES, 


LECLANCHE JARS, 
also GLASS TAPS of overy desoription 


And al other TW 
of Glassware. 


Charlton Works, Charlton Place! Islington, N. l. 


T. 


elephones 
2770 North (3 liner). PAGE Phone. — 


THE ELKOTHICAL REVIEW, 


STORAGE BATTERY BONES 


IN TEAK 
IS OUR SPECIALITY 


JOINERY, PATTERNS, TURNERY, 
CASES AND CRATES, AND 
ANY KIND OF WOODWORK. 


LISTER & CO., 


Blackwall Lane, East Greenwich, S.E. 10. 
Telephene: Greenwich 566 and 944. 


ELECTROLIER CHAIN. 


BRASS. COPPER BRONZED. OXYDISED SILVER. 


Dellvery from Stock. 


Clearance Prices. 


E. SHOWELL & SONS, LTD., rde As. 
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"Parkinson" 
Standard A.C. Motor 


FIRST CLASS 
MACHINE TOOLS 
AND PLANT 
SHOULD HAVE 


mm ee mm rtm om c o obs am Gb Gb Gb soe» GP uo 2224 


FIRST CLASS 15 B.H.P. 
MOTORS. 955 R.P.M. 
Squirrel Cage 

with 

Ball and Roller 

Bearings. 

NE 
a^ f F&APARKINSS | A.C. 2 or 3 Phase 


` GUISELEY 
LEEDS 


+ to 100 B.H.P. 
New List Ready. 
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Ll sctrical 


We undertake complete electrical equipments 
of any magnitude, and for all services. Our 
specialised knowledge of the construction and. 
installation of Electrical Machinery is at your 
disposal. 


Please send your enquiries to us. 


Mathers Dlatf n 


Park Works, MANCHESTER. 
Queen Anne's Chambers, London. 


COMPLETE PLATING PLANTS 


FOR THE ELECTRO-DEPOSITION OF 


NICKEL, COPPER, BRASS, TIN, ZINC, LEAD and SILVER 


Illustration shows 
a nickel-plating vat 
with brass rods 
and anodes con- 
nected to plating 
dynamo, wit 
shunt regulator 
and _ironclad-type 

resistance boar 
the vat is ready 

for use. 


MANUFACTURED ENTIRELY BY 


W. CANNING & c0., LTD 133-137, Gt. Hampton St., | and at 77, 7 (^ Gagi 


2) BIRMINGHAM, | 
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THE “APEX” SWITCH 


IS 
THE 
SUPER- 
SWITCH. 
IT IS OF 


THE QUICK 
MAKE AND 
QUICK BREAK 
ACTION AND\ 
WITHOUT DOUBT 


THE PERFECTION 
OF SWITCH DESIGN. 
IT POSSESSES MANY 


VERY DISTINCTIVE 
FEATURES WHICH 
ARE VERY FULLY \ 

EXPLAINED IN THE\ 
ILLUSTRATED LISTS 


/ISSUED BY ----- 
DOWN ES & DAVIES 


LIVERPOOL: MANCHESTER: 
1 & 3, Stanley Street. 25-27, Faulkner Street. 


Telephone: Central 1698 & 1594. Telephone: City 485. 
Telegrams : UTIS. 


xxxi 


ORMITI 


E" 
(SYNTHETIC RESIN) 


Moulding Powders & Plastic 


Ready for Use for Preparing the New 
PHENOL FORMALIN MOULDED INSULATION. 


Write for Circular to 
PINCHIN, JOHNSON & Co., Ltd., 
Bevis Marks, London, E.C. 3. 


Agents for Great Britain for 
THE DAMARD LACQUER Co., LTD., BIRMINGHAM, 
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a 
MERSEY 


MOTORS 


IN 
ONE WORD : 


SATISFACTION. 


McCLURE & WHITFIELD, srockronr. 
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TASTRANDED COPPER CABLE 


We would remind engineers 1n- 
terested in Overhead Electric 
Transmission that we can deliver 
Stranded Hard - Drawn Copper 
Cable within: a few days from 
receipt of order. Good deliveries 
of round section copper ¿wire of 
all gauges for Telephone Lines, 
etc., can also be made. 


We are the actual drawers of these materials, so 
can quote keen prices. Write for an estimate. 


HW Smith g Q” 


Electrieal Cable Makerp& Wire Drawers 


LYDBROOK GLOS 


forming 
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SUGGESTIONS 
. for dealing with 
APPARENT DEATH 
from Electric Shock should be in every Generating, Trans- 
M unted on carab iuri 5 
Mounted on lin sn, and rollers, 95. „ l. 
4. LUDGATE H'LL. LOND^N, EK. c 4. 


72/02! "3 IY 29)/ " PM TOMCONDOMTDIMOOMDVIÉÜP LOOSE x ß 


PaaS FOCUS TIS H 4447), (4 P) 44. 


mie, 


7 IL, P, eee , , , ,, mE Uu A RUM ee . S 
A IT 2 Yu I A M a Ww . V | 5 
d e ,,,, , 3 : 5 ae! Poe 4 , 


Uy A A 
MULL ch, 
VIO , tl Sf w^. 


A rr -D, PIELER AL Gf! PEGE IP fs 


7 
2 


77 
A 


p yu 


YY 


UNBREAKABLE, 
JOINTLESS, AND 


RUSTLESS, 
GRID TYPE RESISTANCES. 
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AIR: 


Sole Makers: 


The Electro-Mechanical Brake Co, Ltd. 
West Bromwich, England. Established 1908. 
Telephones : 291/292 west Bromwich. Telegrams: Brakes, W.B. 


. Donald H. scott. O, Arthur Street, E.C. 4. 
74, York Street, Glasgow. 


6 6600 6 6 30 


Northumberland Street, Newoastie. 


Leeds. 
“Miligate, Manchester. 


Yorke e600009090909099999€ 
Lancs. & N. of ipeland L. 


Australia 2 %%% %%% %%% J. 
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Associated Bloc. Traders, Lid. Buß. 14 | Blasen Cemsraspom Oos Led, — 6 (Wheatley) Price & Oo. sor. 21 | Sankoy, Joseph, & Sons, Lid. 
reir tile: De Oot Co LO, ee ee Hlectrio Control, Ltd. * EE 1 e o Tad vaDio and iHuoDer 
8 ese ee Fires . e ee ee ee ee 
Ausun & Hayes Bup. 41 rice Hasta CU. 5 Up: 17 | Lancashire Dynamo and Motor Sax, Julius, & Oos, Add. 18 
Avery, W. 4 T., Lid. eo ee Blectrica!l Alloy Co. Suap. 12 cane Jul, 4 g oe ee os 81 Saxonis El ire eg Là. 
Hleosrioal and Engineering F L | Soholey & Oo., Ek.. 
ent, Sup. 83 e Manufacturing Co. Sup. 46 Selson eering Co. .. ME 
B.K.B. meotrio Motors, Ltd... * 9 — Apparatus Oo. ‘Led... Lawrence, Reynolds & Co.  .. Semaphore Eng. Co., Lad. .. 28 
Bailey, Bir W. H., & O0., Lid. W Electrical ndules Lad. A "Lea Recorder Oo., . . r Shaw, J., Bon & 3reenhalgh, 
Benen pone TE Oo.. " Sup. o7 Rülectri Con , d Leach, B. G., 4 Co., T Sup 50 Shenton, F. J., & Co., Ltd. Sap 10 


Meter Oo., Lad. up. a4 Lee, Albert, & Oo., Led... . Sup. 8 Showell & Sons, Led. 


ee ee sl 


Bate, D. CO. : i a L'Electro Journal.. ... -- Siemens Bros. & Oo., Lad. oe 19 
Bedol nou CON | melee Beppe Oo, 12 20 Ease Lad, .. „ Biluminite Insulator Oo., Lad... 27 
Batteries, Ltd. . 3 .. > Elec. Wholesalers’ ration Litholite Insulators, Lad. — .. 1 Simmonds Bros., Ltd. ..  .. 
Baxter, J. M., & 0% ie le. ectro- tion Lister & Co. „ BL | Simplex Oonduits, Lad. .. Sup. 45 
Beek, G. E. & Oo., Lad. j^ a a f en on 5 & co. 8 14. Simpsoni Baker & Co. .. Bap. 11 
Beldam Tyre Co. (1940 s s hanical Brake Oo., verpoo! Eleo, e Sisson, W., & Oo., Ide. 
Mal Belery Co Did i ve Blectro-Mechanical Brake O0 , 38 | London Blectrie Tm... 18 | Skerrett, fi. N. & W. 8. fap. £8 
Belling & Uo. es es >» Blectro-Metais, Ltd, "DON London Electric Stores T Sioan Hlectnoa! Oo., lad, Sup. 41 
Benham & Sons, L tc. Blectromotors, Led. "on 21 London Eleotrio Wire Oo., Led. Sloog, H. tup. 15 
Benjamin Electric, L Ltd.. eo 


Lorival n Oo. .. Small Power Dynamo & Motor 
Lowke, J.T 


E: 28 & ?9 Co., Lid. Sup. 46 
EE. hieetelenl G. . B Sali: BW 8 & 0o. Lad... T 


Pa N. Ek.. 


Bennett F. HR ua. ss Pe 21 
Berg, J 40 e 2l 3s 
Berry, Wiggins & CO T 
Berry s Eleotrio Ltd. .. oe 
Bertram Thomas 


Bllison, George. 
Ellis & Ward, Ltd. ee 
Blliston, Evans a Jackson, Led. 
Emanuel & Sons, Ltd. 


: rend 3 Co. .. 2 1 
8 o hau Maskis, ., 1 00, Oo., ge 85 Southern Electric Co., Led. ee 
B.B. Oo. (of London and Bir. English Blectric Oo., Ltd. Sup. 60 Macintosh Gable Co., Lad... Bperryn & vias rr ee ee 
), AdG... 7 | English Electric & Siemens MacLennan, Jobn, 4 Oo. .. 2 Chas proe N 16 
Bolton, T., & Bone) s ee Supplies, Ltd. .. .. ee Maren Lede. 209 Spon, E: & F. N. ..  .. 
Boothroyd, H. T., T Enterprise Mig. oo. Marelli, H., & Co. Sup. 64 ard I asulator On., Lid. .. 
2 G0. La.  ..Sup.S | Erskine, Heap &Oo.,Léd.  .. Marryat & Place .. Beat Elecl. Eng. & Mig: Co. 
Braby, Fred., & Oo Everett, Edgoumbe 4 Oo. UA. 92 | Marshall&Plumtree, Ld. .. 9 Lud. Sup. 12 
' "E. Bvershed & 5 Led. .. 2 Marson, W. E, Ltd. .. Bup 57 Steel Tubes and Conduits Co... 21 
British Aluminium Oo., Lid. Excelsior Shade Mig. OO. Matoer & Plat, Lid. .. .. 81 | Stella Lamp Co., Ltd. Sup. 8 
ad bers Ebonie Oo., ey ee S 37 Mavor & Coulson, Ltd... .. 1 uui Lelephone & TUR 12 
eo 0 pe, 9 2 ee p 
British Eleetrio Plant Co,, Ltd. 87 MoOlure 4 Wiisteld ec cel E 


CC McGeooh, W., A Co.,Ltd. Sup. 50 Sterling hehe Oo. .. 


Falkir 5 "e P" McGraw-Hill Pub. Co., Ltd. .. Bsudebaker, Ltd. 98 'Bup 51 
he Lad. se oe oe a 39 k Iron Oo ‘ & TOM 1 McMillan, J., & Co. 17 ar ling. Gs v e ee 
M . Ferranti, Ltd. .. a 5 and E Electrival En- Bul van. H. W. ee 
ee ee se Film td. Bu 43 eerin * es ee ee 
n V Ras & Henr 95 Firth æ Buell ipai : Medical Supply Association, Ld. Bun lection 885 " SQ 12 
British L. M. Eroson Mi Fleming, Birkby & CECT V 
Qo. rel. :: : (0 Forrester. H. 8. O. "Bap. 38 Mewepelltan Vickers Hieowrioa) ^ | Brits Riootrical. Lid, |. 18 & Sap. 4 
—— pi i Qo, Led. as Foster Engineering Oo., L4a... Oo., Lad. g& ıı | Swift Electrical Oo. 
itish Thomson-Houston %. 53 Fuller Electrical and Manufac- Mica & Micanite Supplies, Lad. 5 


turing Co. m sè Aup: 18 


British Woodworkers, Lid. Fuller, iath & Co. 


Mica Manufacturing Oo.. Sup. 


Broadbent, T. W., Lad. ee s " Midland Supply Co g Sup. 49 B. S. Elect. Construc. Co. 
Brook, B., Lid. .. . 14 Sup. 68 Millar’s Timber and: ta P. Toes- side E'ectric & Plumbers’ 
Browett, Lindley & Oo., Ltd, Sup. 60 Gerdner L. 4 Sons. Led Sup. 41 Co., Ltd. . d Sup. 51 Btores, Ltd, 18 
Brown Oo. oe es oe Gei l, Wm. & Co " Mirrlees Bickerton &D 9 Telegra h Uondenser Oo., LA. 
Bruce Peebles & Oo., Led. ee 48 Garena Elec. Co Ld. ` 5 16 4 20 Mirrlees, 1 17 5 = Ex Thermal Electric Works, Ltd. 18 
Gout. 3 P. 15 Morris J. R Sup 3 Tofleld & Robinson, Ltd. ae 
: _ | Gilman, F. . . - „147 | Morton, A. 3 Es S CE 
Cable Accessories Co., L'd. . . Sup. 7 Gilson, D., & Oo., Lud... € Mosses & Mitchell. 8 Madoc A ulator Co. I 
Callender’s Cable & Oonstruo- Gladstone, J. W. we 98 8 Motor Car Coppersmithing and ccumulator Lad. .. 
tion Co., Lid. .. Goold, L, W. up. 38 Appliances Ço., Ltd. .. — .. rede e trator Con Dd. S 
Oambridge & Paul Instrament Graham, Al & Oo. .. Sup. 41 Moy,ÉErnes F., IIe. 1 er Aspirators, Lid. Bup. 4 
* Oo., aoe ee os Graham, John & Oo. e ee 3 B unters, Lid. bd -v- 53 
` Danning, W., & Oo., Lies, „. 82 Greenhalghs ee ai e raa is Turnock G' es ue » bup 18 i 
Due RD. uu P : mA in SE Napier- Kimber, Li. ot up.59 | Twiss Bleo. Transmission, Laa. 44 | 
Oentury Electric Co. .. - Griffiths, I., & Sons ee oe ational Guarantee an y- 
Chamberlain & Hookham, Ld. ins — n n — 8 E 51 Uu Ta m i i 
Chant G. & Co. ee ew eotrio Supply , ee ee oe 
ey Construction and Hall, J. P., & Bons  .. .. Oo., Lad. Union Oable Oo, Le. 
Boiler Setting Co., Ltd. — .. Hall, J. P., & Oo., Ltd. .. Sup. 597 | New Booles Rubber Works, Lad. 80 


China Furniture Elec. Fittings Hamworthy Eng. Oo., Ltd. Newman Blectrical Oo. .. Vandervelde, L. .. 


Manufacturers’ Association. . Hand, R. B., & Oo., Ltd... Sup. 10 New Union Blectrio Oo., Lad... Sup. 4 Verey, A., & Co., Ltd. m si 
Ohloride Elec. Storage Oo., Lic. Sup. 40 Hann & Ingle —Á sup. 10 Veritys, Lid. Sap. 1 
Churchill, Charles, & Co., Lid. cup 15 Hardy & Padmore, . „ ws Victoria Dynamo '& Motor Go... 
Ohurton, T. Harding, & Oo., La. 1 Harris, G. KR. x 18 Ormond Engineering Co. me Vincent Switchgear Mfg. Co... 
Citroón Gear Oo., L d. . Sup. d ti arris, J. F. a G., Lid. vs Sup. 46 "Overseas ” Eng. Co., Lad, .. 

City Accumulator Co. .. Ss Hart Accumulator Oo., Ltd. 
City Electrical Oo., Ltd. ss E Hartnell, Wilson & Co., Ltd. .. Walker, W. G.. & Oo. .. Ap 
Clarke, Chapman & Oo., Ltd. . BY Heslam 4 Stretton, Ltd. Sup. 46 Park Royal Eng. Works, Lad. Wallwin Co., The . Sup. 44 


Oleveland Metal Co.  .. Sup. bo 
Cleworth, Wheal & Co. oe ee 
Clifford, Charles, & Son, LAd. .. 


Parkinson, F. A., Ltd. .. s 31 Walsall Electrical Oo., Led. 
Parmiter, Hope & Sugden . Bup. 9 Walsall Hardware-Mfg. Co..Liàd. up. I8 


Hawkins, L. G., & Co. ae 
Hay, Maryon & Oo., Ltd. ii 9 


Head, A. W. a» 3e s Parsons, C. A., & Oo., Ltd. Walters, Austin, & Son .. Sup. 57 l 

Oole, Marchent & Morley oe Heath & Serena .. a Sup. 42 Pass, Capper, & Son, Léd. ... Ward & Goldatone a Sup. 3 1 
Compression Starter & Bwitch- Henley's, W.T., Tel. Works, Là.17 4 23 Peebles ( rise) & Ooi Lad. 43 Watt Motors, Ltd. «c Sup. 65 ! 

gear Co., Ltd. Hick, A & Oo., Ltd. .. 6 Petters, Lid. ee 23 Webster, A. als ee ix ' 
Concordia Eleo. Wire Co., Liu, 5 Higgs Bros... T sè - 41 Phillips, J., & Co. is vs Weidmann,H.,L4d. .. Sup. 13 | 
Connolly's (Blackley), Ltd. 1&8 Hightensite, Ltd... oe Sup. 17 Phitlips & Turner.. SE Wells, A. G., & Oo. ss e 9 
Connolly Bros.  .. Hillbar Press 2 ee Sup. 42 Pitman, Sir Isaac & Bons, Wells Hlectrioal Co.  .. dS i 
Consolidated Oonstraction Oo. Hindley, H. ., & Sons .. - 15 Ltd. Western Eleotric Oo. Lad. EN. 1 

Led. Hobdell, Way & Co., Ltd. Sup. 10 Pope's Elec. ‘Lamp Oo. Lad, .. Westminster Eng. Co., Ltd. Sup. 41 
Consolidated. Pneumatic Too! Hoffmann Mfg. Oo., Ltd, ae Power-Rectifiers, Ltd. .. Sup, 59 Westminster Tool& Elec. Oo. .. | 

Co., Ltd. .. si s Hogan & Wardrop.. a ee 8 Precision Screw Oo. .. 20 Weston Elec. Inst. Oo., Lad. .. 
Constable & Co., Lid. 33 Hoggan, Kenneth. "m 23 Preen, A., & Co., Ltd. .. "Bup. 47 White Elec. Instrument oOo. 1 i 
Cooper-Stewart * Co.,Ltd. .. Holder-Harriden, | La. ee se 1 Premier Accumulator Oo., Ltd, White, Jacoby & Co Sup. 67 
Coventry Kepetition Oo., Ltd Sup. 53 Holders, Ltd. es Sup. 41 Premier Cooler & Engineering Wholesale Fittings Oo. .. Tin 
Cox-Caveudish Elec. Co., Lid Sup. 57 Holmes, J. H., &Oo.  .. Oo., L4d. .. td s a 24 Wi F., & Sons «s Sup. 56 l 
Crabtree, J. A., & Co., Ltd .. Sup. 5 Hooper's Telegraph and India- Premier Electric Heaters, Lad. Will ams & Pell us d. Bup. 1$ 
Credenda Conduits Oo., Lea, Sup. 48 Rubber Works, Ltd. a Prinoeps & Co. .. Sup. 41 Wilson, Teu E. Sap. it | 
Uressall Manufacturing Oo. Sup. 49 Howard Asphalt Troughing Oo., Pritchett & Gold and Electrical Wilson- Wolf Engineering Co., 
Orewe, Allen & Co. 18 Lad. .. - ee EN Power Storage Co. Ltd. d Ltd.. ca 2s x s 
Orott Granite, Brick & Gonore te Howden, J., & Oo. HM ae Pulsometer Engineering Oo. .. Winstanley, ^ EP 18 | 

ee ee Hunt, A. H., Led... ee se 


Witton-Kramer Hleotrio Tool 

and Hoist Works ne o 

Quain Electric Co., Ltd, Me Worthington-Bimpeon, Led. 
Quead, Ltd... ee ee ee Wolf, 8. & 7 e 
Wright Motors, Lad, 

Wyss, Escher & Co. 


td. 
Crompton & 'Oo., Ltd, T e 
Orypto Blectrioal Oo,  .. oe 25 
Oryselce. Ltd, bs in „Sup. 6 
Cutting Bros. ee oe Sup. 14 


Igranio Nleotrio Oo., Ltd. ate 26 

Ip Elee. Works .. Bup. 12 

roved Solidite Oo., Lad. ..Sup. 4 
iode: rabber, Gutta-percha and 


ee ee 5 
ee e. 1 


Raworth & Moss .. ee Sup. 38 


Damard Lacquer Oo., Ltd.  .. 84 ee Works, So., Ltd... 44 3 Oo. we Bup. 15 “Z” Electric Lamp & Supplies 
Davidson & Oo., Ltd. .. $* Ingleby & Oo., Ltd. ee sé 1 Rayner & Heald, Ltd, e 25 1 Oo., Ltd Sup. Il 
viS.. oe oe ee oe Isenthal & Oo., Ltd. oe eo Reasen Mfg. Oo., Ltd. eo Bup. 48 Zenith Man aisoturing Oo. es 4i = 
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«STEAM USERS” 
| HATE YOU 


Wl by 

Me, 

Plone 

2 

Dive not to know all about my * SKATOSKALO? Patent 

MUT Pneumatic Scaling Tool, for Babcock, Stirling, and ALL 

AN Water Tube and Lancashire Boilers, Economisers, 

run Evaporators and Condensers, also for Rust removing. 

A= Supplied to the Admiralty, War and india Office, aleo the principal 
Firms and Electricity Undertakings in; the United Kingdom. 

HOM | Lists will be gladly sent explaining its advantages together | 

pia - with names of Users by opplying to :— 

etn dr. 

X FRANK GILMAN 

m) (Sole Maker), 9, Westfield Rd., Birming ham. 

nae 

toa F. j g 

Well è Som e 

iana Bros iG, 


Bitte lau : : 
Bonds Bra j 

"i. | CO 
n. Bue [] $ 29 
of —— 

ei. EYG | ; T 

W eu A. L D. 
La, 


"5| = ^ RODS, TUBES, SHEETS, MOULDINGS, &, 
| x ACCUMULATOR BOXES, &c. 1 
p PROMPT DELIVERIES FROM STOCK & TO ORDER. 


bar pt oe í ; 

ae FACTO RI ES ' 1089 EALING. 
— | AND * W 7 
wau | OFFICES, y «ds | 
; | 


The British Electric Plant Co. E. 


WORKS: ALLOA, SCOTLAND. 


THE 


REAVELL 


SUBSTATION 
AIR COMPRESSOR. 


For cleaning Electrical Machinery. 


Write to DEPT. “D” for Prices. 
REAVELL & Co, LTD., Ranelagh Works, LPSWICH. 


A.C. & D.C. MOTORS, 
GENERATORS, 
ETC. 


Office: s. GLASGOW. 


Telegrame : '" BEPCO, See a Phono: Central, 6724. 


BRANCHES: 2 i A. — 
GWANSEÁ. 11, Wind Street. 

AGENGIES in SOUTH AFRICA, CANADA, INDIA, BRAZIL, 

AUSTRALIA. 


4 


~~ ggm— 


xvii | RATE, BC x | 
| | a 
CLASSIFIED INDEX OF ADVERTISEMENTS. 
| . 


The Names of Advertisers whose Announcements are ordered for a series 
Free of Charge, but if repeated under existing Headings 18. 


Accessories. 
ge Co. (of London and Birming- 


British Thomson-Houston Co., Ltd. 
prestree, J. A., & Co., Ltd. 


B. 
Edison Swan Tid Co., Ltd. 


BIE Ple » Co. 

Falk, Stadelmann & Co., Ltd. 
Hand, R. B., & Co., Ltd. 
Hillbar Press, 

Morton, A.” 


Park Royal Engineering Works, Ltd. 
Rawlpl " 


Ryman, ederick, & Co, 

Bar, Julius, & Co., Lid. 

Shaw, J., Bon & Greenhaigh, Ltd. 
Bimplex Conduits, Ltd. 
Underfeed Stoker Co., Ltd. 
Underwood (Manchester), Ltd. 
Wilson, L. F. 


Air Compressors, 


British Thomson-Houston Co., Ltd. 
Consolidated Pneumatic Teol Oo., 


Reavell & Co., Ltd, 


Air Filters, 
Cleworth, Wheal & Co, 
Film Coo Towers, Ltd. 


Premier ^ d & Engineering Co., Lå. 


Crompton & Co., i 
bles (Bruce) & Co., Ltd. 


Aluminium. 
British Aluminium Co., Lid. 


Arc Lamp Coupling, winches, &c. 

Engineering & Lighting Equipment 
Co., Ltd. 

London Electrio Firm. 


_ Armature Repairs. 
Dunn, H., & Son, 
Swarren, Ltd. 


Armatures, &c., Newound. 
Swarren Ltd. 
White, Jacoby & Co. 


Auctioneers and Valuers 
(Mechanical), 
Kirk (Wheatley), Price & Co. 


Automatic Liquid Scale and 


Indicator. 
Avery, W. & T., Ltd, 


Hoffmann Mfg. Co., : 
Standard Insulator Co., Ltd. 


Batteri , 
Bell Battery Lg 1 5 mary) 


General Electric Co., Ltd. 


India-Rubber, G.-P. & T.W, Co., Ltd. 
Jones & Pordes. 


Lee, Albert, & Co., Ltd. 
Semaphore Engineering Co., Ltd. 


Batteri à 
880 pd es (Storage) 


Patterit, Ltd. 

Chloride Elec: rical Storage Co. Ltd. 
p Áccumulator Co. E i 

D. P. Battery Co., Ltd. 

Fullers United Electric Works, Ltd, 
Hart Accumulator Co., Ltd, 

Hunt, A. H., Ltd. 


Premier Accumulator Co., Ltd. 


Pritchett & Gold and Electric Power 
Storage Co., Ltd. 


udor Accumulator Co., Ltd. 


Bells. 


General Electric Co., Ltd, 
Gent & Co., Ltd, 


Belting, 
Dermatine Co., Ltd. 


India-Rubber, G.-P. & T. W. Co., Ltd, 


Bitumen, 


Anglo. Mexican Petroleum Co., Ltd. 
Berry, Wiggina & Co, 


Blowers (Portable Electric), 
Consolidated Pneumatic Tool Co,, 
td. 


Bcholey & Co., Ltd, 
Books. 


General Electric Review, 
“lectro Journal, 


McGraw Hill Publishing Co., Ltd, 


Boosters. 


Chloride Electrical Storage Co., Ltd. 
India-Rubber, G. P. & T. W. Co., Ltd. 


Cabinet Work. 


Brown & Co. 
Lister & Co. 
Turners & Hunters. 


Cable Connectors. 
Haslam & Btretton, Ltd. 


Cables. 
Bee Wire (Covered). 


Carbons. 


British Thomson-Houston Co., Ltd. 
Electrical Supplies Co. 

General Electric Co., Ltd. 
McGeoch, W., & Oo., Ltd. 

Wells Eleotrical Co. 


Casing and Capping. 

J. F. & G. 

Haslam & Stretton, Lid. 

Tees-side Electric & Plumbers’ Stores, 


Castings. 


Allied Steel Makers & Founders, Lid. 
London Electrio Firm. 


Chain Drive, 
Brampton Bros., Ltd, 


Chimneys. 
ChimneyConstruction & Boiler Sett 
Con Daa E 


Circuit Breakers (Automatic). 
Bertram Thomas. 

British Thomson-Houston Co., Ltd. 
Edison Swan Electric Co., Ltd. 
Ellison, George, 

Veritys Ltd. 


Clocks (Electric). 
Gent & Co., Ltd. 


Condensing Apparatus. 
Cole, Marchent & Morley, Ltd. 
Mirrlees Watson Co., Ltd. 


Conductors (Aluminium), 
British Aluminium Co., Ltd. 


Conduits. 


Electrical Conduits, Ltd. 
General Electric Co., Ltd. 
Griffiths, I., & Sons. 
Howard Asphalt Troughing, Ltd, 
Key Engineering Co., Ltd. 
Simmonds Bros., Ltd. 
Simplex Conduits, Ltd. 
Steel Tubes & Conduit Co. 

alsall Hardware Mfg. Co., Ltd. 


Controllers. 

Bertram Thomas. 

British Themson-Houston Oo., Ltd, 
Electric Control, Ltd. 
Electro-Mechanical Brake Co., Ltd. 
Metropolitan-Vickers Eleol. Co., Ltd. 
Reyrolle, A., & Oo., Ltd 

Veritys Ltd. 

Converters (Motor), > 

Electro-Dynamio Construction Co., 


Peebles (Bruce) & Co., Ltd. 


Cooling Towers, 
Worthington-Simpson, Lid. 


Corrugated Paper. 
Brightling, G. C., & Co. 


Couplings. 
Electro-Metals, Ltd, 


Dynamo Brushes, 


British Thomson-Houston Co., Ltd, 
Veritys Ltd. 


Dynamo Repairs. 
Bertram Thomas, 
Walters, Austin, & Son. 
White, Jacoby & Co., Ltd. 


Dynamos, 
British Thomson-Houst.n Co., Ltd, 
Canning & Co., Ltd. 
Crompton & Co., Ltd. 
*?lectric Construction Co., Ltd, 
Electro-Dynaiio Construction Co., 


Electromotors, Ltd. 

General Electric Co., Ltd. 

Hall, J. P., & Ce. Ltd. 

Hartnell, Wilson & Co., Ltd. 

Holmes, J. H., & Co, 

india Rubber, G.-P. & T. W. Co., Ltd. 
ancashire Dynamo & Motor Co., L : 

McClure & Whitdlela. re 


* 


Dynamos ( Cont.) 
Metropolitan-Vickers Elec. Co., Ltd. 
Peebles WU * 985 Ltd. 

Rees Roturbo Mfg. Co. 

Small Power Dynamo & Motor Co, 
Todman, Ryall & Co., Ltd. 
Veritys Ltd. 


Ebonite. 
American Hard Rubber Co. (Britain), 
td. 
British Ebonite Co., Ltd. 


India-Rubber, G.-P. & T. W. Co., Ltd. 
New Eccles Rubber Works, Ltd. 


Electric Heating. 
Carron Company. 
Electric Lifting Magnets. 
Marryat & Place. ° 
Electric Portable Tools. 
Consolidated Pneumatio Tool Oo., 


Westminster Tool & Electric Co. 
White, Jacoby & Co. 


Electric Washing Machines. 
Duncan, Watson & Co, 


- Electrical Accessories. 


, MoGeoch, W., & Co., Ltd, 


Electrical Soldering Irons, 
Imperial Dlectrical Works. 


Electricity Meters. 
Allen West & Co. 
Bastian Meter Co., Ltd, 
Bertram Thomas, 
Chamberlain & Hookham, Ltd. 
Electrical Apparatus Co., Ltd, 
Genaral Electric Co., Ltd. 


Engineers and Contractors 
(Electrical), 

British Thomson-Houston Co., Ltd. 
Clarke, Chapman & Co., Ltd. 
Electromotors, Ltd. 
English Electric Co., Ltd. 
India-Rubber, G..P. & T. W. Co., Ltd. 
Johnson £ Phillips, Ltd. 
Moy, E. F., Ltd. 
Peebles (Bruce) & Co., Ltd. 
Veritys Ltd. 
Western Electric Co. 


Engines (Gas). 
Gardner, L., & Sons, Ltd. 


. Hindley, E. B., & Bons. 


Keighley Gas & Oil Engine Co., tå. 


Engines (Oil.) 
Atlas Diesel Co., Ltd. 
Hick, Hargreaves & Co., Ltd, 
Keighley Gas & Oi] Engine Co., Ltd. 
irrlees, Bickerton & Day. 


Engines (Oil aud Gas.) 


Consolidated Pneumatic Tool Co., Ld. 
Keighley Gas & Oil Engine Co., Ltd. 


Engines (Steam). 
Browett, Lindley & Co., Ltd. 
Heath & Serena. 

Reavell & Co., Ltd. 
Sisson, W., & Co., Ltd. 


Fans. 

Aland & Co. 
Credenda Conduits Oo., Ltd. 
Davidson & Co., Ltd. 
General Electric Co., Ltd. 

h, 8. G., & Go., Ltd. 
Marelli, E., & Co. 
Sturtevant Engineering Co., Ltd. 
Veritys Ltd. 


Feed Pumps. 
Hall, J. P., & Sons, Ltd. 


Feedwater Treatment. 
Dearborn Chemical Co. 


. Fibre. 
Austin & Hayes, 
Diamond Fibre Co., Lt4. 
Mosses & Mitchell. 


Fittings (Electric Light). 


British Thomson-Houston Co., Ltd. 

Cable Accessories Co., Ltd. 

Dorman & Smith, Ltd. 

Drake & Gorham Wholesale, Ltd. 

Engineering & Lighting Equipment 
Co., Ltd. 

Excelsior Shade Mfg. Co, 

General Electric Co., Ltd. 

Greenhalghs, 

Head, A, W. 

Metallic Elec. Eng. Co., Ltd. 

Newman Electrical Co, 

Simplex Conduits, Ltd. 

Smith, J. & W. B., & Co., Ltd. 

Swift Electrical Co. 

Tucker, J. H., & Co., Ltd. 


(Continued on page xi.) 


are entered under any one Heading in this Inder 
per Week is charged for each additional entry, 


Fittings (Fancy), 
Edison Swan Electrio Co., Lid. 


Forgings, 
Electro-Mechanical Brake Oo., Lad, 
Jenkins, R, 


Fuse Boards, 


Midland Electric Mig. Co., Lad, 
Veritys Lid. 


Fase Boxes, 
Henley's, W. T. Telegraph Works 
Co, Ltd.” 


Midland Electric Mig, Co., Lad. 
Moy, E. P., Lad 


Parmiter, Hope & Bugden, 


8 ing Co., Ltd. 
oster eering - 
McGeoch, W., & Co., Lid, 
Midland Electric Mig. Co., Lid, 
Moy, R, F., Ltd. 


Gears—Cnt Double Helical, 
Citröen Gear Oo., Lid. 


Generators, . 
British Thomson-Houston Co., Lad, 


Glass. 


Anglo Italian Alabaster, Lad, 
General Electric Co., Lid. 
Johnston, R., & Co., Lad. 
Lang, Jules, & Bon. 


Heating & Cooking Apparatus, 
Co. The 

Belling & Co, 

Benham & Sons, Ltd. - 

Bertram Thomas. 

British Electric Transformer Co. LA. 

British e HoRpoR Oo., Lid. 

Carron Company. 

Cressall Mfg. Co. 

Cooper-Stewart Eng. Co., Lad. 

Downes & Davies, 

Electric Fires, Ltd, 

Electrical Supplies Co, 

Emanuel & Sons, A. 

Falkirk Iron Co., Ltd. 

General HC Por 

H kina, LJ 

Metropolitan-Vickere Elecl. Co., Lad 

B Heaters, Lid. 
dead, . 

UM 

Simplex : 

T. B. B, Electrical Constroction Co. 
L4d. 


"^ Huts. 
Beth & Co. 


India Rubber. 
India-Rubber, G.-P.,& T. W., Co., Lad. 


Instruments (Measuring). 


Lid. 
Titish Thomson-Houston Co. 
ee bridge & Paul Instrument 00, Là 
Edison Swan Electric Co., 

Elliott Bros. 

Everett, Edgcumbe & Co., Led. 
Evershed 1 Lid. 
Ferranti, ‘ 

General Electric Co., Lid. 

Indis Rubber, GP. & T. W. Co., Lid. 
Moy, E. F. A 

Nalder Bros. & Thompson, Lid. 
Record Electrical Co., Ltd. 
Walsall Electrical Co., Ltd. ETT 
Weston Electrical 5 Des 
White Electrical Instrumen 


Iusulating Beads. 


lder-Harriden, Ltd. 
Thermal Electrie Works, Lid. 


Insulating Material. 


Mexican Petroleum Co. 
Britta r Oo., Lid. 
De la Rue, T. . Ltd. 
Fleming, Birkby & Goodall, Ltd. 
i W 
Hightensi . 

rove 2 O. Lad. 
Indi-Rubber, oe 4 T. W. Co., 
Lang, Jules on. 
Litholite Insulators, Ltd. 
L. P. S. Electrical Co. E 
Lorival Manufacturing Co. 
Mac enam. John, by Me 

Manufacturin 5 ; 

MIR and Insular Co., Lad 
Siemens poss Co., Ltd. 
Spicer Bros., M ; 
Slluminite Insulator Co., Lid 
Sugg, W. 4 C. d 
Taylor & Petters, . 
Weidmann, H., Ltd 


«  Jronclad Swe 
idland Electric Mfg. A 
Vimont Switchgear Mfg. Co 
Inventions. io 
Electrical and Engineering De 
ment, Ltd. 


— wv 


p, 
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SLANE CHAPMAN & CO, Im. 


General and Electrical Engineers and Boilermakers, 
Tel - í Telephores : 
i ÜYOLOPS," GATESHEAD. G A | E S H E A D & iss EQ SPUR IAE 


Contractors to British and 
Foreign Governments, 


Manufaoturers of the 


"^ WOODESON ” WATERTUBE 
BOILER. 


ALL HEATING TUBES STRAIGHT. 


Manufacturers of Steam and 
Eleotrioally-Driven 1— 


WiNCHES, WINDLASSES, 
CRANES, CAPSTANS, PUMPS, 
HOISTS, also 
PROJECTORS, 
MIRRORS, LENSES, 
ENGINES, DYNAMOS, 
MOTORS, licae: 35 
SWITCHBOARDS. OO P e 

10-CWT. ELECTRICALLY-DRIVEN WHIP. 


Specialists in 


ELECTRICAL INSTALLATIONS 
FOR SHIPS. 


LONDON OFFICE: 
50, Fenchurch Street, E.C. 
Teleg. Address: “Cyclops,” Fen, London. 


THE I .. ELECTRICAL 60.| 


Insulating 
Tubing. 


Take no risks and specify : 


L.P.S. INSULATING PRODUCTS. 


For every Switchboard need the highly specialised 
engineering shops of J. T. Lewke & SONS are at 
your service. Switchgear of standard patterns can 
be supplied from stock, or any patterns at short 
notice and competitive prices. 
Illustration shows one of our standard pattern 
switchboards. Panels are of slate or our Special 
Composition. Instruments are of sound design 
and guarantéed accurate. All materials and work- 
manship are of highest grade. 


LET US HAVE YOUR ENQUIRIES 


for Switchboards, singly or in quantities. 


We also make Complete Electric Lighting Plant and 
Electric Pumping Plant, and undertake installations 
or supply any items of equipment. 

Write for Estimate or Saggestions. 


. T. LOWKE å SONS, Central Works, NORTHAMPTON. 
— 8 — —————— 


L. P. 8. INSULATING TUBING. 


Made in sizes from } to 
30 mm. bore. Very flexible, 
water and oil proof, and of 
high dielectric strength. 

A most convenient and 
efficient insulation for all 
internal connections in elec- 
trical apparatus. 

An excellent substitute for 
perishable rubber tubing. 


BRAIDED COTTON and SILK 


SLEEVINGS. 


In all sizes used for electrical 
work. 


OILED SILK. CLOTH, PAPER 
and TAPES 


(bias and straight cut). 


Of highest grade fabrics 
and maximum dielectric 
strength. - 


INDIA and EGYPTIAN COTTON 
TAPES and WEBBINGS. 


ADHESIVE & PARA RUBBER 
TAPES. 

PRESSPAHN, LEATHEROID, 
EBONITE and FIBRE. 


L.P.S. WORKS, AVENUE RD., ACTON, 


LONDON, M. 3. 


Telephone t-— 
Chiswick 1920 (2 fin, 


Telegrams / 
% Baglacyor, Aet? London. '' 
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CLASSIFIED INDEX OF ADVERTISEMENTS .—(Continued from page xxxviii. 


Lamp Holders. 
Edison Swan Electrio Co., Ltd. 
Western Eleotric Co., Lid. 

Lamps (Arc). 
Ergineering & Lighting Equipment 


.9 N 

General Electrio Co., Ltd. 

Lamps (Carbon and M.P.). 
British Electric Lamps. Ltd. 
British Thomson-Houston Co., Ltd. 
Oryseloo, Lid. 
Drake & Gorham Wholesale, Ltd. 
General Electric Co., Lad. 
Moetropolitan- Vickers Elec. Co., Ltd. 
Sloan Electrical Co., Led. 
Stella Lamp Co., Ltd. 
"Z" Electrio Lamp & Supplies Co., 


Ltd. 
Lathes. 
Churchill, O., & Oo., L4d. 
Selson Engineering Oo., Ltd. 


Lead Smelters. 
Bon, Led. 
Lighting Sets. 


Pass & 


Hamworthy Engineering Oo., Lid. 


Keighley Gas & Oil e Co., Ltd. 
„Overseas Engineering Co., Ltd. 
Btudebaker, Ltd. 


Machine Tools. 
Taylor & Challen, Led. 


m meee _{Permanent). 


Mice and Micanite 8 os, Ltd, 
Mica Manufacturing Co. 
Micanite and Insulators Co., Ltd. 
Taylor & Petters, Ltd. 
Vandervelde, L. 

Wiggins, F., & Sons. 


Motors. 

Baris ori ring Co., Ltd 

rlaw nee - : 
B. K. B. Electric Motors, Ltd. 
Boothroyd, H. T., Ltd. 
British Electric Plant Co., Ltd. 
British Thomson-Houston Co., Ltd. 
Brittain's Eleotric Motor Co. 
Rroadbent, T. W., Ltd. 
Brook, E., Ltd. 
Century Electric Co. 
Churton, T. Harding, & Oo., Ltd. 
Crompton & Co., Ltd. 
Crypto Electrical Co. 
Cutting Bros., Ltd. 
3 Construction Co., 


L e 
Electromotors, Led. 
Firth & Russeli. 
General Electrio Co., Ltd. 
Hall, J. P., & Co., Ltd. 
Hoggan, Kenneth. 
Higgs, Bros. 
Hogan & N 
India - Rubber, G. P. & T. W. Co., Ltd. 
Ingleby & Co., Ltd. 
London Electric Stores. 
Mackie, W., & Co. 
McClure & Whitfield. 
Mather & Platt, Ltd. 
Ma ver & Coulson, Ltd. 
Metropolitan Vickers Elec. Co., Ltd. 
New British Electric Supply Co., Ltd. 
New Union Electric Co., Ltd. 
Parkinson, F. A., Ltd. 
Peebles (Bruce) & Co., Ltd. 
Rayner & Heald. 
Sandycroft, Ltd. 
Simplex Conduits, Ltd. 


Veritys Ltd, 

Victoria Dynamo & Motor Co. 
Wilson-Wolf Eng. Oo., Ltd. . 
Wright Motors, Ltd. 


Motor Repairs. 


pe 
Raynor & Heald. 
Walters, Austin, & Son. 
Westminster Tool & Electrio Oo. 
White, Jacoby & Co., Ltd. 


Motor Starters and Controllers. 


Bertram Thomas. 
British Thomson-Houston Oo., Ltd. 
Compression Starters and Switehgear 


Co.. Ltd. 
Eleotrical A Oo., Ltd. 
Blectro-Mechanieal Brake Co., Ltd. 


Moy, E. F., Ltd. 
Solenoid Regulator Co, 
Veritys Ltd. 
Name Plates. 
Reliance Engraving Co., Lid. 

Oil Cans and Filters. 
Wells, A. O., & Co. 


Overhead Transmission Lines. 
Twiss Blectrio Transmission, Ltd. 

Patent Ageuts. 
Forrester, H. 8. C. 
Goold, L. 
Raworth, J. E., & Moss. 

Pillars. 

Hardy & Padmore, Ltd. 


Porcelain, China, &c. 
China Funiture Elec. Fittings Mfrs.’ 
Association. 
Macintyre, J., & Co., Ltd. 
Printers. 
Baxter, J. M., & Oo. 


Pumps. 
Pulsometer eo Oo. 
Worthington-Simpson, . 


Recording Machines. 


Bailey, Bir W. H., & Co., Lad. 
Gent & Co., Lid. ' 


Rectifiers. 
Power Reotifiers. 


Resistance Wire. 
Electrica! Alloy Oo. 


Rheostats. 


British Thomson- Houston Co., Lid. 
Cressall Manufaeturing Oo. 

Electro- Mechanical Brake Oo., Ltd. 
Igranio Electric Co., Ltd. 

Isentbal & Co., Ltd. 

Mey, E. F., Ltd. 

Walters, Austin, & Son. 

Zenith Manufacturing Co. 


Scale Remover. 


man, r. 
Scrap Metal Buyers. 


Buyers of Scrap Metal, Ltd. 
Webster, A. 


Screws and Terminals. 


Anglo-Swiss Screw Co., Ltd. 
Armstrong. Stevens & Son, Ltd. 
Coventry Repetition Co., Ltd. 
Gilson, D., & Co., Ltd, 

L.P.8. Electrical Co. 


Gil 


Screws and Terminals ( Cont.) 


W., & Oo., Ltd. 
Roter urine; & do. ` 
Showell, E., & Sons, Lid. 


Soldering Material. 
Fluxite Limited. 


Lang) ; 3 Oo 
oy . 
Bankey, J., & Sons, Ltd. 
Turner, Bros. 


Steam Motors. 
George Kent, Ltd. 


Stokers. 
Bennis, B., & Oo., Ltd. 


Switch Cells. 
Groft Granite, Brick and Concrete Co. 


Switchboards. 


British Thomson-Houston Oo., Ltd. 
Ferguson, Pailin & Co. 

General Blectrio Oo., Led. 

Holmes, J. H., & Co. 

Igranic Eleotrio Oo., Ltd. 

India- Rubber, G.-P. & T.W., Co., Ltd. 
Lowks, J. T., & Sons. 


F. 
Tedd & Robinson, Ltd. 


Oantie Switch Oo., Lad. 
Cleveland Metal Co. 


Edison Swan Blectrio Oo., Ltd. 
McGooch, W., & Co., Ltd. 
Midland Bleotric Mfg. Co., Led. 
Moy, B. F., Led. 
rryn & Oo., Ltd, 
eritys, Ltd. 
Wiliams & Pell. 


Tank and Girder Work. 
Braby, Fred, & Co. 
Tapes. 


L.P.8. Electrical Co, 
MacLennan, John, & Co. 


Telegraph Condensers. 
The Telegraph Condenser Co., Ltd. 


Telephones. 


British L.M. Ericsson Mfg. Co., Ltd. 
General dpt is Oo., Ltd. 


Time Switches. 
o Eua 
Tools, &c. 


Imperial Electrical Works. 
Taylor & Challen, Ltd. 
Wolf, S., & Co., Ltd. 


Tools, Boiler Scaling. 


Tramway Supplies. 


British Thomson-Houston Oo., Léd. 
General Eleotrio Oo., Ltd. 
MoGeoch, W., & Co., Ltd. 


Transformers. 
British Electric Transformer Co., Led. 
British Thomson - Houston Co., Lad. 
Chantrill, G., & Co. 
Christian Bergh Eleetric Oo., Led. 


AM des Eleotrieal Co. 

F Engineering Co., Ltd. 
Tubular Sleeving. 

L. P. S. Electrical Oo. * 

MoLennan, John, & Oo, 


Turbines. 


Boving & Co., Ltd. (Water). 
British Thomson-Houston Co, Led. 


(Oiam): 
English Blectrio Oo., Ltd. 
Fraser & Chalmers . Works. 


Hay, Maton & cos (Water). 
Panne. . A., & Oo., Ltd. : 


Vacuum Cleaners. 

Beck, O. E., & Co., Ltd. 

Duncan Watson & Co. 

Graham, J. H., & Co. 

Simplex Conduits, Ltd. 

Turner Aspirators, The, Ltd. 
Vacuum Pumps. 

Consolidated Pneumatic Too! Oo., Lad. 


Varnishes, &c. 
Damard Lacquer Co., Ltd. 
Sterling Varnish Co. 
Ventilation. 

General Electric Oo., Led, 
Veritys Lid. 

Water Recorders. 
“ Les " Recorder Oo., Lid. 
Gent & Co., Ltd. 

Welding. 

The British Oxygen Co., Lud. 


Wire (Covered). 
British Insulated & Helsby, Lad. 
British Thomson-Heuston Oo., Lad. 
Callender’s Oable & Construction Co. 


btd. 
Concordia Nlectrio Wire Co., Lid, 
Connolly Bros. 


Connolly’s (Blackley), Ltd. 
Electrical Engineering and Baquip- 
ment Co., Lid. 


General Eleotrio Co., Ltd. 
Henley's W. T.,Teleg. Wks. Co., 


Led. 
Hooper's Telegraph & I.R. Works, Ld. 


India-Rubber, G.-P. & T. W. Oo., 
Johnson & Phillips, Ltd. 

Liverpool El c Cable Oo., Led. 
London Electric Wire Co., Ltd. 
L. P. S. Blectrioal Co. 

Macintosh Cable Oo., Lad. 

Marshall & Plumtree, Ltd. 

MoGeooh, W., & Co., Led. 

New Gutta-Percha Co., Lad. 

Saxonia Electrical Wire Co., Ltd. 
St. Helens Cable & Rubber Go., Led. 
Union Cable Co., Ltd. 

Ward & Goldstone. 

Western Electric Oo., Ltd. 


Wire (Uncovered). 


Bolton, T., & Sons, Ltd. 
Clifford, Charles, & Bon, Ltd. 
Smith, F., & Oo., Ltd. 

Smith, H. W., & Co., Ltd. 


X-Ray Apparatus, &c. 
Cox-Cavendish Elecl. Co., Ltd. 


Sun Electrical Co., Ltd. Moy, E. F., Lid. 


MISCELLANEOUS 


Gilman, Frank. Medical Supply Assoolation, Lad. 


ANNOUNCEMENTS, 


Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 21, &c. 


C650 7 TELEPHONES 


HEN your clients ask "What equipment do you advise?" tell them that ERICSGON 

telephones are used by the leading railway companies for communicating between signal 

boxes ; they will realise that such equipment must work infallibly, year in year out ; lives depend 

upon it. They want their private systems to work just as infallibly, ERICSSON is the 

equipment for you to advise—in their interest and yours. Write for illustrated price list, 
ERICSSON telephones are easy to install because : | | 


THE BRITISH L.M. ERICSSON MFG. CO., LTD., s 


- ld - 
60, LINCOLN’S INN FIELDS, LONDON, W.C. 2, See 
Factory - - BEESTON. NOTTE. N 


Bole Agent for Bcotlend: MALOOLM BREINGAN, 67, Robertson ., GLASGOW, 


Led the Way im 1899, 
Set the Standard to-day. 


X THE ELECTRICAL REVIEW. | xli 

b 

E THE ENTIRE PRODUCTIONS OF OUR 

: WORKS ARE COVERED BY THE 

. ILLUSTRATIONS IN THIS ADVERTISEMENT. 

: 2 .&. 3-PHASE 1/50-H.P. 

i SAND PIS BIRMINGHAM 

| 

| PRICES REDUCED!! 

: | af 

: DO YOU GET OUR MONTHLY MAGAZINE ? 

f all DLL —— 0 9 NIA 

: = REGULATING 

; : TOBHDB 5 ANDER AND Vibratory Rectifier. 100-v. Pattern. 
RECTIFIERS. . 


Resistances for —_ 
CINEMAS, 
ARC-WELDING, 
ACCUMULATOR CHARGING, 
TEST ROOM PURPOSES, déc. 


Rectifiers A.C. to D.C. for Accumulator 
Charging, &c., up to 25 volts, 12 amps. 


HA 


MTT 


; . Tur ZENITH MANUFACTURING Go., | 

Zenith Works, Villiers Road, Willesden Green, = 
t LONDON, — 2. = 
í j nnn il - 


xlii 
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CABLE Aooress Aovertee. LONDON” 
—— el 


Telephones Cirv 1212 & 1213. 
Telegraphic Address “Aoverrtee.SmitH, LONDON: 
Cooes; Privare a ABC. 575 Eoition 


MANCHESTER. 
2—8, Shudehill. 


Telephene : Central 7796 Manchester. 
Telegrams ; " Polarity, Manchester.” 


HEAD OFFICE: 


13, FARRINGDON ROAD, 


LONDON, E.C. f. 


NEW YORK. PARIS. 
17, Battery Place. 44"* Rue de Villejust. 
Telephone : 1470 Whitehall. Telephone: Passy 20—04. 


Telegrams : " Litjen, New Verk. Telegrams : " Lasadame, Paris." 


Cat. 


UNIVERSAL TYPE MOTORS. 


Quality : 
THE 
BEST. 


SCOTTISH AGENTS: 
ACCESSORIES (Edinburgh), LTD. 


10, Queensferry Street, 
EDINBURGH. 


Telephone : 9107 Central, Edinburgh, 
Telegrams; '' Ignition, Edinburgh,” 


No. H.P, Volts. R.P.M. 
l. - 1/8 110 - 3500 
2. 220 - 3500 
3. - 1/8 110 - 1800 
4, 


- 1/8 - 220 - 1800 


' 

pm 

Qo 
8 


Will run on D.C. or A.C. 
single-phase, 25 to 60 
periods. 


Highest Grade 
Materials and 
Workmanship 
Throughout. 


DELIVERY EX STOCK 


Ask for 
& List L25. 


Generous Discounts 
to the Trade. 


BIRMINGHAM AGENTS: 
cen !————— —!'. — A SANI 


BAWDEN & Co., 
45, Newhall Street, 


BIRMINGHAM. 


Telephone: Central 2777, Birmingham. 
Telegrams; “ Modernism, Birmingham. 


a 
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© VERITYS LL. 


ENGINEERS, 
WORKS: ASTON, BIRMINGHAM. 


ta 


“Aston” Motor Starters D.C. 


British Design and Manufac- 
ture throughout, constructed 
to pass the rules of the British 
Engineers’ Standards Com- 
mittee, one minute rated, i o., 
one minute in operation from 
first to last stop, no more than. 
full load current being passed 
on the first stop. An import- 
ant point being the large 
number of sections provided. 
on all sizes, thus enabling 
them to easily comply with 
the B.E.S.C. specification of a 
| maximum current peak of 
i 150% full load when switch 
i BUTTON CONTACTS: is moved from contact to 
contact. 


TYPES OF CAST IRON COVER. 


| 


SEGMENTAL CONTACTS, EASILY RENEW- 
ABLE FROM THE FRONT. 


A. c. 
. CAST IRON RADIAL COVER AS TYPE 8 
à SLOTTED COVER BUT WITH 
WITH VENTILATED GLASS INSPECTION 
RESISTANCE. WINDOW. 
| B. D. 


COVER AS TYPE C 
BUT WITH SLOW 
MOTION STARTING 
ATTACHMENT. 


CAST IRON TOTALLY 
ENCLOSED COVER 
WITH ENCLOSED 
RESISTANCE. 


Type A. Type B. 


FOR PRICES AND DETAILS OF ABOVE AND OTHER ELECTRIC 
CONTROL GEAR, ASK FOR PUBLICATION No. 910. 


SALES BRANCHES: 


LONDON : BIRMINGHAM : BRISTOL: MANCHESTER: 
31, King Street, Phoenix Chambers, 89. Hardman Street, 
Covent Garden, W.C, 2. Coimore Row. Victoria Street. Deansgate. 
LIVERPOOL : GLASGOW : a 
818, * l 51, 
Royal Liver Bulidinge. Waterloo Street. 


hj 


4 4 7 


^ 


c 1°. zs 
- * a 
o |n tn” 


' 
—— € a 


wv. m. 


ge 51 
a 
me $ — me mee * es 2 


—— —— — 2 — ——— vr A — 8 E 
M 


THE SIMPLE WAY 


IS TO ORDER. 


125 OF THESE 
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wD [A RBON [0772855 


DRY CELLS 


— — .. — — oe — b —— —22ä i — — — 


> X. d e z b i 
A fh * ' 
a l | D. Í 

* 


NEAT 
COMPACT 
NO: RETURNS 


Your Columbia. Cells will arrive in strong 
cases, carefully packed, each Cell separately 


moisture 


CASES FREE. 


WHOLESALERS can dispatch standard cases 
to their customers ———— — ———————RESULT 


EFFICIENT 100% SERVICE. 


X»... 


Advertisement of J. R. MORRIS, Imperial House, 15—19, Kingsway, London, W.C. 2. 


wrapped in oiled paper to withstand any | 
| 
| 
| 
| 
| 
| 


n d 
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= Cotton Covered Wires CABLES for Power, 


for Lighting, Bell and 
Dynamos and Motors. Telephones. 
Prompt Deliveries of 5:9 6 | eee 
most Standard sizes. Flexible Cords sean bees 
Particular attention Is paid to orders and Lighting, Heating, ae 
enquiries for EXPORT. Power, Bell and Morias ares 
We Manufacture e SUME Telephone Cords. 
, e e e 
Cables and Ferie Cords Asbestos Insulated AUTOMOBILE 
CONTINENTAL, SOUTH AMERICAN and Wires and Flexibles. CABLES, 


other FOREIGN SPECIFICATIONS. e e © 


Shot Firing Wires — end 


Y LO OI for Mines. "ew aer] 
Ward & Goldsſoſ ... z=... f 
SALFORD IZA MANCHESTER BEB 


LONDON OFFICE: 59, New Oxford Street, W.C. 1. 


P ue | o5 „ 
| on“ 109 1 oP’ 
GLASGOW OFFICE: Mercantile Chambers, 65, Bothwell Street. se O Ho- — 
BRISTOL OFFICE: 71 Old Market Street. AM Enquiries shouid be addressed te the Works. 


WATER TURBINES to suit all conditions. 


HYDRO-ELECTRIC EQUIPMENT. | 
CENTRIFUGAL PUM PS. 


9 —— E L^. [ " M " 


HYDRAULIC £- 

FAN | fer 

6 * ` | NE ° | 
GOVERNORS, . Wm POWER 

é NT 

THE LARGEST “FRANCIS” TYPE WATER-TURBINE EVER MANUFACTURED - 
IN GREAT BRITAIN. Output 3,000 B.H.P. Head 265 ft. 
BRANCHES: 


HEAD OFFICE: 


56, Kingsway, LONDON, W. C. 2. 
Telegrams: Jenorten Phone London, 


FRANCE: 68, Rue Caumartin, Paris, 
JAPAN : No. 1, Yaesu Cho, 1 Chome, Tokio. 
AUSTRALASIA : Bank of N.S.W. Chambers, 


20 LHolb Lambton Quay, Wellington. 
8 S. AMERICA: 65, Rua General Camara, 
Rid de Janeiro. 
Works: Stoke-on-Trent, Staffs. | CANADA; Boving Hydrauhic & Engineer 


Co., Ltd., Lindsay, Oat. 


D 
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We are Experts in Gear Drives 
for Electric Rolling Mills. 


Electric Driving of Rolling Mills has 
made greater progress on the Cont nent 
than it has here, and the leading plants 
there have been fitted with 


The experience we have obtained with these 
installations is unique and is at the disposal of 
all interested in Rolling Mill equipment. We 
invite correspondence on this subject, and will 
send the Citroén Gear Catalogue, which has a 


special section dealing with this form of drive, 
on application. 


Data of Rolling Mill Gears shown, supplied for Electric Drive. 
Normalload +. — 6 « 62s = 3 2000 H.P. 
Maximum Lead 5000 H P. 

Spedé- a - x99 - o 190 and 30 R.P.M 
Diameter of Raat A^ Sey 8 - 18’ 0" 
WeOMlb- uu xe boues 50 tons, 


THE CITROEN GEAR CO. LTD., 


22, Buckingham Gate, London, S.W. 1. 


Telephone : Victoria 7193. Telegrams : '"" Helical, Sowest, London 


THE “FACILE” TERMINAR 
Ready for attachment. 
Bouble ‘strength by having two thicknesses w us it ean be fixed to cable. 


and wire always assured. All in one piece ; — loose n 


REA — NS 
Send for Prices and List of All Kinds of Terminals. 


Ross COURTNEY A co., Ltd., 


UPPER HOLLOWAY, LONDON, N. 


MOULDED 
SWITCH BASES 
AND FILLETS. 


In any sizes 
and shapes. 


Any Articles quoted for on n receipt of Sample or Blue Print, 


S "* IMPROVED SOLIDITE CO, LTD, < 


ADVANCE WORKS, JEW'S ROW, 
TO Soh, 9 8. W. 18. 


S 


40100 


FIRST- GRADE BELL 


€ $ 
a> AT A REASONABLE PRICE, e * 


O C) 


OG 


SOLID 
MAHOGANY 
CASE 


RELIABLE 
AND 
EFFICIENT 


FRENCH 
POLISHED. 


—À 
— — 


WRITE US FOR SAMPLE and PRICES. 
PROMPT DELIVERY ASSURED. 


LONDON AGENTS :— 


THE SWIFT ELECTRICAL, LTD, 
| 
| 
| 


6, CORK STREET, 
OLD BOND STREET, W.1. 


'Phone : Regent 6084. 
WORKS :— 


LOUGHBOROUGH, 
ENGLAND. 


Telegrama: ''Swiflectra Reg. London." 


The NEW Union Electric Co., Ltd., 


2, CASTLE STREET, ENDELL STREET, LORDON C. 2. 
Telephone: Gerrard 1027. Telegrams : Alen Landon.” 


BRITISH MADE 
POLYPHASE MOTORS. 
Makers also of 
UNION EXCELLO 
FLAME ARC 
LAMPS. 


FERRO-PRINT 
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zz 
AL III 
FF 
AA “METERS PROMOTE THRIFT.” 
1 SI I 
t EAM METERS 
Z | 
| z 
1 Z ACCURACY 
L is the Keynote of KENT'S 
D STEAM METERS and Low 
＋ Maintenance Cost is evidence of 
~ their Durability and Reliability. 
— " the Engineer stated 


that he had only changed one 


— 
Z 
z 
z 
= 
z 
z 
— 
z E 
z . 
zs " 
Z e. 
zz i m A hat leather in three years, in 
, z à UM all eight Meters. No other 
| z - E. renewals were necessary. 
! — . 7 7 
1 z j: Illustrated and fully - priced 
í z D l Catalogue free on application. 
z i 
— a 
* 5 | 
Z GEORGE KENT, Ltd., 
= — ; . 
z Battery of 8 Steam Flow Recorders. 199, High Holborn, LONDON, W. C. l. 
, A Works: LUTON. 
j 


We put this up to a man the other day. 


He had asked us a question, “ What would happen to 
the ‘Crabtree’ Switch, IF the spring should break?” 


In reply, we placed two switches before him. We 
told him that on one of the switches we had speci- 
ally fitted a broken spring, and we asked him by 
trying the switches to pick out the particular one, 


He gave itup! Simply because the spring on the 
“ Crabtree " Switch, is carried on a central sup- 
porting pin, which holds it up to ita work in thie 
unlikely event of breakage. 


We further pointed out how important was the 

g “TF” in his question. He was evidently thinking 

of the ordinary grasshopper springs, as frequently 

i E 6 C9 L used in tumbler switches, which break after & few 

| A E e thousand operations. ‘‘ Crabtree” Switch Springs 

OF QUICK MA | i5 WORKS have been tried on mechanical test over three 


OF QUICK “AND WORKS. 
ANO QUICK BREX million times without sign of breakage. 
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LONDON, LEEDS, MANCHESTER, LIVERPOOL, NEWCASTLE, SWANSEA, 


: | o. -4 


-a LI 


CONDUIT SYSTEM. 


METALLIC ELECTRICAL ENGINEERING CO., LTD. 


Meta House, Corporation Street, 
Telephone : Central 855-856 


Telegrams : “Moeta, Birmingham.” BIRMINGHAM. 


| 
| 
| 
| 
| 
THE MOST COMPLETE 


“ON LAND a SEA 


"CRYSELCO, KEMPSTON” 


TA ro: 
*77,8&0FOR0. 


ELECTRIC LAMPS. 
MANUFACTURED ONLY BY 


CRYSELCO I. *, 


KEMPSTON WORKS, 


BEDFORD. 
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DELIVERY 


IT GUARANTEES QUALITY AND EFFICIENCY. 


CA 


LOOK FOR THE TRADE MARK “REVO” (Rega 


NF LP RI 
? P 
eee 


CEES 


A, 1990.) 
ROMP T 


THE 


8 > 


STELLA LAMPS 


EFFICIENT RELIABLE 
ECONOMICAL LASTING 


jy, v A Trial will Gonvinoe. 


BRITISH MADE. 


| 
j REDUCED PRICES. 


6 "sl A High & Low Voltage. 
| bue ac E 100 - - - 22 
| STELLA — 4o w.-- Ale 
LAM P CO. | Tp. | 36 w. {ren voltage 5j- 
L 


Head Office & Works : WINCHELSEA ROAD, HARLESDEN, W.W. — winccactisie's u, OC tee EUG 


Have You asked for our Booklet describing 


THE WONDERFUL 


HELIUM 


FITTING? 
IT WILL INTEREST YOU. 


.- A. uA 8S a @ UA UN, 


THE MOST UP-TO-DATE FORM OF LIGHTING YET 
INTRODUCED. 


THE LAST WORD IN SCIENTIFIC LIGHTING. 
DECORATIVE, EFFICIENT AND ATTRACTIVE. 
THE DEMAND IS ENORMOUS. 

-SPECIFIED BY LEADING CONTRACTORS THROUGHOUT THE COUNTRY. 


FC Tee dm hn 


When you are next asked for an up-to-date lighting n . wens T 
WRITE US FOR DETAILS :— ur E 


ALBERT LEE & COMPANY, LTD.. 


8-9, NEW ZEALAND AVENUE, LONDON, E.C. t 
AND — 


5, CROSS STREET, NEWCASTLE-ON-TYNE. 


ate. eee —— — — — ee eee — — Um cgi] 
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Three-phase & D.P. Fuse Boxes 


meet with the approval of Prac- 
tical Engineers because their 
design is based on the highest 
scientific principles, and their 
high-class — cture through- 
out on sound up-to-date practice. 


Experience has proved them BEST and 
SAFEST for Heavy Short Circuits, 
eliminating heating troubles, and with 
every live part exceptionally well 
shielded. They are built up of Standard 
Units in which all parts are easily renew- 
able—an “economy” feature worth 


noting. 


If interested, we invite your immediate 
application for full information. 
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PARM TTER, HOPE & SUGDEN, LTD, 
Hulme Electrical Works, MANCHESTER. 


jx Office: 25, Victoria Street, S.W. 1. Scotland: A. C. Borthwick, 149, St. Vincent 
t, Glasgow. North-East Coast: J. Gledson & Co., 48, Blackett St., Newcastle-on-Tyne. 
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! EBONITE 
TONS 


ot SHEET, ROD and TUBING in London Btock, in various Qualities 


and numerous Sizes. EBONITE-VULCANITE owing to ive 
special nature, can only be made successfully after many years ot 
experience 


We have been manufacturing this material for nearly 70 years. 
l Manufacturers of EVERYTHING that can be made in EBONITE. 


AMERICAN HARD RUBBER co. 


. (BRITAIN), LIMITED, 


13a, FORE STREET 
LONDON, E.C. 2. 


" Eboniseth, London.“ 
Central 19764. 
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ABSOLUTE , SAFETY 


GUARAN ee BY 


"LARRAD" 


THE MOST EFFICIENT AND RELIABLE SELF. 
LOCKING NUT ON THE MARKET. , 


USED BY ALL LEADING ENGINEERS 


HOBDELL, WAY & CO, LTD, 


124/7, MINORIES, LONDON, E.l. 
Telegrams: " Hobnalis, London." Í Telephone: Avenue $810. 


We 


SUPREME 


Shenmeters." 
WORKS : 


Queen's Road, 
New Cross, S.E.14. 


to their many 
support during the past 


and goodwill. 


PROSPERITY and iust a 
wish of the Firm. 


— —ʃ᷑.¾ 


e 
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Telegrams: " 


———9—94—9————— | 


F. J. SHENTON & CO, LTD., desire to once again extend 
Friends an appreciation of their valued 


continuance of their personal regard and attention in 1921, 
when they trust to mutually share in a season of prosperity 


Will new readers who do not know us, kindly ask for Lists. 
We are sure to be able to provide most of your general 
electrical requirements, and prices are attract ive, too! 


A HAPPY NEW YEAR TO EVERYONE, FILLED WITH 
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QUALITY GOODS. 
9s Telephones: Holborn 696. 
Museum 6337. 
CITY OFFICES & SHOWROOMS: 
68/69, SHOE LANE, 
LONDON, E.C.4. 
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year, and to assure them of a 


few less troubles is the sincere 


F. J. SHENTON, 
E. H. SMITH, 
C. J. MARGERISON. 
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NO CAR LIGHTING 
SET COMPLETE 
WITHOUT 

THIS 


Price Right, 


R. B. HAND & Co., 
LTD., 
63, High Holborn, 
LONDON, W.C.1. 
‘Phone Museum 6286, 


Delivery Prompt. 


PTABLE á 


« Bonaine CLIP 


Absolutely the only Clip on the 


market that will fit any size 


Conduit, Cable or Pipe. 


— — 
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= 2A zl We have comprehensive stocks of Lamps | 

D MN and Accessories, and can despatch im- 


mediately reasonable quantities of Vacuum 
and Gasfilled Lamps, together with stan- 
dard lines of Wiring Accessories. It 
would pay you to get details of our Stocks 
and Prices. Also obtain particulars of our 
offer to send our “ Electrolux” Suction 
Cleaner on special terms. The 
“ Electrolux " is more compact than other 
Cleaners. The dust bag is inside the body 
and there are no revolving brushes. 


AT 
BE ELECTRIC LAMP & SUPPLIES CO. LTD., 


qp x 13, Newman Street, London, W. 1. 


Brancnes: BIRMINGHAM-8, Church Street, Colmore Row. 
DUBLINC- 5, South Anne Street. 
BRISTOL—59. Victoria Street. 


Telephone : Museum 4650 (4 lines). 
Telegrams : Zedellum. 'Phone, London." 


The “Thomson ? 


ELECTRIC LAMP. 
HAND LAMP 


With Accumulator 
or Dry Cell. 


WRITE FOR 
TRADE TERMS 


OF THE 


Silent ALAMO 
ELECTRIC LIGHT PLANT. 


ELECTRIC LAMPS OF 
ALL DESCRIPTIONS. 


SOLE AGENT: 


L. E. WILSON, 


10, Corporation Street, MANCHESTER. 
Telegrams: ** Telephony, Manchester." Telephone: City 844. 


A 0 
MATHIE 
THE IE 2m MONTHLY 
“ ROLLS-ROYCE " B5 
e 1. | |NETT PRICE LIST 
ELECTRIC LIGHT 
PLANTS. gives nett prices for all 


Usual Requirements 
in the Electrical Trade. 


A Postcard now will bring it every month. 


Wholesale only: 


SIMPSON, BAKER & Co., 


and at CARDIFF : 4, St. Augustine's Place, 
29a, Bute Terrace. | BRISTOL. 


ALAMO ELECTRIC Ltd., 


36, Grosvenor Gardens, 
LONDON, S. W. 


"Phone: Vic. 9060. 


Oe €—— 
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ALABASTER. 


We are now reoeiving 
regular sh!pments of 


|ENGLISH ALABASTER BOWLS 


English Alabaster Bowls and Lamps in Stock 
and promptly manufactured to order by 


IM. T. JENKINS & SON, Ltd., 132, Union St., TORQUAY. 


CASING & CAPPING 


Have you tried our C. & C.? It is acknewledged the best 
on the market. Not a cheap. cempetitive line, but one 
that guarantees further business. 


100,000 ft. of 11“, 11" and 2" always in stock. 


Solo Lendon and Distriot Representative a 
Mr. H. WW. S 14. F St., S. W. 1. 


ITALIAN ALABASTER BOWLS. 


On View at our Showrooms. 


THE 
ASSOCIATED ELECTRIC TRADERS, LIMITED, 
2, Percy St., Tottenham Court Road, W.1. 


WIRE ^» TAPE 


— For — 
ELECTRIC HEATING DEVICES, 
ELECTRIC RESISTANCE UNITS, 


and ALL NICKEL ALLOY REQUIREMENTS. 
PURE NICKEL. 


STAR ELECTRICAL ENGINEERING & Gå MANUFACTURING Co., Ltd. 


Telegrams:—' Fuse" GRIMSBY. Telephone: 2935. 


NICKEL-CHROM!UM, | 
NICKEL-MANGANESE, ONEL 
NICKEL-COPPER, ETAL 
NICKEL-CHROME-STEEL, 

NICKEL-STEEL. 


Complete Catalogue upon Request. 


THE ELECTRICAL ALLOY COMPANY, 


. . Mills: Morristown, New Jersey, U.S. A. 
Cable Address: Elalco. New York. Codes: A.B.C. (5th Edition) ; Liebert. 
London Office: 5. CHANCERY LANE, W.C. 2. 


Clofhsand Silk 


Vornished Cloths 
Varnished Silk 


OWER (St A. | VarnisheaUnsulating 
Electrical Engineers, write for Agency Terms | Oi oHG Tapes 
DELIVERY FROM STOCK. | Varnished Po pers 

For HOUSE, ESTATE, Varnished Presspon 
sen RAISES Pres spon-sinsulating-Matertal- Works 


A FIRST-RATE SELLING PROPOSITION. NEARLY 
EVERY COUNTRY HOUSE and FARM IS A PROSPECT. 
He; iy Li gat a? ul Sia wer Plant g'ves 34 
H. P on bei charge accumulators at 


same time at qs un ni Í igibce Cost - Ts 


topping 


for Electricity, formerly 
Reja ax x Limited, Tien Co Ra 5 
Grams: mdi London. 


— ——.—.— . —..—— 9 


en" THE ELECTRIC TRAMCAR HAND-BOOK, .. acom i 


Inspectors and 
Price 3/6 net. By W. A AGNEW. Depot Workers. 


2 Postfree3/8. THE ELECTRICAL REVIEW, LTD., 4, LUDGATE HILL, LONDON, E.C. 4. 
TSS S A E N | 


SIMPLICITY with ECONOMY 1s 
and EFFICIENCY. » 


Browning's Eloctrical Soldering Irons == 


enable continuous work to be performed, and at all 
| times maintain a fierce heat. 
Supplied in various sizes and all voltages. 


i ELECTRICAL WORKS, "S; wanrues avenue, 


Illustrated Leaflet giving full particulars from 
Manufacturers. TELEPHONE NO: EAST HAM 801. EAST HAM, LONDON, E 6 


BROWNING'S ELECTRICAL SG: O'RING IRON. 
— 
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WORKMAN! 


KNOW MORE 
MATE 


THAN YOUR 


THIS IS THE SEGRET OF THE MAN WHO 
pe GETS TO THE TOP OF THE TREE >} 


Knowledge and application are the keys that open the door to the best positions in any 
profession. The key to the door of knowledge in YOUR profession is to be found in 


Modern 
Electrical Engineering. | 


CONTRIBUTORS. Edited b M.A.. D.Sc. CONTRIBUTORS. 

D. J, MACKELLAR, y Prof. Magnus Maclean, , FRANK J. HAWKINS, 
H. VICKERS, "UH IH 

M. Bo, á The best brains in the electrical world are at your service in this work. J. J. H. JOHNSTON, 
R. D. ARCHIBALD, Tau. ff.. 
k. R n NEIN OQ These names give the best guarantee of F. P. BISACRE, 

B.8o. i the real practical value of this work to all n! 
G. C. BRAID, ‘those engaged in or connected with Electrical rex . 
5 Engineering who wish to make progresa in 5.80. : 

M E E. E. URN, their profession. R. ROYDS, 
W. C. CLINTON, Each of these experts writes on the subject M. e., A. ML. Mech. B. 


B.Bo., M. I. E. B. 
W. MARDEN. 


ALFRED CAMPION. 


on which he is a recognised authority. The , 
: FRANK AYTON. 


articles are written in plain language. Ina 


S. J. SMITH, word, this is the beat of all electrical text- T. HETHERINGTON. 
HENRY McEWEN. books; it is a practical book written by WM. ALLAN. 
R. B. MITCHELL. practical men for practical men. ALEXR. JACK, 


The following selection from the LIST OF CONTENTS will give some idea as to the 
scope of the work.— 


Electric Current and its Effects. 
Resistance and its Measurement. | 


THIS IS AN 
ENTIRELY NEW 
WORK. 


Electrochemistry. 
Electrometallurgy. 


a eee S | Magnetic Measurements. Telegri 
ASU graphy. 
IT 1S FULLY U P- Polyphase Circuits. Quadruplex System. 
TO-DATE. Examples of Modern Cenerators. Radio-Telegraphy. 
Synchronising and Parallel Running. Telephony. 


Turbo-Alternutors. 


IT IS A NECES- Specd-control of Direct-current Motors. 
SA RY. PART OF Rotary Converters. 
THE EQUIPMENT. Static Transformers. 
OF ALL INTER- Ux of Storage Batteries, 
„ Propulsion and Lighting Vehicles. 
1 IN ELEC: Switches and Switchgear. 
L Lj Lj 


Examples of Low- and High-tension 


Automatic Systems. 
Electricity in. Mining. 

* Electric Cranes. 
High-pressure Transmission of Electrical 

Energy. 

Generating and Transmission Pressures. 
Victoria Falls & Transvaal Power Company. 
Automatic Protective Systems. 


WH ETH E R IN ITS Switchboards. D cM * Syst f Co 
E E N ; ! e ur ansmission System o n- 
PRODUCTION OR Tu Que Bonding of Metal-Sheathed 5 Capen 


IN ITS PRACTICAL 
APPLICATION. 

IT IS PROFUSELY 
ILLUSTRATED 
WITH DIAGRAM- 
MATIC DRAWINGS 
AND REPRO- 
DUCTIONS OF 


* 
A. 


The Location of Faults. 

Electric Traction on Railways. 

Electrical Appliances in use on Railways. 
Operation of Points and Signals by Power. 
Electric Vehicles. 

Steam Boilers. 

Steam Engines and other Prime Movers. 
Condensing and Auxiliary Plant. 


Electric Lighting and Wiring. 
System of Erecting and Protecting Cables. 
Photometry of Arc Lamps. 
Arc Lamps with Wasting Electrodes. 
Comparative Lamp Characteristics, and 

- Life Tests. 
Dynamics of Electric Traction. 
General Layout of a Tramway System. 
Rolling Stock of Equipments. 


Cut through the dotted line and paste the entire portion on the FRONT of a 
post-card. No other communication is necessary. 


"es 


PHOTOGRAPHS. 


OUR SPECIAL OFFER. 

You may decide for yourself before purchasing whether the Work is suitable in every way to 
your requirements. 

We are prepared to send the complete Book in Six Volumes (cloth), carriage paid, for seven daye’ 
FREE inspection on receipt of the attached Coupon duly signed or the same particulars written 
on a postcard. If you are not satisfied the Volumes can be returned at our expense. 

This arrangement does not involve you in any responsibility to purchase, although we are ao certain 
of the value of this splendid Work that we feel convinced you will decide to become a subscriber. 


76% %%% %% 9950099906 *9€9000990e06900000000099009000000090200000 €*€09060000002000009090000000900090000090000900000600009000000000000900000009 *$€9066009090600000000000090090 
. 


CUT OUT THIS FORM OR SEND POSTCARD. 


BOOKLET 
FREE. 


The entire work can 
be supplied on the 
Gresham System of : .,... Garena Puptsiune Co. Li 
Easy: Payments, full ] RESHAM PUBLISHING Co., Lip., 


66, Chandos Street, Strand, London, W.C. 2. 
particulars of which, Please send me, Carriage Paid, one complete copy of MODERN ELECTRICAL ENGINEERING, on the 


: understanding that I may either return same after seven days, Carriage not paid, or purchase the coinplete Work 
together with a FREE : by forwarding 15s., and agreeing to send 12s, 6d. per month until the total sum of £4 10s. has been paid, 
BOOKLET, wili be sent 


on receipt of the 
attached coupon with 
name and  addreee 
filled in. 


— 


Name 656 26 %%% %%% „%%% „ „% %„ 6% „%% „%% „% . „„ „ „ „„ „%6„%„%„%„%„ „ „„%,j „ 
Full Address JJ... ] ⁵ dd ð k ĩͤ vd ĩ ͤ A E EAEE 


. 
1 429000909900990909000000900940009090090000900909090000000000000000020«9000090000060000090000000900090000909000€ 


6 per cent. discount will be allowed for cash payment. Erec. Rev, 81/12/20. 
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Every description of ALABASTER 
manufactured from our OWN 
QUARRIES, Plain and Carved 
Bowls in all sizes stocked in London. 
LM 


A large selection of Lamps and Figures 
always in stock. 
aden eee 


EELLLTLTTTTLTTTTUTTEHCPRTTTTTTTTTTTRTETTPPPTELH LEITET PRETEREA DBEELBELLBBLLLLLLLLL 
The hardest Stone on the Market. 


White a Speciality. 
The best for indirect lighting. 


PUTA LLL LALLA GLACE LLL CLL CLL eo OOOO PPL eee 


` 
bi YT 
E 


ANGLO-ITALIAN ALABASTER LTD., 


r TONS — e ube , E Galleries and Warehouse, 
8 3 63, HATTON GARDEN. 
Works : Telephone: MUSEUM 6596. 


SIENNA, FLORENCE. Telegraphic Address: " Globaster, Smith, Lenden. 


CUTTING MOTORS 


DIRECT CURRENT T to 50 HP. 


LOW VOLTAGE 
DYNAMOS. 


SMALL LIGHTING 
"DY NAMOS: 


DELIVERY 
STANDARD SIZES | 
FROM STOCK. | 


CUTTING BROS. LIMITED, 


Telegrams: PARK WORKS, 


“CUTTING, STAMFORD." ESTABLISHED 


STAMFORD, . * 


Telephone 12. 


ENGLAND. 
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i | HIGH and LOW ‘TENSION 
M d. SWITCHGEAR, 
t i ANN S 

F A device which enables an p 

m 


—— —o—— - TE V 
.mua. ordinary screw ‘crew to > hold in any material. 


E Aa incalculable boon for fixing all kinds of Electric or Gas Fittings, Wiring, 
Cables, Conduits, Switches, Ceiling Roses, Fuse and Connection Boxes, 
Brackets, Telephone Apparatus, all Switchboard and Installation work for 
Light, Heat or Power. 


By the use of Rawlplags a firm hold is obtained in PLASTER, BRICK, 
CONCRETE, CEMENT, MARBLE, SLATE, STONE, TILES, 
GLASS, METAL, &c. 


No damage is done to the walls. 
The Plug is invisible when in position. 
No skilled handling required. 
The only Plug for Tiles and Glazed Bricks. 
Will hold à ton in Brick. 


Manufactured to take ull size Screws. Fixing reduced to a minimum 
amount of trouble, time and expense, 


A SMALL OUTFIT: SAVES POUNDS. 


MILLIONS GOVERN: {Mechanic's Outfit 
MENT AUTHOR IES including 


C 
Building and Electrical Firma. 


METALLURGIQUE ELECTRIQUE 


(Formerly Vedoveill, Priestley et Cle.), 


5, CHANCERY LANE, 
LONDON, W.C. 2. 


AGENTS: WILLIAMS & PELL. 


ADAPTORS, 


BELL PUSHES, PEAR PUSHES, 
ROSETTES, 


and other 


TURNED WOOD ACCESSORIES. 


THE RAWLPLUG CO., LTD., 


N, Lenthall Place, Gloucester Road, 
SOUTH KENSINGTON, S.W. 7. 
Tel: Kens { $494 


Order now for 
PROMPT DELIVERY. 


s - 


CINCINNATI. MILE 


Accuracy obtained rapidly 


DM or bt Ene Maianen Hi FK; DURAND FRÈRES (France). 


They are made in two sizes, and are known as the No. 1M 
and No. 2M for each type— Plain, Universal and Vertical. 


They have the following unusually valuable features :— | mo E | ; 
Enclosed mechanism, all controls handled from the Sole Represen tati ve! 
operator's working position: Automatic brake instantly 
slops the spindle w the clutch is thrown out. H S LOOG 

All speed changes made while running, a 3 


As you would expect from the Cincinnati Milling 
Machine Co., the workmanship is of the highest. 


—.— 


d q 


i 


© 
zig 


r3 We can deliver you at once. Ask for full details. 45, Great Mariborough Street, 
E ii c DARLES, S REI! CONDON Seu LIMITED = LONDON, W. 1 

N BIRIMINCHAM, ANCHBPSTE CLASCOW. 
3 NEWCASTLE 3 NCOTYNE MATO. ‘C@eos. Sarria. 

CaP) Pen Telephone: Regent 2460. 


All you want in Machinery and Tools. 


- 
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Coal and Ore 
Handling 


T T RSS 


* 


Grab Transporter unloading coal from 
barges to store heap at 200 tons per hour. 


Ease and rapidity are two attributes to the Grab 
Transporter made by the Fraser & Chalmers 
Engineering Works. Other factors which have led 
to their general adoption by large industrial concerns 
are the time and money-saving factors. The Fraser 
and Chalmers Grab Transporter is a notable ex- 
ample of British Engineering superiority both in 
design and construction, embodying as it does all the 
latest ideas and practice. Large numbers of Plants 
Have been built by us for handling and conveying all 
| kinds of materials and are now operating with the 
most successful results in various parts of the world. 
Our wide experience is at the disposal of intending 
4 purchasers of such equipment. | 


Illustrated Bulletin on Application. 


FRASER x CHALMERS ENGINEERING WORKS 
CAAT ee 


PROPRIETORS : 


THE GENERAL ELECTRIC CO. LTO. 


LONDON OFFICE 
ERITH KENT ign 67 QUEEN VICTORIA ST.E.C4 


fa! 
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cats E The introduction of the “Heatrae” Electric 
A Distinct Fire Bar certainly marked a step forward 


in the ee spo of Electric Fires. It is 


Advance. 7 practically unbreakable and is guaranteed 


for two years. 
It is a feature of all 


" Heatrae” Fires, 
which possess so many distinctive features. 


The pleasing designs—and the competitive 
prices make them an attractive selling pro- 
position. 


LET US FORWARD DETAILS AND PRICES. 


: Electric Fires, Ltd. :: b. 
Dept. M. King St. 
Norwich. - 


STOCKS AT 
LONDON, BIRMINGHAM, LEEDS, GLASGOW, DUBLIN, 6c. 
- 11111111111111111111111111111111 111111111111 
be combination of all that is best- put together the best. 


= 


ewer Dom) Radium III. 


Sheets-Rods-Tubes dii të- 


D and TARATOR 
CUMUL A S5 PARA 
eren UL ATORS HIGHTENSITE 


8 i; METAL PUMPS, 
Sea ja a CHEMICAL VESSELS, &e., 
tte Hous; LINED WITH EBONITE. 


= — YOUR CU ENQUIRIES 


T" VAN GELDER & VAN GINKEL, 


MAKERS, 


THE HAGUE, HOLLAND. 


‘SHIPS’ FITTINGS. 


p———t WRITE FOR ILLUSTRATED LIST AND 
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Manufacturers of Electric Steel 

Castings for Electrical Machi- 
nery. Highest quality, competi- 
tive prices and good delivery. 


ALLIED STEEL MAKERS 
AND FOUNDERS, LTD. 


Works: 

Braintree Castings Co, BRAINTREE, Essex. 
The National Steel Foundry (1914), Lad. 
LEVEN, FIFE. 

Thwaites Bros, Ltd., BRADFORD, Yorks, 


Branch Offices: 
COVENTRY : 29, Hertford Street. 
Chants, North Susi tue a 
Enquiries to Head Office: 

CENTRAL HQUSE, KINGSWAY, 

‘LONDON, W. C. 2. 
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“WALSALL”: 
ITTINGS AND ACCESSORIES, 


Manufactured by 


The Walsall Hardware Manufacturing Co., Ltd., 


Hatherton Works, 
Ablewell Street, WALSALL. 


CONDUITS, F 


Works s 
Walsall and West Bromwich. 


We are specialists in the manufacture of 
Steel Conduits and Fittings. 


All Conduits and Fittings are made 
throughout at our Works. 


For first-class quality and prompt 
delivery * WALSALL” cannot be 
surpassed. | 


«WALSALL" GRIP 
CONTINUITY Fittings 


still lead for efficiency and | 
economy. Every genuine Fitting | 
is marked W. H. M. C.“ | 
Cx — ae | | 

Our Foundry is the largest in Great Britain solely engazed in the production of Conduit Fittings. | 


“QUICK MAKE AND BREAK.“ 


OUR NEW PATENT 5 AND 10 AMP. INTERLOCKING 
SWITCH-PLUGS. 
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No. U349, 


Magneto Wall 
Telephone with 
Throat Microp 
Transmitter, 


STERLING TELEPHONES fitted with 
~ THROAT MICROPHONE TRANSMITTERS 


will prove a tremendous boon to many thousands of business men 


No. U251. whose telephones are, of necessity, installed in noisy situations— 
Batters Cawl Machine Shops, Stamping Mills, Shipbuilding Yards, &c. 


Throat Microphone 
Transmitter. 


STERLING THROAT MICROPHONES 
are insensitive to air-borne sounds, but 
if placed against the side of the throat 
(as illustrated above) the speech of the 
person talkingis Clearly Transmitted 
without the least trace of any ex- 
ternal noises caused by running 
machinery, &c., &c. 


We 


No. U307. A 
B Call Table T 
can Drawn, Steck Stott Ennai Case 
g i v e Throat Microphone Transmitter. 


PrompT DELIVERY 


of these STERLING TELEPHONES with 
THROAT MICROPHONE TRANS- 


No, U429, 


MITTERS — concerning which fullest particu- "PRIMAX" INTERPHONE. 

lars, prices, illustrations, &c., will be found Table Pattern with 

i Throat Microphone Transmitter. 

in our (This instrument will work in conjunction with 
any of our celebrated Primax lnterphones.) 
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NEW BOOKLET (nt: 4 
Sterling Telephone & Electric Co., Ltd. 


4 
| hroat Microphone 


[rar smitter, 


IBRANCH ES M . TELEPHONE HOUSE: (Th instrument 

NEWCASTLE-ON-TYNE: 210/212, TOTTENHAM COURT RD. LON DON, W. l. peus Mac 

42, Westgate Road. Telephone No. : 4144 Museum (7 lines). Tele : icumis, Ox, Lon ; 4 isaac zl ins : 
CARDIFF : 8, Park Place. Works: DAGENHA M, 'ESSEX phones. 
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General view showing reinforced 
steel oil tank of G.E.C. Type VII 
Oil Switch, designed for circuits up to 


| 45,000 volts, capable of dealing with : : 8 
| sustained short circuits of 400,000 Oil Switche 


K.V.A. and instantaneous short circuits with remote electrical 


of much larger values. 


or mechanical control. 


| Send for Illustrated List, : Simplicity combined with great 
mechanical strength is the keynote 


of their design. 


The GENERAL ELECTRIC CO., Limited, 


Principal Showrooms and Sales Dept. : 67, Queen Victoria Street, London, E.C. 4. | 
Teleohones : London Wall 3600 (36 lines), | 


Branches: Manchester Glas irmi : 
. I , gow, Birmingham, Cardiff, Newcastl » Dublin, Belfast, Bristol, Swansea, 
Liverpool, ds, Sheffield, Nottingham, Hull, Southampton, Cork, e eee, Dundee. (A 1044) 
SS 


Telegrams: " Electricity, Cent., London. 
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HERBAL ARATRI MINIM QM aH aT Tad 


SPECIAL NOTICE. 


OFFICIAL NOTICES, PATENT NOTICES, SITUATIONS VACANT ;, SITUATIONS WANTED, 
PARTNERSHIPS, AGENCIES, ARTICLES FOR SALE, ARTICLES WANTED, ETC. 


Latest Time 5 p.m. WEDNESDAY. 


d. New Copy and Alterations to Existing Trade Advertisements 
(with Blocks) should reach here 


Not later than FRIDAY. 


MR Cd apr PRU gH ca i ag m pander NOU BI TROU Y 


FOR SALE. FOR SALE. Olen. 


Advertisements are inserted under this heading at 1s. 0d. per line.] 


R. O'BRIEN à CO., 


FOR SALE. Wholesale Eleotrioal Suppliers, 
NEW D.o. MOTOBS IN STOCK. December 6th, 1920. 66, Mosley Street, Manehester. 
; Telephone Nos. :— Telegrams :— 
ZES 
SEVERAL SIZ ES of EACH BIZE READY for IMMEDIATE DELIVERY. Central 2273 & 7500, . " Robaneo, Manchester.” 
Type. Power, Velte. Bpeed. Type. NK NOE NEED 1 
R1 1 250 1600 Open protected STOCK l OF NEW D.C. MOTORS. 
R2 1 250 1600 s 8 mE 
R3 2 250 1600 7 E: Compare our Prises. 
R3 ] 250 1300 No. in l 
Ri 24 250 - 1550 l " Stock. Type. Maker. B.. 7. Volts.  m.P.M, Pulley, Rails, 
R4 2 250 1200 " o Prices $ Encl. vent. E.C.C. 50 400/480 600 16 x10 Yes 
R5 3 250 1050 5 | on 2 Protected. Siemens. 30 400/180 750 14 x 8 Yes 
R$ 3 480 1050 Eno. ventilated Application. 5 Encl. vent. E.C.C. 30 400/480 750 14 x 7 Yea 
R5 4 480 1400 ‘i 1 Protected. Siemers. 25 400/180 810 12 x 7 Yes 
R6 5 480 1250 „ 1 Protected. Siemers. 25 500/550 810 12 x 7 Yes 
R7 5 480 900 si 3 Bncl. vent, ECC. 20 400/480 350 $ x 6 Yes 
R7 8 480 1200 x 8 Encl. vent. E.C.C. 15 400/480 1000 8 x 6 Yea 
R$ 10 226 1000 Open protected 7 Encl. vent. E. C. OC. 10 055 900 8x6 Yes 
R9 15 480 1200 Eno, ventilated | 2 Encl. vent. E.C.C. 8 400/480 1000 6 x 4 Yee 
R10 20 480 1000 - 13 Encl. vent. E. C. C. 5 100/80 1000 6 x 4 Yes 
— — 1 Protected, Siemens. 5 400/480 1000 6 x 4 Yes 
1 Protected. Siemens, 3 200/240 1450 5 x 4 Yes 
PLATING DYNAMOS, 7 Encl. vent. E. C. C. 3 200/210 900 5 x 4 Yes 
Prices on 2> Encl. vent. G.E.C. 2 200/240 1050 5 x 4 Yes 
Pl 50 amps. 6 1600 Open protected { Application. 49 Encl. vent. EC a 0 1250 bx 4 Yes 
] Encl. vent. C. C. 14 200/240 1000 b X 4 Yes 
CuTrTING Baos., LTD., Park Works, Stamford. 19 Protected. B.K.B. II 200/240 1500 4x 3 No 
Telegrams : - 19 Tot. encl. Verity 1 200/240 1600 Yes Yea 
“ Cutting, Stamferd.” 180 1 : 1404 14 Protected. Crompton. 1 200/240 1600 3x 3 Yes 
74 Protected. B. K. B. 4 200/240 1350 4 Xx 3 No 
1 Protected. L. 1 200/240 1500 Yes No 
MOTORS, &c., FOR Sal E. 83 Protected. B. K. B. à 200/240 1500 Yes No 
4 Protected. U. 1 200/240 2000 Yes No 


ONE Mather & Platt. 80-k&w., open type, compound wound 1, new, E. C. C., oompound- wound, open protected type, interpole 
interpole Dynamo, 230 volt, 600 R. P. M., complete with two | Generator, 30 KW., 220 volts, 950 k. f. M., with regulator, pulley 
pedestal bearings and belt pulley 213 by 12. Quite new. De. | ®2¢ rails. 


livery expected any time now. od STOCK 9E BEcoND-HAND D.C. Morons. 
One 25-k w. Robey-Hawkins Stean Generating Set, 115 volts, 1 Tot.encl, Verity. 8 200/240 1200 6 x 31 Yes 
steam pressure 100 lb. per square inch. Stock or New A.C. Morens. 


One 13-H.r., 110 volt, 1.700 R. P. I., G.E.C. Shunt Motor. 
One It. b., 220 volt, 1.600. R.P. M., Johnson & Phillips shunt 
wound Motor. 


Verity, open-protected type, Bquiriel-oage, Star Delta wound 
motors, 410 volts, 50 cycles, 3-phase with pulley (11 X 6) and rails, 


One IH. p., 210 volt, 1,345 R.P.M., Siemens Bros. shunt wound Two 20-H.P., at 950 R.P.M. 
Motor. Two 134-H.P. ” 710 ” ; 
One 4i-H.P., 440 volt, 750 R.P.M., series wound Motor, by One 16-H.P. , 950 n : TIT 
Westinghouse. 
One 5-H.P., 1,000 R. P.., 930 volt, Siemens Bros., shunt ELECTRICAL PLANT FOR SALE. 
wound Motor. 
Five 12-H.P., 440 volt, 500 to 900 m.r.w., variable speed 55 5 
Motors, Phonix make, with Brookhirst starters. g on. 
One 33-H.r., 400 volt, Motor, by Electromotors. ONE 660-EW., 5,000 volts, 50 cycles, 6-phase to 230 volts, p.c. 
One 165-KW., 440 volt, 375 n.r.M., Mather & Platt Generator. 5 ee 375-K W., 10,000 volts, 50 cycles, 6-phase to 230 volts, 
One A-RW., 210 volt, 825 R.P.M. Molmes Generator. C. g 
Two 1 Exhaust Fans, 230 volts, 30 in. blades. Two 1,000-kw., 6,600 volts, 50 cycles, 6-phase to 250 volts, 
One 44-KW. Portable Petrol Engine, by B. T.H. Co. D.C. "T 
One 60 amp., 110 volt, 3-bearing spare Armature. All above Westinghouse, complete with transformers and 
li S ; switchgear. 
THE PREMIER ELECTRICAL ENGINEERING Co., Lro., 33, Market TRANSFORMERS, 3-PHASE, 50 CYCLES. 
Street, Stalybridge. 4016 Three 500-Kw., 11.000/440 volts. 
One 1,900-K.v.A., 20.000/220 volta. 
FOR SALE. Two 1,875-K.v.a., 6.000/440 volts. 
8 l TURBO ALTERNATOR. 
PETROL-PARAFFIN [LIGHTING SETS. One B.T.H. Turbo Alternator with Condensing Plant, 940 
FIVE 3}-Kw., 110 volt, Austin Sets. k. v. A., 500 volts, 3-phase, 50 cycles. 
Two 4}-Kw., 110 volt, Austin Sets. a.c. Motors. 
Two 8-KW., 80 volts, Austin Sets. Two 950-H.P., 500 volts, 50 cycles, 3-phase. 
One 8-Kw., 80 volts, Barlaw Sets. Two 250-H.P., * 9.000 volts, 50 cycles, 3-phase. 
One 10-kw., 120 volts. Belliss Set. One 400-H.P., 550 volts, 50 cycles, 3-phase. 
Coyernment surplus, guaranteed sound. Further particulars One 400-H.P., 420 volts, 50 cycles, 3-phase. 
from— THE PHENIX ELECTRICAL Co., Lrp., 32-36, Broomielaw, 
Fyre, Witson & Co., 31, Budge Row, E.C. 4. 3565 | Glasgow. 8994 
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FOR SALE.— Continuea. 


W H. PEASE & COMPANY, 
8, Southampton Row, London, W. C. I. 


Telegrams : " Engipease, Westcent, London." 


PLANT FOR SALE. 
FoR IMMEDIATE DELIVERY. 


ELECTRICAL PLANT. 


Ref. No. Description. 


1001.—600-kw. Vickers Back Pressure Turbine Set, eomplete 
with switchboard and condensing plant, 600 volts, 50 
periods, 3-phase, with star connections. 

1002.—250-kw. Westinghouse Rateau Impulse High Pressure 
Geared Double Helical Turbine Sete. Steam Turbine 
4,000 R. p. M., direct coupled through gear to a 250-kw. 
Westinghouse Generator, shunt and compound wound, 
440/576 volte on power circuit, 220/240 volts for light- 
mg. Complete with switchboard. Slip rings are 
provided at the end of commutator for static balanc- 
ing, also booster coupled direct to Generator through 
flanged coupling, 4 pole, 3.5 xw., 140 amps., 25 volts. 
The whole of the above plant is in all respects equal 
io new, and has only been run a few times. 


1125.—400-xw. Westinghouse Impulse High Pressure Turbine 
Sets. Complete with Condenser and switchboard. 
New in 1911, and has been recently overhauled, and 
is in excellent condition. 440 volts, 2-phase, 60 periods 
at 3,600 R.P.«. Steam pressure 160 lb. 

1127.—Willans Diesel Oil Engine, by Willans & Robinson, 
with compressor and dynamo direct coupled. Space 
occupied 28 ft. by 10 ft., height from floor level 14 ft. 
Engine 4 cyl., 320 B. R. p., 9 ft. flywheel, 250 B.P.M., 
225 KW. 

1143.— Willans-E.O.O.'s Direct Coupled Steam, D.C., Generat- 
ing Sets, in first-class condition, 3 cyl. engine, 360 
I. H. P., steam pressure 130 to 150 lb., speed 350 RB. p. M. 
Generators compound wound with substantial shaft 
and bearings with ring lubrication, 220 KW. 

1151.—Motor, 2.5 R. p., by Ingleby & Oo., 400 volts, 3-phase. 
50 periods. Complete with slide rails, pulley, and 
switch. Only been run about one month. 

1152.—Oentrifugal Pump, 2,000 galls. per hour, 25 ft. head, 
1,450 R. p. M., belt driven, made by Holden & Brooke, 
um: Manchester. No. 1,449. Only done one month'e 
work. 

1188.—One 568-kw. Parsons Turbo Set, 190 lb. steam pressure, 
250/330 volts, p.c. Oomplete with surface condenser 
and circulating pumps. Driven by vertical compound 
steam engine. 

1164.—850-kw. Fraser & Chalmers Turbo Generating Set, 
3,000 R. P. M., 150 lb. steam pressure, direct coupled 
to 320/340 volt, 50 periods Alternator. Exciter 65 
volts, 80 amps., by Siemens Bros. Oomplete with 
condenser plant, air filter, &c. 

1156.—Two 1,000-kw. Parsons Reaction Turbine Sete, 6,600 
volts, 1,500 R.P.M., 50 periods, 3-phase, with steam at 
150 lb. pressure at stop valve. Complete with surface 
condenser, air pump, circulating pump, &c. 

1166.—Two 500-kw. Parsons Turbine Sets for working on 150 
lb. steam, 1,800 R. P. u., 500 volts, D.C.. or 3-wire, 250 
volte. Complete with condenser and fittings. 

1157.—900-k w. Willans Exhaust Turbine Set, 160 lb. steam, 
460 volts, 3,000 R.P.M. Complete with low level jet 
condenser, pump, &c. 

1147.—One 1,050-kw. Turbine Generating Set, by Oerlikon 
and Co., Zurich, 6,000 volts, 3-phase, 50 periods. 
Complete with surface condenser, air pump, and cir- 
eulating pump, and switchgear. 

1148.—750-kw. Steam Generating Set, by Belliss Morcom, 
direct coupled to 2,200 volt, 60 periods, single-phase 
alternator. Complete with exciter. In first-class con- 
dition. 

1170.—10-kw. Thorneycroft Lighting Set, 220 volt, compound, 
petrol paraffin, 4 cycle Engine. Complete with 
dynamo, bedplate, 2 fuel and 2 water tanks, and 
silencer. 

1171.—Orompton Alternator, open type, 3-phase revolving field 
type, output 200 kw. at .8 power factor, 440 volta, 
50 cycles, 168 R. P. u., running in self-oiling pedestal 
bearings. Bedplate, direct coupled exciter of the one- 
bearing type, and free shaft end to receive half coup- 
ling. The exciter shunt regulator is suitable for 
mounting on a panel of switchboard. 


11%.—Three Electric Generating Sets, each consisting of one 
250-H.P. horizontal cross compound steam engine, 
with Corliss type of valve gear, jet condenser, and 
air pump, made by H. Bollinckx, Brussels. Driving 
belt by one 8-pole, shunt wound, continuous current 
dynamo, 140 volts, 1,700 amps., 320 R.P.M., on cast- 
iron bedplate mounted on slide rails, and made by 
Messrs. Brown, Boverie & Oo. 


(Continued at top of next Column.) 


FOR SALE.— Continued. 


(Continued frem previous Column.) 


Ref. No. Description. 

1174.—One Electric Generating Set, consisting of one 400-m.». 
horizontal cross compound steam engine, with Corliss 
type of valve gear, jes condenser, and diaphragm, 
made by H. Bollinckx, Brussels, driving by belt, one 
@-pole, compound wound, continuous current dynamo, 
550 volte, 560 amps., 325 R.P.M., mounted on cast-iron 
bedplate, mounted on slide rails, made by Mesare. 
Brown, Boverie & Co., of Baden, Schweiz. 

1175.—Two 2,000-kw. Willans & Robinson Steam Turbine Sets, 
direct coupled to Siemens Bros. Alternators, 2,200 
volta, 3-phase, 50 periods at 3,000 R. P. M., designed for 
steam pressure of 100 lb. per sq. in. and fitted with 
integral exciter at 100 volts, and ventilating fan self- 
contained with rotor. 

1176.—60-kw. Willana & Robinson 2-crank, high speed engines 
for steam at 176 lb. per sq. in., with tachometer, 
steam separator, steam gauge, and aight feed lubri- 
eator, coupled to a shuné wound dynamo, by Mathes 
and Platt, 220 amps., 250 volts, 450 f.. Complete 
with spare armature. 

1177.—80- KW. Willans & Robinson, 100 amps., 460/500 volte, 

450 R. P. M. Generator by Mather & Platt, Manchester. 

Engine, two crank, high speed, for steam at 175 lb. 

per sq. in., with tachometer, steam gauge, and sight 

feed lubrication. Direct coupled to a continuous cur- 
rent dynamo. 

1178.—Willans & Robinson 150-kw., 300 amps., 460/500 volts, 
450 B.P.M., Generator, compound wound, by Mather 
and Platt, two crank, high speed, steam engine fos 
steam at 176 lb. per sq. in. Complete with techo 
meter, steam separator, steam and vacuum gauges, 
sight feed lubricator, also jet condenser. 

1179.—One new Steam Turbine, 900 E. p., 3,000 Rr. u., 334 Ib. 
steam pressure, extraction pressure 70 lb. about. 
Complete with condenser and auxiliaries. For imme 
diate delivery. 

1180.—One new Steam Turbine, 450 H. p., 3,000 R. r. M., 284 lb. 
steam pressure, extraction 70 lb. about. Complete with 
condenser and auxiliaries. For immediate delivery. 

1181.—One new Steam Turbine, 750 H.P., with reduction gear, 
3,600/900 B.P.M., steam pressure 213 lb. Complete 
idus condenser and auxiliaries. For immediate de- 

very. 

1182.— Two new Steam Turbines, 1,500 H. ., with reduction 
gear, 300/760 R. P. M., steam pressure at 213 lb. Oom- 

ae with condenser and auxiliaries. For immediate 
very. 

1183.—One new Steam Turbine, 2,250 H. P., 3,000 B.P.M., steam 
pressure 185 lb. Oomplete with condenser and auxili 
aries. For immediate delivery. 

1184.—Three new Steam Turbines, 2,950 mH.»., 3,000 Rr. N. 
steam pressure 213 lb. Complete with condenser and 
auxiliaries. For immediate delivery. 

1185.—Two new Steam Turbines, 3,600 H. p., 3,000 apm, 
steam pressure 185 lb. Complete with condenser and 
auxiliaries. For immediate delivery. 

1186.—Two new Steam Turbines, 4,500 H. p., 3,000 Nr. M., steam 
pressure 213 lb. Oomplete with condenser and auxili- 
aries. For immediate delivery. 

1187.—One new Steam Turbine, 750 K.., 3,000 R.. M., steam 
pressure 213 lb. Oomplete with condenser and auxili 
aries. For immediate delivery. 

1188.—One new Steam Turbine, 2,000 m.r., 3,000 Kr. u. 
steam pressure 213 lb. Complete with condenser and 
euxiliaries. For immediate delivery. 

1189.—6 cyl. Diesel Generating Set, 420 mr. 375 mr. 
direct coupled to Generator, 220/440 volts. Brand 
new, and ready for immediate delivery. 

1190.—6 cyl. Diesel Generating Set, 250 H.P., 375 n.P.M., direct 
eoupled to Generator, 220/440 volts. Brand new, and 
ready for immediate delivery. 

1191.— cyl. Benz. Oil Driven Generating Set, 300 ur. at 
340 R. . M., 250/300 volts, direct coupled. Brand new, 
and ready for immediate delivery. 

1199.— Two 180-kw. Combined Sets, engines by Belliss & Mor- 
eom, three crank, compound, direct coupled to Holmes 
D.O. Generators, which can be used as either shunt 
or compound machines according to the position of 
the change-over switch. As shunt machines the volt 
age can be varied between 445 and 500 volts, with an 
output of approximately 360 amps, and as a compound 
machine the potential is constant at 550 volts between 
30 and 300 amps. The three high pressure cylinders 
ef each machine are 7j in. dia., and the three low 
pressures 13 in. by 8 in. stroke, the speed being 400 
fo 420 R. . 1. Built in 1902. Both sets are in first-class 
eondition, and have been very little used. 

1198.—48-xw., 220 volt, 220 amp., 4 pole, compound wound 
Generator, by Maver & Coulson, three bearing type 
with combined pulley, flywheel, speed 650 Ru, with 
two slide rails. 

1194.—Two 260 B. H. P., at 450 R.. M. Diesel Engines, 6 cyl., 
4 stroke, cyls. 9.85 in. dia. by 14.16 in. stroke. Weight 
of engine 7 tons, with spare parte, compressor, oil and 
water pumps, centrifugal governor, and all fittings. 


(Continued on next page.) 
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FOR SALE. — Continued, 


(Continued from previous page.) 


1195.—16 Sets of 250 B.m.P. at 500 R.P.m. Benz. Benzol or 
Paraffin Engines, 6 cyl., 4 stroke, fitted with H.T. 
magneto, twin carburetters, 2 stage air pump, &c. 

1196.—Two new Diesel Generating Sets, 1,500 B. H. P., 700 KW., 
direct coupled to Tandem Generator, 220 / 440 volts. 
For immediate delivery. 

1197.—Five new Diesel Generating Sets, 1,900 B. H.P., 560 KW., 
direct coupled to Tandem Generator, 220/440 volts. 
For immediate delivery. 

1198.—Two new Diesel Generating Sets, 1,000 B. H. P., 460 KW., 
direct coupled to Tandem Generator, 220/440 volts. 
For immediate delivery. 

1199.— Four new Diesel Generating Sets. 550 B.m.p., 255 KW., 
direct coupled to Tandem Generator, 920/440 volts. 
For immediate delivery. 

1200.—Two new Diesel Generating Sets, 300 B. H. P., 140 KW., 
direct coupled to Tandem Generator, 220/440 volts. 
For immediate delivery. 

1201.—_Two new Diesel Generating Sets, 250 B. H. ., 120 KW., 
direct coupled to Tandem Generator, 220/440 volts. 
For immediate delivery. 

1202.—Two new Diesel Generating Sets, 145 B. H.P., 70 KW., 


direct coupled to generator, 220/440 volts. For im- 
mediate delivery. 
1929.—400-kw. Willans, Disk and Drum Turbine, coupled 


through David Brown & Co.'s gear to G.E.C. shunt 
wound Generator, 440 volts. Complete with con- 
denser and all switchgear. 3745 


D.C. MOTORS AND DYNAMOS IN STOCK. 


NEW AND SECOND-HAND., 
No. in Stock Hp. Volts Speed Make 


1 22 100 1000 Lahmeyer. 

2, 4 110 1400 McLure & Whitfield. 
1 74 110 1050 Blackburn & Starling. 
1 25 200 1100 Crompton. 

2 1 2A) 1700 Siemens. 

2 1 2X) 1550 Newton. 

5 2 220 1400 Mawdsley. 

1 3 230 1450 Simoon. 

1 4 220 950 B. T. H. 

1 5 200 ANAN) Lahmeyer. 

2 T} 2) 1320 Siemens 

1 10 220 870 Siemens 

3 2 500 1400 Mawdsley. 

1 23 400 120 B. T. H. 

1 2 480/530 1300 B. T. II. 

5 5 440 1300 Siemens. 

1 6 530 1100 Cutting. 

1 T4 400 1800 B.T.H. 

à 8 500 1500 Simoon. 

1 8 500 1550 Simoon. 

1 9 440 1950 Victoria Dynamo. 
2 10 460 1000 Flather. 

2 11 440 920 Phoenix. 

1 13 500 1400 Simoon. 

1 15 440 1150 Victoria Dynamo. 
1 15 440 900 Siemens. bg 
1 o) 440 R20 Siemens. 

1 50 460 600 Parker. 


Also number of a.c. Motors, single and three-phase, and 
D.C. Dynamos, 100 volts, 30 and 40 ampere. All prices reduced 
to clear stocks. 


THE Victoria EnkcrRiCc. PANT Co., 
minster, S.W. 1. 


'Phone: Victoria 4122-4123. Grams: Vicminster, Sowest, 
London. ^ 1080 


Spenser Street, West- 


R. H. LONGBOTHAM & co., 
41, Station Road, Doncaster; 
and at Milburn House, Newcastle-on-Tyne. 


Tel. : 576 Doncaster. 
867 Newcastle. 


FOR SALE. 


LTD., 


Telegrams : 
Machinery, Doncaster.“ 


TWO Lighting Sets, 30-Kw. bipolar Dynamos, by E.C. Co., 
250 volts, 120 amps. 
n al 40-B.H.P., 220 volts, 400 R.P.M., Belliss-Peebles, Vertical 


One Babcock & Wilcox Water Tube Boiler, capacity 3,454 
sq. ft., without superheater, but with chain grate stokers. 

One Surface Condenser, capacity 490 sq. ft. cooling surface, 
having solid drawn brass tubes, complete with Air and Cir- 
culating Pumps. 

Four Rotary Mining Drills, 4 H. P., 440 volts, p.c. 

One Hopkinson Coal Outer, with 95-B.». Motor, 450 volts, 
D.C., complete with Jib and Chain. 

One 293-H.P., 110 volts, series wound Motor. 5277 
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FOR SALE.— Continued. 


TRANSFORMER MOTORS AND GENERATORS FOR SALE. 


ONE "7/5-K.v.4. oil cooled Transformers, 3-phase, 50 cycles, 
3,000/415 volts, by Westinghouse Co. 

One 50-K. v. A. oll cooled Transformer, 3-phase, 25 cycles, 
400/110 volts, by Johnson & Phillips. 

One 80-H.P. slip ring Motor, 3-phase, 25 cycle, 400/440 volts, 
480 R.P.M., by Westinghouse Co. 

One Motor Converter, single-phase, 25 cycle, 110 volta to 
12 volts, 20 amps., by Crypto Co. 

One 50-H. p. slip ring Motor, 3. phase, 50 cycle, 440 volts, 
950 R. P. M., by G.E.C. 

Four 1-H. P. squirrel cage Motors, 2-phase, 50 cycle, 200 volts, 
1,400 R. P. M., by B. T. H. 

One 18.-H. P. shunt inter pole Motor, 440 volts, 210/630 R. P. M., 
by Westinghouse Co. 

One 15-H. P. shunt interpole Motor, 460 volts, 840 R. P. M., by 
Newton. 

Two l2H.P. shunt interpole Motors, 440 volts, 300/900 
R.P.M., by Phoenix. 

One 33-H.P. shunt interpole Motor, 440 volts, 950 R. P. M., by 
Newton. 

One 5-H.P. shunt Motor, 440 volts, 1,050 n.P.M., by Newton. 

One 25-H.P. shunt Motor, 220 volts, 950 R.P.M., by Siemens. 

Two 20-H.P. shunt Motors, 220 volts, 750 R.P.M., by Morris 
Hawkins. 

One 35-kw, shunt interpole Dynamo, 230 volts, 1,100 R. P. M., 
by the Brush Engineering Co. 

One 1-H. p. shunt Motor, 110 volts, 1,000 R. P. M., by Verity. 

One 33-H.P. shunt Motor, 110 volts, 825 R.P.M. „by Siemens. 

One 3-H. . shunt Motor, 110 volts, 1,200 R. P. M. 

One 12-H.P. series wound Motor, 110 volts, 850 R. P. M., by 


- Watson Laidlaw. 


One 500 amp.. 6 volt, Plating Dynamo, by Canning. 

One 12 f. p. pillar ty pe Starter, 110 volts, by Westinghouse, 
brand new. 

One 45-H.P. pillar type Starter, 110 volts, by Westinghouse, 
brand new. 


All the above Machines are modern, equal to new, and 
complete with switch gear in most cases. 


THe MIDLAND COUNTIES ELECTRICAL ENGINEERING Co., LTD., 
136, Sandon Road, Birmingham. 3652 
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ELECTRICAL PLANT FOR SALE. 
Government Supplies. l 


ONE 850-kw., 500 volts, 50 cycle, 3-phase, Turbo Set, with 
condensing plant. New 1916. 

One 350-K W., 500 volt, D.C. Belliss-Lancashire Triple Ex- 
pansion Set, with ejector condenser. New 1913. 

One 140- KW., 500 volt, b.c. Howden-Siemens Triple Expan- 
sion Set. New 1911. 

One 850-kw., 341 volt, 50 cycle, 6-phase, to 440 volts D.C., 
750 R. P. M. Rotary Converter, by Siemens. 1916. 

Two 1,875-K. v. A., 6.600% 440 volt, 3-phase, 50 cycle Berry oil- 
cooled transformers. New. 

Motor Generator, 415 volts, 3-phase, 50 cycles, to 110 volts 
D.C., 33-kW. New. With Switchboard. 

One new 25-Kw. Balancer, by Lancashire Dynamo Co., for 
460 volts, with complete set of spares. 

One 320-kw., 460 volt Balancer, by Vickers, consisting of 
two 160-KW. compound, interpole, 2-bearing machines coupled 
together. 

One 175-R. v. A., 500 volt, 50 cycle, 425 R. p. M., 3-phase Alter- 
nator, with direct coupled exciter. 

One 700-KW., 3,000 volt, 50 cycle, 3-phase Steam Set, with 
exciter. 

Two 3-throw Hydraulic Pumps, for 2,240 lb. pressure, with 
150-H.P., 415 volt, 50-cycle, 3-phase Motors and control panels. 

One Vertical, 2-stage Air Compressor, by Tilghmans, with 
145-H.P., 440 volt, 3-phase, 50 cycle Motor and control gear. 

Two 3-throw Hydraulic Pumps, with 200-H. p., 440 volt, 25 
cycle, 3-phase Motors and control panels. 

One 200-Kw., 230 volt Vertical H.S. Steam Set. 

One BO-K W., ditto. 

One 360-K W., ditto. 


Also muny other items. 


THE PucNIX ELECTRICAL Co., Lrp., 32-36, Broomielaw, 
Glasgow. 3979 


ELECTRIC MOTORS. 


A.C., 1, 2 and 3-phase, 200 v. and 415 v., 4-H.P. to 45-H.P. 

D.C., 110 v.. 220 v., and 480 v., 4-u.P. to 50-H. p. 

Dynamos, 50/70 v., 110/140 v., 8 amps. to 60 amps. 

Motor Generator Sets, by Dick, Kerr, 75-H.r. Motors ene 
200 v. one 400 v., direct coupled to 1,700 amps., 31 v., 700 
R.P.M. Dynamos. 

Motor Generator Set, by G.E.O., 50-u.r. Motor, 900 v. direct 
coupled to Dynamo, 1.110 amps.. 27 v., 640 R. P. Ii. 

Plating Dynamo, by Rees Roturbo, 8 v., 500 amps., 839 
R. P. M. 

Plating Dynamo, by Canning, 6 v., 750 amps., 0 x. . M. 

M. Ryan, 1%, Middlesex Street, E. 1. Avenue: 7090. 3500 
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FOR SALE.—Continued. 


ELECTRICAL PLANT FOR SALE. 
New and Second-Hand, in Good Condition. 


Ref. No. xw. Volts. Speed. Type. Make, 

8121 50 110 720 Shunt E.C.C. 

R 226 495 220 800 Shunt Peebles. 

S 429 8 (2 of) 230 600 Oomp.intpl. West'house. 
S 208 235 240 800 Shunt Went house. 
S 441 200 480 350 Comp. Electrical Co. 
8 34 150 500 380 Shunt J. & P. 


ALTERNATORS. 
Ref. No. KW. Phases. Volta. Speed. Make. Cycles. 
8115 750 ] 2000 277 G.E.C. 60 
S 423 200 8 2400 300 Westinghouse 50 
ö D. O. STEAM SETS. 
Ref. No. rw. Volte. Make. 
B 494 15 100 Browett-Jackson. 
S 412 45 100/125 Belliss-B.T.H. 
S 218 12 200/250 Sentinel-Verity. 
S 301 250 220 Willans-Siemens. 
S 628 250 220 Howden-Lancs. Dyn'o. 
8 74 140 250 Belliss- W'house. 
8 504 50 (2 of) 250 Willans-Mather & Platt, 
S 501 150 440/525 Belliss-Parker. 
S 463 500 445/480 Belliss-Siemens. 
8 504 50 460/500 Willans-Mather & Platt. 
8 504 150 (2 of)460/500 Willans-Mather & Platt. 
8 309 180 500 Belliss-Holmes, 
S 236 875 500 Willans-E.0.0. 
8 616 425 560 Willans-Dick Kerr. 
D.C. STEAM TURBINES. 
Ref. No. rW, Volta. Type. Make. 
82 125 480 Shunt Parsons 
8 647 1000 (3 of) 440 M Vickers. 
A.C. STEAM SETS. 
Ref. No. KW. Phase. Volts. Oyoles. Make. 
8403 300 3 440 30  MoLellan-Lanos. Dyn. 
S 414 70 3 570 25 Sissons-G. E. O. 
8 414 135 3 570 25 Sissons-G. E. C. 
8 414 150 3 570 25 Sissons -G. E. O. 


A. O. STEAM TURBINES. 


Ref. No. KW. Phase. Volts. Cyoles. Make. 
8 430 1500 3 230 23% Parsons. 
S 452 100(2 of) 3 410 50 BTH 


S 80 800 9 2000 50  Parsons-E.C.C. 
8 645 2000 3 6600 50 Willans-Dick, Kerr. 
§ 697 1500 3 3000 50  Brush-Parsons. 


PLANT List (STEAM SETS, MOTOBS, &c.) SENT UPON REQUEST, 


BRITISH CENTRAL ELEOTRICAL CO., LTD., 
6 and 8, Rosebery Avenue, London, H. O. 1. 
Telephone Numbers: Holborn 5848, 5819 and 5850. 4059 


NEW MOTORS. DELIVERY FROM STOCK AT MAKERS’ PRICES. 


SINGLE-PHASE, 60 Psriops, 100/200 Vo ts. 


THREE i-H.P. Century, 1,400 R.P.M., two l-H.P. Century, 
1.460 R.P.M., seven l-W.P. Brook, 1,440 B. p. M., two 1-H. P. 
Brook, 940 R. P. A., seven 1-H. P. Brook, 1,440 R. P. Mu., two 11- 
H.P. Brook, 940 R. P. M., one 2H. p. Brook, 040 R. P. M., one 8-H. P. 
Brook, 1, R. P. M., one 8-H. P. Brook, 940 R. P. M., two 4-E. p. 
Brook, 1,440 R. P. M. 

THRRE-PHASE, 50 Pariops, 400 / 440 Vorrs. 

Two 1-Z. P. Parkinson, 1,440 R. P. M., three H.P. Parkinson, 
1.440 R. P. M., two 8-H. p. Parkinson, 1,440 R. p. M., four 31-Bl. p. 
Parkinson, 940 R. p. M., one 5-H. P. Parkinson, 1,440 B. Pp. M., one 
5-H. P. Parkinson, 940 R. P. MM., four 7-H. Pp. Parkinson, 1,440 
R. P. M., two 7-H. P. Parkinson, 040 R. P. M., one 10-H. p. Parkin- 
son, 1,500 R. P. M., two 10-H.P. Parkinson, 750 R. P. M., one 12. 
H.P. Parkinson, 1,440 R. P. M., four 12H. . Parkinson, 940 RB. p. M., 
one 14-H.P. Parkinson. 720 R. P. M., one 14-H.P. Parkinson, S. R., 
710 R. Pp. M., one -H. Pp. E. O. C., S. R., 950 R. P. M., one 6-H. P. 
Brook, 1,400 R. Pp. M. | 


Direct Corrent, 600 Vorrs. 

One 6-H. T. H. O. O., 1.000 R.P.M., three 71 m.P., Siemens 
1.320 R. P. M., one 8-H. P. Crompton, 870 R.r.M., one 15-H.?. 
E. OC. C., 1,060 R. P. M. 

SECOND-HAND MOTORS IN STOCK. 
SINGLE-PHASE, 50 Periops, 100/200 Vo tts. 
One 1-H. P., 940 R.P.M., one 3-H.P., 1,420 R. P. M. 
THREE-PHASR, 50 PERIODS, 440 VoLTS. 

One 10-B. p., 1,440 R. p. M. 

Diner CURRENT, 100/110 Vo ts. 

One TB. ., 1.550 R.P.M., one 4-H. p., 550 R. P. ki. 

Diner CURRENT, 500 VOLTs. 
One 9-H.P., 1,200 R. p. M. 


MipLAND DrNAMO Co., LTD., 64, Belgrave Gate, Leicester. 
1194 
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FOR SALE.—Continued, 


MYLAN & SMITH (Engineors), Ltd. 
. SHEFFIELD. 


ELEOTRIC MOTORS. Only best makes. Many new, all 
thoroughly overhauled and tested before despatch. 


Two-rnasE, 60 Periops, 200 Vorrs. 


One 1-n.P., 1,400 R.P.M., squirrel cage. 

One 2-H.P., 690 R. P. M., slip-ring, totally enclosed, crane rated. 
One 5-H. p., 960 R P.M., squirrel cage. 

Two 10-H.P., 1,440 R. P. II., squirrel cage. 

One II-H. p., 960 R. P. li., slip-ring. 

One 20-H.P., 960 R.P.M., slip-ring. 

One 50-H.P., 960 R. p. M., slip-ring. 

Two 50-H.P., 940 R. P. M., slip-ring. 


THREE-PHASE, 95 PERIODS, 400/440 Vorrs. 


Twelve 73-H.P., 1,440 R. P. M., squirrel cage, each with pulley 
and auto release drum starter. - 


THREE-PHASE, 50 Periops, 400/440 VoLTS. 


Four 5-H.P., 1,400 R.r.M., squirrel cage. 

Sixteen 24 to 6U-H.r., 1,400, 960, or 720 R. P. ., squirrel cage 
Motors. 

Twelve 5 to 50-u.P., 1,400, 960. 720, or 480 n.r.M., slip-ring 
Motors. 


Diner Current, 220/240 Vorrs. 


One 3-H.P., 740 R.P.M., enclosed ventilated, compound with 
rails, pulley and control panel. 

One 5-H.P., 500 R.P.M., enclosed ventilated, shunt, control 
panel, with contact or breaker. 

One 5-H. P., 700 R. P. u., totally enclosed compound, with drum 
controller and main switch. 

Also various protected and enclosed Motors from 4-n.P., to 
90-H.P., all 220 volts, various speeds. 


Direct Current, 440 AND 500 Vors. 


Twenty-six 9-H.P. to 35-H.P., protected and enclosed, shunt 
wound, various specds. 

One 200-H. P., 500 R.P.M., compound wound Motor, open pro- 
tected type, with three bearings and slide rails. 


CRANE RATED MOTORS, ALL SERIES WOUND INTERPOLE, TOTALLY 
ENCLOSED. 


One 15-H.»., 540 R. P. M., 220 volts. 

Six 30-H. p., 640 n.P.M., 220 volts. 

Three 50-H. b., 630 R.P.M., 220 volts. 

Four 3-H. P., 510 R. b. u., 440 volts. 

Direct CURRENT GENERATORS OR Motors. 

One 235-Kw. (300-H. p.), 300 R. P. M., 280/240 volts, shunt 
wound. engine type Generator or Motor, with outboard bear- 
ing. shaft and half coupling. 

One 300-KW. (450-H. P.). 300 R. P. I., 440 volt, compound 
wound, engine type Generator or Motor, with outboard bear- 
ing, shaft and half coupling. 

MYLAN & SMITH (ENGINEERS), Lro., 10, East Parade, Shef- 
field. Also at 10, Park Row, Nottingham. 

"Phone: 760 Central, Sheffield. 

"Grams: *'' Topical," Sheffield. 3419 


FOR SALE. 


D.C. MOTORS. Equal to new. Just purchased while running. 
All bargains. 


440 VoLts. VARYING SPEEDS. 
70-H. P. Aston. 


40-H. P. Siemens. 


Three 15-B. p. Phoenix. 
133-H.P. Siemens. 


80-H. P. Crompton. ll-H.P. A. S. E. A. 


90-B.P. Phoenix. 10-H. P. Siemens. 
20-H. P. Crompton. Three 5-H. p. Veritys. 
20-H. P. Phoonix. 5-H. P. Vickers. 


161-H. p. Vickers. 5-H. P. B. T. H. 


CHARLES PURDEN, LTD., Lancaster Street, Birmingham. 


FOR SALE. 


MOTOR GENERATOR, consisting of two 50-H.P. slip ring 
Motors, by A. E. G., 2,150 volts, 50 periods, 3-phase, 575 R.P.M., 
direct coupled to D.C., 6-pole Crompton Generator, 500/550 
volts, 136 amps. 

Motor Generator consisting of 100-H.P. Mor'-y, 9-phase, elip 
ring Motor, 2.000 volts. 50 periods, 975 B. .., direct coupled 
to D.C., 6-pole Morley Generator, 600/550 volts, 140 amps. 

All machines are self contained, and will be sold as separate 
Motors and Generators if required. 


Won ENGINEERING Oo., Swansea. 8449 


R, 
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FOR SALE.—Continuea. 
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SPECIAL OFFER AT REDUCED PRICES. 
NEW D,C. MOTORS. 


All shunt wound, except Oromptons, which are all shunt interpole, 
and Siemens 20 H.P.and upwards are shunt interpole, and Higgs 


are shunt interpole. 
Prices include slide rails and pulleys in every case. 

Make. No. in stock. H.P. Volts. Speed. Price. 
G.E.C. .. dsa 15 1 200/240 1000 £26 
Do. ; „ 25 2 Do. 1050 £33 
Do. 4 3 Do. 1250 £52 
Do. sve è 3 14 Do. 1350 £28 
Do. fve " 1 1 400/480 1000 £33 
Do. ‘ 2 2 Do. 1250 £35 
Do. : 1 74 440/480 1400 £80 
Siemens : 3 1 220 1070 £66 
Do. — 2 4 440 1070 £70 
Do. eee 3 5 220 1400 £70 
Do. «an ° 4 5 440 1400 £70 
Do. ése e 2 4 220 770 £82 
Do. eee 6 5 220 1000 £72 
Do. TT š 5 5 440 1000 £81 
Do. tos 3 73 480 1290 £80 
Do. id 3 73 220 1320 £86 
Do. até 1 10 500 870 £120 
Do. see . 4 10 440/480 1165 £100 
Do. eee 6 10 440 870 £125 
Do. sae see 3 133 220 1150 £127 
Do. ese sve 2 134 440 1150 3120 
Do. ee adi 3 15 220 900 #8154 
Do. eee T 2 15 440 900 3154 
Do. eos . 2 20 220 820 £181 
Do. ove z 2 20 440 820 3175 
Do. eee à 1 25 220 810 3210 
Do. eee i 1 25 440 810 £200 
Do. sm es 1 30 220 750 #240 
Do. y ó 1 30 440 750 2240 
Do. T i 2 40 440 740 £281 
Do. ; 1 54 440 710 3332 
Do. are 1 50 440 510 4382 
veritas 5 3 200/50 1200 446 
Do. ise — 1 30 440 850 2200 
Met.-Vickers 1 10 480 1000 4105 
Do. ^ 2 71 460/480 910 £93 
Do. see ace 4 74 480 1250 £80 
Do. ses id 1 161 440 1130 2150 
B. T. H. Co., Ltd. ... 1 1 100/110 1800 £26 
Do. eee 55 2 5 200/250 1200 265 
Do. ise M 3 10 480 1100. £102 
Do. ee T. 1 124 480 1010 £112 
Do. . oe 2 10 500 1140 4100 
Do. T 2 15 500 1035 £132 
Do. T" 2 20 500 925 £162 
Cromptons... 10 1 220 1600 £20 
Do. ove ées l 15 480 1000 £125 
Do. 8 bas 2 5 220 1150 £60 
Do. eee os 2 124 480 1250 4100 
Do. - 3 10 480 1000 £100 
Newtons 1 6 440 1200 464 
Do. eee - 2 7% 480 1150 £68 
Do is 2 12 480 1100 £90 


Swedish Electric... 2 4 440 1180 250 


NorE.—Practically all of the above motors at 220 volts are 
suitable for use on 200/250 volta, and at 440 volts are suitable for 
use on 400/480 volts. 


BERNARD MEGGITT, Engineer, Mansfield. Tel, 224. 2809 


ne 


OLDFIELD ENGINEERING CO., LTD. 
Hampson Street, Salford. 


Telegrams: ''Stalwart, Manchester." 


D.C. 
ONE Peebles Generator, 50-kw., 460 volts, 650 R. P. u., com- 
pound, interpole. 

One Orompton Dynamo, 29-kw., 230 volts, 900 R.P.M., shunt, 
interpole. M 

One Mersey Motor, 25-B. H. P., 460 volts, 890 R. P. M., shunt, 
semi-enclosed, interpole, pulley, rails, starter, switch, &c. 

One E.C.O. Motor, 8-B.H.P.. 400 volts, 1,000 R. P. M., shunt, 
semi-enclosed, interpole, starter. 

One Verity Motor, 3-B. H. p., 220 volts, 1,900 R. P. M., shunt, 
totally enclosed, starter, switch, and fuse. 

Three new Siemens Motors. -B. H. P., 100 volts, 1,410 R. P. M., 
shunt, protected type, pulleys, rails, switches. 

A.C. 

One British Schukert Generator, 144 amps., 1,100 volts, 
1,000 R. P. M., 50 cycles, gingle-phase. 

One Sandycroft Cascade Motor, 12-B.H.P., 220 volte, 3-phase, 
50 cycles, 480 R. P. M., new, with liquid starter. 

Two Ingleby Motors, 3-B. M. P., 400 volts, 3-phase, 50 cycles, 
720 R. P. M., i cage, pipe ventilated, pulleys, rails, T.P. 

itches 

0 


swi 1 
Inquiries and in invited. All tested (in customer's 
prese, if aa aa despatched in first-class — 
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FOR SALE.—Continued. 


ELECTRICAL PLANT FOR SALE. 


Government Surplus. 


DIRECT CURRENT Morors, 220/250 VOLTS, 


One 5 H.P 550 R.P.M. Shunt 255 
Two 71 „ 770/400 „ 5 110 
Two 10 „ 325/975 „ $ 128 
One 10 , 900 „ Š 90 
One 10 ~ 600 5 i 96 
One 12 „ 1000 „ 5 94 
One 12 „ 750 „ $ 138 
Two 15 ,, 600 „„ B 194 
Four 15 ,, 300/900 7 " 160 
One 15- 5 880 5 P 128 
One 16 „ 400/1200 á $ 160 
One 17 „ 500/500 á ý 150 
One 20 „ 1170 e " 125 
One 20 , 900 „ 130 
Four 20 „ 325/975 „ / 210 
Two 30 , 600 „ : 180 
Two 30 „ 300/900 * á 240 
Two 30 , 250/759 % z - 955 
Two 35 , 380 „ 8 180 
Two 40 „ 450 „. : 260 
Two 50 „ 450 „ s 315 
Three 75 „ 400 „ Compound 445 
One 80 „ 600 * Shunt 390 
Two 200 ,, 485 i Compound 620 


Most of above have Brookhirst Pillars. 


DIRECT CURRENT Morors, 400/500 VorTs. 


One 5 H.P 600 R.P.M. Series £78 
One ID. 600 „ " 130 
Three 10 ,, 800 „ " . 95 
One 10 5 750 „ * 128 
Four 12 „ 800/900 „ i 136 
One 12} „ 500/1000 „ M 138 
One 15 „ 350/1050 „ Compound 160 
Three 20 ,, 900 „, " 124 
Six B- 600 „ Shunt 180 
Six 40 „ 550 „ á 245 
One 50 650 „ ^ 260 
Six 55 „ 500 „ E 291 
One 150 ,, 870 „ s 650 
THREE-PHASE Motors, 350/550 VoLts, 50 CYCLES. 
Four 5 H.P., 710 R. P. M. Squirrel £60 
One 10 5 910 „ Slip-ring 108 
Two 20 „ 710 „ ” 170 
Four 28 , SiG» ~« x 165 
One 30 , 720 „ á 190 
One 30 „ 980 „ » 170 
One 30 „ 1440 „ d 155 
Two 40 „ 720- a Squirrel 215 
Two BO -i 960  ,, Slip-ring 290 
Six 78 „ 480 „ 2 415 
Four 80 „ 575 „ = 360 
One 145 ,, 290 „ * 940 
Two 150 ,, 485. „ » 850 
One 220 ,, 364 „ » 1080 


THREE-PHASE Morors, 400/440 VoLTs, 25 CYCLES. 


Fourteen 25 H.P. 710 R. P. M. Slip-ring £210 
Two 50 „ 485 „ Squirrel 220 
Ten 60 „ 485 „ Slip-ring 360 
Two 75 „ 485 „ Squirrel 240 
One 80 „ 485 „ Slip-ring 395 
One 160 „ 720 „ * 590 
Two 200 „ 485 „ a 730 
One 2230 „ 310 „ " 1050 


All machines complete with control gear. 
THE PH(ONIX ELECTRICAL CO, LTD., 
32/36, Broomielaw, Glasgow. 3976 
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FOR SALE OR HIRE. 


Naw AND SECOND-HAND D.C. Motors. 


1-H. ., §-H.P., $-H.P., 14-H.P., 100/110 volt, speeds 1.000 / 1, 700. 


I. H. P., 3-H. p., 5-H. P., 7-H. P., 10-H. P., 200/240 volt, speeds 
700 /1. 400. 


3-H. P., 5-H. P., 7-H. P., 10-H. P., -H. P., 25-H. P., 400 / 440 volt, 
speeds 700 /1, 400. l 


The above are mostly by Siemens and Crompton. 


A. O. MOTORS. | 
II- H. r., 10-H.P., 15-K. T., 25-H.P., 3-phase, 415 velts, 50 period, 


960 n.P.M., slip ring, with automatic starters. Brooks make. 
3-H. P., volt, single-phase, 50 cycles, slip ring, 1,400 
R. P. ., Crypto make. , 
3i-xw., 220 volt. Siemens, 920 B. p. u., with regulator, p.c. 


Sroorwsi & Onus, Lrb., 18, Pento Pisce, King’s Cross, 
: 9650 Nat. ib , 8. 


26 l 


THE ELECTRICAL REVIEW SUPPLEMENT. 


[December 81, 1990, 


FOR SALE.—Continued. 


HUDSON'S ELECTRICAL ENGINEERING CO., LTD. 
7 and 8, Prudential Buildings, Park Row, Leeds. 


"Phone: Telegrams : 
2792 Alternate and Boag ” Leeds. 


, SINGLE PRASE, SQUIRREL Oaae Motors IN STOCK. 
Susane H.P. Volts iu Periods 


25 400 50 
1 51 400 960 50 Slip-ring 
1 3 200 960 50 
2 1 200 960 50 
1 2 230 960 50 
1 2 110  . 900 50 
1 3 100 960 50 
1 14 10⁵ 1300 90 
1 1 106 1300 90 
1 6 220 1400 50 Slip-ring 
1 5 200 1400 60 
1 2 200 1400 50 
1 20 400 1400 50 
1 12 400 1400 50 
1 5 110 1400 50 
1 1 100 1400 50 


Complete Pulley Rails and Starters. 
THREB PHASE, SQUIRREL Caas MOTORS IN STOCK. 


Quantity H.P. Volts Speed Periods 

3 là 440 1440 50 

1 24 440 1440 50 

4 23 440 1440 50 

4 24 440 960 50 

1 3 440 960 80 

1 li 440 960 50 

1 4 440 960 50 

1 . 4 440 960 50 

6 1 400 900 40 

1 1 40 . 900 60 Slip-ring 
1 12 400 1400 60 

1 áb 400 1400 80 

9 23 846 1440 50 

1 4i 846 1440 50 

1 6 346 1440 50 

1 8 846 900 50 

1 8 346 900 50 

1 3 500 960 50 

1 10 220 980 50 

1 61 220 1400 50 

1 14 415 1400 50 
1 74 220/380 1400 60 Slip-ring 
1 7% 440 760 40 


Complete Pulley Rails and Starters. 
Two Pxass, Squires. Caen Motors IN Stoox. 


antity m.P. Volts Speed Periods | 
xk 1 * 80 200 960 50 Slip-ring 
1 5 200 960 50 
2 10 200 1400 50 
1 11 200 1400 50 
2 7} 200 1400 50 
4 4j 200 1400 50 
8 8 200 1400 50 
2 8 400 1400 go 
1 2 200 1200 60 


All complete Pulley Bails and Starter. 


p.c. Motors IN STOCK. 


tity H.P. Volts Speed 
„ 16.5 Kw. 100/110 2000 
5 280 


Remarks 
Compound Interpoles 
1200 Shunt Interpoles 


3 

i 15 460/500 750 Compound Interpoles 
1 15 500 890 Shunt Interpoles 

3 40 460/500 1000 Shunt Interpoles 

1 1.1 xw. 110 1400 Shunt Interpoles 

1 25 290) 700 Compound Interpoles 
1 à 220) 700 Sbunt Wound 

4 5 480 1950 Shunt Interpoles 

10 2 200/2940 1350 Six-pole Shunt 


20/240 1350 Six-pole Shunt 
5 1 200/940 750 Six-pole Shunt 


10 2 900/940 750 Six-pole Shunt 
10 34 200/240 1080 Six-pole Shunt 
10 4} 900/940 1380 Six-pole Shunt 


Complete Pulley Rails and Starters. 


Nuw. 
We can give 14 days’ delivery in dozen lots of the following 
special line of new Motors, all shunt wound, 6-pole, enclosed 
ventilated, mounted on ball bearings. 
Stock windings for 100/130 volts :— 
]-H.P., at 675 revs. 24-H.P., at 675 revs. 
13-H.P., at 1,020 revs. 3-H.P., at 920 revs. 
21-H. P., at 1,500 revs. 41-H. P., at 1,380 revs. 
Stock windings for 200/240 volts :— 
1-H. ., at 750 revs. 24-H.P., at 750 revs. 
II- RH. P., at 1.020 revs. 34-8.P., at 1,080 revs. 
2-H. P., at 1,350 revs. ` 47H. ., at 1,880 revs. 
E co ö at tap of newt column.) 


FOR SALE.—Continued. 


( Continued from previous Column.) 


Tenders wanted for the following steam generating sets, 
which will be loaded free on rail to buyer :— 


One 200-xw. Brush Engineering Co., 500 volte, 190 Ib., steam 
250 revs., 6-pole, compound wound Generator. , 
One 60-xw. Generating Set, Reavell Newton patent, com- 
pound engine, 120 lb. steam, Generator 60 xw., 500 volta. 
The above new Motors are what we have continually in 
Progress of manufacture, and same are sold as fast as com. 
pleted. 
_ An assortment of second-hand Dynamos and Motors always 


in stock. 
Upwards of £30,000 worth always in hand. 
ENGINE. 
600-1..p. Willans patent triple expansion Engine, totally 


enclosed type, 160/200 lb. steam, equal to new. Would make 
ideal engine for il or works drive. £360. 
ALL GUARANTBED ONE YEAR. 9690 


MACHINERY FOR SALE. 


TURBO GENERATORS, A. O. 

ONE 2,000-K W. Westinghouse, 3,300 volt, 50-period, 8-phase, 
new 1915, with surface condensing plant complete. 

One 1,000-Kw. Willans-Parsons E.O.C., 6,600 or 3,300-volt, 
50-period, 3-phase, with surface condensing plant complete. 

Two 1,000-k&w. Westinghouse, 3,300 volt, 50-period, 8-phase, 
with surface condenser complete. | 

Two 750-K w. 525 volt, 50-period, 3-phase, makers A. E. G. 
Co., with two surface condensers. 

Two 100-kw., 440 volts, 50 period, 3-phase, B.T.H. 

Switchboard (brand new) for 460/550 volts, 50 period, 3- 
phase, by B.T.H. Co., 33 ft. long, all complete with latest 
type instruments; cost £1,800; all packed in 21 cases ready 
for despatch. Price £950 f.o.r. 


GENERATING SETS, D.C. 


One 300-kw. Paxman E.C.C., 460/580 volts. 

One 300-kw. Belliss Dick-Kerr, 440/500 volts. 

One 250-kw. Belliss-Silvertown, 440/500 volts. 

One 150-kw. Belliss Fowler, 440/550 volts. . 

Four 150-kw. Belliss Houston, 220 volt, with surface con- 
denser. 

One 500-kw., 220 volt, low-pressure Turbine for running on 
exhaust from the above four 150-kw. sets, complete with the 
Blanc multiple jet condenser, also switchboard, piping, con- 
nections and spares. Will sell as & complete plant or 
separately. 

Two 1-Kw., 110-volt Robey-Electromotors, Ltd. 


Morons, 440 VOLT D.C. AND A.C. 


One 300-kw., compound wound, Westinghouse Motor or 
Generator, fitted with three bearings and 50 in. diam. rope 
pulley, speed 360 revs. 

One 80-H. p., 440 volt, 50 period, 3-phase, enclosed ventilated, 
squirrel cage, by Crompton, 710 revs., complete with slide 
rails, pulley, oil-immersed auto starter. f 

One 50-Ħ.P., D.c. Dick Kerr, 750 revs., with roller bearings. 

One 40-H.P. Laurence-Scott, three-bearing Shunt Machines, 
with Igranic Pillar starter, 390 revs. 

Six 40-Hf. p. J. P. Hall, equal to new, 550 revs. 

One 95-H.P., by B.T.H., brand new, totally enclosed, 50 
period, 3-phase, 585 revs. 

Five 129-p.H.P. Ventilated shunt interpole, variable speed 
Motors, by Lancashire Dynamo Co., 300/900 revs., with B type 
oil-immersed Starters, by Brookhirst. 

One 2-H.P., 50 period, 3-phase, by Canning, 1,300 revs. 


Morons, 200/220 Vorr, D.C. 


One 40-H.p. J. P. Hall, 660 revs., with three bearings. 

One 48-Kw. Generator or Motor, 550 revs., by J. P. Hall. 
fitted with three bearings. . 

Two 20-H. P., B.T.H., 780 revs. f 

Two 8-H.P. Mawdsley, 1,600 revs., with starter and slide rails. 

Two 10 and one 12-.p., Clarke Chapman, massive bi-polar, 
totally enclosed machines, suitable for working in a dusty 
atmosphere, speed 750/800 revs., with starter and rails. 

One 3-H.P., by Union Co., 1,300 revs. 

One 1-H.P., by Union Co., 1,400 revs. 

One 1-H. p., McClure & Whitfield, 1,300 revs. 


Morons, 110 Vor, p.c. 


Two 2-H. p., D.C., Verity, totally enclosed, 1,400 revs. 

All the above are ready for immediate despatch, and they 
are all complete with starters, and in most cases slide rails. 

Two A.E.G. Electric Welding Sets, 70 volts, 1,000 amps. 
800 revs., equal to new. 


One Electric Drilling Machine of Westminster Tool & Elec- 


tric Co., 240 volts D.C., with 17 drills, 15/64 in. to $ in. diam. 
Three New Aron Clock Meters, 600 amps., 500 volts. 


FRANK GILMAN, 9, Westfield Road, Birmingham. 
Telephone: 1061 Edgbaston. Telegrams: Rotherwoed, 


In. 


December 81, 1920. ] 


FOR SALE.— Continued. 


NEW MOTORS AND GEARS, &o., IN STOCK. 


A.C. Motors. 

1, 2, 3, 4, 5, 7, 10, 12, and 15-H. P., squirrel cage. 

12, 15, 18, 20. 25, 30, 40, 50, 60 .80. and 130-H.». slip ring. 

l'wo and three-phase, 220, 440, and 500 v., 25, 40, and 50 
cycles. 

D.C. MOTORS. 

.5, 1, 2. 3, 5, 7, 9, 10, 12, 15, 18, 20. 95. 30. 40. 50. and 60-H. p. 
200 to 550 volts. 

All the above are complete with pulley slide rails, control 
and starting gear, air and oil cooled, with and without 
automatic features. 

106 5 to 15-H.rP. Star Delta, plain and with two overloads 
and one no-volt releases. 

49 p.c. Starters, 2-H.P. to 40-H.P., double automatic. 

165 D.P. Switch and Fuses, H.O. pattern, 10 to 75 amps. 


Four 280 amp. Oil Circuit T.P. Breakers, two overloads, 
and one no-volt release. i 


Six Airbreak ditto, 15-50 amp. 
CABLE. 
CaB-TIRE SHEATHED, ASSOCIATION GRADE, 600 Meca. 
5,000 yards 1/18, 3/22, 3/20, 7/22, 7/20 twin. 
100 yards 37/14, 83 yards 19/16, 62 yards 61/19/26 flexible. 
30 yards 37/12, 128 yards 19/17. 
V. I. R. CABLES, ASSOCIATION AND NON-ASSOCIATION, 600 MEGH. 


17,000 yards 1/18, 3/22, 3/20, 7/22, 7/18, 7/20, 7/16, 19/16, 
and 19/14. 


1,000 yards 37/16, 37/14, 37/12. 

All the above materials are in stock for immediate delivery. 

The reason of our advert.: We wish to solicit your kind 
attention. You may require what we wish to send you. 
Wire, telephone, or write us please. We shall move quickly. 

Write: THe MecaanicaL & ELECTRICAL ENGINEERING Co., 
Robust Works, Bradford Street, Walsall. 

Telegrams: '' Robust, Walsall." "Telephone: 5129 Walsall. 


— 395 


FOR SALE. 

Direct CURRENT ELECTRIC MOTORS. 
No H.P. Volta R.P.M. Maker 
3 12 210 1,400 B.T.H. 
1 10 100 825 Mawdsleys. 
1 b 200 2,420 B.T.H. 
1 44 110 1,430 City Electrical 
1 21 220 550 Crompton. 
1 2 220 1,180 Crompton. 
1 9 220 1,400 Mawdsleys. 


One new 33-kw. Generator, by City Electrical Co., 110 volts, 
D.C., 92 amps., 1,430 R. P. M., with Switchboard. 


One 2-kw. Petrol-driven Generator, set by Keighley Gas and 
Oil Engine Co., 105 volts, 20 amps., 750 R.P.M. 
One 55-B.H.P. Crossley Gas Engine, No. 78,102, with Suction 
Plant for burning wood refuse. Can be seen running. 


STANLEY ENGINEERING Co., Bath. 3872 


FOR SALE. 


- 


Generating Sets which can be arranged to run on 
petro!, paraffin or gas. 


No. in Stock. Make. Output. 
1 F. W. 50 volts, 10 amps. 
6 Austin 110 , 2 5 
2 E 10 „ 4l „ 
1 » 80 „ 100 „ 
1 Parsons 110/120 „ 67 „ 
1 F. W. 100 „ 100 „ 
1 Barlaw 100 „ 100 „ 
1 John- Vickers 60 . 50 „, 
1 450-gallon Oil Fuel Tank, $ plate, rivetted complete 


with manhole, cock, &c. 
Seta up to 50 Kw. in stock 
Write for further particulars, to — 


FYFE, WILSON & CO., 31, Budge Row, E.C. 4, 1063 


FOR SALE. 


MOTOR GENERATOR, E. C. C., Motor 500 volts, output 250 
amps., 10 volts, enclosed switchgear. 

Dynamo, Siemens, 5-Kw., 1,450 R. p. M., 110 volts. 
Motors (2), Crompton, 410 volts, 1,150 R.p.M., with pulley, 
&c. 
Motor, Phoenix, 20 H. p., 220 volts, 1,170 R. p. M., with switch- 
gear. i 

Motor, Mawdsley, 18 N.P., 220 volts, 920 R.P.M., new condi- 
tion. 

Motor, Mawdsley, 21 H. p., 800 R. p. M., 440 volts, new con- 
dition. 

Fyre, Witson & Co., 31, Budge Row, E.C. 4. 2005 
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FOR SALE. —Continued. 
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STARTLING OFFER. 


NEW ELECTRIO LAMPS, ETC. 
Osram or Mazda makes, ordinary Bayonet 


Cap, metal Filament. 50% 

53,000 Lamps 110 Volts 20 Watts. off List. 

7,000 ” 120 ” 20 » 

Osram make with Edison Screw Cap Metal ) 

Filament. 

9,843 Lamps 220 Volts 20 Watts. 

404 „ 220 „ 60 „ 60% 
380 „ 220 „ 100 „ 

5.833 „ 110 „ 20 T off List. 

5,650 „ 110 „ 40 „ 

1,900 „ 125 „ 40 „ 

250 „ 110 „ 60 „ Jj 

Mazda make, Gas Filled, Half. Watt Type. 

4,000 Lamps 110 Volts 100 Watts. 424% 
100 , 125 „ 200 „ off List. 
35 „ 120 „ 500 „ 

Dutch make, ordinary Bayonet Cap, Metal Filament. 

1,000 Lamps 115 Volta 25 C.P. le. each. 


Special quotations for large quantities or export; over 30,000 
sold last week. 
Also 200 miles of 3/22 Rubber Insulated, Doubly Taped. 


68) Megohm Cable, Henley’s and Callender's make, at £13 
per mile. 


On drums 880 yds. Black, or 440 yds. each Red and Black. 
5,000 best quality Key Switch Holders, C.G., at 268. doz, 
5,000 English Porcelain 2 pin, 5 amp. Wall Plugs, at 20s. doz. 


150,000 pairs à, 3/16, 4 Double Grove English Porcelain 
Cleats, 78. gross pair. 


2.000 Ornamental Pines, 28. 9d. each, cost double. 


All the above are guaranteed new as from the makers, and 
ready for immediate delivery, f.o.r. or London limits. 


Epwarpes BROS., Head Depot 90, Blackfriars Road, London, 
S.E. 1. 


Several Branches. Established 1890. 
Phone: Hop 2115. 496 


FOR SALE. 


FOR SALE, 50-H. p., 440 volt, 8-phase, 40 cycle Bruce Peebles 
Motors, 760 revs., with Ellison Starters. 

Plating Dynamo, 6 volts, 340 amps., by Scott & Mountain. 

3-Kw. Crompton Converter, 460/60 volta. 

16 and 22-u.P., 220 volt, p.c. Motors, with Brook Hirst 
Starting Panels. 

100/120 volt, 110 amps., shunt wound bi-polar Dynamo, 
with ring oiled bearings. 


DRuMMoND & Co., Middlesbrough. 321 


FOR SALE. 


GAEDE Pumps, 
SEVEN for disposal, also one or two with a few parts missing. 
Would sell singly or an offer for the lot would be considered. 
GERYEK Pumps. 


(Fleuss’s Patents). Five for disposal, suitable for backing 
Gaede Pumps advertised above. In very good condition. 
Diameter of cylinder 2 in., stroke 4 in. 


Apply for Particulars to 3868, ELECTRICAL Review, 4, Lud- 
gate Hill, London, E.C. 4. 


BELLISS SETS FOR SALE. 


ONE only, 140-Kw. Belliss-Westinghouse, compound wound, 
950 volts, 400 revs., 130 lb. working pressure. Control panel 
available. In very good order. 

One only, 50-kw. Belliss-Morcom, shunt wound, 110/125 
volts, 575 revs. Engine compound condensing. 


Above sets sold separately if required. Close prices for 
prompt sale. 


4061, EvectRIcCa. REVIEW, 4, Ludgate Hill, London, E.C. 4. 


ee d 


BRAND NEW ELECTRIC TANGYE PUMPS. 


THREE only Sets Electric Tangye Pumps, capacity each 
20.000 gallons of water per 


hour against a total " head " of 
120 ft., complete with 95-H.P., 500 volt, D.C. Motors, and full 
controling gear. Location London. Immediately available. 
Sold singly, or special price for the three. 
British CENTRAL ELECTRICAL Co., LTD., 6 and 8, Rosebery 
Avenue, E.C. 1. 


Telephone Numbers: Hofborn 5848, 5849, and 5850. 4060 


FOR SALE.—Continued. 


FOR SALE. 


DIESEL ENGINES, six cylinder, two and four stroke, 850, 
1,000, 1,900 H. P., excellent condition Dynamos for above 250 
or 500 volts D.c. Immediate delivery and low price. 


Also two 500-kw. Parsons Turbine Sets, 250 or 500 volts, 
D.C., with Condenser and spare armature. 


Electrically-driven Air Compressors, 250 volts, D.C., pres- 
sures 1,500 to 3,000 Ib. per sq. in. 


JENNINGS, West Walls, Newcastle-on-Tyne. 3547 


CRANE OR HOIST MOTORS. 


TWO SB. H. p. Hall's totally enclosed Motors, 440 volts, D.C., 
940 R.P.M., series wound, with controllers and resistances. 
New condition. 
Bury ELECTnICAL PLANT Co., Lrp., Phoenix Street, Bury. 
*Phone: 676. Grams: Electric, Bury. 3902 


‘GENERATING SETS. 


DIRECT coupled Steam Generating Sets. 
One 24-H.P., 105 volts, D.C., 535 R.P.M. 
Two 32-H.P., 205 volts, D.C., 500 R. P. M. 


Full particulars from WESTERN ENGINEERING Co., Sani 


FOR SALE. 
PETROL Generating Set, comprising 40-B. . p. Petrol Engine 


1.000 R. P.., coupled to 80-KW., 500 volt, compound woun 
Dynamo; or would dispose of Engine and Dynamo separately. 


8574, ELECTRICAL Review, 4, Ludgate Hill, London, E. O. 4. 


ELECTRIC DYNAMOS AND MOTORS. 


MACHINES always available for Sale or Hire. 
ARMATURES and FIELD COILS 
rewound or repaired without delay. 

MACDONALD, SYER & CO., LTD., 

295, Gray’s Inn Road, W.O.1. 8488 


CUNNINGHAN'S REGISTER 


of Motors, &c., for sale and wanted. 
Buy right and sell right. 
Tell us your wants as buyer or seller. 
Absolutely square both ways. 
*Phones: 5173/4 Padd. 171, Edgware Road, W. 2. 


FOR SALE. 
90-kw. Holmes Generator. 230 volt, 130 amps., 860 R. P. M., 
shunt wound, pulley, slide rails, shunt regulator. £225, new 
condition, guaranteed perfect. 
Six 33-xw. new B. T. H. Dynamos, 110 volts, 1,480 R.P.M., 
31.8 amps., compound wound, pulley and shunt regulator. 
£47 10s. each. 


Phone: 
5778 Holborn. 


Smita Brotsers, Aylestone Park, Leicester. 9543 
CENSET LEE —:— —, ———— —— —.—. — UEM — M RENE DEDERE QE 
FOR SALE. 


TWO 50-8.4.p. Westinghouse, 25 period, 400/440 volt, 3-phase. 
squirrel cage Motors, 485 R. P. M., with pulleys and rails, £140 
each. Perfect condition. 


4018, ErrcTRICAL Review, 4, Ludgate Hill, London, E.C. 4. 


FOR SALE. 


50 period, 440 volt, 3-phase Motors, B.T.H., 10.-H. P., 715 
R. b. M., £55; 6-H. P., O00 K. P. M., 458; 4-H.b., 565 R.P.M., £55; 
3-H. P., 1410 R. P. A., £33; 1-H. p., 700 R. P. M., 420. All with 
starting gear, in excellent condition. 


4019, ErrcrTRICAL Review, 4, Ludgate Hill, London. E. C. 4. 
f A Aa ³·wꝛ• ee d 
FOR SALE. 


24) volt, direct current, shunt wound Motors, by Sunderland 
Forge Co., in excellent condition. 

50-H. P., 450 R. b. M., £195. 25-H.P., 700 R. P. M., 4110. 

15 H. b., 700 R. P. N., £90. 10-1. p., 1.000 R. P. M., 478. 

7-H. P., totally enclosed, 1,000 R. P. xI., £70. 


4017, ELECTRICAL, Review, 4, Ludgate Hill. T.ondon, E. C. 4. 
— S —— — — 


PLANT FOR SALE. 


HOUSE lighting Plant, 2 and 3-K w. outfits, including Engine, 
Dynamo, and Battery Switchboard. Just overhauled. 


GanNET Tucker, 133, West Campbell Street, Glasgow. 4048 
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FOR SALE.— Continued, 


FOR SALE. 


COMPLETE POWER STATION, including Steel Frame 
Building, and comprising :— 
Two SIo-kw... 500 volt, direct current Diesel Sets, by Mirr- 
lees, Bickerton & Day-Crompton, 1918, complete with switch- 
board, electric and petrol motor-driven Compressors, Pumps, 
Overhead Travelling Crane, Spares, &c. 
9661, ELECTRICAL REvIEW, 4, Ludgate Hill, London, E.C. 4. 


MOTORS.—IMMEDIATE DELIVERY. 


FULL range of p.c. Motors from j-H.P. to 30-H.P. All standard 
voltages in stock. For immediate delivery. 
Full guarantees. Attractive prices. 
or & Warp, Lrp., Portugal Street, Kingsway, London, 
Telephone : Holborn 595. 978 


BROOK-HIRST MOTOR STARTERS. 


BROOK-HIRST Moter Starters, enclosed, glazed fronts, com- 
plete with no-volt release, trip switch, hand wheel, &c. Brand 
new. 200 volts, 3 H.P. £5 each. 110 volts, 1 H.P. 44 each. 
Immediate delivery. 

HiBBERT'8 GARAGE, Grange Street, Wilmslow Road, Rus- 
holme, Manchester. 'Phone: Rusholme 779. 877 


12-VOLT BATTERY DYNAMOS. 


920 watt Lucas or Rotax, Ball bearings, R.A.F. Aero Auto- 
Dynainos, with Cut-out, Junction Box, Switch-box, and Dash- 
lamp. £5 10s. per set. Cash with order. 


Dixon & Co., 91, Queen Victoria Street, E.C. 4. 4035 


FOR SALE. 


230 volt Boothroyd D.C., 1-H.p., 750 R.P.M., compound wound 
Motor, with half coupling. Quite new. : 

Two-cylinder Air Compressors, 2 in. by 4 in., with reduction 
gear on bedplate. £15. : 

100 C.I. Pulleys for 3 in. shafting. at half price. 


Dixon & Co., 91, Queen Victoria Street, E.C. |. 4036 


PORGELAIN CLEATS (British Manufacture). 


400 gross pairs 2-way Cleats, Ii in. long, à in. grooves. 
Quantities only supplied. 10s. per gross pairs. (Subject to 
trade discount.) 

Write FRANK KENT & Co., Carlton House, Regent Street, 
S.W 1. 4023 


FOR SALE. 


PART-WORN Army Trench Portable Telephones, in cases, 
complete, ready for use, at 30s. each. 
Several hundred miles of Army Telephone Cable, D.1 and 
D.2, at £7 per mile, or will accept a low price to clear the lot. 
Send cash with orders to J. CHARKHAM, Government Con- 
tractor, Arthur Street, Aldershot. Telephone 60. 4027 


ELECTRIC LAMPS. 


90,000 Drawn Wire Lamps. High volts Is. 9d., Low volts 
IS. 6d. We also invite inquiries for 4-watt Lamps (gasfilled). 


418, ELECTRICAL REVIEW. 4, Ludgate Hill, London, E.C. 4. 


LARGE number of A.C. and D.C. Motors, from 1 to 250 f. P. 
Perfect condition. Cheap for immediate disposal. Every 
enquiry personally attended to. Lsyouts of workshops, factories. 
mills, &c., undertaken. Lifts, cranes, hoists. —Dumbrill, 60, Queen's 
Road, Battersea, S.W. 8. - 3928 


RC Lamp Carbons, odd lots at extremely low prices.—Ascog, 
Ltd., 57, Hope Street, Glasgow. 5154 


RAND new Electric High-lift Turbine Pump, by Boving, duty 
560 ft. head, 160 gals. per min., coupled to 3-phase, 50-period, 
410/500-v. motor. Harry H. Gardam & Co., Ltd., Staines. 3787 


ARBONS, flame arc, for Sale.—Samples from Borough Electrical 
Engineer, St. Peter's Chambers, Stoke-on-Trent. 4025 


EILING Roses, 10s. per dcz:; sample. post free Is. 3d.— Wilson 
Kirton, 93, Trafford Road, Eccles, Lancs. 419 


OTTON-Covered Wires.—Tons per week manufactured by the 
Eastcombe Engineering and Trading Co., 35, Eastcombe 
Avenue, Charlton, S.E. 7. Orders and enquiries invited. 382 
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ROMPTONS 1-H.». New Motors, with pulleys, 220 volts, 
1600 revs., £20.— Bernard Meggitt, Engineer, Mansfield. 
Tel. 224. 8031 


UTOH Gas-filled Lamps (4-watt typ»), 30/100 watts, high 
1 voltage and low voltage. Also ordinary trade enquiries 
invited. — London Factors and Agents, Ltd. 38, Parliament 
Street, S. W. 1. 3582 


YNAMOS, 50 v., 12 a., 1000 R. P. M., shunt wound, by the G. E. C., 
£15 each, nearly new. White, 140, Southwark Street. 284 


Ber Motors and Dynamos for sale or hire, A.C. and D.C. 
; rewinds.—Normand Electrical Co. Greyhound Road, West 
Kensington. Telephone: Hammersmith 2614. Contractors for 
electric power installations. 2830 


LECTRIO Motors, best makes, two 50-H. P., second-hand ; 
50-H. P., new.—To view, apply Dairy Supply Co. Ltd., 
Museum Street, London, W.C.1. 410 


TOPE TEND Water Heater, exceptionally efficient and successful. 
Over 50,000 in daily use all over the world. Distributors 
wanted.— 397, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NAMELLED Iron Shades, best quality, English, all sizes and 
large quantities 35/40, C.C. flex, at low prices. Enquiries 
invited from wholesalers.—Blandford Oo., 22, Gray's Inn Road, 
London, W.C. g 394 


ip Sale, complete Small Power Station of 200 Kw. capacity, 
- 500 volta, D.c., and comprising three National gas engines, 
with direct coupled generators, producer plants, switchboard, &o. ; 
plant seven years old. Reason for sale, taking supply from power 
company.—3677, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Feen Salo, D. C. C. Wires from 11/10 S. W. G.; T. C. C. Wires from 

5/10 S. W. G. Prices and furtner particulars as to quantities 
on application to The Southern Electric Co., Ltd., 138, Southwark 
Street, S. E. J. 401 


OR Sale, four 25. H. P., 350-volt, 50-cvcle, 575-B. P. M., 3· phase, 
slip-ring motors, complete. £115 cach. — The P.ocnix 
Electrical Co., Ltd., 32,36, Broomielaw, Giasgow. 4053 


— — m —3õokJmꝛ— — 


F Sale, Medical Coils (all descriptions), bells, switches, toy. 
motors, miniature lampholders, circular resistances, Send 
ror samplea.—Allen & Parkes, 15, Summer Row, Birmingham. 8501 


— M — M MÀ Ó — -— 


F Sale, Motor-Generator, 20 H.P., 500-volt, D.C. motor coupled 

to 6-volt, 2000-ampere generator, also smaller ditto, 12 H.P., 
500 volts to 6 volts, 1000 amperes.—The Phoenix Electrical Co., 
Ltd., 32/36, Broomielaw, Glasgow. 2346 


— 


OR Sale, nearly new, 800 KW., 460. volt, D.C. Turbo Set, with 
condenser, &c., oomplete.—The Phoenix Electrical Co., Ltd., 
32/36, Broomielaw, Glasgow. 3678 


OR SALE.—New 25-period, 3-phase, 875 B. P. M., Motors, by 
Siemen3—-500-H.P. and 250-H.P., 5000/5500 volta; 150-H.P., 

440 volts; all slip-ring, with brush-lifting and short-circuiting 
device, and complete with starting gear. — 4020, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


PF Sale or Hire, Motors and Dynamos, 440, 220, 110 volts ; 


Eleotrical Machinery of all kinds. — W. W. Martin, 320, 
Witton Road, Birmingham. Phone : East 883. 1470 


OR Sale, slip-ring Motora, 50 period, 3-phase, 440 volts, 
710 R.P.M., E. C. C., with brush-lifting device and starting 
gear; in perfect condition. 6H. P. pipe · ventil ated, £78 ; 11-fl. P., 
totally- enclosed, & 35.— 3897, ELEcTRICAL REVIEW, 4, Ludgate Hill, 
London. 


OR Sale, two nearly new 20-H.P., 200-volt, 50-cycle, 2-phase, 
slip-ring Motors, complete. £130 each. — The Phenix 
Electrical Co., Ltd., 32/36, Broomielaw, Glasgo v. 4052 
EUN. 


oS me ERE ERE 


OR Sale, two 35-B.H.P., 950 R.P.M, 500-volt, compound-wound, 
interpole Motors, by Phoenix Dynamo Co., £130 each. —3686, 
ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


by 18” face, with proteoted-type stator starter, and protected 
rotor switch and resistances, oil immersed, and alide rails and 
holding-down bolta.—9538, ELECTRICAL REVIEW, 4, Ludgate Hill, 


FOR SALE.— Continued. 


OB Sale, 110-Kw., 480-volt, 400 B.P.M., shunt-wound, 3-bearing 
Generator, by Bruce Peebles & Co., with rails, spare armature, 

field coils and bearing brasses.—The Phoenix Electrical Co., Ltd., 
82/36, Broomielaw, Glasgow. 2946 


R Sale, 500-volt. D.C. Motors, 35-H.P. brush shunt, inter- 

pole protected, 630 R.P.M., £150; 5 H.P., Mavor & Coulson, 
totally enclosed shunt, 1000 R. P. M., £40. — 4047, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


OUR 97-H.P., 6-pole, shunt-wound Dynamos, 460/560 volta 
D.O., 180/160 amps., 260 K. M., with bare shaft for belt or 
rig Er oan be coupled direot to engine.— Western Engineer: 


LUE Pots (2 pint), Belling make, 109/110, 200/220 v. (new) 
he a 508. each.—Edwardes Bros., 20, Blackfriars Road, 
E. 1. 430 


ALLEY 1-KwW. Lighting Set. In perfect running order. Only 
been in use two months. Price 2 110.—Bealey, Bailey & Oo., 
Hope Street Lane Works, Cardiff. 8972 


[2885 quantity 1}-in. circ, Galvanised 6/24 Flex. Steel Wire 
Rope, in 300-ft. lengths, 25s. per length.—3390, ELEOTRIOAL 
Review, 4, Ludgate Hill, London. 


ATEST type 1050-kw. Turbo-Generator (low pressure) and 
Condensing Plant, 50 periods, 3-phase, 6000 volts. Asyn- 
ohronous squirrel-cage Rotor, contraflo condenser, by Richardson 
Westgarth, complete with all accessories, including switchgear ; 
eee identical seta available.—Harry H. Gardam & Co., EH 
ines. 2 


ISTER-Bruston Automatic Electric Lighting Plant, 6-KW., 

type H, 600 R. P. u., 110 v., complete with 54 cells and switch- 

board. First-class order. Can be seen running Glouocestershire.— 
3828, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Mone Lorries, Motor Vans, Charabanos, Steam Wagons, Cars, 
Ko. We supply from stock all makes, new and reliable 
secondhand. Terms, cash or monthly payments. Please call and 

or write for full particulars, Worthmore's Motor Co., 34, 
Victoria Street, London, 8.W.1. Northern Branch : Cathedral 
House, Long Millgate, Manchester. ! 2903 


M OTORS, A. C. and D.C., from stock, 1 H.P. to 40 H.P. Good 
prices.—3903, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EW Motors and Btarters. 


Cheapest firm on earth. Try us.— 
Cunningham Limited, 171, Edg ware Road, W. 2. | 


640 


EW. — One motor - driven, two - stage Air Compressor, by 

Tilghmna, cylinders 18" diam., capacity about 600 ft. per 
minute, at 120 lbs. pressure; motor, 145 B.H.P., 50 cycles, 3-phase, 
440 volts, 290 revs., complete with awitchgear.— Harry H. Gardam 
and Co., Ltd., Staines. 3235 


ͤ— p ̃ E EL CI c EDS 


O5 Alley & MacLellan Steam Generating Set, direct-coupled 

Lancashire Dynamo, 200 KW., 500 volta, 6 poles, 470 R.P.M. ; 
steam pressure 180 lbs.—3386, ELEOTRIOAL REVIEW, 4, Ludgate 
Hill, London. 


OX Fielding & Platt Gas Engine, 7} B. H. P., 350 rev8.—3388, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OQ Fielding & Platt horizontal, tandem, 2-orank, Gas Engine, 

180 B.H.P., direct-coupled Crompton, 100 xw., 500 volts, D. C., 
180 R. P. M., 6-pole generator; complete with gas plant, air com- 
pressor, &c.; magneto ignition.—3387, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


(E Suction Producer Plant, by Hopkinson, Huddersfield, com- 
plete, and suitable for 100-H.P. gas e,—Western Engin- 
eering Co., Swansea. 968 


— — 


O8 70-H.P., 585 R.P.M., and two 40-H.P., 481 R.P.M., A.C. Motors, 
three-phase, 25 cycles, 400/440 volts, totally enclosed, slip-ring 
machines.— 3389, ELECTRICAL 


type. Peebles, brand new 
REVIEW, 4, Ludgate Hill, London. 


pes Oil Furnaces save money for garages, plambers, 

fitters, tinsmiths, builders, &c. We offer as bargains balance 
of American Army stock, new and perfect, substantial W. I. frame, 
7-pint brass container, well-made lamp, and 7.in. C.I. melting pot 
at half present day selling price, while stock laste.— Write for 
particulars, Parker, Winder & Achurch, Ltd., Birmingham. 3190 


UANTITY Electric Bulbs for disposal ; carbon filament, open 
te:minals, would clear very cheap.— Write, Lewis, 125, Park 


Lane, Stoke Newington, London. 411 


ar reä 48 —— 


80 


THE ELECTRICAL REVIEW SUPPLEMENT. 


(December 81, 1990, 


FOR SALE.— Continued. 


EVO Electric Fire, 4 bar, 230/250 volte, 2 xw., with 15 feet 
of flexible. Excallent condition, 45s.—Croker, 8, Ashburton 


Road, Southsea. 437 


ALE.—10- n. . P. Motor, D.C., 160 volts, by James Tate, Bradford. 
Slide plate and starter. Guaranteed perfect order, £850. 
Also 14-B.H.P., Series Wound, 1000 revs., 220 volta, ball bearings. 
Good vaiue, £20.— Spaven & Preston, 53, George Street, 
Bradford. | 396 


EVENTEEN 400-volt, D.C., Electric Motors, by best makers, 
from 5 E.. to 40 H.P., complete with starters, slide rails. 
pulleys and oonnectíons. Full detailed list on application. — 
Harry H. Gardam & Co., Ltd., Staines. 3785 


WO Adamson Lancashire Boilers, 26' x 7'6”, insured for 
120 lbs. working pressure, all fittings, feed pumps, heater, 
Ko., if required. Available at onde. Harry H.Gardam & Oo., 


Limited, Staines. 2733 


T* Liddles Electric Warping Capstans, 23 H.P., 500 volta, 
compound wound, with controllers, &. Winding diameter, 
24 in.; tension in rope, about 10 tons. Brand new.—3391, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


WO new Austin Lighting Plants, 110 volta, compound wound, 
4°5-Kw. engine, four cylinder, petrol, with switchboard and 
instruments. Portable plant for temporary or permanent work ; 
as used by the Royal Air Force. Price £275 each. Immediate 
delivery.— Duff, Morgan & Vermont, Ltd., 48, Dover Street, Picca- 
dilly, W. 1. Gerrard 7364. 136 


WO only.—}-H.P., 100-volt, p.c. Motor, 1150 R.P.M. New. 
Immediate delivery, £14 each.—W. H. Beers & Son, Ltd., 
Imperial House, Kingsway, London, W.C.2. 398 


1 2-throw vertical-geared Plunger Pumps, arranged for belt 
drive or direct coupling, plungers 84” diameter x 10” stroke, 
fitted with friction clutch, &c. Necessary oil engines available for 
driving these if required, — Harry H. Gardam & Co., Ltd., 
Staines. 37 86 


WO 30-H.P., 440-volt, D.C. Motors, slow speed; cheap. — Martin, 
320, Witton Road, Birmingham, 


WO 50-xw. Belliss & Morcom Steam Generating Seta, 110 volta, 
ride amps., modern multipolar machines, valuable spares, full 
tails.—Harry H. Gardam & Co., Ltd., Staines. 2730 


RGENTLY.—Two Electrio Capstans for truck haulage ; D.C., 
220 volts ; complete, with control gear.—Jaokson, 8, Tenny- 
son Street, Nottingham, 395 


X -RAY Outfit for sale, cost about £600. Price £150.—The 
Phoenix Electrical €o., Ltd., 32—36, Broomielaw, Glasgow. 
3347 


and 2-H.P. new G.E. Co. Motors, 200/240 volts, shunt wound, 
with slide rails and pulleys, 1-G.P. at 1000 revs., £26 ; 2-H.P. at 
1050 revs., £33. This exceptional offer for a short. period only.— 
Bernard Meggitt, Engineer, ene Tel. 224, 3030 


1 -K W., 120-volt, "— Interpole Generator, 440 revs. ; 
also 6-KW., 220-volt, Compound Generator.—Drummond and 
Co., Middlesbrough. 305 


2 BUNDLES of 50 pieces 8 x 400 mm. yellow flame Excello 
Carboas No. 90, wire cored, For Sale, cheap.— Offers to 
Hubber & Son, South Street, Exeter. 388 


9 25 and 30-H.P., 220-volt, D.c. Motors, almost new, with 
e Brookhurst panels. — Drummond & Co., Middlesbrough. 307 


— — öꝓ—ͥS—P—̃— 


7 KW., 500-volt, and 48-K W., 220-volt, Compound Generators; 
new condition. —Drummond & Co., Middlesbrough. 306 


96 TUBE Green's Economiser, 160 lbs. pressure. £275, In- 


gurance report on request. Western Engineering Co., 
Swansea. 3815 


1 2 5 * V. A., 3-phase, 25 cycle, 220/127-v., 750-B. P. u., new 

Alternator, three bearings, exciter, belt pulley, regu- 
lators ; immediate delivery, Paris.— Write to Alex. Lefebvre, ue 
Arsene Houssaye, Paris (5^). 393 


2 5 0 Belliss & Morcom triple-expansion Generating Set, 

G.E.C., Dynamo, 230 volt, D.C.; condensing plant by 
Stott, if required ; latest type; or would separute.— Harry H. 
Gardam & Co., Ltd., Staines, 2725 


2 5 -KW. Rotary Converter for sale, 3 phase, 50 cycles, to 500 
volta D.C.—The Phoenix Electrical Co., Ltd., 32—36, 
Broomielaw, Glasgow. . 3316 


FOR SALE.— Continued. 


4, 5O Yards of 37/9 stranded aluminium bare cable.— Western 
Engineering Oompany, Swansea. 2561 


500%: Belliss & Moreom triple-expansion Generating Set, 

B.T.H. Generator, 220 volta, D. C., condensing plant by 
Cole, Marchant & Morley, suitable for above, or would separate.— 
Seen, Harry H. Gardam & Co. Ltd., Staines. 2724 


7 KOFE Diesel Plant, composed of four 125-H.P. and one 

250-H.P. Diesel-Petters oil engines, 250 R.P.M., driving 
by belt direot current, 120-volt generators, by E. C. O., with 
all auxiliary apparatus for storing of oil, cooling tanks, spare 
parts, &c., and complete switchboard. Immediate delivery 
France. — Write to Alex. Lefebvre, 9, Rue Arsène Houssaye, 
Paris (8°). 399 


7 5 -KW. Belliss & Moroom triple expansion Generating Set, 

Dick Kerr Alternator (direct coupled), 2,200 volts, 60 
periods, single-phase, latest type; condensing plant available if 
required.—Seen Harry H. Gardam & Co., Ltd.. Staines. 2728 


BUSINESSES FOR SALE AND WANTED. 


Advertisements are inserted under this heading at ls, 94, per line, 


FULLY EQUIPPED LEASEHOLD FACTORY FOR PRODUCING ELECTRICAL 
ACCESSORIES OR BRASS AND ENGINEERING TRADE. 


THE Works are Leasehold in centre of Birmingham, 50 years 
unexpired, and equipped with 30-B.H.P. Crossley Gas Engine. 
Machine Shop consisting of Capstan Lathes, Driling and 
Screw-making machinery. Large Power Press and Hand 
Presses, &c. Polishing and Lacquering Shop, up-to-date Stock 
Rooms, with Grossing Scales, &c. Canteen for Workpeople. 
Good Office accommodation. Post Office Telephones. Electric 
Light throughout. Price for Leasehold, Plant, and Machinery, 
£5,000. Stock at purchaser's option at valuation. 


Box E 7278, c/o Enwoop's Advertising Offices, 30, Fleet 
Street, London, E.C. 4. 4044 


OR Sale, as going concern, business of manufacturers of a 
speciality in connection with Aro Lamps and half-watt 
lampe, goodwill, patents, orders on hand and stock for sale, and 
some machinery if required. The speciality has the highest-class 
reputation.—331, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ARTICLES WANTED. 


Advertisements are inserted under this heading at 18. 9d. per line, 


D.C. GENERATOR. 
WANTED, one Compound Wound p.c, Generator, 240 volts, 
900/'720-K W., direct coupled to high- speed, enclosed type, non- 
condensing Steun Engine, 150 Ib. pressure. 

Alternatively, one Generator only as above, suitable for belt 
drive. e 

Above plant is required for Australia, and price is to include 
packing for shipment and delivery f.o.b. 

State full particulars, giving names of makers of engine 
and dynamo, where plant may be inspected, and when ‘avail- 
able, to J. Davis, M.Inst.C.C., Consulting Engineer, 64, Vic- 
toria Street Westminster, S.W. 1. 4034 


MOTOR-GENERATOR SET WANTED. 


WANTED, one Motor Generator Set, direct coupled, and 
mounted on single bedplate. , 


A.C. side: About 46 H.P., single phase, 220 volta, 50 periods, 
slip ring type, with brush short-circuiting and lifting gear. 
Complete with starter. 

D.C. side: 260 amps., 90/115 volts, shunt wound, and with 
regulator. 


4058, Evectrican Review, 4, Ludgate Hill, London, E.C. 4, 


SINGLE-PHASE MOTORS. 
All sizes between 4 H.P. and 15 N. p. 

Sizes below 3 H.P. must be suitable for use on 240 v. circuits, 
and sizes 3 H.P. and upwards for use on 480 v. Periodicity 50. 
Oilers are invited for both new and second-hand Motors. 

Full particulars and prices to the 
TWICKENHAM & TEDDINGTON ELECTRIC SurrPLY Co., LD., 
8, York Street, Twickenham. 4003 


— 


wander 31, 108).] 


ARTICLES WANTED.— Continued. 


BARE COPPER AND CABLE WANTED. 


THE following bare copper in longest lengths possible, either 
solid or stranded, 150 ft., 1 sq. in.; 780 ft., 1 sq. in.; 610 ft., 
3 sq. in.; 1,200 ft., 4 sq. in. section. 

The following V.I.R. flex. fine strand Cable in longest lengths 
possible, 48 ft., 1 sq. in.; 100 ft., 3 sq. in.; 300 ft., 4 sq. in. 
section. 

Also 80 ft. ins. Cable to carry 1,500 amps. continuously, and 
2,500 ft. 3/22 V. I. R. 

All delivered Alloa. 

British ELECTRIC PLANT Co., Lab., 


66, Carrick Street, 
Glasgow. 4055 


WANTED, TWO 400 KW. ALTERNATORS. 


3-phase, 60 period, 300 or 328 rev., any voltage. 
Morpery & Levin, 82, Victoria Street, London. 4003 


A. LEAROYD & EON, Bridge Works, Clapton, N.E. — Telephone : : 
Dalston 2278 ; Telegrams : “ Frangible, Lowolap, Lon 
buys for prompt onak every description of second-hand Gen 
Accumulators, Motors, Transformers, old Arc Lamps, Meters, 
Oable Sorap Metals, Metallic Drosses, £o., xo. Inquiries solicited. 
Established over 50 vears, 5108 


jl 


O. and p.c. Motors (second-hand), any type, any condition, 
wanted for prompt cash.—A, Learoyd & Son, Bridge Works, 
Hestneriey Street, sca a N.E. 5104 


delivery.— Write, stating prices nearest station, to 3984, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


URNT-out drawn Wire Lamps wanted to purchase in any 
quantities. Beat prices paid.—Write, stating particulars, to 


ONCENTRIC Cable, paper insulated, lead-covered, steel-armoured 

and served; ‘12 sq. in. or slightly larger; length 200 or 

250 yds.; delivered Musselburgh.—3938, ELEOTRICAL REVIEW, 
4, Ludgate Hill, London. 


LECTRIC Planer, suitable for planing parquetry floors, as used 
in skating rinks.—403 1, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


OW Voltage Dynamo, to give 100 to 150 amps. at 4 to 10 volte. 
— Price and full particulars to Electrical Utilities, Ltd., 
1-3, Shelgate Road, London, 8.W.4. 407 


NE or two 100/150-Kw., 2-phase, 200-volt, 50-period Generators. 
— 4043, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


J. ere UM Sorap wanted for cash; the highest market price 
given. Call, or paroel by post, prompt cash per return.— 
L. Stern, 71, London Road, Liverpool. 216 


LATINUM Scrap wanted for cash; the highest market price 
given, Call, or parcel by post, prompt cash by return.— 
L. Stern, 71, London Road, Liverpool. 436 


EQUIRED immediately, No. 40 S. W. G., D.8.C., soft Copper 
Wire, covering not exceeding 24 mils. -State price and full 
delivery particulars to Newton Bros. (Derby), Ltd., Alfreton Road, 
Derby. 4046 


ESTING Set for insulation resistance, 500 volta.—3939, ELEC- 
TBICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, at onoe, all sises of new p. 0. o. wires, from 
11/19 8.W.G. inclusive, Also 24/42 8.W.G. all coverings. 

Small quantities or complete large stucks purchased for prompt 
cash.— Western Engineering Oo., Swansea. 7818 


ANTED immediately new or second-hand belt or rope driven 
alternators, 400-500 volts, three-phase, 50 periods, 100/250 

E. v. A., complete with  exciters.— Immediate offers to Western 
Engineering Co., Swansea, 1905 


ANTED, Motor Generator, 440 volt, 25 cycle, 3-phase, A.C. 
to D.C. ; 70-volt, 60-amp. Generator.—Harriman, Palace, 
Long Eaton. 866 


ANTED, one 3-phase, 50-period, 400-Kw, (572-K.v.A.), 3000/ 

400 volts, double wound, oil-immersed, self-cooling Trans- 

former.—Full particulars to 3969, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 
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ARTICLES WANTED.— Continued. 


ANTED, particulars and prices for the supply of a second- 

hand Steam Generator 500 to 1000 Kw., 480 to 550 volts, 

direct-current with condenser, &c.—3089, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, second-hand Gas Engine with magneto ignition, 
about 5 H.P.— Apply J. G. Statter & Co., Queen Anne's 
Chambers, Westminster, S.W. 1. 4054 


ANTED, small Motor-Generator, to give variable frequency 
3-phase current, 25/50 cycles or 50/100. About 5 KW.— 
389, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, two 90 to 100-H.P., crane-rated, A. 0. slip-ring 
Motors, recent date, good makers, with control gear and 
switches, 400 v., 3-phase, 50 oycles. Two 30-H.P., crane-rated 
Motors, as above.— Full particulars to 3986, ELEOTRICAL REVIEW, 
4, Ladgate Hill, London. 


— o ——— — 


W.. 250-Kw. Steam driven Generating Set, consisting of 
Vertical Inverted, Enclosed High-speed Compound Steam 
Engine, direct coupled to three-phase Alternator, 550 volts, 
50 cyoles.— Western Engineering Company, Swansea. 7861 


5 00 5X (or near) Generating Set, consisting of 3-phase 
alternator, 2000/3000 volta, 50 cyoleg, driven by enclosed 
high-speed steam engine. Western Engineering Oo., Swansea. 3450 


AGENCIES. 


Advertisements are inserted under this heading at 1s. 9d. per line, 


CANADIAN Firm skilled in electric knowledge and Main- 
tenance, desires Agency for "Britten Electrical Apparatus 
or Equipment. 
Apply, with full particulars, to P. O., Box 1214, Montreal, 
ada. ` 9870 


A MANUFAOTURER of Tumbler Switches requires at once the 
services of a gentleman who has proof of a good connection 
and is willing to become their London Agent. — Reply, giving 
fullest particulars and age, to 4022, ELEOTRICAL REVIEW, 4, 
Ludgate Hill, London. ' 


ABLE Agency by London man of 30 years’ commercial and elec- 
trical experience ; specially engaged in allied department. Stores 
accommodation. —343, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


UTOH Lamp Company wishes to appoint buying agents 
for their Metal-filament and Half Watt pattern Lamps, 
at very cheap prices. Large stocks in London and Holland. 


Prompt delivery of all kinds. — State quantity required, and 


write for information to 3951, ELEOTRICAL REVIEW, 4, Ludgate 


Hill, London. 


‘MISCELLANEOUS. 


Advertisements are inserted under this heading at 18. 94, per line, 


G of all descriptions manufactured to your special 

ee singly or in quantities. Worn commutators 
rebuilt. -drawn copper segments. Quick deliveries. — 
Watliff Co., Webb's Road, Battersea, S.W. 11. 258 


ONFIDENTIAL Drawings, &c., for reproduction or other 
purposes, well and promptly executed.—A. Erndon, 32, Rose- 
bery Avenue, London, E.C. 385 


EPAIRS, — Newton & Wright, Ltd., 471, Hornsey Road, 

N. 19, repair, rewind and renew Dynamos and Motors. 
Prompt attention and expert advice. Telephones: North 1047, 
Horneey 1283. 3963 


EPETITION Work.—Bowden Wire, Ltd., Victoria Road, Wil- 
lesden Junction, London, N.W. 10, have a section of the 
capstan and automatic plant available for repetition precision 
work, castings and rod up to one inch. Aocouracy in execution 
and satisfaction in deliveries assured. Automobile and electrical 
manufacturers are invited to forward their enquiries. 2788 


O Engineers.—Drawings and Tracings made to customers’ 
sketches, either for workshop or office use. Quick delivery. 
J. Spicer, 36, Marlborough Road, Watford, Herts, 421 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
(Plant and Machinery Section.) 


HIGHLY IMPORTANT SALE OF 


Valuable Machine Tools, Oil Engines, 
Generating Sets, Electric Motors, 
Vegetable and F ruit Preserving Plant, 


Lying at Minchinhampton, Leighterton and 
Rendcombe (Glos ), and Hereford. 


On Tuesday, January Il, at the Subscription Rooms, Stroud, and on 
Wednesday, January 12, at No. 86 C.S. Depot, Rotherwas, Hereford. 
comprising :— 

Lying at R.A.F. Station, Minchinhampton (Glos.). 
MACHINE TOOLS, &.: 

One 84 in. Centre Lathe, S.S. & S., Gap Bed, by Whitaker 
and Clapham. 

One 61 in. Centre Lathe, S.S. & 8., Gap Bed, by Denhain. 

One 31 in. Centre Drummond” Treadle Lathe. 

One 24 in. Vertical Drilling Machine, by Fredk. Pollard and 


ore M 14 in. New Century Drilling Machine, by Jones and 
ipman. 

One '' Selson ” Shaping Machine, 10 in. stroke. 

One Universal Grinding Machine, 18 in. by 8 in. 

One Twist Drill and Tool Grinding Machine, by H. E. Jack- 
son. 

One '' Fortuna ” Power Hack Saw, 6 in. by 6 in. 

One Double-geared Arbor Press, by Jones & Shipman. 

One Centrifugal Booster Pump, 200 gals. per min. capacity, 
direct coupled to 143-H.P. motor, 220 volts, D.C., 1,440/1,650 
R. P. M., with starter. 


ELECTRICAL PLANT. 

Two 35-K W. Dynamos, 230 5 D.C., 1,100 n.P.M., by Brush 
Electrical En 1 Co., 

Switchboard, comprising cs Dynamo panels, 8 feeder cir- 
cuit panels, by Crompton. 

Two 70-B.H.P. Semi-Diesel Vertical Oil Engines, twin cylin- 
der, by Robey 

Four p.c. Motors and Starters, 220 volts, two 10-B.H.P., one 
6-B. H.P., and one 2-B.H.P. 

Two Electric Motor Fans, 220 volts, 730 R. p. M. 


Lying at R. A. F. Station, Leighterton (Glos.), Machine 
8, KC. iv 
One 84 in. Centre Lathe, by Whitaker & Clapham. 
One 6 in. Centre Lathe, by Denham. 
One 8$ in. Centre Drummond ” Treadle Lathe. 
joo E in. Driling Machine, by Jones & Shipman, and one 


tto. 

One Acme Hack Saw Machine. 
Double Forge and Double Action Bellows. 
One Plain Iron Grinding Machine for 24 in. Plane Irons, 
by J. Sagor & Co., Ltd. 

25 Hydrants, Shafting, Pulleys, Hangers, &c. 

ELECTRICAL PLANT. 

Two 35-kw. Dynamos, 4 pole, 850 R.P.M., by the Phonix 
Dynamo Co. 

One main Switchboard, comprising four Panels, each 40 in. 
by 14 in., with ammeters, voltmeters, &c., by Brookhirst. 

Two 70-8.H.P., Horizontal Crude Oil Engines, single cylinder, 
by Fielding & Platt. 

One 10-8.H.P. Motor and Starter, 220 volts, p.c., 1,000 R. p. M., 
by Mawdsley. 

Two 5-H.P., ditto, 990 volts, D.C., 20 amps., 1,000 R. P. M., by 
Electrical Construction Co. 

One 2H. r. Motor and Starter, 990 volts, D.C., 8.6 amps., 1,000 
R.P.M., by H. T. Boothrovd & Co., Ltd. 

Large Quantity Electric Cable, 3/99. 7/90, and 7/16. 

One Overhead Structure for Line Shafting and Counter- 
shafting. 


Lying at R.A.F. Station, Rendcombe (Glos.) :— 
MacHINE TooLs, &c. 
One 8 in. Centre Lathe, S.S. & S., gap bed, by J. Lang and 


n$. 

One 5 in. Centre Drummond " Lathe, S.S. & S. 

Two 34 in. Centre“ Drummond ” Lathes, gap bed, S.S. & S. 

One 20 in. Vertical Drilling Machine, by Jones & Shipman. 

One 13 in. Sensitive Drilling Machine, by F. Pollard, 
Leicester. 

One Selson ” Shaping Machine, 10 in. stroke. 

One Double-Head Grinding Machine, by Luke & Spencer, 
Manchester. 

One “ Fortuna " Power Hack Saw, 8 in. stroke. 

One 36 in. Grindstone, and one 22 in. ditto. 

One C.I. Blacksmith's Hearth, hand-operated fan type, by 
Alldays & Onions. 

One Coppersmith's Blazing Hearth, with hand operated 
Roots type Blower, by Samuelson & Co. l 

One Water Storage Tank. 15,000 galls. capacity, iron seg- 
ments, 2 ft. by 2 ft., bolted. 

One Water Reserve Tank, 12.000 galls. capacity, pressed 
steel segments, 4 ft. by 4 ft. bolted. 
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: x dev Storage Tank, 1,000 gulls. capacity, galv., 8 ft. 
y 

One ditto, 4 ft. by 3 ft. by 2 ft. 8 in. 

One Air Cylinder, 8 ft. long by 7 in. dia., 150 b. per sq. in. 

One Pumping Set, comprising Horizontal “ Tange Oil 
Engine, 16 H. p., cylinder 84 in. dia. by 16 in. stroke, " Worth- 
india d Centrifugal Pump, 1,900 R.. M., 34 in. inlet and 
outie 
Pr Pulleys, Brackets, Belting, and Miscellaneous other 
items 

One Overhead Structure for Line Shafting and Counter- 


shafting. 
WooD-WORKING MACHINERY. 

Two 18 in. Circular Saw Benches, by Wadkin, Leicester. 

Two 24 in. Band Saws, by John Pickles & Son. 

One Single Spindle Moulding Machine, 1 in. spindle, table 
2 ft. by 2 ft., by J. Sager & Co., Halifax. 

One Plane lron Grinding Machine, to take planes up to 
24 in. long, by T. Robinson & Sons, Rochdale. 

One Bench Grinding Machine. 

ELECTRICAL PLANT. 

Two 16.3 kw. Generating Sets, comprising Horizontal 
*' Petters ’’ Oil Engine, 26 H.P., cylinder 113 in. dia. by 17 in. 
Stroke, with 16.3 KW. Belt-driven Dynamo, 68 amps., 240 volts, 

000 R.P.M., compound wound, by Astor. 

Quantity-Generating Set Spares. z 

Seven Double-Panelled Switchboarde, panels 3 ft. by 2 ft. 
by 1} in. and 1 ft. 6 in. by 2 ft. by 14 in., with Voltmeters, 
ammeters, switches, &c., by Chamberlain '& Hookham, and 
Miscellaneous other items. 

One 34 H. p. Motor and Switch, 220 v., 14 amps., 1,200 R. P. xx. 


Lying at No. 86 C.S. Depot, Rotherwas, Hereford :— 
MACHINE Tools, &c., 

Thirteen '' Phillips" Patent Hydraulic Lathes, by Spencer 
and Sons, Melksham 

Two 84 in. Centre Lathes, S.S. & S., by Milwaukee Machine 
Tool Co. 

One 9 in. Centre Lathe, S.S. & S., by Giddings & Lewis 
Manufacturing Co., U.S.A. 

Four Heavy 12 i in. Centre Lang Type Lathes, S.S. & S., by 
Otis Elevator Co. 

One 13 in. Centre ditto, by Sociedad Espanola. 

One 121 in. mente Boring Lathe, S.S. & S., 
Haggas & Smi 
1 5 c3 in. 995 Lathes, S.S. & S. by Pittsburg Machine 

00 

Three Heavy Duty 27 in. Vertical Drilling Machines. by 
Wm. Asquith, Ltd. 

One 26 in. New Century Vertical Drilling Machine, by 
Jones & Shipman. 

New Hydraulic Spring Testing Machine, 20 tons power, 12 
in. stroke, 1,500 lb. working pressure, by Fielding & Platt. 

One No. 1 Lumsden ” Oscillating Grinder. 

One No. 4 ‘Lumsden "' Triple-end Grinder. 

One Acme Patent Hack Saw, 14 in. blade, by Wicksteed 
and Co., Ltd. 

One Cross-Cut Saw Bench, 18 in. Saw, by J. Sagar & Co.. 


td. j 

New Pellet Rolling, Machine. 

One Dey Time- Recording Clock for 150 numbers. 

Three 5-cwt. Overhead Travelling Cranes, 31 ft. 6 in. span, 
by Herbert Morris, Ltd. 

One 5-cwt. ditto. 28 ft. sp an. 

About 70 Yards 14 lb. Rails in sets of Right and Left-hand 
points, curves, &c. 

31 Steel Sleepers, 2 ft. 7 in. by 4 in. by 3 in. 

28 pairs Fishplates, for 14 lb. rail. 

ELECTRICAL PLANT. 

Two new 216-Kw. Motor Generating Sets, 222-B. fl. p. Motor, 
440 volts, A.C., 9-phase, 40 periods, with D.c. Generator, 216 
KW., 6 poles, 600 amps., 775 R.P.M., 180/360 volt range, by 
B.T.H., Rugby. 

One Of)-B.H.P. Motor, 220 v. a.c., 2-phase, 50 cycles, 960 R. P. x. 

One 6-n.». Motor and Starter, 200 volts A.C., 3-phase, 50 
periods, 1.000/955 R.P.M., by Siemens Bros. 

One '' Phoenix Patent Electric Magnet. 

Five one-ton Electric Overhead Travelling Cranes, 38 ft. 
span, by Broadbent & Sons, Ltd., Huddersfield, with two 
10-H.P. Motors and one 24-H.P. ditto, 200 volts, a.c., 2-phase, 
50 periods, by Westinghouse, Manchester. 

Vegetable and Fruit Preserving Plant. 

One Rotary Potato Washing Machine, cylinder 10 ft. by 
2 ft. dia., by Mabbott & Co. 

One Rotary Potato Peeling Machine, cyl. 12 ft. long by 3 ft. 
dia., by Mabbott & Co. 

Two New Rocker Type Fruit and Vegetable Washing 
eee 4 ft. by 3 ft. by 1 ft. 6 in., by Tomlinsons (Roch- 

ale), 

One Belt-driven Fruit-slicing and Shredding Machine, and 
one Belt-driven Cabbage-cutting Machine, by Tomlinsons 
(Rochdale), Ltd. 

Two Belt-driven Automatic Steam-heated Cooking Machines, 
by Harrisons, Carter, Ltd. 

IMPORTANT.—The Lots at Minchinhampton. Teichterton. 
and Rendcombe. which will be sold at Stroud, should be in- 
spected PRIOR TO DAY OF SALE. 

Further particulars and Catalogues free, obtainable (when 
ready) from the Auctioneer, Mr. 


CHARLES D. PHILLIPS, 
Prince’s Chambers, St. John’s Square, Cardiff. 3919 
Telegrams: '' Realise," Cardiff. Telephone: 317 Cardiff 


by Ward, 


u——————— ————— un——————a———— a o rts mss s P ML 


NT ee 


— - p — — — 


e NN 


N 


December 81, 1920] 
ELECTRICAL 


PARTNERS and PARTNERSHIPS 


can be obtained through 


WHEATLEY KIRK, PRICE & CO. 


(Established 1850). 
46, Watling Street, London, E.C. 4. 


16, Albert Square, 26, Collingwood Street, 
Manchester. Newcastle-on-Tyne. 


BY DIRECTION OF THE DISPOSAL BOARD 
(Plant and Machinery Section). 


FOR SALE BY PUBLIC TENDER 
ONE COMPLETE POWER STATION PLANT, 


Comprising :— 
THREE 2,000-kw. Generating Sets, 3,300 volts, 3-phase, 50 
periods, complete with :— 
Boilers, 
Pumps. 
Water Softener, 
and all Station Accessories. 
Tenders close on February Ist. 
For full particulars, tender forms, permits to view, apply 


to— THE CONTROLLER. D. B. I. E. 


Charing Cross Embankment Buildings, 
London. W.C. 2. 4037 


ss E ÁÀíüa' 
, SITUATIONS VACANT. 
Latest time for receiving, 5 p.m. Wednesday. 


— 
~ 


I? letters are not to be deli vered to certain firms or individuals 
(if known), instructions to that effect should be sent to the 
Manager of the ELECTRICAL REVIEW. who will du his best 
to carry out such instructions. Letters of applicants cannot 
in such cases be returned to them, nor can the names of 
Advertisers using a number in any way be disclosed. 


Original Testimonials should never be sent. 
BEEN Ann 
CITY OF YORK. 


Blectricity and Tramways Department. 


ELECTRICAL INSPECTOR. 


WANTED, Electrical Engineer to undertake the installation 
and maintenance of Motors and Telephones. Wages £5 per 
week, and free occupation of flat with lighting and coal. 
Full particulars as to conditions of service and duties of the 
appointment may be obtained on application to the ENGINEER 
AND MANAGER, Electricity Offices, Clifford Street, York. 3990 


de a a UU. nn nn 
CITY AND GUILDS ENGINEERING COLLEGE. 


Department ef Electrical Bngineering. 


THE Delegacy of the City and Guilds (Engineering) College 
invite applications for the oflice of Electrical Draughtsman. 
Duties to give instruction in Drawing Office and assist in 
Electric Traction Laboratory. Salary £550. 

_Applications, giving full particulars regarding age, educa- 
tion, training and experience, together with testimonials or 
references, should be addressed in the first instance to Prof. 
T. MarHER, City and Guilds Engineering College. Exhibition 
Road, London. Ex-Service man preferred. 4004 
— — A 


BELFAST. 


REQUIRED, immediately, two good Draughtsmen, thoroughly 
well up in wiring plans for installations on large passenger 
vessels, &c. 

Reply, stating experience, salary required, and when at 
liberty, to SUNDERLAND FORGE & ENGINEERING Co., Lrp., Scot- 
tish Provident Buildings, Belfast. - 3981 
67mm a a Lc 

MOULDEO INSULATION. 


WORKS MANAGER required, experienced in the above. 


1 4028, ELECTRICAL REVIEW, 4, Ludgate Hill, London, 
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SITUATIONS VACANT.— Continued. 


RADCLIFFE URBAN DISTRICT COUNCIL. 


SHIFT ENGINEER wanted, must have had experience in 
a combined D.C., 3-wire, and Traction Station using High 
Speed Steam Dynamos. Experience with Rotary Converters 
Wi be a special recommendation. N J.B. Schedule, Class A, 


Grade 8. 
Applications, stating age, experience, &c., to be sent to 
ENGINEER AND MANAGER, U.D.C. Electricity Works, Lomi 


Street, Radcliffe, Lancs. 


LEICESTER CORPORATION. 


WANTED, a Cable Jointer, used to high and low tension, 
Must be 


two-wire and three-wire paper lead-covered cable. 
able to do own plumbing. 
Apply, stating age, wages, and experience, to— 


-CITY ELECTRICAL ENGINEER, Box 96, Leicester. 4039 


MANCHESTER CORPORATION. 


WANTED, two or three first-class Plumber-Jointers for work 
on all classes of Electrical Cables, L.T. and E.H.T. Wages : 


Standard for N.-W. area. 
AGER, or person- 


Apply by letter to CHIEF ENGINEER AND MANAGER 
ally to Mains ENGINEFR, Corporation Electricity Works, 
Dickinson Street, Manchester. 4032 


CABLE WORKS MANAGER. 


need in manu- 


MUST be energetic, good organiser, experie 
facture of all wires and cables. 
Apply, in writing, with full particulars and salary required 


to— 
FULLERS, Chadwell Heath, Essex. 4050 


MALVERN. 


ELECTRIO JOINTER WIREMAN wanted, LT. work, lead- 
covered concentric cable. Present wages, 28. per hour. Per- 


manent position for suitable man. . 
Applications, stating age, experience, and three testimonials 
to the ELECTRICAL ENGINEER, Council Offices, Malvern. 3944 


—— uñ — 


SHIFT ENGINEER. 


WANTED, experience D.C., 3-wire, A.C., H.T. Rotaries. Wages 


N.J.B. Scale, Class A, Grade 8. 
n, Falkirk. 


Apply, BURGH ELECTRICAL ENGINEE 3998 


ENGINEERS’ ASSOCIATION. 


STALYBRIDGE, HYDE, Moss EY, AND DUKINFIELD TRAMWAYS 
AND ELECTRICTIY BOARD. 

y position on the staff of 

ded to communicate with 


ELECTRICAL POWER 


ALL Engineers, before accepting an 
the above Undertaking, are recommen 


the undersigned. . 
W. ARTHUR JONES, 

General Secretary. 

102, St. George's Square, i 

London, S.W. 1. 6666 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.) Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 


Box Number and ELECTRICAL Review address count as seven words. 


Engineer required for Mesopotamia.— 


N Assistant Electrical 
Cotterell & Co., "e 


State qualifications, &o., to Marshall, 
Egypt House, New Broad Street, E.C.2. 


ee 


A RMATURE Winder wanted, thoroughly conversant with all 
kinds of repairs and able to make conversions on own 
initiative, A.C. and D. C. Write in confidence, 4041, ELECTRICAL 


REVIEW, 4, Ludgate Hill, London. 
AE Winders wanted, Experts on A. 0. repairs only need 


apply. Fare aid, Must be Trade Unionists. Permanent 
ns, Ltd. Cardiff. 


employment, State experience.—McWhirter & Bo d 


* — 


———Á—— Án ĩ CCS 


ASI required of good education for technical and 
seoretarial duties, commencing salary £300 to 2350.— Write, 
ritish Electrical 


giving parteculars of training and experience, The B 
and Allied Industries Research Association, 19, Tothill n 
4051 


Westminster, S. W. 1. 
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SITUATIONS VACANT.—Continued. 


URGH of Ayr.—Shift Engineer wanted. Experience in H.T., 

A. O., 3-wire, D.C., and in running turbo-alternators. Salary 

in accordance with E.P.E.A. Schedule, Class B, Grade 8b, increasing 
to Grade 8 by three equal annual increments.— Apply to the under- 
signed, stating age, giving particulars of training and experience, 
and enclosing copies of three recent testimonials, Roland Marshall, 
Burgh Electrical Engineer, Electricity Works, Ayr. 409 


3 AN, experienoed, required by large industrial con- 

cern in Glasgow, with first-class experience in lay-out of 
modern turbine installations and boiler-houses.—Applications to 
atate age, where employed, details of experience and salary required. 
—4012, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN, first-class, wanted, used to design of ironclad 
switchgear. Must have workshop and technical training.— 


State age, salary and experience to A. Reyrolle & Co., Ltd., Heb- 
burn-on-Tyne. 4040 


T required to develop industrial and mining 

ironclad Switchgear. Must have had considerable experience 

in this line. Manchester district.—Apply, stating age, wage and 

pin required, to 3957, ELECTRICAL REVIEW, 4, Ludgate Hill, 
on. 


[5 USHTISMAN wanted for high and low-tension Switch- 

boards. Must have had first-class experience in all types of 
modern switohboard and switchgear arrangements. State age, 
experience and salary required.— Apply, in first instance by letter, 
to Employment Department, Metropolitan-Vickers Electrical Co., 
Ltd., Trafford Park. 4021 


Tu PEOTBIOAL Instruments.—Wanted by Metropolitan-Vickers 

Electrical Oo., Ltd., Trafford Park, Manchester, qualified men 
for calibrating (a) Instruments and (b) Meters, in the Works Test 
Room, and also for (c) checking Instruments and Meters after 
installation. Technically trained men used to polyphase work 
preferred.— Apply in first instance by letter, stating age, experience 
and saiary required, to Employment Department. 3978 


LECTRICIAN wanted for small D.C. station. Must have had 
experience with suction gas engines. State wages required. 
—391, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICIANS-Wiremen.—Wanted, two first-class Wiremen ; 
must be members E. T. U.; immediately.—Morgan Bros., 87, 
Mansel Street, Swansea. 310 


Hoe G Department.—London firm requires two capable 

young Engineers for commercial and technical correspond- 
ence, Must be well up in A.C. motors, control gear, diagrams of 
connection, &c. Commencing salary, £4 to £6 per week, according 
to experience and ability. State technical qualifications, age and 


previous experience.—317, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. ö 


ITT ER- Driver and Engine-Driver required by electricity supply 
undertaking in the Midlands. Wages 1/92 and 1/74. Per- 
manency to suitable men.—Applications, stating age, married or 
single, past experience and copies of references, to 102, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


OREMAN wanted for large engineering works in Glasgow, to 
take charge of repair shop, undertaking electrical, machine 

tool and plant repairs. Oaly capable experienced men, accustomed 
to controlling labour, need apply. State age, experience and wages 
expected.— Address, Foreman," Wm. Porteous & Co., Advertising 
Agents, Glasgow. 404 


Hoe Asaistant required in Winding Shop of electrical 
engineering firm; young single man required with per- 
sonality and experience of A.C. work. Good prospects to suitable 
man.—Apply, giving full particulars regarding experience, &c , to 
4024, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


MPROVER wanted for A. C. Motor winding; London district.— 
Write, giving particulars of experience, 370, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


UNIOR Draughtaman required by firm of electrical engineers. 
e State age, experience and salary required.—4013, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ems — —— — — — — — —— 


EWCASTLE District. —OCapable technical Representative with 
good sales experience required to take charge of the 
Newcastle office of a well-known control gear firm. Fixed salary 
£100, plus commission. — 318, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 
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SITUATIONS VACAN T. — Ou. 


RDER Department. — Electrical firm (Manchester district) 
requires Assistant Departmental Manager to take charge of 
departments dealing with incoming orders, progress through 
factory and deapatching sections. Applicants sh»uld possess tech- 
nical (electrical) knowledge, coupled with thorough experience in 
office routine and controlling staffs. Willingness to deal personally 
with detail essential. State experience, age, references and salary. 
—3964, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAE Fixers wanted. Must be men with sound experience in 

time study for all types of machine and fitting work. Wide 
experienoe in actual rate fixing with high-class firms essential.— 
405, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ELIABLE Draughtsmen required for the design of high and 

low-pressure Switchgear. Shop experience essential. Man- 

chester diatriot.—A pply, stating age, experience and salary required, 
to 3955, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EPRESENTATIVES, with first-class connections, wanted in 

Cardiff, Manchester and Newcastle-on-Tyne, by big London 

house. Salary and commission.—Write full particulars to 4014, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RE UIRED, Switchboard Attendant, for alternate day and 
evening ahift.—State wages required, to Electricity Works, 
Locking Road, Weston-super-Mare. 4030 


8 Engineer, for alternate day and evening shift.— State 
wages required, and full particulars of experience, to Elec- 
tricity Works, Locking Road, Weston-super- Ware. 4029 


f h Estimating * required for high and low 

pressure Switchboards. Manchester district. — Apply, stat ing 
age, wage and salary required, 3956, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


ECHNICALLY-Trained Men required for tendering department. 
Those with experience in estimating for A.C. and D.C. machines 
preferred. Applications also invited from men with exparience 1n 


| tendering for high and low-tension switchgear.—Apply, with 


particulars of training, age and salary required, to the General 
Electric Co., Ltd., Witton, Birmingham. 4049 


ELEPHONE Instrament Testers.—Several young men required 

with some practical experience in telephone work and with 

g technical trainiog.—Reply, stating age, training and salary 
desired, to 3973, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAVELLER wanted for Lanos. and Yorks. by manufacturer of 
electrical accessories. Must be experienced. Salary and oom- 
mission.—3965, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAVELLER wanted (London), able to obtain orders for repairs 

and rewinds to A.C. and D.C. motors and generators. Energetic 

man only.—State full particulars as to experience, &c., to 1012, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAVELLER wanted to Sell non-conference Electric Lamps to 
the trade in London, at exceptionally low prices. Experi- 
enced men. when applying, should state fullest particulars of 
quantity sold, number of accounts, past employers, and what salary 
or commission required, to 3950, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


W a young Engineer, capable of superintending the 

erection of H.T. overhead transmission line in the South 
Wales district. Constant employment for suitable man. State 
experience and wages required. — 4015, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, Assistant to Mains Engineer, E.H.T. and L.T. cable 

experience essential. Preference given to applicant with 

technical training.— Apply, stating age and wage, with copies of 
testimonials, 3833, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, first-class all-round Electrical Fitter. Fares paid. 


— Western Engineering Company, Swansea. 3937 


{7 ANTED immediately. Junior Shift Engineer (London district) 
V with sound training and experiences. Low tension con- 
tinuous current and high tension alternating.— Apply, stating age. 
experience and salary required, to 4056, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 
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SITUATIONS VACANT .—Coniinued. 


ANTED, three Electrical Engineers, single, age 23 to 25, of 

good appearance and well educated, to run storage battery 

depots at home and abroad. Technical and practical experience of 

electric plant essential, also preferably knowledge of batteries. 

Salary, £200 to £300.—Apply, giving particulars of experience and 

endorsing copies of testimonials, to 4033, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ORKS and Outside Manager.— Preference given to ex-service 

man who has had sound experience in all classes D.C. and 

A.C. contracting work; also telephones, bells, &e, In addition to 
electrical work the selected applicant would be required to 
supervise Petrol Air Gas installations. Good prospects and 
opportunity given to invest capital. Salary according to qualifica- 
tions (minimum £300 per annum to commence) and expenses. 
State age, full particulars of previous employment.—Oray Installa- 
tions, Ltd., 72B, High Street, Southampton. 416 


APPOINTMENTS FILLED. 


COUNTY BOROUGH OF WOLVERHAMPTON. 
Blectrical Engiseer's Department. 


APPLICANTS for the position of Assistant Turbine Driver 
are thanked for their applications, and informed that the 
vacancy is now filled. 


S. T. ALLEN, Chief Engineer and General Manager. 4038 


Dissatisfaction having been so often expressed that unsuccessful a os are 
left in ignorance of the A that = Arti applied for has been may we 
suggest that advertisers n when they have arrived ata 
decision. We will then ins a 5 rg of charge under this heading. 


— 


USSELBURGH and District Electric Light and Traction Co., 
Ltd. (Assistant Engineer); Ozonair, Ltd. (Improver); Box 
3263 (Junior Switchboard Attendant) ; Box 138 (Station Superin- 


tendent). $ 


SITUATIONS WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word Quinimum 1s). Three Conseeutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL Review address count as seven words. 
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MINISTRY OF, LABOUR. 


The Proprietore of the Exsctrica. Rgvizw have placed this space at the 
disposal of the District Director, Ministry of Labour, 3 and 4, Clement's Inn, 
Strand, W.C.1, to whom all replies should be addressed, quoting number of 
advertisement, the date on which it appeared, and the name of thie paper. 


ENGINEER, Electrical.—Age 30, single, Lieut. Served three 
years' apprenticeship, passed through all branches including 
95 6520 office, also one year's drawing office experience. 

5,652.) 


ENGINEER, Electrical, Village and Country House Installa- 
tion.—Age 37, married, Lieut. Able to undertake and super- 
vise all systems of works and factory lighting, &c., also 
textile and power work. (37,455.) " 


ENGINEER, Electrical, Power Station.—Age 32, single, Lieut. 
M.LE.E. Long experience in electrical power supply in 
all branches. (40,567.) 


ENGINEERING, Electrical or Motor.—Age 25, single, Lieut. 
79.85 . in both electrical and motor engineering. 
7 


ENGINEER, Electrical. — Age 36, married, Lieut. MJ. E. E., 
Diploma Ingenieur i in electrical engineering. Fluent French. 
Italian, German. Engineering experience in mines and 
chemical works in Sicily. Practical abe SE in 
Italian electrical manufacturing works. (83,99 


ENGINEER, Electrical and Tramway.—Age 40, married. 
Fully. qualified electrical and mechanical engineer, 90 years' 
experience in manufacture and maintenance of electrical 
and mechanical work.  First-class knowledge of workshop 
practice and control of men.  (96,451.) 


MANAGER, Electrical Firm.—Age 68, married, Naval officer. 
Twenty- three years’ experience as assistant manager and 
general manager of electrical supply company. (256,944.) 
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SITUATIONS WANTED.— Continued. 


ENGINEER, Managert: —Age 42, married, Captain. M.I.E.E., 
M. I. Mech. E. I. C.E. Considerable experience as chief 
engineer and manager of large k. H. 7. 5 power systems 
abroad. Willing to go abroad. (98,692 


FOREMAN, Electrician. Age 28, single, Flight Sub-Lieut. 
Served 6 years’ apprenticeship general and electrical en- 
gineering, also 4 years’ engineering experience. (79,104.) 


FITTER & WIRER, Electrical Instrument.—Age 22, single. 
(iom of wireless telegraphy with Mercantile Marine. 


M. I. E. E., B. So. (Eng.) .—Eleotrioal Engineer (32), 12 years’ 
responsible position electrioal instrument testing and design. 
Capable organiser ; used to control of men. Oan handle sales and 
technical correspondence ; estimating and research.—345, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


A CAPABLE Electrician desires employment, with practical 
experience in factories, lighting, power, tramways, repairs, 
A. O. "pan Electron," 137, Sulgrave Road, Hammersmith, W. 433 


CHARGE Engineer, 20 years’ practical experience, plan ts 
lighting, power.—127, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


PRACTICAL Armature Winder and all-round Electriciar, 

speaks French, Italian and Spanish, seeks progressive appoint- 
ment. Willing to travel. oe ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


TOOLROOM Foreman (34). Practical experience of both 

design and manufacture. Good organiser. Five years’ super- 
vision. London preferred.—424, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


N Electrician, plant or wiring, good fitter, any job, any distance. 
—71, Kent House Road, Sydenham. 431 


N efficient Electrician, skilled in erection of lifts, switchboards, 
theatre lighting, cinema apparatus, automatic control, 
power or domestic wiring installations. Reliable man for reliable 
work.—Batten, 15, Church Road, Kingston, Surrey. 372 


N Electrical and Mechanical Engineer (34) wishes appoint- 
ment, ex- officer, University education, A. M. I. E. E., formerly 
municipal electrical engineer of important town. Excellent 
all- round commercial and technical experienoe.— 362, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


LERK, 38, with comprehensive experience, open for re-engage- 

ment early in new year. Single-handed, control of office, or 

any similar position of responsibility. Highest references for 

ability, trustworthiness and organising oapabilities.— 360, ELEC- 
TBICAL REVIEW, 4, Ludgate Hill, London. 


OLLIERY Electrician desires chief position, D.o. plant, first- 
class A. M. E. E., City Guilds, &co.—218, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


LECTRICAL Engineer seeks situation, private plant works or 
otherwise; 15 yesra' experience D.C., A.C. systems, accumu- 
lators, suction gas, steam, oil engines; own repairs, extensions. 
Excellent reference.—B., 83, Norfolk Road, Wolverhampton. 422 


LECTRICAL Engineer, 12 years’ specialised experience in cable 
laying, testing, distribution of power. overhead construction 
to 120,000 v., desires change. Six years with well-known cable 
contractors in England and six years’ varied Contivental construc- 
tional experience. Good linguist and well used to handling mixed 
labour gangs. At present engaged as superintendent of under- 
ground distribution to company operating on Continent with over 
1500 kilometres of underground network to 50,000 v.—408, ELEC- 
TRICAL REVIEW, 4,-Ludgate Hill, London. 


Hee eo Engineer (26) seeks responsible post with an 
up-to-date firm; 9 years’ experience in manufacture and 
maintenance of dynamo electric machinery ; technical training and 
good education.—106, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICIAN (Competent) wants work; cyclist.—Mayo, 687, 
Wandsworth Road, S. W. 8. 428 


preemion disengaged, competent, used to petrol plants.— 
Mayo, 687, Wandsworth Road. 349 


LECTRICIAN (disengaged), constructional or maintenance, 
lighting (all systems), A.C., D.C. motors, automobile lighting 

and starting magnetos, workshop tests.—H. G., 6, Listria Park, 
Stoke Newington, London. 392 


36 THE ELECTRICAL REVIEW SUPPLEMENT. 


SITUATIONS WANTED.—Oonfinwed. 


LEOTRICIAN, good all-round, requires two or three days’ 
work per week; lighting, power, heating, bells, telephones ; 
expert at repairs.— “ Electrician," 10 Dawes Road, Fulham. 435 


LECTRICIAN seeks situation; power, lighting, heating, &c. ; 
used to press work, maintenance and general contracting. 

Age 28 and active. Good references, — Reply H. J. Salmon, 
12, , Eustace E Road, Fulham. 434 


ALECTRICIAN, Wireman, first-class experienoe, eeeks employ- 
ment.—12, Replingham Road, Southfields, London. 423 


LEOTRICIAN, young, experienced, disengaged. Lighting, bells, 
phones, motors, &c.—L., 35, Mimosa Street, S. W. 415 


LECTRICIAN (37), all-round, disengaged ; house or ship, small 
lathe and bench or maintenance,—41, Whitfield Road, East 
Ham. 324 


LECTRICIAN- Wireman, long experience, best-class contractors’ 
work, all branches; also charge; reliable hand.—W., 113, 
Albert Street, N.W. 1. 375 


LEOTRICIAN'S Assistant seeks situation, power, lighting and 
‘phones, age 18}; 44 years in the trade.—113, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


MPROVER (18), four years’ experience all branches; wages 
moderate.— W. Simmonds, 40, Waldegrave Road, Hornsey, 
N. 8. 438 


D STRUMENT Mechanic, Electrical and Mathematical, 12 years' 

experience, highest class firms (details on request). Ex- Service 
R.A.F., Wireless Instrument Section. Would accept trial period 
immediately. —414, ELEOTBICAL REVIEW, 4, Ludgate Hill, London. 


UNIOR Shift Engineer (24) desires change | four years' 
enoe D.C. three-wire, central station ; sound theoretical know 
ledge, secondary school education; Home Counties preferred. 
E.P.E.A.—335, ELEOTRICAL REVIEW, 4, Ladgate Hill, London. 


ATE.—Very good experienoe in bells, batteries, lighting and 


internal combustion engines. Call or write.—Page, 5, 
Shillington Street, Battersea, 8.W. 11. 425 


Mud Eugineer (24) seeks position; central power 
Station, steam engine and turbine experience; ex- engine 
room artificer, R. N.— 429, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 
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SITUATIONS WANTED.—Continued. 


LUMBER-Jointer’s Mate wants Situation, experienced, an 
* district.—308, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


UPIL (20) seeks situation as improver or otherwise ; test-bed 

preferred ; over three years’ practical experience; good 

education; competent draughtsman.—387, ELEOTRICAL REVIEW, 
4, Ludgate Hill, London. 


ALES or Commercial Manager, 2 „eur xperience, production, 

estimating, catalogues, advertising, exhibitions and travelling 
whole country. Speciality, heaters and power applications.—412, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


IREMAN, competent, for first-class work; 20 years’ ex- 
perience, lighting, power, ‘phones, bells, screwed tube 
casing, &c. Town or country. Good references.—J. A., 147, Park 
Road, Kingston-on-Thames. 417 


IREMAN, practical, wants Job; lights, power, bells, &c. ; 
new or jobbing.—W. Purbrick, 232, Oricklewood Lane, 
N. W. 2. 355 


IREMAN n q any system.—Robinson, 5, Agincourt 
_Hampstead, N 432 


E — — — CO 


[TIBEMAN'8 Mate seeks employment, experienoed. — 4090, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OUNG Electrioian seeks situation, or as Junior Shift Engineer. 


Eight years' general experienoe. Would oonsider any per- 
manency offered.—S. Maber, Burghclere, Newbury, Berks. 420 


PARTNERSHIP. 


Advertisements are inserted under this heading ai Ls, d. per Mae, 


PENING Oocurs in an established Electrical Engineering Co. 

in the Midlands, for a capable man having £1000/£2000 to 
invest. Principals only dealt with. Bankers and accountants 
references given and required.— Write, giving full particulars in 
firat instance, to 3977, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Where Advertisements are to be answered to a given Number 
ıt the ELECTRICAL REVIEW Office, Applications for Names 
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„The Telegraph Acts.“ R. McILRoy 


„The Constructlon of Telephone Lines 
(with dlagrams).—A. MOIR .. : 
“Improvements in Telephonic Trans- 


Price. 
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mission over Underground Circuits . 


by the Insertion of Inductance Coils“ 
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„Electric Wave Propagation’ (with dia- 
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cuits.” “Technical Developments of 
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C. ROBINSON and R. M. CHAMNKY ... 
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“The Theory ud Development of Central 
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FRASER ... 
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“ Depreciation. 5 A. J. O'MEARA, 
C. M. G., R. E. 


“ Alternating Current Measurements? — 
A. G. LEE, B. Sc., M. I. E. E. , 

“The Erection and Maintenance of Post 
Office n Cells.“ — W. J. 
MEDYLN.. 

“ The Loading of Telephone 
Circuits.’—A. W. MARTIN ... 

“The Law of Contracts.“ D. nie 
HEAD STROUD, LL.B. ue 

“ Pneumatic Despatch. "H. R. kuure, 
M. Inst. C. E., M. Inst. E. E., M. R. I. ae 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


DISPLAYED ADVERTISEMENTS 


ADVERTISERS will please note that NEW COPY and ALTERATIONS 
to Existing Advertisements (with Blocks) should reach here not later than 
lr" FRIDAY. I 


The ELECTRICAL REVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


EDUCATIONAL NOTICES. 


Latest time for receiving, 5 p.m. Wednesday. 


CORRESPONDENCE TUITION FOR 


A. M. I. E. E., A. M. I. C. E., A. M. I. M. E., 
City and Guilds Exams,, Matriculation, B.Sc. (Eng.), etc, 
is provided under the unique “ U.E.C." System 
with Success Guaranteed. 
Our Twelve Years’ Records represent Hundreds of Successes. 
INDIVIDUALISED COACHING. — PERSONAL ENQUIRY INVITED. 


APPROVED BY MINISTRY OF LABOUR, Appointments Dept. 


Effective Postal Training in MATH in MATHEMATICS and the many 
branches of 


ELECTRICAL, MECHANICAL & CIVIL ENGINEERING. 


The new U. K. G.“ PROSPECTUS No. 8, together with 
expert advice and professional guidance will be sent FREE to each 
bona fide enquirer who will write explaining his needs (or stating 
the subjects which interest him) to :— 
SECRETARY'S DEPARTMENT (Desk A), 
UNIVERSITY ENGINEERING COLLEGE, 
Westgate-on- ate-on-Sea, Kent. 253 


Moderate Fees. Elastic Payments, Guaranteed Proficiency. 
GET PROS. No. 8 and SECURE PROFESSIONAL ADVANCEMENT NOW ! 


THE POLYTECHNIC, REGENT STREET, W. 1. 


Electrical Engineering Departments. 


A Special Course of six Lectures will be delivered on FRIDAY 
EVENINGS at 7.45 p.m., by 
PHILIP KEMP, M.Sc. Tech., M.I.E.E.. Head of Department, 
on 
ALTERNATING CURRENT WAVE FORMS. 
Date of first Lecture, JANUARY 14th, 1921. 


The Course will deal with the composition of periodic waves, 
various causes of distortion, barmonic analysis, measurement of 
wave form, and effects on machinery and apparatus. 


FEE FOR THE COURSE, 7/6. 4001 


NOTICES RELATING TO PATENTS. 
Latest time for receiving, 5 p.m. Wednesday. 


PATENTS, TRADE MARKS & 1 
IN ALL COUNTRIES, 
LEWIS WM. GOOLD, A.I.MECH.E. 

Qhartered Patent Agent, Consulting Engineer, Enrolled U.S.A. Patent Attorney. 
Automobile and Electrical Dep.: ROWLAND L. GOOLD, 
Associate af the Institution of Automobile Engineers, Associate Inst. E.E., C.P.A., F. C. 4 
Telegramm '' Diplomacy,” B'ham. Telephone: Central 2700 
6 CORPORATION STREET. BIRMINGHAM. 


Telephones : Central 12600, London. Centra! 6484, Birmingham. 


. HAROLD J. C. FORRESTER, cra 


Chartered Patent Agent 
and Consulting Engineer. 


JESSEL CHAMBERS, 88, 89, 90, CHANCERY LANE, LONDON, W.. 
CENTRAL HOUSE, 75, NEW STREET, BIRMINGHAM. 


PATENTS, DESIGNS AND TRADE MARKS. 
H. N. & W. S. SKERRETT 


PATENT AGENTS 
H. N. Skerrett. F.C. I. P. A W. S. Skerrett, 
A. l. Mech. E., A. l. A. E.. Associate ^i E. E., &c. Registered Patent Agent. 


24, TEMPLE ROW, BIRMINGHAM. 


Telephone: Central 1038. Telegrams: " Skerrett B'ham.” 


John E. Raworth & Moss, 


76, Vietoria Str 
i PRITMINSTEA. 8. M. 1, Chartered Patent Agents. 


[December 31, 1920 


OFFICIAL NOTICES. 
Latest time for receiving, 5 p.m. Wednesday. 


CITY OF MANCHESTER. 


THE ELECTRICITY COMMITTEE of the Manchester Cor- 
poration are prepared to receive Tenders for the supply, 
delivery, and erection at their Barton Power Station of the 
following : — 

TOAN No. B.13. 

Section A.’’—Six Motor-driven Circulating-water Pumps. 

Section B."—Three Motor-driven Boiler Feed Pumps. 

Section ‘‘ C."—One Motor-driven Pump for. Weigh Tank 

Sump. 

Specification, Drawings, and Form of Tender may be had 
on application to Mr. F. E. Hughes, Secretary, Electricity 
Department, Town Hall, Manchester, on payment of a fee 
of two guineas, which amount will be refunded on receipt of 
a bona-fide tender. 

Further particulars and information can be obtained on 
application to Mr. S. L. Pearce, Chief Engineer and Manager, 
Dickinson Street, Manchester. 


Tenders, duly endorsed, and addressed to the Chairman of 
the Electricity Committee, must be delivered at the Town 
Hall, not later than 12 o'clock noon on MONDAY, JANUARY 
24th, 1991. 

The firm entrusted with the work will be required to enter 
into a contract to be prepared by the undersigned. 

The Corporation do not bind themselves to accept the lowest 
or any tender. 

THOMAS HUDSON, 
Town Clerk. 


Town Hall, Manchester. 
December 17th, 1920. 3970 


FARNWORTH URBAN DISTRICT COUNCIL. 


DESTRUCTOR BOILER. 


THE COUNCIL offer for sale two-flued Lancashire Boiler, 
no fire boxes, 30 ft. by 8 ft. 6 in., 900 lb. pressure, usual 
mountings, gauges, &c., feed pump, by Halls. 

Further particulars may be obtained from Mr. A. 
HurCHINSON, Electrical Engineer, Electricity Works, Farn- 
worth, on application, where the boiler may be seen. 

Tenders to be received by me not later than Frinay, 
JANUARY 14th, 1921. 

3959 


LECTRICAL EVELO MENT Ltd, 
82, VICTORIA STREET, 
NGINEERING LONDON, S.W. 1. 


SPECIALISTS IN THE DEVELOPMENT OF ELECTRICAL INVENTIONS 
AND THE SALE OF BRITISH AND FOREIGN PATENTS, 


REPRESENTATIVES IN ALL THE PRINCIPAL COUNTRIES. 
Phone: VicTorta 3807. Telegrams: " UrILELEZC. Sowesr. Loxwpox.” 


F. WIGGINS & SONS. 


(Signed) W. TYLD EX. 
Clerk 


Teleghgne: wenne i 
FOR INSULATION 
Largest Stect in 
> 102, 103 & A IUS, Meee = Minories, LONDON, 6 
em ai 
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N.C.S. 
Ammeters, 
Voltmeters, 
Wattmeters. | 


Experience in the manufacture of electrical measuring 
instruments, covering a period of over thirty years, has 
enabled us to produce a wide range of instruments 
embodying all essential characteristics — Accuracy — 
Neatness—Dependability.' N.C,S. Instruments give long 


and continuous service. 


NALDER BROS. & THOMPSON, Ltd. 
97a, Dalston Lane, Dalston, London, E. 8. 


Telegrams: “OCCLUDE, KINLAND, LONDON.” 
Telephones - - DALSTON 2365 and 2366. 
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229297 £- È. 


NOW 


WHY WAIT UNTIL OUR STOCK IS 
EXHAUSTED? CALL AT OUR 
SHOWROOM AND SELECT FOR 


AUTUMN DELIVERY 
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SHOow EOOIVISS: 


90, OXFORD ST. Cees) W.! 


(5880 ele 
| 275 Teek Ox. y TEN 


Telephone: Museum 


Manufacturers and Patentees 


THE BRITISH ELECTRIC TRANSFORMER CO., Ltd., 


Works and Registered Offices: HAYES, MIDDLESEX. 


40 THE ELECTRICAL REVIEW SUPPLEMENT. | [December 31, 1920. 


Chloride 


STATIONARY 


ACCUMULATORS 


30 YEARS OF EXPERIENCE IN 
MANUFACTURING STORAGE 
BATTERIES FOR EVERY PUR- 
POSE LIES BEHIND CHLORIDE 
ACCUMULATORS FOR 

CENTRAL STATIONS, 
WORKS, | 
COUNTRY HOUSE LIGHTING. 


eee: 
FFFF 


THE ABOVE PHOTOGRAPH 
SHOWS A LARGE CENTRAL 
STATION BATTERY. 


CHLORIDE ACCUMULATORS 
ARE MADE IN CAPACITIES 
FROM 10 TO 10,000 AMPERE 
HOURS. 


226, SHAFTESBURY 


49 ELECTRICAL STORAGE 7^ Aes 
COMPANY LIMITED. LONDON, W.C.2. 


GLIFTON JUNCTION, ? 


near 


MANCHESTER. 
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Ratherford's Patents, 


HOLDER 


SAVES MORE TIME 
EASIEST TO THAN ANY OTHER 
Mink. HOLDER. 
Patented Approved by all | 
Everywhere. Supply Authorities, Section of Holder. 


NOTE.—One-piece Casing. 
Large Contact Spring. 
Efficient Cord Grip. 


PATENT. 


The PERFECT SHADE CARRIER. 


Manufactured by 


‘SCOT’ Holder opened out. HOLDERS, Ltd. E ^ RELIABLE, 


; folate. sorge cat a Py ori Bs WEST SILVERMILLS, EDINBURGH. 1 et to all Shades. 


No screwed rings to try tempers. 


Beton Grip and crete RAN Prices and Particulars on Application. A second to remove or replace a Shade. 
ou 
"Telephone : B Telegrams : 
EAST 338. "m | KERSONS BIRMINGHAM. 
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THE KERSONS MANUFACTURING CO., LTD. 
PROMPT DELI VERY. Wainwright Street, Aston, 
S.P., D.P. and 2-way. BIRMINGHAM. 
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CARTONS 


FOR THE BATTERY TRADES. 
Manufacturers of all kinds of Cardboard Boxes, &c., 
used in the Dry Battery and Accumulator Trades. 
IMMEDIATE DELIVERY. 


see: HILLBAR PRESS, "ee: 


London wall 76, INSBURY PAVESE L ON & 
F 
. "EAST HAM. 


LONDON, E.C. 2. 


CARELS PESE 
STEAM ENGINES| 


—— THE —— 


Westminster Engineering Co., 


WILLESDEN JUNCTION, N.W.10, 
UNDERTAKE THE 
Rewinding and Reconstruction of Dynamos, 
Motors and Alternators, 


SUPPLIED. 
'NOILISOd NI 
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NEW COMMUTATORS. 


LONDON OFFICE 


HEATH ¿£ SERENA 


| CARLTON HOUSE REGENT S' 


WATERLOO PLACE.LONDON. SW! 
Telephone Regent 3484. 


THE ARTISTIC SHADE CO., 


, For stocking our 
Six Reasons Lamp Shades and Standards : 


MAKERS OF 
BALANCERS, MOTOR GENERATORS, AND OTHER 


MACHINES OF SPECIAL DESIGN. 
Telephones : Willesden 1700. @ Telegrams: ‘‘ Regency, Phone, London.” 


J. They are artistic in conception. 
2,— Unique in design. 
3.—Unequalled in workmanship. 

4.— Competitive in price. 

5.— The enormous demand. 

6.— Prompt delivery. 


Send us an open order, say, for £10, £20 or £50, 

of varied designs and enable us to prove to you 

that our lamp shades and standards are the finest 
selling proposition on the market. 


146, KENSINGTON HIGH STREET, 
sanoi Loi" LONDON, W.8. . 


LITT ——————————— 
Manufacturers of . E 
WES O 00 CHNETEUVSONO Eee 
MICANITE. H 
HRAD BROWN MOULDING SHEETS; FLEXIBLE MICANITE, IMPROVED QUALITY for E 
COMMUTATOR SEGMENTS (milled dead to gauge), MICAFOLIUM (sheets and rolls), MICA E 
CLOTH & PAPER, MOULDED RINGS, TUBES, TROUGHS, BUSHES. WASHERS. &c. &c. = 
PHENOID Sheets, Cylinders, Tubes and Washers. = 
MICA. E 
CUT & GAUGED (or roughly trimmed pieces). MICA SPLITTINGS, &c, &c. = 
Tel “OMICAMANU, LONDON.” = 
VOLTA WORKS, BROMLEY (KENT), LONDON, S.E. I: (QMIGAMA z 
Allee Allman WITH E 


DUST-PROOF 
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- MR FILTERS 


Qu II — 
Lat 1120 j nm * ö ie 

cach pocket easily ] | Sem | WITH SINGLE POCKETS. Patent No. 9845/11. 
and separately | "miis z | For VENTIL ATION, for GERMS, & for TURBO- GENERATORS, &c. | 

removable. D nd N- 

= O FILM COOLING TOWERS, Ltd., | 

Working at a veru NJI 4 124, Chancery Lane, London, W. G. 2. C 
low resistance C . lde. labs. Works: MIDDLESBROUGH. — enen 58. MP 


Over 60 Plants installed for Filtering 1,500,000 cubic feet of air per minute, 
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There is NO non-starting loss, and does not limit Consumers’ Consumption. 
There is neither wear nor friction. NO MOVING PARTS. 
REGISTRATION ACCURATE AT ALL LOADS. Voltage drop low. 


Adjustments and Tests Unnecessary after Meter is installed. 
Short-circuiting impossible. Large overload capacity. MAINTENANCE—NIL ! 


FIVE YEARS’ GUARANTEE. 


REASON MFG. CO., LTD., ! | BRIGHTON. 


€ ec 


Telegrams: i Reason, Brighton.” | Telephone: P.O. 336. 
L. 1 —]> (CU 0 6 2 — = Dr il) 
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TURNOCK'S 
EARTHING CLIP. 


PATENT NO. 143172. 


THE CLIP THAT IS SUPERIOR 


& SPECIFIED 


DIRECT FROM THE MAKER: 
G. TURNOCKH, Glectrical Supplier. 
Hidh Street, Aston, Birmingham, 

^ 7d.each. 1” . 1s. each. 13“ 1s. Gd, each. 
T Sd. „ 11“ 18. 3d „ 7? . 2s. 
Carriage Charged under 1 Gross. 


IRON CASTINGS. 


We specialize in the Production of 
Repetition Machine Moulded Soft 
Grey Iron Castings for 


THE ELECTRICAL TRADES. 


High-class Castings. Prompt Deliveries. 
COMPETITIVE PRICES. 


THE WALLWIN COMPANY, 


Saltisford Iron Works, 
WV AR WICK. 


rr HOUSING SCHEMES ... 
BASTIAN METERS 


Selling In n Thousands. 
THE BASTIAN ME METER CO, Ltd., 


Bartholomew Works, Kentish Town, N. W. S. 


HIPPGRRHRM CO. 
Sida. 4 PRRK.S.E. 


SHEETS, RODS, TUBES, BUSHES, DISCS, WASHERS. 


Beep youn Exqurnezs rem ABOVE TO: 


AUSTIN & HA WOODSIDE WORES, 


9 HIGHGATE, LONDON, N. 
" Anstaves, Higate, London.“ Telephone: 1476 Hornsey, 


PRINCEPS & C0., 
SHEFFIELD. 


LONDON OFFICE: 
` 64, VICTORIA STREET, S.W. . 


RECOMMENDED |. 


An FILTERS, IL EXTRACTORS. 
[STEAM DRYERS. STEAM TRAPS. 


= Y EO 
ALAND & CO., Enzincer, 


MANUFACTURERS OF 


FANS, SEO CES & EXHAUSTERS, 


For Ventilating, Cool- 
ing, Drying, Heating, 
also Fans for Forge 
Fires, Cupola F urnaces, 
or other purposes requir- 
ing a powerful blast or 
suction. 


List No. 45 on application. 


: DIRECT - CURRENT 
Established o. over 50 Years, MOTORS up to 4 b.h.p. 


203, GT. DOVER STREET, LONDON, S.E. 1. 
ABC Code 5th Edition. oe ULMINE SEDIST, LorpDon,’ 


epi 
i A) 
BEST QUALITY 


CEILING ROSES. 


PROMPT DELIVERY. 

Can also quote for Early Delivery: 
CUT-OUTS—Oblong and Bow. 
SWITCHES—5-amp. Tumbler. 
SACK CELLS, &c. 


ERNEST GRIFFIN & 60., "775^ 


Electrical Supplies and Appliances, 
80, NEWINGTON CAUSEWAY, LONDON, S.E.1. 
Wholesale and Export. 


AAR 


L nn, 


All 


Pe READY SHORTLY. nth Edition. 


DYNAMO & MOTOR ATTENDANTS 
- THEIR MACHINES 


By FRANK BROADBENT, u.. E. K., etc. 


The fact that over 35,000 copies of this well-known text book 
have been sold is ample evidence of its technical value. The 
tenth edition is nearly ready, and contains 212 pages with 110 
illustrations. A splendid chapter on accumulator management 
is included. For real value to those for whom it is written 
IT STANDS UNRIVALLED. 
It is officially recommended by the C. & G. Examiners. 


Cloth 8vo 4s. 6d. net. 


Of all Booksellers, or 4s. 10d. post free from 


$. Rentell & Co., Ltd.. 5 . Maiden Lane, . . 


T Strand, London, W.C. a 
77 ĩ 4 
Price. 2s. Od. net. TH E Post Free, 2s. 2d. 


COMMERCIAL ENGINEER'S POCKET BOOK. ] 


ELECTRICITY SUPPLY. 


R Handbook for Publicity Department Managers, Electricity Supply 
and Contractors' Representatives, 


By FRANCIS H. DAVIES, A.M.I.E.E. 
The ELECTRICAL REVIEW, Ltd., 4, Ludgate Hill, London, E.C. 4 
0000 Imm 00S r . 
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SIMPLEX CONDUITS, Limitep, 


“THE ELECTRICAL REVIEW SUPPLEMENT, 


of close joint conduit, only too clearly exposes the 
features at fault in the manufacture of material which 
is at present being introduced on to the Electrical Market. 


T above illustration being a facsimile of specimens 


The contrast formed between the lap-seam and the 


genuine Simplex Close Joint only goes to show once more 


that the premier position in the Installation World has 
decidedly been attained, and moreover, maintained by no 
other than Simplex. Conduits, Limited. 


It is undoubtedly owing to this fact that the imported con- 
duit simply cannot take part in the activities of the Electri- 


cal Contractor when once that he has experienced*the;very . . 


satisfying: results effected by having installed the Simplex 
Safety All-Steel System for Conduit Wiring. . 


Simplex Conduits have a smooth, clean and regular interior, 
without obstructions or cutting edge by which the insulation 


of the circuit wires may be destroyed. The fittings are of 


the same high quality, so that there can be positively no 
excuse to-day for ineffectuality in any Installation, for 


Simplex Conduits, Limited, have undoubtedly led the way © oo 


with Efficiency. and Service as fundamentals in. their 
business transactions. SEE CTI EM 


. INCREASED OUTPUT. 
PRICE REDUCTION : 


IN 


CLOSE JOINT, SCREWED WELDED, 
SCREWED BRAZED & GALVANISED CONDUITS. 


WRITE FOR NEW PRICES. 


LONDON: 113—117, Charing Cross Road, W.C., and 14 Branches. 


GARRISON LANE, 
BIRMINGHAM. 


— -~ 
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SWARREN, LIMITED, 


Electrical Po A. Engineers. 


ARMATURE WINDING 


General Repairs to "Electrical Machinery. 


PROMPT DELIVERY. 


MOTORS, A.C. & D. C. 


In Stock. 


Offices and Works: Showrooms: Irish Office: 
8 to 12, PHCENIX PLACE, 62 & 54, THEOBALD'S ROAD. "MONASTEREVAN, 


HOLBORN, W.C. 1. HOLBORN, W.C. 1. Co. KILDARE. 
Phone: HOLBORN 1164. MUSEUM 6064. 


75 Illustrations. 7 Tables. 10/-, Post Free 10/6. 


WE MANUFACTURE 


APPLIED MAGNETISM. C.C. MOTORS, 
By J. A. KINGDON, B.A. 
ees desta Schol., Pemb. Coll., Oxon.). DYNAMOS, | = 
THE ELECTRICAL REVIEW, Ltd., 4, Ludgate HHI, London, E.C. 4. MOTOR-GENERATORS, P / i 


We also manufacture Wall Blocks round & square in large quantities, 


S T A M P | N G S 
H To [uere 
A | THE LANGLEY MFG. CO, | ^ Esport :— 
M | 8, Luther Rd., Teddington, Middx. | M THE CITY ai 
P Telephone : - - Kingston 2412. P L CO LTD 
: Send us your Enquiries for Metal Stampings of all descriptions. t 1, Emerald í Str se el, 
N N LONDON, W.C.1. A dee ff 
G G 
S S 


TAM P | N G 


COVERS & CASINGS. 
BLOCKS, CLEATS, 

BOARDS FOR SWITCHES 

in Stock and made to any Design. 


ACCUMULATOR CASES and | 
BATTERY BOXES Made to Order 


Please write for Latest Tilustrated Price List. 


J. F. & G. HARRIS, L1». 


CAMBER MERCHANTS AND MOULDING MANUFACTURERS, 
SAWING, PLANING, MOULDING &GENERAL WOODWORKING MILLR 
58a, WILSON ST., FINSBURY, LONDON, E.O. 2. 

Wo. : 1160 London Wall. Telegrams: '" Fandeoora, Finsguare, London 


I SMALL POWER Dynamo & Moron LM | 


Old Lane, Openshaw, M 


aper Cover. 
Price As. Post Free 18. e — Demy 4to, P 


Localising High-Resistance Breaks in Cables 


BY J. RYMER-JONE ES. 
EL. A. 


The ELECTRICAL REVIEW, Ltd., 4, Ludgate Hill, London, 
81 STO FLEN 
GREY INDIA & SUPERFINE EGYPTIAN 1 Wu 
ELECTRICAL INSU LATION: 


stocks of all widths and qualities slays o 


| The '« ALPHA" 
CABLE CONNECTOR. 2 


mr- NO SWEATING. ^9 ^ 
MADE IN ALL TYPES & SIZES. 


Large 


also 


WEBS, SLEEVINGS AND COTTON m : 


* ^ 
COMPETITIVE PRICES. PROMPT DELI* 


SPICER BROTHERS, 11 


KOPING 
Prices and — ( on — ] 


—— SELLING ACENTS: à 


CARDIFF “THOR REF 


TELEGRAMS 


THE ELECTRICAL REVIEW SUPPLEMENT. 


— An PREEN & Co, Lu. I 
P" BRASS | 
TY | SCREWS, 


NUTS, BOLTS, 
binrerons: m TERMI NALS. RBRIOKUEWOG LANE, 


GEORGE i ENIM. LONDON, N.W.2. 


Management and Staff of 


js 
loan [iéctrical G: Itd 
Sloan Hectrical G, Itd. 
. (LONDON, MANCHESTER, EDINBURGH & GLASGOW) 


Co. KILDARE 


Wish Old and New Friends a Happy 
and Prosperous New Year, and extend 
a cordial invitation to visit new showrooms 


now open at our London premises. 


et say Telegraphic Address :—" THEOREM PATRICROFT,” ! 
per^ G rs Y tA / 


GARDNER 
Gas and Oil Engines 


Vertical High-Speed Type for 
coupling direct to Dynamos. 


From 5 B. H. P. to 120 B.H.P. | 


Producer Gas Engine, 
65 B.H.P. at 500 Revs. 


L. GARDNER & SONS, Ltd., 
Barton Hil! Bagine Works, 
PATRICROFT, MANCHESTER. 


NORRIS, HENTY & GARDNER'S, Ltd., 
GARDNER HOUSE, 
115, Queen Victoria Street, London, E.C. 4. 
Telephone Nos. 9498 & 9494 City. 
- Telegraphio Address: NoRNoDESTE, CENT, LoNDOR.'' 


Glasgow Showroom: 124, ST. VINCENT ST. 


i Illu — sor 


CREDA. ELECTRIC |: 
: . FIRES 


lt is time to think about Autumn and Winter stock 

.. Creda Electric Fires repay investigation, they are designed 
and made with full knowledge of what an electric fire 

should be. 

The bars are highly luminous and unbreakable. Ther 

is a full range of patterns and sizes, and the price 

suit all requirements. 

Creda Fires can be sold with the utmost confidence, 

The prices are as right as the goods. 

Send for illustrated catalogue. 
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8 CONDUITS Co., Lim, 


WHITEHOUSE STREET, ASTON, BIRMINGHAM MW. 


LONDON ... ... ` ne Mi. Brter & Cawnter, Lid., 219, Toitésham Court Road, W. l. 
l GLASGOW .. m Gs ve Messrs. Paterson & Service, 38, Bath Street. 
MANCHESTER xis oes 880 i Mr. R. Foster, 196, Deansgate. 


STOCKTON-oo-TEES sin, age Mesers. Fairless Engineering Supplies Co., Ltd., Albion 9 5 
SWANSEA  ... Mesars. Electrical & Meehaaical Trades Supply Co., Russell Buildings, St. Mary Street 


F ULLER “TRANSFORMERS 


E AND AC. MOTORS. 
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HIGH EFFICIENCIES - & SHORT : . DELIVERIES. 


The FULLER ELECTRICAL & MANUFACTURING Cos | 
8, Chancery Lane, LONDON, W.C. 2. | 


Works : "Phone Ne : Walthamstow 138. 
Fulbeurne Road, Walthamstow, LONDON, E. 17. 


Holborn , 


4. 5e No.: Fleet 


Telegraphic Address : 
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TESTING RESISTANCES : 
For Calibration and Experimental Work. | 
"s | | 
"t | 
üz 
| 


We manufacture Resistances for Meter Testing, Phetometic 
Work, Wireless Telegraphy, Cinematograph, Theatre Dimmers, 
Arc Welding and for all purposes. 


iv 
T | Please address your enquiries te r— 


‘= HE CRESSALL MANUFACTURING CO., 


40 & 41, Staniforth Street, BIRMINGHAM. aM | 


ear JUST PUBLISHED «7:22 


The “ELECTRICAL REVIEW” 
LIST OF 


ELECTRICITY UNDERTAKINGS 


The United Kingdom, British Dominions and 
Foreign Countries. 
—— orm 


Giving :—SUPPLY AUTHORITY, CHIEF ENGINEER, 
NATURE AND PRESSURE OF SUPPLY AND 
PLANT CAPACITY. 


LONDON: 


The “ELECTRICAL REVIEW,” Ld., 
| 4, LUDGATE HILL, E.C. 4. 


Paper Covers, 18. Post Free, 1s. 2d. 


“THE COAL CONSUMPTION OF 
POWER PLANTS 


E BONUSES FOR COAL SAVING. 


URI ROBERT H. PARSONS, | 
M.Can.Soc.C.E.; Assoc.M.Inst.C.E. : 
5 Diagrams. 


— 


; THE ELECTRICAL REVIEW, LTD., 
“i 4, Ludgate Hill, London, E.C. 4. 


24 Pages. 
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“ROBINSON” 


Two-Motor Type 
MONORAIL ELECTRIC TRAVELLING 


HOIST. 


The Robinson? Hoist is an indispensable 
aid to efficiency and labour economy in any 
workshop where the necessity for lifting and 
transporting heavy goods occurs. 


It is both rapid and reliable, and will withstand 
the hardest conditions of service. 


Being made under manufacturing conditions, 
and by the extensive use of jigs and gauges, 
interchangeability of parts is ensured. 


MADE IN }, 1, 2 and 3-TON SIZES. 


Submit your transportation problems to 

us, when the benefit of our expert advice 

and past experience, will be entirely at 
your disposal. 


— 


Manufactured by 


WILLIAM ROBINSON, 
Victoria Works, Wiggin St., Birmingham. 


Sole Agents— 


THE MIDLAND SUPPLY CO, 
Carlton Buildings, 35, Paradise Street, 
BIRMINGHAM. 


Phone 
Midland 
2797. 


Witres— 
" FREQUENCY. 
B'HAM." 
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*€ A ESIVEC?QO?? STEEL ELECTRICAL 


SHEETS 


ror Generators, Motors«Tra nsiormers. 
MINIMUM CORE LOSSES. 


GRADES | MIDDLETOWN MIDDLETOWN MIDDLETOWN 
ELECTRIC TRANSFORMER TRANSFORMER (Special) 


For Full Particulars and Prices apply to Sole Agents: — 


S. H. MORDEN & C? [P er agen. . 
a E & WESTMINSTER, S. W. . 


LONDON 


STOCKS | 
| V.LR. 
omm, WIRES 


PRICES Mum. 


CABLES 


S.GLEACH Q C9 Ltd. 


26/30 Artillery Lane LONDON EC. 
Sole Factors for 75 Britain & Ireland 
oi the 


HOLLAND INSULATED WIRE 
& CABLE WORKS 


Amsterdam 


V TYPE 8. D. B. SUITABLE 
CHANGE- rem 
CIRCUITS 
OVER UP TO 
500 VOLTS. 


SWITCHES. 


WILLIAM M'GEOCH & C0. p. 


Electrical Engineers and Ships? Brassfounders, 


28, West Campbell Street, GLASGOW. Warwick Works, * 


7c )ICE B fs 
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The Risk and 
the Remedy 


Some Firms put off Fidelity Insurance 
until they experience a serious loss. 
This is very unwise. For a small 
annual premium the National Guaran- 
tee " will insure you against loss through 
Fraud: or Dishonesty, and also assist 


i - © s j &e . . LI . 
Stuebing-the Universal Truck you, if desired. in selecting trustworthy 
| | persons: for your'staff. 
Keep your products OR. ore nr s plat- Collective Suretyship is a leading feature with 
forms, r oll the Stuebing Lift Truck under- the “ National Guarantee,” who have special- 
neath, raise load and it can be carried ised in Fidelity Insurance for over half a 
away with speed, safety, and economy. century. It is WAR in n orka es [a 
from unreasonable conditions. Send for 
Universal in its fullest sense, the Stuebing self-loading truck specimen policy and form “K,” containing 
v or y carry 1 iW, 7 5 packages, seven simple questions, showing the particulars 
o snaped engine S, $acKS O our, cement, . e = 
barrels, high pai ef flat products such as Pure Bc, A required for a NENS: 


The Stuebing is the choice of the greatest industries, having 
been installed by the Ford Motor Co., Globe Wernicke Co., 
H. J. Heintz, Bush Terminal Co., Standard Oil Co., Eastman 


Kodak, Con Armour & Co; and hundred of other up-to-date NATIONAL GUARANTEE 


Write for Particulars to 
MACHINERY DEPARTMENT, &. SURETYSHIP ASSOCIATION, 


i MILLARS’ TIMBER & TRADING CO., Ltd., Head Office: 67, George St., Edinburgh. 
n Pinners’ Hall, London, E.C. 2. M London Office : Finsbury Pavement House, E.C. 2. 
| - Founded 1863. 


Stuebing—The choice of the Greatest Industries. 


F 


0 A Wireless Symposium. 


| HOSE WHO ARE INTERESTED in Wireless should 
2 not fail to read the OcTOBER number of the 


GENERAL ELECTRIC REVIEW. This number contains a 
group of articles on some of the most recent developments 
in Wireless Telephony and Telegraphy. Written by the 
engineers responsible for the design or erection of the 
apparatus described, these articles make available a fund 
THE of extraordinarily valuable information on certain practical 


ELECTRIC AL aspects of radio communication. : 
ENGINEER'S 
DIARY 


FOR 


j 1921 


600 QUARTO PAGES. 


A Remarkable Compilation. 

Should have a conspicuous 

place on the desk of every 
Electrical Enginéer. 


Price 10/6 Cas 12/6) 


London: S. DAVIS & CO. 


30 & 31 ST. SWITHINS LANE. E.C, 


The GENERAL 
ELECTRIC REVIEW 


(Published Monthly by The General Glectric Co., 
Schenectady, U.S.A.) 


is a paper of high technical interest. It deals from time to 
time with every phase of the electrical engineering. 


Below is a list of subjects divensied in the October number :— 


THE DEVELOPMENT AND 
COMMERCIAL APPLICATION OF RADIO COMMUNICATION. 


TRANSOCEANIC RADIO COMMUNICATION, 
RADIOPHONE TRANSMITTER ON U.S. S. George Washington. 


THE 
ALEXANDERSON SYSTEM FOR RADIO COMMUNICATION, 


SOME PRACTICAL OPERATING 


FEATURES OF TUNGSTEN FILAMENT ELECTRON TUBES. 


THE PRODUCTION AND MEASUREMENT OF HIGH VACUA, 
Part V.—Manometers for Low Gas Pressures. 


A SPECIAL FORM OF PHOSPHOROSCOPE. 


THE COOPER HEWITT LAMP. 
Part II.—Development and Application. 


Single Copies @/- each, including postage. 
Annual Subscription £21 including postage. 


New and renewal subscriptions, and orders 
for single copies, should be sent to— 


The GENERAL ELECTRIC REVIEW, 


11, Upper Thames Street, London, E.C. 4. 
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Don't make a New Year Besolution 
to try tor New Trade 


Get N New Trade with. Lalley' 


Many a country house owner, with his house full 
of guests, at this moment feels that pressing need 
for Lalley Light, which means a sale for the first 
Lalley Agent who approaches him. 


A little personal effort on your part NOW should 
bring you in touch with many such “ prospects.” 
Our national advertising has created desire, and 
recent festivities have proved the need that will 
profit you both in cash and goodwill. 


Think of the houses in your district which are 
lighted by obsolete or ineffective means—the 
dreariness—the labour—the inconvenience—even 
the danger. 


Now go to the residents in those houses and 
show the other side of the picture—the ease, 
comfort, convenience, safety and economy of 
Lalley Lighting, with Lalley Power to save 
labour in house, laundry, dairy and barn. 


Whilst others are “resolving” you can be 
"making" trade. 


alley z i hit 


e 
| AND POWER PLANT 


Model H, the crowning triumph of eleven years' test 
in tens of thousands of homes, complete with Storage 
Battery, Water Tank and Switchboard ready to 


BRIEF SPECIFICATION :— Bingle-cylin- install, costs only 
der, water-cooled, 24 H.P. two-stroke engine 
to run on petrol or benzole. No valves, 


springs, cam-shaft or timing gear, Speed RETAIL 4- 1 7 O PRIOE 
eontrolled by centrifugal governor, 


Ball- 


bearings, compound-wound generator, out- ; 

put 1250 watts, 115 ampere - hour battery, IMMEDIATE DELIVERY 

intermittent rating. Equipment suitable : 8 

tor both licht and power. Complete plant Selling Agents are still being appointed in districts where we are 


occupies a floor space of only 4 ft. square. not represented. Write for terms and details of how we help you. 


STUDEBAKER, LTD. 


(LIGHTING PLANT DEPAR TMENT), 


117—123, Great Portland Street, LONDON, W. I. 


Telegrams: " baten, Weedo, London,” Telephone : Mayfair 5104 ( lines). 
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THE “LITTLE BRITON” 


VACUUM CLEANER. 


No Gold goods are sold without the “ Hall- 
Mark." No Vacuum Cleaner should be sold 
without a Faraday House Test. Send for 
copy. Every Machine guaranteed to reach 
this standard. 


Send posteard TO-DAY for terms. 
Bole Manufacturers and Patentes: : 


The TURNER ASPIRATORS, Ld., 


Det. E., 87/8, Aldgate High Street E. 1. 
Telephone: Oenteal 10861. 


Weri: €, Pieuwdh Yard, B.C. 9 
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E have the finest plant in the = 
country for the Quality Pro- : 
duction of small components, such 
as screws, studs, connectíng-rod bolts, 
eye-bolts, &c. 


We shall be pleased to quote for large or small = 
quantities upon receipt of drawings or sample. 


“THE COVENTRY” 
REPETITION CO. LTD. 
COVENTRY. 


Telegrams: REPETITION. 


| At . 


Waal 
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Make that simple 


wirind job a 


| | 
big lighting } 
achievement | 


OU can easily do this without 
exceeding the most lim‘ted estimate. 
Mazda lamps cost no ‘more than 
other lamps ; but they impart dis- 
tinction to any installation in which 
they are employed. The invariable 
epecification and use of Mazda lamps 
will make every job you undertake 
a huge success. 
Your customers will be delighted with 
the brilliance and quality of the illumin- 
ation and the economy in current 
consumption. You will be pleased with 
the profitablebus- | 
iness which 
comes to you 
through the re- 
commendation of 
clients on whom 
you have con- 
ferred the in- 
estimable bene- ° 
fits of Mada Electric Lamps 
lighting. Made in Rugby. 


Our Illuminating Ergineers are always ready 
to help you in designirg lighting schemes. 


The British Thomson-Houston Co. Ltd 
Mazda House, 77 Upper Thames St., London, E.C.4 
Works: Rugby Branches in all large Towns 
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"* MIC 


ANITE & INSULAT TORS“ 
. WALTHAMSTOW, LONDON. E. 17, 
| 


EMPIRE WORKS. 
WGA: — Raw Mica, in signa cases as imported. Mica Splittings, Mioa Washers, Mica Segmente cut 


and gauged. Canadian Amber Mica for Tramway Metors. Clear Mica for Magneto Condensers, 
Stoves. Ground Mica, etc. 


MICANITE : Te standard built-up MICA INSULATION. Moulding Micanite, Commutator Micanite, 
Flexible Micanite, Micanite Paper, Micanite Cloth, Micanite Silk, Micanite Tape, Heat-Reeisting 


. Micanite Plate, Micafollum, Micanite Tubes and Micanite Cemmutator Rings, in all shapes 
and sizes. 


PAXOLIN : A Manufactured Product ef Paper and Synthetic Resin. The idea! High-Tension Insulation 


for oll-immersion. Transformer Cylinders, Sheets, Tubes. Bobbins. Cendenser type insulators, 
Terminals, &c., for High-Tension operation. 


EMPIRE OILED INSULATING MATERIALS (Yellew er Black) * — High-Grade olled insulating 


Cloth, Paper, Linen, Canvas, Silk and Tapes (straight cut or bias). ? 


LEATHEROID, PRESSPAHN, VULCANISED :HARD 
FIBRE SHEETS, RED ROPE PAPER, SHELLAC 
VARNISH, ADHESIVE RUBBER TAPE. 


Tetesrams :—" MYTILITE, PHONE, LONDON.” TELEPHONES :-WALTHAMSTOW 738, 739 and 942. 


v SS c 


REVOLVING 


CEILING FANS 


12" & 16" D.C. & AC. 
For any Voltage or Periodicity. 
DESK and BRACKET, 
CEILING, OSCILLATING, 
CABIN, EXHAUST FANS, &. 


e i ERCOLE MARELLI 4 CO., LTD. 
Ercore MareLLi & Co. Fan House, HN. Oartiok Hil 
! 0 . 5 90 " 
| Works: SESTO 8. GIOVANNI, : 5 a ine 
| MILAN (italy). | TELEGEMS aureta. Cannon, Londen. 
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Laundries, Furni- 


HOUSE 


P. can be delivered from 


This starting torque is three 
standard voltages and periodicities. 


ith a start 
above full load amperage places 
imes as great as that obtained from any other in- 


tances with the Watt Motor 
brush gear. It is the simplest and most 
W. 


A.C. 
Printing Works, Machine Shops, 


LONDON, 
Cl. 


ing, w 


ing resis 
motor ever devised —the ideal for 
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We w 


ill be glad to quote you. 
PREMIER - 
(50 SOUTHAMPTON ROW. 


ing 


* 


in a class by itself. 


ip-rings or 


ture Factories, Pumping Plants, Cinemas, Mills, 
And it costs less than ordinary induction motors. 


Most sizes up to 75 H 


stock for 


it 
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The fact that the Watt Motor develops full load 
duction motor of equal H.P. There are no starting 


torque at start 


exceed 
or regulat 
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Reliable Power Plant for 
Central Stations. 


Continuity of operation is of greater 
importance to the Central Station 
Engineer than to any other power 
user. In a Works or Mill, a break- 
down, although a serious matter, is local in its 
effects. But a stoppage in the Central Station is 
widespread in its consequences, apart from the 
loss of revenue entailed. Reliability of the plant 
is therefore of supreme importance. Browett- 
Lindley’s Steam Engines are reliable in operation 
being simply and sturdily constructed to be as 
“trouble free as possible. The many repeat 
orders we receive from 


Electricity Generating — Lo porri T 3 
Stations and other large - af CE Same | 2 
users of power is confirma- «x 5 E c epe VIAM 
tion that our “reliability . 4 / 98 
first " policy is the correct EU E, gium ione ae 5 Me bor 
one. Our advice and ex per! 88 


ence is freely at your service. 


Send for our list of 
Users — it contains 
some of the largest 
stations inthecountry 


BROWETT, LINDLEY & CO., LTD., 


Sandon Works, PATRICROFT, Manchester. 


London Office: Amberley House, Morfoik Street. 
Glaagow Office: “Sandon,” Westerton, N.B, 


` —̃ d 


SOC / 


5 


Telephone Zelegrams 


NO. 409 EFFIGIENCY, STOCKTON. 


> > 
— 


. m ⁰ůͤùuww p —T—⏑—imöu ee ee . RůÄ r är ͤNUñn! . ee ee 


CLEVELAND METAL (9 ER stockton-on-TeEs 


EE, Á A0 Me.. em a amc ̃ ͤ̃]⁰ VV 7 , co CR no o 


by keeping the boiler tubes and sheets free from Scale. 
Corrosion Pitting, Foaming and other injurious action 
of the boiler water also prevented. 
„Treatment is made to suit conditions at each plant, as 
.". shown by analysis of the water. 


j | w. © Manson, i. DEARBORN TREATMENT 
1 pura Effects a Large Reduction In Fuel Expense 
I 


SCIENTIFIC, 
SURGICAL, 
ELECTRO-MEDICAL, 
WIRELESS, MOTOR, 
&c., &e. 

We Specialise in 

Battery Boxes, Accumalator Canes. 
WE INVITE YOUR ENQUIRIES. 


‘DEARBORN CHEMICAL CO., 


NBW YORK. TORONTO CHICAGO. 


British Agent: — DONALD WALKER, 
2, Newcastle House, Northumberland St., London, W. 


— Us 


n 


A PULLY-ILLUSTRATED PAMPHLET giving in detail the 
apparatus required. cest, methods of uss, time taken, prac; X- R AY i 
information on the 3 d A Ras to ascertaining e 
s, fabrics, timber. and nearly all ether materials, sent , 
problom concerning th CCC EXAMINATION 
THE COX-CAVEN DISH ELECTRICAL CO., 
a oe ee el CCC ee es oe hl 
ARMATURES REWOUND. 
MANUFACTURERS OF RESISTANCES FOR EVERY CONCEIVABLE PURPOSE. _ 
Telegrams: onmic. Macte. AUSTIN WALTERS & SON, GAYTHORN, MANCHESTER. 
to all types of Electrical 
Machinery. 
NORTH 2066. 
| WHITE, JACOBY & Co., Ld., 
. Bayham Place, CAMDEN TOWN, LONDON, N. W. 1. 
Established 1892. ` 
M: LLL LLLLLLLLLLLLLLLLLLLLLLLLLLLLLALLLLLLLELELLTTTELTELEETLELETTTELELT TLLA HPECACAAAGEDAAND 


rue ante wort, unes UF MATERIALS 
DYNAMOS AND MOTORS REPAIRED. 
E CTTTTTETTTITTILTTTTTTTTTTTTTTLTTLTTTEELTTTTTETTTT TTTETTITTTTTETIETTTTTTTTTLTTT TITITTITTIITIIIIT 
MICA!! MICA!!! 


III 
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© © © 
Commutator Rings Spark Plugs. . . . . . . ... Merchants & Manufacturers, 
Commutator Segments Condensers J. H. E. ASHDOWN (Birmingham), Ltd., 
Tubes, Washers, Ke. Wireless Apparatus, &c, &. 137, Guildford St., Lozells, Birmingham. 
AZ you require quality just mbowe the ordinary, send to us. 


OVER 20 -YEARS* EXPERIENOE. 


for 


Lighting 
sels. FORGED COPPER sam jen 
T CABLE SOCKETS 
to The PERFECT socket at the RIGHT PRICE. 
10 | DELIVERY FROM STOCK. 
(M. 


B.N.P. 


ms. r een AL 


47, VICTORIA STREET, LONDON. 8. W. . 
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REGISTERED TRADE MARK. 


E. BROOK, L^ 


EMPRESS WORKS, sinon n 


Telephone Nos. : 1629-1630. Telegrams : “Phase, Huddersfleld." 
` | 
| Branohes: | 
LONDON: 1i, QUEEN VICTORIA STREET, E.C.4. 
Telephone. City 4468. Telegrams : ‘‘Phasebroo, Phone, London.“ 


LEEDS: 49, BASINGHALL STREET. PE 


Telephone: Leeds 2339 6. 


MANCHESTER: 54, CORPORATION — 


Telephone: Central 6264. 


`~ 
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OLDHAM. 
MOTORS 


AND 


YNAMOS 


Direct or 
Alternating 


Current. 
6906000000 


Fig. No. 378. 


50-H.P. D.C. MOTOR WITH BEDPLATE AND OUTER BEARING. 


SUB-STATION CONVERTING PLANT. 


INSTAL 


Mercury Arc REcTIFIERS. 


Negligible High efficiency 
Maintenance. over a wide 
— range. 
Noiseless in " 
Operation. Small Dimen- 
| zs ions and Light 
Weight. 
No Running -— 
diis | No foundations 
Any pressure Over 130 large 


up to 


Plants working 
1500 v., D.C. | 


or on order. 


850 KW., 600 Volt Mercury Arc Rectifier Equipment at the Feter, Csiller, Kohler 
Chocolate Factory, Orbe, Switzerland. (Manufactured ty Browa, Bcv.:i & Co.) 
For particulars apply to :— : 


POWER-RECTIFIERS LIMITED, 


9. Old Queen Street. Westminster, S. Wi. I. 
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DIESEL ENGINES. 
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IMMEDIATE DELIVERY 


SIZES FOR 


250 R.P.M. 


150 B.H.P. 
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200 B.H.P. 
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TE LE GRAMS : 
" Peebles, Edinburgh." 


BRUCE : : 
PEEBLES 
& CO., LTD., 
— Engineers — 
EDINBURGH 
TELEPHONES: ` 
Central 1867-8-9. 
AF 2. ° 2267 
“ES Le Peebles 150-B.H.P. Protected Type D.C. 
9 S* Motor with outer bearing and bedolate. 
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LECLANCHÉ CELLS 


(POROUS POT FORM) 


E have been manufacturing 

Leclanche Cells for nearly 

half a century. As the original makers 

in this country our experience of this 
class of work is unique. 


To-day Silvertown Leclanche Cells are 
better than eyer—partly because we use 
only the highest grade of manganese- 
peroxide and zinc- mainly due to a 
recent discovery of ours in the manv- 
facture of charged pots, which adds con- 
siderably to their efficiency and durability. 
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Du Every Silvertown Porous Pot is made 
d under these improved conditions. 
d Extended tests conducted by us preclude 
p TR. any possibility of faulty cells leaving the 
"uum Pe EDS. | Works. : 
7 iH ae EJ C We make all types of Primary 
$ Li E SILVERTÓWN Batteries. Write for List No. 31. 
| C g.. 8 


; 


rie INDIA RUBBER, GUTTA PERCHA 
E T AND TELEGRAPH WORKS CO, Ltd. 
| 5 


il 


(The Silvertown Company), 


P lg gl D AN HEAD OFFICE : WORKS: 
6 | o | d » N 106, Cannon St, London, E. C. 4. Silvertown, London, E.16. 
y i Hi $ BRANCHES : i 
tii I 777 HOME.—Belfast Birmingham, Bradford, Bristol. Cardiff. Dublin. Glasgow. 
ii co 1 VES Liverpool, London, Manchester, Newcastle-on-Tyne, Portsmouth, 
i es ABROAD.- Buenos Ayres, Calcutta, Christchurch (N.Z), Durban, 
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Johannesburg, 9 Sydney. 
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